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1. Archaeological traditions discussed

1.1. Clovis

Clovis is the earliest, widespread cultural tradition of North Americal-4, dated in 2007 to
13,250-12,800 cal BPs. It 1s most commonly recognized by the presence of the Clovis projectile
point, a fluted biface¢. Clovis forms the basis of the ‘Clovis-first’ model, which stipulates that a
group of big-game hunters initially entered North America from Asia ~13,5000 years ago via
Beringia, moving southward through an ice-free corridor between the Laurentide and Cordilleran
ice sheets. The technological origin of Clovis is yet unknown and it is generally believed to have
developed in situ’.

1.2. Western Stemmed tradition

Found in the Paleoindian record of the Intermountain West of North America, the Western
Stemmed tradition (WST) is a non-fluted lithic technology dominated by large, generally narrow
bifacial points with sloping shoulders and contracting, stem-like bases8-12. Through the dating of
sites like Bonneville Estates, Cooper’s Ferry, and Paisley Caves, this tradition is considered to be
roughly coeval with or earlier than Clovis3.%.13.

1.3. Beringian tradition

Reflecting the high degree of variability present in Beringia during the Pleistocene-Holocene
transition, the Beringian tradition encompasses three main lithic industries!4-17. Found in eastern
Beringia, these include the Nenana, a non-microblade, biface-and-blade industry with Chindadn
points (small and teardrop-shaped); the Denali, a distinctive microblade technology that
generally postdates the Nenana; and the Northern Paleoindian, with bifacial, unfluted lanceolate
points. Technology found at western Beringian sites, Ushki (component 7) and Berelekh, share
similarities with Nenanal4.

2. Archaeological sites included

The 42 archaeological sites included in the analysis are listed alphabetically, according to
category, and briefly described. Coordinates [noted in parentheses as ‘latitude’, ‘longitude’;
following the World Geodetic System (WGS84)], Bayesian age modelling notes and CQL code
are provided for each. The latter can be copied into OxCal to replicate models. For multiple-
phase sequences, brief notes are made regarding the degree of cultural association for the
chronometric data included. Multimodal or highly imprecise start boundaries are highlighted and
discussed. Generally, these features are caused by taphonomic issues, sampling/radiocarbon
dating biases and/or unreliable chronometric data. The latter is a possibility given that, for
objectivity, dates deemed problematic in the literature were not manually excluded. Instead, as
noted in the Methods section, we relied on outlier analysis to objectively identify and down-
weight outliers within the models. With the exception of five dates from Broken Mammoth (see
section 2.1.2.) and Lubbock Lake (see section 2.3.3,), all dates were assigned a 0.05 probability
of being an outlier.
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2.1. Beringian tradition

2.1.1. Berelekh, eastern Siberia (Russia)

The Berelekh geoarchaeological complex (at 70.500000, 144.033333) contains a mammoth bone
bed (“graveyard”) and a stratified archaeological site!8-20, Although there is no evidence of
human contribution to the former, cut-marked faunal bones and lithic artifacts are found within
the latter. In 2009, test excavations were performed in a number of terraces within the complex.
In terrace 2 (T2; profile BA1), cultural material was found within layer 2 and dates obtained
provide stratigraphic control. Using chronometric data from this section, the model created dates
the start of the cultural component at Berelekh to 14,315-13,835 cal BP (Fig. S1). T2 BA1 was
chosen as Beta-269470 and -269447 are the only two samples noted as belonging to a “culture-
bearing layer”!9. Directly dated human-modified osseous tools are noted as surface finds!®.

OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)
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Fig. S1. Bayesian age model for Berelekh (T2; profile BA1; above), and start Boundary
(below). Brackets beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior
probability’ reflects the outlier analysis.
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Plot()

Outlier_ Model("General",T(5),U(0,4),"t");
Sequence("Berelehk, T2 profile BA1™)

{
Boundary("Start of layer 1");
Phase("layer 1")

R_Date("Beta-269467", 13390, 60)
Outlier("General", 0.05);

l’\{iDale("Bem-Z()9468”, 12350, 60)
Outlier("General", 0.05);

£

Boundary("End of layer 1/Start of layer 2");

Phase("layer 2")
R_Date("Beta-269469", 12220, 60)
Outlier("General", 0.05);
l’\{iDale("Bem-Z()9470”, 12100, 60)
Outlier("General", 0.05);
RlDatc("ch—269446”, 12090, 60)
jOulller("Genera]", 0.5);

R Date("Beta-269447", 11830, 60)
Outlier("General", 0.05);
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{Oullier(“General". 0.05);
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Outlier("General", 0.05);
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Outlier("General", 0.05);
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jOulller("Genera]", 0.05);
\Bale(“Date function");
g&vundary(”End of Layer 2");

}>;’

2.1.2. Broken Mammoth, Alaska (U.S.A.)

Broken Mammoth (XBD-131; at 64.266667, -146.116667) is a stratified archaeological site
containing four Cultural Zones, with Cultural Zone 4 (C and B) representing the earliest human
occupation!6.17.21-24 - Dates obtained provide stratigraphic control or date cultural features
directly, e.g., hearth charcoal. Using these data, the model created places the start of Cultural
Zone 4 at 14,130-13,255 cal BP (Fig. S2). CAMS-9898, within Cultural Zone 4 and deemed as
an old ivory date by the archaeologists, was given an outlier probability of 1.
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OxCal v4.3.2 Bronk Ramsey (2017): :5 IntCal13 atmospheric curve (Reimer et al 2013)
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Fig. S2. Bayesian age model for Broken Mammoth (above), and start Boundary (below). Brackets
beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects
the outlier analysis.
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Plot()

Outlier_Model("General",T(5),U(0,4),"t");
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2.1.3. Dry Creek, Alaska (U.S.A.)

Dry Creek (HEA-005; at 63.883333, -149.033333) is a stratified site containing four cultural
components, with I and II representing the earliest occupations?5-33. Based on lithic technology
and antiquity, Component I has been assigned to the Nenana complex, whilst Component II to
the Denali. Using the latest chronometric data obtained from cultural features, e.g., hearth
charcoal33, the model created places the start of Component I at 13,700-13,350 cal BP (Fig. S3).

OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)
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Fig. S3. Bayesian age model for Dry Creek (above), and start Boundary (below). Brackets

beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects
the outlier analysis.

Plot()

Outlier Model("General",T(5),U(0,4),"t");
Sequence("Dry Creek")

Boundary("Start of Component I");
Phase("Component I/Loess 2")

¢
Phase("Feature 11.03")
{

1
R_Date("UCIAMS-135113", 11580, 40)
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2.1.4. Mead, Alaska (U.S.A.)

Mead (XBD-071; at approximately 64.271001, -146.075173) is a stratified site containing five
Cultural Zones (CZ), with CZ-4 representing the earliest human occupation!6.17.21.3435 Using the
latest chronometric data obtained for the 2009/2011 excavations!7:3435, which provide

stratigraphic control or date cultural features directly, e.g., hearth charcoal, the model created
places the start of CZ-4 at 13,520-13,010 cal BP (Fig. S4).
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Fig. S4. Bayesian age model for Mead (above), and start Boundary (below). Brackets beneath
each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects the outlier
analysis.

Plot()

Outlier Model("General",T(5),U(0,4),"t");
Sequence("Mead, 2009 and 2011 excavations")

i
Boundary("Start of CZ-5");
Phase("Cultural Zone 5")

{
R_Date("Beta-264522", 11460, 50)
Outlier("General", 0.05);
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2.1.5. Mesa, Alaska (U.S.A.)

Mesa (KIR-102; at approximately 68.439857, -155.813683) is a multi-cluster site containing
over fifteen hearths with associated Northern Paleoindian and microblade lithic industries36-40.
All but one measurement obtained date cultural features directly, e.g., hearth charcoal. The
exception was measured from “soil charcoal” (Beta-36805/ETH-6570) and provides stratigraphic
control. Using these data, a single Phase model was built, dating the cultural component to

13,910-9,355 cal BP (Date function; Fig. S5).
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OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)

(" End of health layer

(" Date function
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e
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.
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Beta-52606/CAMS-2688 [0]2/5]
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Beta-55286/CAMS-3572 [0]20/5] Y N S

cultural layer
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OxCal v4.3.2 Bronk Ramsey (2017); 1:5

Date function
95.4% probability
13910 (94.6%) 9945BP
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9760 (0.1%) 9715BP
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Fig. S5. Bayesian age model for Mesa (above), and Date function (below). Brackets beneath each
age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects the outlier
analysis.

Plot()

Outlier_Model("General", T(5),U(0,4),"t");
Sequence("Mesa")

Boundary("Start of hearth layer");
Phase("cultural layer")

{l‘iiDalc("Bcla-S5286/CAMS-3572”, 11660, 80)
‘Oullier("(jenem]". 0.05);
RlDz\te("Bem—S7430/CAMS—4147”, 11190, 70)
jOulllcr("Gcncra]", 0.05);
l’(’iDale("Beta-50429”, 10980, 280)
‘Outlier(“Geneml", 0.05);
l"{iDalc("Bcla-S5283/CAMS-3569”, 10240, 80)

1
Outlier("General", 0.05);
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I}{iDatc("ch50428/ETH—9086“. 10090, 85)
jOulller("General", 0.05);
I&LDale("Beta-f}QB‘)& CAMS-11035", 10070, 60)
Outler(*General", 0.05);
EﬁDale("Bem-SZéOﬁ/CAMS-2(:88”, 10060, 70)
Outlier("General", 0.05);
IélDatc("ch—G‘)QOO/CAMS—I 1037", 10050, 90)
jOulller("General", 0.05);

I&LDale("Beta-ﬁZSS, CAMS-3571", 10000, 80)
Outler(*General", 0.05);
l’{iDale("Bem-698‘)9/CAMS-l 1036", 9900, 80)
Outlier("General", 0.05);
I}{iDatc("ch—S5282/CAMS—3568”, 9990, 80)
jOulller("General", 0.05);
I&LDale("Beta-57429, CAMS-4146", 9900, 70)
Outler(*"General", 0.05);
l’{iDale("Bem-50430/ETH-9087", 9945, 75)
Outlier("General", 0.05);
I}{iDatc("ch—S5284/CAMS—3570”, 9930, 80)
jOulller("General", 0.05);
I&LDale("Beta-}GBOS, ETH-6570", 9730, 80)
Outler(*"General", 0.05);
l’{iDale("DIC»ISSW, 7620, 95)
Outlier("General", 0.05);

D;a&c(“Datc function”);

}B;oundary("End of hearth layer");

1

2.1.6. Moose Creek, Alaska (USA)

Moose Creek (FAI-206; at 64.066667, -149.100000) is a stratified site containing four cultural
components?8.30.41-43 Based on lithic technology and antiquity, Component I has been assigned to
the Nenana complex, Component II to Denali I, and Component III to Denali II4!. Only three
dates obtained are considered to date cultural features directly (measured from hearth charcoal),
whilst the rest are soil organics (in this case, located between Components I and II) and provide
stratigraphic control. Using these data, the model created places the start of Component I at
15,195-12,865 cal BP or 13,735-12,980 cal BP (68.2% CI; Fig. S6). Given the results of the
outlier analysis, however, further chronometric work is required to better define the chronology

at this site.
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OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013

End of Component Ill — —
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Modelled date (BP)

OxCal v4.3.2 Bronk Ramsey (2017): r:5
Start of Component |
68.2% probability
13735 (68.2%) 12980BP
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15195 (95.4%) 12865BP
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Fig. S6. Bayesian age model for Moose Creek (above), and start Boundary (below). Brackets
beneath each age estimate show 95.4% and 68.2% confidence intervals. ‘O:prior/posterior
probability’ reflects the outlier analysis.

Plot()

Outlier_Model("General", T(5),U(0,4),"t");
Sequence("Moose Creek")

t
Boundary("Start of Component I");
Phase("Component I/lower paleosol complex/Nenana")

l}iDalc("Bcla—96627". 11190, 60)
‘Oullier("Genera]"‘ 0.05);

v

Boundary("End of Component I/Start I/II transition");
Phase("Component I/II transition")
{RiDale("GX-GZB 1", 11730, 250)
‘Outlier(“(ieneml", 0.05);
l’}iDalc("I—l]ZZT'. 10640, 280)
‘Oullier("Genera]"‘ 0.05);
R;?Date("A-ZléM”, 8940, 270)
lOullin:r("(‘ycncra]", 0.05);
f{LDale("A-Z 168", 8160, 260)
‘Outlier(“(ieneml", 0.05);

g

Iy
Boundary("End of I/II transition/Start of Component I1");
Phase("Component II/Denali I")

t
R_Date("Beta-106040", 10500, 60)

Outlier("General", 0.05);
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b5

V.
g

Boundary("End of Component II/Start of sterile layer");
Boundary("End of sterile layer/Start of Component I1I");
Phase("Component I1I/Denali 11")

t

R_Date("Beta-106041", 5680, 50)
Outlier("General", 0.05);

e

19
Boundary("End of Component I1I");
I

I8

2.1.7. Owl Ridge, Alaska (U.S.A.)

Owl Ridge (FAI-91; at 64.0125, -149.556944) is a stratified archaeological site containing three
cultural components30.44-46, Based on lithic technology and antiquity, Component 1 has been
assigned to the Nenana complex, whilst Component 2-3 to the Denali¢. Using the latest
chronometric data obtained for the 2007/2009/2010 excavations* (those clearly denoted from
Components 1-3), the model created places the start of Component 1 at 14,315-12,745 cal BP
(Fig. S7). Only two dates obtained are considered to directly date a cultural feature (hearth
F10.01; Beta-289379 and -330172), whilst the rest are wood charcoals that provide stratigraphic
control4e,

OxCal v4.3.2 Bronk Ramsey (2017): r:5 IntCal13 ic curve (Reimer et al 2013)
End of Component|3 —
Beta-289379 [0:0/5] ——
Beta-330172 [0:0/5] —4 ‘
hearth feature F10.01.
Beta-289376 [0:1)5] —ma

Beta-289377 [0:2/(5]
Component 3/hearth feature F10.01.
End of Component|2/Start of Component 3
Beta-289382 [0:100/5]
Beta-289378 [0:4(5]
AA-86967 [0:0/5
UCIAMS-71260 [0:0/5]
Duplicate 2
AA-86966 [0:0/5]
AA-86965 [0:0/5]

[ —
—
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-
o
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e
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AA-86961 [0:0/5] e
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AA_L
s
A
o
——
—a—
—

AA-86963 [0:0/5]
AA-86962 [0:0/5]
AA-86960 [0:0/5]
AA-86964 [0:0/5]
AA-86968 [0:0/5)
UCIAMS-71261 [0O:0/5]
Duplicate 1
Component 2
End of Component|1/Start of Component 2
[ AA-86969 [O:0/5]
Component 1
Start of Component 1

Owl Ridge
e e e s B
Modelled date (BP)
OxCal v4.3.2 Bronk Ramsey (2017); r:5
Start of Component 1
95.4% probability
14315 (95.4%) 12745BP
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Fig. S7. Bayesian age model for Owl Ridge (above), and start Boundary (below). Brackets
beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects
the outlier analysis.
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Plot()

Outlier_ Model("General",T(5),U(0,4),"t");
Outlier_Model("SSimple",N(0,2),0,"s");
Sequence("Owl Ridge")

Boundary("Start of Component 1");
Phase("Component 1")

t

R_Date("AA-86969", 11060, 60)
Outlier("General", 0.05);

e

I
Boundary("End of Component 1/Start of Component 2");
Phase("Component 2")

{Siomhinc("Duplicatc 1)
‘I’{iDale(”UClAMSJ1261", 10485, 25)
butlier("SSimple", 0.05);
RLDMC(”AA—86968”, 10440, 60)
Outlier("SSimple", 0.05);
\dtltlier("(ieneml", 0.05);
l‘}iDa!c("AA—86964", 10420, 60)
‘Oullier("Genera]", 0.05);
R_Date("AA-86960", 10415, 60)
Outlier("General", 0.05);
RLDa[e("AA-SéQGZ", 10335, 60)
\Outlier("(ieneml", 0.05);
l‘gﬁDa!c("AA—RﬁQé}", 10340, 75)
‘Oullier("Genera]", 0.05);
R_Date("AA-86961", 10330, 70)
Outlier("General", 0.05);
RLDa[e("AA-SéQGS", 10295, 60)
\Outlier("(ieneml", 0.05);
l‘}iDa!c("AA—86966", 10290, 75)
‘Oullier("Genera]", 0.05);
Combine("Duplicate 2")
R_Date("UCIAMS-71260", 10125, 20)
Outlier("SSimple", 0.05);
Ifil)ate("AA-Sé%T‘, 10120, 75)
Outlier("SSimple", 0.05);
dullier("Genera]", 0.05);
R_Date("Beta-289378", 10020, 40)
Outlier("General", 0.05);
R_Date("Beta-289382", 80, 40)
Outlier("General", 0.05);
1
:S;Gundary("End of Component 2/Start of Component 3");
Phase("Component 3/hearth feature F10.01.")
<R7[)ate("Be\a-28’9377", 10080, 40)
Outlier("General", 0.05);
RLDale("Beta-289376”, 9550, 40)
\Outlier("(ieneml", 0.05);
f";l\asc(“hcmnh feature F10.01.")
‘I’{iDale(”Bela-33017Z", 9880, 40)
Outlier("General", 0.05);
RLDﬂtc{”Bcla—289379”, 9790, 40)
}Oullier("General”, 0.05);
i
Boundary("End of Component 3");
},;.

2.1.8. Swan Point, Alaska (U.S.A.)

Swan Point (XBD-156; at 63.300000, -146.033333) is a stratified archaeological site containing
four Cultural Zones 16304750, Cultural Zone 4b, the earliest occupational layer, contains
microblade technology that has been linkeds! to the Siberian Diuktai cultures2. Dates obtained
provide stratigraphic control or date cultural features directly, e.g., hearth charcoal. Using these
data, the model created places its start at 14,650-14,150 cal BP (Fig. S8).
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OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 ic curve (Reimer et al 2013)

End CZ-1a
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OxCal v4.3.2 Bronk Ramsey (2017); r:5
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95.4% probability
14650 (95.4%) 14150BP

Probability density

|
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Modelled date (BP)

Fig. S8. Bayesian age model for Swan Point (above), and start Boundary (below). Brackets
beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects
the outlier analysis.
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Plot()

Outlier_ Model("General",T(5),U(0,4),"t");
Sequence()

Boundary("Start CZ-4b");
Phase("CZ-4b")

R_Date("NSRL-2001/CAMS-17045", 12060, 70)
Outlier("General", 0.05);
RlDale("AA-98488", 12500, 150)
Outlier("General", 0.05);
l’{Datc("Bcta—}éSOﬁZ", 12170, 50)
Outlier("General", 0.05);
l}l;iDate("AA-MZSO", 12110, 120)
Outlier("General", 0.05);
RlDale("Bem-ZOQSSZ", 12290, 40)
Outlier("General", 0.05);
RlDatc("Bc(a—209884", 12220, 40)
Outlier("General", 0.05);
l}l;iDate("Beta-209883". 12100, 40)
Outlier("General", 0.05);
RlDale("AA-74251", 12050, 120)
Outlier("General", 0.05);
l}(;iDatc("AA—74249", 11950, 100)
Outlier("General", 0.05);
l{Date("Beta-l70457". 12360, 60)
Outlier("General", 0.05);
RLDale("Bem-QA-le", 12040, 40)
Outlier("General", 0.05);
l}{iDatc("Bc(a—l 75491", 12110, 50)
Outlier("General", 0.05);
l}l;iDate("AA-l%ZZ", 11770, 140)
Outlier("General", 0.05);
RlDale("Bem-ﬂ372/CAMS-12389", 11660, 60)
Outlier("General", 0.05);
l{Datc("Bcta—56667/CAMS—4252", 11660, 70)
Outlier("General", 0.05);
\D;ate("Date CZ-4b");

Boundary("Transition CZ-4b/CZ-4a");
Phase("CZ-4a")

{RiDale("BeLa-l75489 (KOH)", 11360, 50)
Outlier("General", 0.05);
RLDalc("Bc&a—SSSSSZ", 11350, 50)
<Oullier("General", 0.05);

};;

Boundary("End CZ-4a");

Boundary("Start 3b");

Phase("CZ-3b")

R_Date("Beta-401126", 10620, 40)
Outlier("General", 0.05);
RlDale("Bem-ZOQSSS", 10570, 40)
Outlier("General", 0.05);
l}{Dmc("Bcta—Séﬁéﬁ/CAMS—425l ", 10230, 80)
Outlier("General", 0.05);

;(;oundary(”Transiuon CZ-3b/CZ-3a");
Phase("CZ-3a")
R_Date("Beta-355867", 10160, 50)
Outlier("General", 0.05);
l}{Datc("Bcta—SSN 16", 10070, 40)
Outlier("General", 0.05);
l}l;iDate("Beta-l70458". 10050, 60)
Outlier("General", 0.05);
RlDale("Bem-l90578", 10010, 90)
}Outlier("General", 0.05);
ﬁoundary(”Trausition CZ-3a/CZ-2");
Phase("Cultural Zone 2")
R_Date("WSU-4426", 7400, 80)
Outlier("General", 0.05);
RlDale("Bem-ZOQSSG‘, 6610, 40)

Outlier("General", 0.05);

ﬁoundary(”Trausition CZ-2/CZ-1b");
Phase("CZ-1b")

R_Date("Beta-401125", 4480, 30)
Outlier("General", 0.05);
RlDale("Bem-wOSSO", 4260, 40)
Outlier("General", 0.05);
l’(lDatc("Bc(aAOl 124", 3060, 30)
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fOutlicr("Gcncml", 0.05);

’

l’ioundary("Transilial] CZ-1b/CZ-1a");
Phase("CZ-1a")
<R7Datc("ch—4OI 123", 1860, 30)
jOulller("General", 0.05);

R Date("WSU-4521", 1750, 80)
Outler(*General", 0.05);
l’{iDale("WSU-4522", 1670, 60)
Outlier("General", 0.05);
R;?Datc("WSU—4524”‘ 1570, 70)
jOulller("General", 0.05);

R _Date("WSU-4523", 1220, 70)
Outler(*"General", 0.05);
l’{iDale("Bem-ZZSSOZ”, 860, 40)
<Oullier(“General". 0.05);
I§7D1|tc("Bc&a—34ﬂ993”, 810, 30)

bulller("General", 0.05);
v,
s

Ve
I
Boundary("End CZ-1a");
15
b

2.1.9. Ushki, Kamchatka (Russia)

Ushki-1 and -5 (at approximately 56.206208, 159.994846) are archaeological sites containing
two, stratified Paleoindian components—7 and 633. Component 7 relates to the Nenana complex,
whilst Component 6 has affinities with the Siberian Diuktai>2 culture and Denali. Dates obtained
provide stratigraphic control or date cultural features directly, e.g., hearth charcoal. Using these
data, the model created places the start of Component 7 at 13,435-12,855 cal BP (Fig. S9).
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OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)
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Fig. S9. Bayesian age model for Ushki (above), and start Boundary (below). Brackets beneath

each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects the outlier
analysis.

Plot()

Outlier Model("General",T(5),U(0,4),"t");
Sequence("Ushki")

Boundary("Start of below Component 7");
Phase("below Component 7")

{

R_Date("AA-45718", 11820, 100)
Outlier("General", 0.05);

v

l‘(iDaic("A/\—45712", 11200, 160)
{

1
Outlier("General", 0.05);
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I
R_Date("AA-45711", 11870, 90)

Outlier("General", 0.05);
1.
s

v
3

Boundary("End of below 7/Start of 7");
Phase("Component 7")

¢

‘RiDale("AA-45716", 11050, 75)
Outlier("General", 0.05);
I{Dmc("AA—AtSﬂO". 10675, 75)
]Oulller("Genera]", 0.05);
EﬁDale("AA-45708", 10810, 75)
Outlier("General", 0.05);
l’\{iDale("AA-45709", 10850, 320)
Outlier("General", 0.05);
I}{Dmc("SR—Ss10/CAMS—74639"‘ 11330, 50)
]Oulller("Genera]", 0.05);
EﬁDale("AA-l}BS”‘ 11005, 115)
Outlier("General", 0.05);
l’\{iDale("AA-4]389", 11050, 75)
Outlier("General", 0.05);
D;alc(“Datc function");

B’oundary("End of 7/Start of 6");
Phase("Component 6")

<R7[)ate("AA-45720", 10230, 70)
Outlier("General", 0.05);
%{LDale("AA-457l‘)", 10385, 90)
\Outlier("(ienem]", 0.05);
l‘}iDa!c("AA—457l7", 11130, 100)
‘Oullier("Genera]", 0.05);
R_Date("AA-45713", 10040, 130)
Outlier("General", 0.05);
RLDa[e("AA-45715", 10160, 75)
\Outlier("(ienem]", 0.05);
l‘}iDa!c("AA—457l4", 10800, 175)
‘Oullier("Genera]", 0.05);
R_Date("SR-5811/CAMS-74640", 10460, 80)
Outlier("General", 0.05);
RLDa[e("AA-41386", 10240, 75)
\Outlier("(ienem]", 0.05);
l‘}iDa!c("AA—M 387", 9485, 275)

1
Outlier("General", 0.05);
b

N
Boundary("End of 6");
1

b

2.1.10. Walker Road, Alaska (U.S.A.)

Walker Road (HEA-130; at 63.966667, -149.083333) is a stratified site containing two cultural
components, I and II. Based on lithic technology and antiquity, Component I has been assigned
to the Nenana complex, whilst II is late Holocene26:28.30.54, Dates obtained provide stratigraphic
control or date cultural features directly, e.g., hearth charcoal. Using these data, the model
created places the start of Component I at 14,950-13,075 cal BP (Fig. S10).
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End of Lloess 5 L
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Fig. S10. Bayesian age model for Walker Road (above), and start Boundary (below). Brackets
beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects
the outlier analysis.

Plot()

Outlier_Model("General", T(5),U(0,4),"t");
Sequence("Walker Road")

t
Boundary("Start of Component I");
Phase("Component I/Loess 1 & 2")

{It{iDalc("Bcla-l 1254", 11820, 200)

‘Oullier("Genera]". 0.05);

RLDate("AA—ZZM”, 11300, 120)

jOullicr("Gcncra]", 0.05);

l’{LDale("AA-IGBI”, 11170, 180)

\Outlier("Genetal", 0.05);

I’{{LDalc("AA-l683”, 11010, 230)

‘Oullier("Genera]". 0.05);

Date("Date function”;

B;oundary(”End of Component I/Loess 1 & 2/Start of Loess 3");

Boundary("End of Loess 3/Start of Loess 4");
Phase("Loess 4/ Palaesol 1")
¢
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R_Date("AA-1692", 8720, 250)
}Outlicr("Gcncm]", 0.05);

lgoundary(”End of Loess 4/Start of Loess 5");
Phase("Loess 5/ Palaesol 2")
%7Da!c("GX—12875", 4415, 95)
‘Oullier("Genera]", 0.05);
Rl[)ate("AA-lG%”. 3816, 79)

Outlier("General", 0.05);
e

i

Boundary("End of Loess 5");
g
IH

2.2. Clovis tradition

2.2.1. Anzick, Montana (U.S.A.)

Anzick site (24PA506; at approximately 45.977128, -110.660209) contains the partial remains of
a human individual (Anzick-1) with associated, and temporally coeval, Clovis osseous and lithic
tool technology 3:55-62. Although multiple dates have been obtained for the burial, HYP ages for
Anzick-1 and the two Clovis antler rods are considered most reliable®2. The incorporation of
these into a single Phase model dates the Clovis component to 13,175-12,485 cal BP (Date

function; Fig. S11).

OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)

End e
Date —
OxA-X-2739-56 [O:4/5] e
OxA-X-2739-85 [O:3/5] —
OxA-X-2739-54 [0:3/5] —

Anzick-1 & rods (HYP only)

Start e

Anzick
14000 13500 13000 12500 12000

Modelled date (BP)

OxCal v4.3.2 Bronk Ramsey (2017); r:5

Date
95.4% probability
13175 (95.4%) 12485BP

2
S 0.006F
c E
3 E
S 0004
S 0.002F
s ]
o
o OF
P B R L | IR R | IR | IR
14000 13500 73000 12500 12000

Modelled date (BP)

Fig. S11. Bayesian age model for Anzick (above), and Date function (below). Brackets beneath
each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects the outlier

analysis.
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Sequence("Anzick")

Outlier_ Model("General",T(5),U(0,4),"t");
Boundary("Start");

Phase("Anzick-1 & rods (HYP only)")
(RiDale("OxA-X-273‘)»54”, 10915, 50)
Pt\llier("General", 0.05);
f'{LDulc("OxA—X—Z739—55”, 10900, 50)
:Oulller("Geueral”. 0.05);
lfiiDale("OxA-X-273‘)-56”‘ 11050, 55)
Outlier("General", 0.05);
lD;ate(”Dale");

goundary("End");
b

2.2.2. Aubrey. Texas (U.S.A))

Aubrey (41DN479; at approximately 33.353936, -97.087474) is a multi-cluster (e.g., Camp B
and pond), stratified (units A-K) site containing Clovis lithic technology, hearths, and a well63.64.
The Clovis component is found between units D and E. At Camp B, the Clovis occupation is
dated by two charcoal dates from a hearth (AA-5271 and AA-5274) and further extrapolated
from a dated pond deposit. Although both Camp B and the pond were modelled (see CQL code
below), only the PDF belonging to the start of the Clovis camp (surface of unit A2) was
incorporated into large-scale models, as the extrapolation introduces unnecessary uncertainty.
The model created places the start of the Clovis component at 14,750-13,245 cal BP (Fig. S12).
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Unit G
End of F/Start of G _
Beta-32002 [0:4/5] — =
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End of Clovis camp/Start of Unit F (fill of Clovis|palacethannel
AA-5271[0:4/5] —
AA-5274 [0:4/5] o
surface of Unit A/Clovis|camp
Start of surface of Unit A/Clovis camp — ——f——=
rea B, Clovis camp, east facing column, Aubrey, Texas

25000 20000 15000

>
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Modelled date (BP)
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Fig. S12. Bayesian age model for Aubrey (Clovis camp; above), and start Boundary (below).
Brackets beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’
reflects the outlier analysis.

Plot()

Outlier_Model("General",T(5),U(0,4),"t");
Sequence(" Area B, Clovis camp, east facing column, Aubrey, Texas")

Boundary("Start of surface of Unit A/Clovis camp");
Phase("surface of Unit A/Clovis camp")

<R7[)ate("AA-5274”. 11590, 93)

Outlier("General", 0.05);

RLDale("AA-527l”, 11542, 111)

Outlier("General", 0.05);

1

gﬂundary("End of Clovis camp/Start of Unit F (fill of Clovis palacochannel");
Phase("Unit F")

<R7[)ate("SMU-2338", 10718, 90)

Outlier("General", 0.05);

RLDale("Bela-BZOOZ", 10360, 150)

Outlier("General", 0.05);
1.
i

Iy
Boundary("End of F/Start of G");
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Phase("Unit G")
l}iDa!c("SMU—ZBQS”, 10084, 80)
‘Oullier("Genera]", 0.05);
RL[)ate("SMU-23’99”, 9572, 130)
Outlier("General", 0.05);
%{LDale("SMU-Z“UO", 8275, 70)
\Outlier("(ienem]", 0.05);
l‘gﬁDa!c("SMU—Z}S‘)”, 7582, 320)

1
Outlier("General", 0.05);
b

N
Boundary("End of G");
1

b

Plot()

Outlier_ Model("General",T(5),U(0,4),"t");
Sequence("Area A pond, west facing column, Aubrey, Texas'")

t
Boundary("Start of B");
Sequence("Unit B")

Phase("B1")
tl’liDale{”SMU-ZZS()”, 14202, 220)
bullier("Geneml”, 0.05);
RlDatc(”SMU—Z}(M", 13569, 400)
Outlier("General", 0.05);

IS
Phase("B2")
R_Date("SMU-2303", 13575, 100)
Outlier("General", 0.05);
i
R_Date("SMU-2302", 13665, 170)
i
butlicr("Gcncra]", 0.05);
R Date("SMU-2202", 13344, 410)
{
i
Outlier("General", 0.05);
RLDMC{”SMU—Z}OS", 13263, 105)
Outlier("General", 0.05);
i
1
I
Boundary("End of B/Start of C");
Phase("Unit C")
R_Date("SMU-2478", 12334, 170)
Outlier("General", 0.05);
’,\;
Boundary("End of C/Start of D");
Boundary("End of D/Start of E");
Phase("Unit E")
t
R_Date("SMU-2194", 10937, 80)
{
1
Outlier("General", 0.05);
IS
R_Date("SMU-2406", 10390, 80)
Outlier("General", 0.05);
e

Ve

lgoundary(”End of E");
g
b

2.2.3. Blackwater Locality No. 1, New Mexico (U.S.A.)

Blackwater Locality No. 1 (29RV2; at 34.276686, -103.322134), the type-site for Clovis, is a
stratified (units A-G) site containing Clovis, Folsom, Midland, and Agate Basin material, as well
as evidence for mammoth butchering®5-¢9. The Clovis component is found within Unit C.
Although no bone dates exist (the first author attempted to extract collagen from one human-
modified bone sample without success), the geochronology at the site is well established5:66,
Using these data, the model created places the start of the Clovis component at 13,440-12,675 cal

BP (Fig. S13).
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Fig. S13. Bayesian age model for Blackwater Locality No. 1 (above), and start Boundary (below).
Brackets beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’
reflects the outlier analysis.
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Plot()

Outlier_ Model("General",T(5),U(0,4),"t");
Outlier_Model("SSimple",N(0,2),0,"s");
Sequence("Blackwater Draw Locality 1")

Boundary("Start of A");
Phase("Unit A7-8")

t

R_Date("AA-7093", 22930, 290)
Outlier("General", 0.05);
R_Date("AA-7092", 17220, 170)

Outlier("General", 0.05);

B’oundary(”End of A/Start of B");
Phase("Unit B")

R_Date("AA-2263", 12790, 160)
Outlier("General", 0.05);
l&iDale("AA-1374”, 12330, 110)
Outlier("General", 0.05);
RLDalc("AA—ZZﬁZ”, 11810, 90)
Outlier("General", 0.05);
E{Ll)ate("AA-IWS”, 11380, 150)
Outlier("General", 0.05);

Boundary("End of B/Start of C");
Phase("Unit C0-1")

{R?Dalc("A—49l". 11630, 400)
<Oullier("General", 0.05);

R Date("A-481", 11170, 360)
Outlier("General", 0.05);
RLDale("A-490", 11040, 500)
Outlier("General", 0.05);
RLDalc("AA—l}ﬁO”, 10580, 100)
Outlier("General", 0.05);

l};(vundary(” nd of C/Start of D");
Phase("Unit D")
R_Date("A-492", 10490, 200)
Outlier("General", 0.05);
RLDalc("A—386". 10490, 900)
Outlier("General", 0.05);
E{Ll)ate("A-488“, 10170, 260)
Outlier("General", 0.05);
R_Combine("A-379/380")
R_Date("A-379", 9900, 320)
Outlier("SSimple", 0.05);
R_Date("A-380", 10600, 320)
Outlier("SSimple", 0.05);
O;ullicr("Gcncra]", 0.05);
R Date("AA-1412", 9860, 210)
Outlier("General", 0.05);
RLDalc("A—470l ", 10470, 580)
Outlier("General", 0.05);
E{Ll)ate("AA-l}ﬁZ”, 10740, 100)
Outlier("General", 0.05);
l&iDale("AA-IJGT, 10160, 120)
Outlier("General", 0.05);
RLDalc("AA—l354”, 10210, 110)
Outlier("General", 0.05);
E{Ll)ate("AA-lWl”, 9560, 180)
Outlier("General", 0.05);
RLDale("AA-1370”, 10260, 230)
Outlier("General", 0.05);
RLDalc("A—4702", 9870, 320)
<Oullier("General", 0.05);
R Date("AA-2261", 9950, 100)
Outlier("General", 0.05);
RLDale("AA-lJGl”, 10640, 110)
Outlier("General", 0.05);
RLDalc("AA—MO9”, 6660, 160)
Outlier("General", 0.05);
E{Ll)ate("Y-l 991", 8430, 200)
Outlier("General", 0.05);
l&iDale("Y-2489", 9400, 200)

Outlier("General", 0.05);

B’oundary(”End of D/Start of E");
Phase("Unit E")

R_Date("A-1372", 10250, 200)
{
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‘Outlier("Genetal", 0.05);
l‘}iDa!c("A—4705”, 9296, 320)
‘Oullier("Genera]", 0.05);
I}{L[)ate("A-MO}”, 10000, 910)
Outlier("General", 0.05);
l}{LDale("A-4700”, 8630, 310)
‘Outlier("Genetal", 0.05);
l‘}iDalc("AA—l}ﬁS”, 8230, 100)
‘Oullier("Genera]", 0.05);
I}{L[)ate("AA-Uﬁ@ﬂ 9890, 100)
Outlier("General", 0.05);
RLDa[e("AA-l367”, 9150, 90)
‘Outlier("Genetal", 0.05);
l‘}iDalc("AA—l}ﬁS”, 11400, 190)
‘Oullier("Genera]", 0.05);
RLDate("AA-If&SS”. 10190, 130)
Outlier("General", 0.05);
RLDa[e("AA-l359”, 9590, 120)
‘Outlier("Genetal", 0.05);
l‘}iDa!c("Y—lQ‘)O”, 7610, 160)
‘Oullier("Genera]", 0.05);
I}{L[)ate("Y-2488", 8830, 160)
Outlier("General", 0.05);
l}{LDale("Y-2487", 7020, 180)

Outlier("General", 0.05);
I

B’oundary("End of E/Start of F/E");
Phase("Unit F/E")

R_Date("AA-1408", 6190, 130)
Outlier("General", 0.05);
RLDa[e("AA-l413”, 8830, 120)
‘Outlier("Genetal", 0.05);
l‘}iDa!c("O—mQ". 6300, 150)
‘Oullier("Genera]", 0.05);
RLDate("O-WO", 6230, 150)
Outlier("General", 0.05);
R_Date("A-489", 9890, 290)

Outlier("General", 0.05);

)
B’oundary("End of F/E/Start of G");
Phase("Unit G")

R_Date("SI-4585", 4855, 90)
Outlier("General", 0.05);
l}{LDale("A-SIZ", 8470, 350)
‘Outlier("Genetal", 0.05);
l‘}iDa!c("O—lST’. 4950, 150)
‘Oullier("Genera]", 0.05);
I}{L[)ate("Y-l 989", 8450, 280)
Outlier("General", 0.05);
R_Date("Y-2490", 910, 100)
‘Outlier("Genetal", 0.05);
l‘}iDa!c("Y—ZSﬁO”, 680, 80)
‘Oullier("Genera]", 0.05);
R_Date("AA-2260", 6720, 80)
Outlier("General", 0.05);
RLDa[e("AA-2259”, 7850, 110)
‘Outlier("Genetal", 0.05);
l‘}iDa!c("AA—1643”, 8230, 140)
‘Oullier("Genera]", 0.05);
I}{L[)ate("AA-ZZSS”. 8730, 90)
Outlier("General", 0.05);
l}{LDale("AAJO‘JS”, 3800, 60)
‘Outlier("Genetal", 0.05);
l‘}iDa!c("AA—7094”, 2500, 60)

1
Outlier("General", 0.05);
1

Boundary("End of G);

1

2.2.4. Cactus Hill, Virginia (U.S.A.)

Cactus Hill (44SX202; at approximately 36.986668, -77.322360) is a multi-cluster, stratified
(levels 1-7) archaeological site containing pre-Clovis and Clovis, Archaic, Woodland, and
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historic material70-75, Optically-stimulated luminescence (OSL) and radiocarbon dating methods
have been used to date the deposits’!, providing stratigraphic control. Using these data, the
model created places the start of the pre-Clovis component at 20,585-18,970 cal BP, and the start
of Clovis at 13,605-11,390 cal BP (Fig. S14).

OxCal v4.3.2 Bronk Ramsey (2017); ©:5 IntCal13
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Fig. S14. Bayesian age model for Cactus Hill (left), and start boundaries for both pre-Clovis and
Clovis components (adjacent). Brackets beneath each age estimate show 95.4% confidence interval.
‘O:prior/posterior probability’ reflects the outlier analysis.

Plot()
Outlier_Model("General",T(5),U(0,4),"t");
Outlier_Model("SSimple",N(0,2),0,"s");
Sequence("Cactus Hill")

t
Boundary("Start of below pre-Clovis level");
Phase("below pre-Clovis level")

i’Colnhine(“UW‘BS")

'[’)alc("UW438c", N(2010-25400, 1700))
bullier("SSimple", 0.05);
Bz\te("UWMS(k)c", N(2010-27900, 2000))
Outlier("SSimple", 0.05);
dullier("Genera]". 0.05);
l’i'?[)ate("Be&a—IZXBl", 19700, 130)
:Oulllcr("Gcncra]", 0.05);
l’i’iDale("Beta-155334”, 19540, 70)
‘Outlier(“Geneml", 0.05);
l’};?Dalc("Bcla-lSﬁSlT', 19310, 150)

1
Outlier("General", 0.05);

l’i?Date("Be&a—lé%OS", 19050, 80)
:Oulllcr("Gcncra]", 0.05);
l’i’iDale("Beta-15273l”, 18250, 80)
‘Outlier(“Geneml", 0.05);
ly?;alc("UW(ylSc", N(2010-20600, 900))
‘Oullier("(jenem]". 0.05);
l’i'?[)ate("Be&a—IZXBO", 16940, 50)

{
Outlier("General", 0.05);
v,
1

N
13

Boundary("End of below pre-Clovis level/Start of pre-Clovis level");
Phase("pre-Clovis level")

Date("UW701", N(2010-18300, 1400))
{

1

Outlier("General", 0.05);
Iiaie("UW700", N(2010-19800, 3800))
{

bulllcr("Gcncra]", 0.05);
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I}J;alc(“UW699”, N(2010-17300, 1600))
]Oulller("Genera]", 0.05);
Sale("UWﬁl’/c", N(2010-19300, 1000))
Outlier("General", 0.05);
l’\{iDale("Bem-97708", 16670, 730)
Outlier("General", 0.05);
I{iDatc("ch—RISQO“. 15070, 70)

Outlier("General", 0.05);

v
i
h

goundary("l-.nd of pre-Clovis level/Start of sterile zone");
Phase("Sterile zone")

{Dale("UW(:QS”, N(2010-12500, 600))
Outlier("General", 0.05);

D;alc(“UW697”, N(2010-11800, 800))
]Oulller("Genera]", 0.05);

i
h

15
Boundary("End of sterile zone/Start of Clovis");
Phase("Clovis level")
¢

R_Date("Beta-81589", 10920, 250)

Outlier("General", 0.05);
v
Boundary("End of Clovis level/Start of Fort Nottoway");
Phase("Fort Nottoway working surface and fire pit")
R_Date("AA15027", 8920, 65)

Outlier("General", 0.05);

1.

R _Date("Beta-70127", 8800, 120)

Outlier("General", 0.05);

5
Boundary("End of Fort Nottoway/Start of Archaic level");
Phase("Archaic level")
¢

Date("UW436", N(2010-10300, 600))

Outlier("General", 0.05);

1.

Date("UW435", N(2010-8000, 600))

Outlier("General", 0.05);

b

V.
houndary[”End of Archaic level");

}
1

2.2.5. Colby, Wyoming (U.S.A.)

Colby (48WA322; at approximately 44.020499, -107.854297) is a Clovis, mammoth-butchering
site with associated lithic tool technology>.76.77. The incorporation of two XAD bone dates
(UCIAMS-11342 and UCIAMS-11343) into a single Phase, dates the archaeological event to

13,165-12,350 cal BP (Date function; Fig. S15).
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OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)

End
Date
UCJAMS-11343 [0:3/5]
UCIAMS-11342 [0:3/5]
one Pile 2

Stan
Colby

14000 13500 13000 12500 12000

| + + )} |

Modelled date (BP)

OxCal v4.3.2 Bronk Ramsev (2017 .5

Date
95.4% probability
13165 (95.4%) 12350BP

>
‘@
&  0.006F
©
Z  0004F
8 0.002F
9
o OF

...... [ S S B
13500 13000 12500 12000

Modelled date (BP)

Fig. S15. Bayesian age model for Colby (above), and Date function (below). Brackets beneath

each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects the outlier
analysis.

Sequence("Colby")
,

1

Outlier Model("General", T(5),U(0,4),"t");
Boundary("Start");

Phase("Bone Pile 2")

(RiDale(“UCIAMS-l1342", 10790, 30)
Outlier("General", 0.05);
I’{;iDale("UCIAMS-l 1343", 10950, 30)
Outlier("General", 0.05);
]});atc("Dutc”);

B’mmdary(”End”);
b

2.2.6. Debra L. Friedkin, Texas (U.S.A.)

The Debra L. Friedkin site (41BL1239; at approximately 30.892283, -97.709742) is a stratified,
multicomponent site (blocks A and B) containing pre-Clovis (“Buttermilk complex”; but see ref
78), Clovis, Folsom, late Paleoindian, and Archaic material’®-82, OSL has been used to date the
deposits. Using the latest chronometric evidence?2, the model created places the start of the
Buttermilk complex at 16,330-14,690 cal BP, and the start of Clovis at 14,755-13,120 cal BP
(Fig. S16). This includes dates within “Boundary Date” categories in preceding phases. If
incorporated in succeeding phases, the same date to 17,495-15,275 and 14,960-13,295 cal BP,
correspondingly. CQL code for both models are provided below.
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xCal v4.3.2 Bronk Ramsey (2017); r:5
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UICZ3605 [0:6/5]
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UIC2047|[0:6/5]
UIC2350|[0:6/5]
uIC2350Q [0:6/5]
UIC23508 [0:6/5]
BG4234 [0:6/5]
BG4235 [0:6/5]
BG4018 [0:6/5]
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UIC2359([0:6/5, —
e

0.0005F

F
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e

| | | |
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Modelled date (BP)

BG4236 [0:6/5]
UIC2043|[0:6/5]
BG3995 [0:6/5]
UIC2356|[0:6/5]
BG4238 [0:6/5]
BG2044 [0:6/5]
UIC2044|[0:6/5]
BG4239 [0:6/5]
BG4069 [0:6/5]
UIC2355|[0:6/5]
pre-Clovis|

End of flogdsplain depesits/Start-ef pre-Clovi:
UICZ062|[0675]
UIC2183|[0:6/5]
UIC2553|[0:6/5]
UIC2368|[0:6/5]
BG3994 [0:6/5]
BG4076 [0:6/5]
UIC2348|[0:6/5]

xCal v4.3.2 Bronk Ramsey (2017); r:5.
End of floodsplain deposits/Start of pre-Clovis
95.4% probability
16330 (95.4%) 14690BP

BG3993 [0:6/5]
BG4077 [0:6/5]
UIC2370Q [0:6/5]
UIC2370([0:6/5]
UIC2058|[0:6/5]
UIC2357, 50:6/5]
UIC2357)
BG4078 [0:6/5]
UIC2057/[0:6/5]
UIC2358|[06/5]
BG4079 [0:6/5]

UIC235 [0:6/5 —

0.0005F

UIC2351Q [0:6/5]
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Fig. S16. Bayesian age model for Debra L. Friedkin (left), and start boundaries for both pre-Clovis
and Clovis components (adjacent). Brackets beneath each age estimate show 95.4% confidence
interval. ‘O:prior/posterior probability’ reflects the outlier analysis.

Plot()

Outlier_ Model("General",T(5),U(0,4),"t");
Sequence("Debra L Friedkin, Block A, dates in Boundary Date in preceding phases™)

Boundary("Start of floodplains deposit");
Phase("Pre-occupation floodplains deposit")

<Dale("UIC2351Q", N(2010-27650, 1800))
‘Outlier("Genetal", 0.05);

]?alc("UICZSS”, N(2010-26090, 1670))
‘Oullier("(jenera]". 0.05);
I}’)'a!e("BG4079“, N(2010-24145, 1635))
:Oulllcr("Gcncra]", 0.05);
]Sale("UICZ}SB", N(2010-25185, 1640))
‘Outlier("Genetal", 0.05);
]:);alc("UICZOST'. N(2010-24420, 1580))

1
Outlier("General", 0.05);
b
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Date("BG4078", N(2010-22950, 1445))
Outlier("General", 0.05);
]}J;ale("UIC2357S", N(2010-23150, 1600))
Outlier("General", 0.05);
]}):alc("UIC2357". N(2010-22710, 1450))
<Oullier("General", 0.05);
D’ale("U[CZOSX", N(2010-20330, 1320))
Outlier("General", 0.05);
]}J;ale("UIC2370", N(2010-20565, 1325))
Outlier("General", 0.05);
1}3a|c("UIc2370Q", N(2010-20490, 1305))
Outlier("General", 0.05);
%)’ale("BG4077“, N(2010-20250, 1340))
Outlier("General", 0.05);
]}J;ale("BG3993", N(2010-19750, 1245))
Outlier("General", 0.05);
]}):alc("UIC2348". N(2010-18930, 1210))
Outlier("General", 0.05);
%)’ale("BG4076", N(2010-19680, 1320))
Outlier("General", 0.05);
]}J;ale("BG3994", N(2010-19650, 1230))
Outlier("General", 0.05);
]}):alc("UIC2368". N(2010-17530, 1140))
<Oullier("General", 0.05);
D’ale("U[C2553“, N(2010-16270, 1040))
Outlier("General", 0.05);
]}J;ale("UICZISS", N(2010-15110, 960))
Outlier("General", 0.05);
]}):alc("UICZO62". N(2010-16170, 1030))
Outlier("General", 0.05);

V-

4
Boundary("End of floodsplain deposits/Start of pre-Clovis");

Phase("pre-Clovis")

{Dale("UICZSSS", N(2010-16515, 1075))
Outlier("General", 0.05);
]}D:alc("BG4069", N(2010-15725, 1030))
Outlier("General", 0.05);
%)’ale("BGAtZ}Q", N(2010-16650, 1110))
Outlier("General", 0.05);
]}J;ale("UIC2044", N(2010-16400, 1040))
Outlier("General", 0.05);
]}D:alc("BGZOAM", N(2010-15800, 1080))
<Oullier("General", 0.05);
Fiale("BG4238", N(2010-15500, 1020))
Outlier("General", 0.05);
]}J;ale("UICZSSG", N(2010-14710, 940))
Outlier("General", 0.05);
]}D:alc("BG3995", N(2010-15020, 1010))
Outlier("General", 0.05);
%)’ale("U[C2043", N(2010-15210, 960))
Outlier("General", 0.05);
]}J;ale("BG4236", N(2010-15400, 1015))
Outlier("General", 0.05);
]}):alc("UICZSSQ". N(2010-15730, 1010))
Outlier("General", 0.05);
%)’ale("BGAtO]X", N(2010-15265, 1000))
Outlier("General", 0.05);
]}J;ale("BG4235", N(2010-14965, 985))
Outlier("General", 0.05);
]}D:alc("BG4234", N(2010-14790, 985))
<Oullier("General", 0.05);
D’ale("U[CBSOS”, N(2010-14580, 1030))
Outlier("General", 0.05);
Sale("UICZ}SOQ", N(2010-14480, 920))
Outlier("General", 0.05);
]}):alc("UICZSSO". N(2010-14000, 890))
Outlier("General", 0.05);
%)’ale("U[CZOM", N(2010-15270, 960))
Outlier("General", 0.05);
]}J;ale("UICZSGQ", N(2010-14370, 930))
Outlier("General", 0.05);
D:alc("BG4017", N(2010-13960, 965))
Outlier("General", 0.05);
i)’ale("U[C2367“, N(2010-14080, 920))
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Outlier("General", 0.05);
]}D:alc("BG4220", N(2010-13595, 930))
Outlier("General", 0.05);
%);ale("U[CZO‘tﬁ", N(2010-14350, 910))
Outlier("General", 0.05);
]}J;ale("BG4019", N(2010-13620, 880))
Outlier("General", 0.05);
]}):alc("UIC2354". N(2010-14070, 910))
Outlier("General", 0.05);
%);aw("BGAZ]Q“, N(2010-13010, 905))

Outlier("General", 0.05);

B’oundary("End of Buttermilk/Start of Clovis");

Phase("Clovis/Folsom")
{Dam("UICZOSQQ", N(2010-13780, 885))
Outlier("General", 0.05);
D’ale("U[C2059“, N(2010-13090, 830))
Outlier("General", 0.05);
Sale("UICZMSQ", N(2010-12925, 845))
Outlier("General", 0.05);
]}):alc("UIC2045". N(2010-12240, 800))
Outlier("General", 0.05);
l}')’ale("BGAtZ] 8", N(2010-13020, 870))
Outlier("General", 0.05);
]}J;ale("BG4209", N(2010-12560, 830))
Outlier("General", 0.05);
]}D:alc("UIC2366A", N(2010-12100, 860))
Outlier("General", 0.05);
%)’ale("U[C2366", N(2010-12000, 770))
Outlier("General", 0.05);
]}J;ale("BG4068", N(2010-12940, 855))
Outlier("General", 0.05);
]}D:alc("BG4208", N(2010-12170, 820))
<Oullier("General", 0.05);

Date("Date of Clovis");

ﬁoundaw("End of Folsom/Start of late Paleoindian");

Phase("late Paleoindian")
{Date("UIC2048", N(2010-12690, 955))
Outlier("General", 0.05);
]}:);ale("BG4075", N(2010-11060, 735))
Outlier("General", 0.05);
I});alc("UICZBGS". N(2010-11870, 760))
Outlier("General", 0.05);
D;ate("BG4206", N(2010-10785, 715))
Outlier("General", 0.05);
]}:);ale("BG4207", N(2010-10530, 750))
Outlier("General", 0.05);
I});a|c("BG434I ", N(2010-10830, 695))
Outlier("General", 0.05);
gate("BG4074“, N(2010-10375, 740))
Outlier("General", 0.05);
]}:);ale("UICZOS 1", N(2010-10480, 675))
Outlier("General", 0.05);
D;alc("UIC2364". N(2010-9930, 640))
Outlier("General", 0.05);
gate("BG4340", N(2010-10360, 705))
Outlier("General", 0.05);
]}:);ale("BG4067", N(2010-10100, 695))
Outlier("General", 0.05);
I});mc("BGA}}Q", N(2010-10095, 655))
Outlier("General", 0.05);
D;ate("UICZOSZ", N(2010-9250, 600))
Outlier("General", 0.05);
]}:);ale("UICZSGS", N(2010-9405, 610))
Outlier("General", 0.05);

ﬁoundaw("End of Paleondian/Start of Early Archaic");

Phase("Early Archaic")
Date("UIC2061", N(2010-9215, 620))
Outlier("General", 0.05);
]}:);ale("BG4338", N(2010-8655, 550))
Outlier("General", 0.05);
D;a|c("UIC206OQ". N(2010-8490, 560))
Outlier("General", 0.05);
gate("UICZOGO", N(2010-8070, 520))
Outlier("General", 0.05);
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I});alc("UICZBGZ". N(2010-8160, 540))
Outlier("General", 0.05);
gate("BGé‘tOGG", N(2010-8315, 540))
Outlier("General", 0.05);
[;ale("UICZSGO", N(2010-7160, 470))
Outlier("General", 0.05);
D;a|c("UIC236(ls", N(2010-7030, 470))
Outlier("General", 0.05);

V-
i
Boundary("End of Early Archaic");

b

Plot()
Outlier Model("General",T(5),U(0,4),"t");

Sequence("Debra L Friedkin, Block A, dates in Boundary Date in succeeding phases")

t
Boundary("Start of floodplains deposit");

Phase("Pre-occupation floodplains deposit")

{Dam("UICZBSIQ". N(2010-27650, 1800))
Outlier("General", 0.05);
gate("UICZ}S", N(2010-26090, 1670))
Outlier("General", 0.05);
[;ale("BG4079", N(2010-24145, 1635))
Outlier("General", 0.05);
I});alc("UIC2358". N(2010-25185, 1640))
Outlier("General", 0.05);
D;ate("UICZOST‘, N(2010-24420, 1580))
Outlier("General", 0.05);
[;ale("BG4078", N(2010-22950, 1445))
Outlier("General", 0.05);
/}\;gc("UIC2357S"v N(2010-23150, 1600))
Outlier("General", 0.05);
gate("UICZ}ST‘, N(2010-22710, 1450))
Outlier("General", 0.05);
[;ale("UICZOSS", N(2010-20330, 1320))
Outlier("General", 0.05);
D;alc("UIC2370". N(2010-20565, 1325))
Outlier("General", 0.05);
gate("UICZMOQ", N(2010-20490, 1305))
Outlier("General", 0.05);
[;ale("BG4077", N(2010-20250, 1340))
Outlier("General", 0.05);
I});alc("BG3993", N(2010-19750, 1245))
Outlier("General", 0.05);
A;ge("UlCl348", N(2010-18930, 1210))
Outlier("General", 0.05);
[;ale("BG4076", N(2010-19680, 1320))
Outlier("General", 0.05);
I});a|c("BG3994", N(2010-19650, 1230))
Outlier("General", 0.05);

V-

i
Boundary("End of floodsplain deposits/Start of pre-Clovis");

Phase("pre-Clovis")
Date("UIC2368", N(2010-17530, 1140))
Outlier("General", 0.05);
D;alc("UICZSSS". N(2010-16270, 1040))
Outlier("General", 0.05);
gate("UICZlS}", N(2010-15110, 960))
Outlier("General", 0.05);
[;ale("UICZOGZ", N(2010-16170, 1030))
Outlier("General", 0.05);
I});alc("UICZBSS". N(2010-16515, 1075))
Outlier("General", 0.05);
D;ate("BG4069", N(2010-15725, 1030))
Outlier("General", 0.05);
[;ale("BG4239", N(2010-16650, 1110))
Outlier("General", 0.05);
I});alc("UIC2044", N(2010-16400, 1040))
Outlier("General", 0.05);
gate("BGZOM“, N(2010-15800, 1080))
Outlier("General", 0.05);
[;ale("BG4238", N(2010-15500, 1020))
Outlier("General", 0.05);
D;alc("UICZBSG", N(2010-14710, 940))
Outlier("General", 0.05);
gate("BG}%S", N(2010-15020, 1010))
Outlier("General", 0.05);
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I});alc("UICZMS", N(2010-15210, 960))
Outlier("General", 0.05);
gate("BGé‘tZ}G", N(2010-15400, 1015))
Outlier("General", 0.05);
]}:);ale("UICZSSQ", N(2010-15730, 1010))
Outlier("General", 0.05);
D;a|c("B040]8", N(2010-15265, 1000))
Outlier("General", 0.05);
gate("BGé‘tZ}S", N(2010-14965, 985))
Outlier("General", 0.05);
]}:);ale("BG4234", N(2010-14790, 985))
Outlier("General", 0.05);
I});mc("UICZBSOS”. N(2010-14580, 1030))
Outlier("General", 0.05);
D;ate("UIC235(]Q", N(2010-14480, 920))
Outlier("General", 0.05);
]}:);ale("UICZSSO", N(2010-14000, 890))
Outlier("General", 0.05);
I});alc("UICZOM", N(2010-15270, 960))
Outlier("General", 0.05);
gate("UICZ}GQ", N(2010-14370, 930))
Outlier("General", 0.05);
]}:);ale("BG4017", N(2010-13960, 965))
Outlier("General", 0.05);
D;alc("UIC2367", N(2010-14080, 920))
Outlier("General", 0.05);
gate("BGé‘tZZO", N(2010-13595, 930))
Outlier("General", 0.05);

B’oundary("End of Buttermilk/Start of Clovis");

Phase("Clovis/Folsom")
{Da|c("UIC2046", N(2010-14350, 910))
Outlier("General", 0.05);
D;ate("BG4019", N(2010-13620, 880))
Outlier("General", 0.05);
]}:);ale("UIC2354", N(2010-14070, 910))
Outlier("General", 0.05);
I});mc("BGAZ]Q", N(2010-13010, 905))
Outlier("General", 0.05);
gate("UICZOSQQ", N(2010-13780, 885))
Outlier("General", 0.05);
]}:);ale("UICZOSQ", N(2010-13090, 830))
Outlier("General", 0.05);
Smc("UIczmso", N(2010-12925, 845))
Outlier("General", 0.05);
gate("UICZMS", N(2010-12240, 800))
Outlier("General", 0.05);
]}:);ale("BG42 18", N(2010-13020, 870))
Outlier("General", 0.05);
I});mc("BGAZOQ", N(2010-12560, 830))
Outlier("General", 0.05);
D;ate("UIC2366A", N(2010-12100, 860))
Outlier("General", 0.05);
]}:);ale("UICZSG(S", N(2010-12000, 770))
Outlier("General", 0.05);
I});alc("BG4068", N(2010-12940, 855))
Outlier("General", 0.05);
gate("BG4208", N(2010-12170, 820))
Outlier("General", 0.05);

i
Boundary("End of Folsom/Start of late Paleoindian");

Phase("late Paleoindian")
{Da|c("UIC2048". N(2010-12690, 955))
Outlier("General", 0.05);
gate("BG4075“, N(2010-11060, 735))
Outlier("General", 0.05);
]}:);ale("UICZSGS", N(2010-11870, 760))
Outlier("General", 0.05);
I});mc("BGAZOﬁ", N(2010-10785, 715))
Outlier("General", 0.05);
D;ate("BG4207", N(2010-10530, 750))
Outlier("General", 0.05);
]}:);ale("BG434l", N(2010-10830, 695))
Outlier("General", 0.05);
I});a|c("B04074", N(2010-10375, 740))
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<Outlicr(“Gcnctal", 0.05);
gale("UICZOS 1", N(2010-10480, 675))
{Oullier(“General". 0.05);
I}J;alc(“UI(12364", N(2010-9930, 640))
]Oulller("Genera]", 0.05);
Sale("BG4340", N(2010-10360, 705))
Outlier("General", 0.05);
]’;ale("BG4067". N(2010-10100, 695))
Outlier("General", 0.05);
I}J;mc(“BGA}}‘)", N(2010-10095, 655))
]Oulller("Genera]", 0.05);
Sale("UICZUSZ", N(2010-9250, 600))
<Outlicr(“Gcncta]", 0.05);
]’;ale("UICZS(:S", N(2010-9405, 610))
Outlier("General", 0.05);
};;
Boundary("End of Ealcondimn/Sta|1 of Early Archaic");
Phase("Early Archaic")
{Dale("UICZU(Jl", N(2010-9215, 620))
Outlier("General", 0.05);
]’;ale("BG4338". N(2010-8655, 550))
{Oullier(“General". 0.05);
galc(“UICZOéﬂQ", N(2010-8490, 560))
]Oulller("Genera]", 0.05);
Sale("UICZUéO", N(2010-8070, 520))
Outlier("General", 0.05);
]’;ale("UICZS(:Z", N(2010-8160, 540))
Outlier("General", 0.05);
I}J;mc(“BGA()éﬁ", N(2010-8315, 540))
]Oulller("Genera]", 0.05);
Sale("UICZS(JO", N(2010-7160, 470))
Outlier("General", 0.05);
gale("UICZSGOs". N(2010-7030, 470))
Outlier("General", 0.05);

V-
houndary(”End of Early Archaic");
IS

1

2.2.7. Dent, Colorado (U.S.A.)

Dent (5WL269; at approximately 40.319080, -104.829562) is a Clovis, mammoth-butchering
site with associated lithic tool technology?.57:58.83-88 Although multiple dates have been obtained
for the site, two HYP dates (OxA-X-2736-11 and OxA-X-2736-12) produced from mammoth
bone samples are considered most reliable®s. The incorporation of these into a single Phase
model dates the Clovis component to 13,545-12,415 cal BP (Date function; Fig. S17).
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OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013) l
End —
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Fig. S17. Bayesian age model for Dent (above), and Date function (below). Brackets beneath each
age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects the outlier
analysis.

Sequence("Dent")
Outlier_Model("General",T(5),U(0,4),"t");
Boundary("Start");

Phase("Mammoth bones (HYP only)")
%{7Dale("0xA-X-273(;-ll", 11055, 50)
\Outlier("General", 0.05);
f{iDa!c("OxA—X—ZBG—I 2", 11155, 50)
‘Outlier("Geueral", 0.05);
Sate("Date");

Boundary("End");
1

2.2.8. Domebo, Oklahoma (U.S.A.)

Domebo (34CD50; at approximately 34.957529, -98.271482) is a Clovis, mammoth-butchering
site with associated lithic tool technologys7.89.90. Although multiple dates have been obtained for
the site, an XAD date (UCIAMS-11341; 12,910-12,710 cal BP) produced from mammoth bone
is considered the most reliables and is here used.

2.2.9. El Fin del Mundo, Sonora (Mexico)

El Fin del Mundo (at approximately 29.733406, -111.760384) is a multi-cluster, stratified (units
2-4) site containing Clovis lithic technology and evidence for gomphothere butchering®!. Within
Locality 1, the Clovis component is found in stratum 3, member 3B. Although multiple dates
have been obtained, “poor chronostratigraphic integrity best characterises the sequence
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exposed™™!. Regardless, Sanchez et al.%! assign the age of the Clovis component to AA-100181B
(11,550+60 BP), a date obtained from a charcoal fleck among the same level as lithic flakes
(gomphothere bone was not directly dated due to poor collagen preservation). Using these data,
the model created places the start of the Clovis component at 14,135-13,470 cal BP (Fig. S18).
Further chronometric work is required to better define the chronology at this site, however.

OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)
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Fig. S18. Bayesian age model for El Fin del Mundo (above), and start Boundary (below).
Brackets beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’
reflects the outlier analysis.
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Plot()

Outlier_ Model("General",T(5),U(0,4),"t");
Sequence("Locality 1, El Fin del Mundo")

{
Boundary("Start of Stratum 3A");
Phase("3A")

R_Date("AA-90707", 12180, 40)
Outler(*General", 0.05);

’

l’}"oundary("Stan of Stratum 3B");

Phase("3B")

%7Datc("AA—95550". 9755, 92)
:Oulller("General", 0.05);

R Date("AA-83272B", 11040, 580)
Outler(*"General", 0.05);
l'z;pale("AA-95550(duphcale)". 9804, 93)
Outlier("General", 0.05);
R;?Datc("AA—l 00182B", 11880, 200)
jOulller("General", 0.05);
I&LDale("AA-lOOlSlB", 10650, 250)
Outler(*"General", 0.05);
l’{iDale("AA-lOOlSlA", 11550, 60)
Outlier("General", 0.05);

£

Boundary("End of 3/Start of 4");

Sequence("Stratum 4")

Phase("D.")

R_Date("AA-14896A", 6185, 115)
Outlier("General", 0.05);
l}LDale(”AA-SOWSA”, 6921, 58)
Outlier("General", 0.05);
l}LDale{”AA-80076A". 7570, 93)
;Oullier("General”, 0.05);

%’;]\asc(“DAEA")
‘I’{iDale("AA-80084A". 9715, 64)
Outlier("General”, 0.05);
RLDﬂtc(”AA—XO(ﬂlB“. 9560, 120)
Outlier("General", 0.05);
Ifﬁl)ate{"AA-SO%SB", 9290, 290)
butlicr("Gcncra]", 0.05);
r’{Date("A-msso", 9030, 75)
Outlier("General”, 0.05);
RLDMC(”A—MR}S". 9465, 100)
Outlier("General", 0.05);
{{LI)ate{"A-l4837", 8375, 110)
butlicr("Gcncra]", 0.05);
r’{Date("AA-xssse", 8470, 50)
Outlier("General", 0.05);
RLDMC(”AA—X 1350", 8030, 50)
Outlier("General", 0.05);
{{LI)ate{"AA-88885", 8770, 60)
butlicr("Gcncra]", 0.05);
}lj}oundary(”l-.nd of Stratum 4");

1

2.2.10. Gault, Texas (U.S.A.)

Gault (41BL323; at 30.892283, -97.709742) is a multi-cluster, stratified (units 1-10) site
containing pre-Clovis (“Gault Assemblage”), Clovis, Late Paleoindian, and Archaic material92-97.
The pre-Clovis level is represented by small-projectile-point technology and a blade-and-core
tradition. OSL was used to date the deposits?.97. Using these data, the model created places the
start of the pre-Clovis (Gault Assemblage) component at 26,435-17,385 cal BP, and the start of
Clovis at 16,895-12,705 cal BP (Fig. S19). The lack of precision in the model is largely due to
the OSL measurements (with large error margins) and the few constraints from preceding dates.
When we compare this model to that from the Debra L. Friedkin site (see Fig. S16), essentially
the same archaeological location, we can see that the Clovis start boundary overlaps, but it is
much more precise. Therefore, it is likely that more dates from phases constraining the start of
the Clovis phase would result in a reduction in the span of the start boundary at this site.
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OxCal v4.3.2 Bronk Ramsey (2017); r:5 el M b,
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Fig. S19. Bayesian age model for Gault (above), and start boundaries for both pre-Clovis and Clovis
components (adjacent). Brackets beneath each age estimate show 95.4% confidence interval.
‘O:prior/posterior probability’ reflects the outlier analysis.

Plot()

Outlier_Model("General",T(5),U(0,4),"t");
Sequence("Area 15, Gault")

t
Boundary("Start of Gault Assemblage");
Phase("Gault Assemblage")

<Age("l 1-06", N(21700, 1400))
Outlier("General", 0.05);
A;ge("ll-ls”, N(16900, 1100))
‘Outlier("Geneml", 0.05);
/"\;gc("ll—ZO”, N(16700, 1100))
‘Oullier("General"‘ 0.05);
A‘ge(”l 1-05b", N(18700, 1200))
Outlier("General", 0.05);
‘]}Z);ale("Date function pre");

i3
Boundary("End of Gault Assemblage/Start of Clovis");
Phase("Clovis")

{Age(" 11-03", N(11900, 800))
Outlier("General", 0.05);
A:gc(" 11-07", N(12900, 600))
Outlier("General", 0.05);
Age("11-15", N(13600, 600))
Outlier("General", 0.05);
A;ge(" 11-09", N(13200, 600))
Outlier("General", 0.05);
D:alc(“Dalc function Clovis");

B’oundary("End of Clovis/Start of Paleoindian");
Phase("Paleoindian")

<Age("l 1-17", N(11600, 500))
Outlier("General", 0.05);
A;ge(" 11-13", N(10200, 500))
Outlier("General", 0.05);
/’t\;gc(" 11-08", N(9900, 400))
‘Oullier("General"‘ 0.05);
A;ge("()’?-()ﬁ", N(9700, 400))
Outlier("General", 0.05);
A;ge("09-05"‘ N(9300, 400))
Outlier("General", 0.05);
/’t\;gc(" 11-02", N(10100, 400))
‘Oullier("General"‘ 0.05);
A;ge("()‘)-(m", N(8800, 400))

Outlier("General", 0.05);
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b5
Age("11-16", N(9100, 400))
!

bulller("General", 0.05);
v,
s

v
}s

Boundary("end of Paleoindian/Start of Archaic");
Phase("Archaic")

{

‘Age("09-03", N(6600, 300))
Outlier("General", 0.05);
A;gc("ﬂ‘)—OZ", N(6100, 300))
jOulller("General", 0.05);
Xge("l)‘)—()lb”, N(5900, 300))
Outlier("General", 0.05);
j\;ge("[]()-ol " N(5900, 300))
Outlier("General", 0.05);
/’\;gc("l 1-01", N(5700, 300))

bulller("General", 0.05);
v,

5
v

3
Boundary("End of Archaic");
15

1

2.2.11. Jake Bluff, Oklahoma (U.S.A.)

Jake Bluff (34HP60; at approximately 36.596874, -99.514348) is a Clovis, bison-butchering site
with associated lithic tool technology®8-100, The incorporation of five bone dates into a single
Phase, dates the archaeological event to 12,775-12,645 cal BP (Date function; Fig. S20).

OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)
("End -— h
Date =
UCIAMS-59874 [0:3/5] —_—=
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Fig. S20. Bayesian age model for Jake Bluff (above), and Date function (below). Brackets beneath
each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects the outlier
analysis.

Sequence("Jake Bluff")

Outlier_Model("General", T(5),U(0,4),"");
Boundary("Start");
Phase("Bisons")

{
R_Date("CAMS-79940", 10750, 40)
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{Ouﬂicr("Gcncml", 0.05);
R;iDale("CAMS-QOQGS", 10840, 45)
\Oullier("General", 0.05);
f{LDu!c("CAMS—QO‘%‘)'Z 10700, 45)
IOulller("Gem:ral". 0.05);
]&LDale(“UCIAMS-élGST', 10810, 25)
Outlier("General", 0.05);
RiDale("UCIAMS-S9874", 10885, 35)
\Oullier("General", 0.05);
]‘l);atc("Datc”);

B’oundary(”End”);
b

2.2.12. Lange/Ferguson, South Dakota (U.S.A.)

Lange/Ferguson (39SH33; at approximately 43.334567, -102.104490) is a Clovis, mammoth-
butchering site with associated lithic and osseous tool technologys.101-105. Although
geochronological data has been obtained from the site’s stratified deposits!0, two XAD dates
(UCIAMS-11344 and UCIAMS-11345) were measured directly from mammoth bone samples3.
The incorporation of these into a single Phase model dates the Clovis component to
14,285-11,105 cal BP (Date function; Fig. S21).

OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)

End [———
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Fig. S21. Bayesian age model for Lange/Ferguson (above), and Date function (below). Brackets
beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects
the outlier analysis.

Plot()

Outlier_ Model("General",T(5),U(0,4),"t");
Sequence("Lange/Ferguson")

Boundary("Start");
Phase("Clovis")

¢

R_Date("UCIAMS-11344", 10710, 130)
Outlier("General", 0.05);

1.

I

R_Date("UCIAMS-11345", 11110, 40)
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{Outlicr(“Gcncml", 0.05);
‘]}Z);me("Date"]:
lé:oundary("End");
v

2.2.13. Lehner, Arizona (U.S.A.)

Lehner (Arizona EE:12:1; at 31.421691, -110.114805) is a Clovis, mammoth-butchering site
with associated lithic tool technology and hearth features!03.107, There are no direct bone dates,
just charcoal-obtained measurements from hearth features. The incorporation of fourteen hearth-
extracted, charcoal measurements into a single Phase model, dates the Clovis component at
Lehner to 13,579-9,390 (Date function; Fig. S22). The span of this distribution is likely affected
by five conventional radiocarbon dates—ranged from 7,205+450 (A-34) to 12,000+450 (A-40b)
—which were rejected by archaeologists due to their large spread and perceived
contamination!03.107,

OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)
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Fig. S22. Bayesian age model for Lehner (above), and Date function (below). Brackets beneath
each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects the outlier
analysis.
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Plot()

Outlier_ Model("General",T(5),U(0,4),"t");
Sequence(*“Lehner”)

{
Boundary("Start");
Phase("Clovis")

R_Date("A-40b", 12000, 450)
Outlier("General", 0.05);
l}{iDale("K-554“, 11180, 140)
Outlier("General", 0.05);
RlDatc("M—Rl 1", 11290, 500)
]Oulller("Genera]", 0.05);
llilDale("A-40a", 10900, 450)
Outlier("General", 0.05);
l}{iDale("SMU-l(ﬂ%". 10770, 140)
Outlier("General", 0.05);
RlDatc("A—B78", 10940, 100)
]Oulller("Genera]", 0.05);
EﬁDale("SMU-lSl", 11080, 200)
Outlier("General", 0.05);
l}{iDale("SMU-l94". 10950, 110)
Outlier("General", 0.05);
I}{iDatc("SMU—léél”, 10860, 280)
]Oulller("Genera]", 0.05);
EﬁDale("SMU-ZQO", 10950, 90)
Outlier("General", 0.05);
l}{iDale("SMU-WG". 11080, 230)
Outlier("General", 0.05);
RlDatc("SMU—347", 10620, 300)
]Oulller("Genera]", 0.05);
EﬁDale("SMU-ZQT‘, 10700, 150)
Outlier("General", 0.05);
l}{iDale("SMU-Slﬂ)". 10710, 90)
Outlier("General", 0.05);
RlDatc("SMU—Zéél”, 11170, 200)
]Oulller("Genera]", 0.05);
EﬁDate("SMU-BOS", 11470, 110)
Outlier("General", 0.05);
l’\{iDale("AJO", 8330, 450)
Outlier("General", 0.05);
I¥7D;|tc("A—34”. 7205, 450)
]Oulller("Genera]", 0.05);
lgiDale("A-SZ", 7022, 450)
Outlier("General", 0.05);
‘]’\Z);ale("Date function");
golmdary("End");
i

2.2.14. Murray Springs. Arizona, (U.S.A.)

Murray Springs (Arizona EE:8:25; at approximately 32.236196, -110.330801) is a Clovis,
mammoth- and bison-butchering site with associated lithic and osseous tool technology!03.108,109,
Although there are no bone dates, eight charcoal samples from the Graveyard Member (F1) have
been dated and are deemed to represent the Clovis occupation at the site!98, The incorporation of
these into a single Phase model dates the Clovis component to 13,015-12,615 (Date function;

Fig. $23).
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OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)
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Fig. S23. Bayesian age model for Murray Springs (above), and Date function (below). Brackets
beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects
the outlier analysis.

Plot()

Outlier_Model("General", T(5),U(0,4),"t");
Sequence("Murray Springs")

{

Boundary("Start");
Phase("Graveyard Member F1")
:

‘RiDale("SMU-IS", 11190, 180)
Outlier("General", 0.05);
RlDatc("A—XOS". 11150, 450)
Outlier("General", 0.05);
R_Date("Tx-1413", 11080, 180)
Outlier("General", 0.05);
RLDa[e("Tx-MéZ”, 10930, 170)
Outlier("General", 0.05);
RlDatc("SMU—ZTZ 10890, 180)
Outlier("General", 0.05);
R_Date("SMU-41", 10840, 70)
Outlier("General", 0.05);
RLDa[e("SMU-42", 10840, 140)
Outlier("General", 0.05);
RlDatc("Tx—MS‘)”, 10710, 160)
Outlier("General", 0.05);
\D’ate(“Date function");
Enundmy("End");

});.
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2.2.15. Shawnee-Minisink, Pennsylvania, U.S.A.

Shawnee-Minisink (36MR43; at approximately 40.995474, -75.13735) is a stratified site (zones
1-4) containing Clovis, Archaic, and Woodland material5.110-116, Zone 4 (per ref 110), the Clovis
level, includes lithic tool technology and hearth features. Apart from this layer, only the Middle
Woodland has been dated!10. Thus, all dates obtained (from hearth charcoal samples) for the
Clovis component have been entered into a single Phase model. This dates the Clovis
component to 12,910-12,650 cal BP (Date function; Fig. S24).

OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)
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Fig. S24. Bayesian age model for Shawnee-Minisink (above), and Date function (below). Brackets

beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects
the outlier analysis.

Plot()
i

butlieLModel("GeneraI”.T(S),U(OA).”!“);
Sequence("Shawnee-Minisink")

Boundary("Start of Paleoindian");
Phase("Paleoindian")

<RJ):\(&=,("O)(A—1737I ", 10970, 50)
jOulllcr("Gcncral", 0.05);
f{LDﬂle("UCIAMS-24866", 11020, 30)
‘Outlier(“Geneml", 0.05);
l’?iDalc("UCIAMS-248()5", 10915, 25)
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fOutlicr("Gcncml", 0.05);
EﬁDale("Bem-ZOSSﬁS”, 10820, 50)
<Oullier(“General". 0.05);
I}{iDatc("ch—IZﬂEZ”, 10900, 40)
jOulller("General", 0.05);

R Date("Beta-101935", 10940, 90)
Outler(*General", 0.05);
l’{iDale("W-SS()l", 11050, 1000)
Outlier("General", 0.05);
IélDatc("W—}SRS“. 9310, 1000)
jOulller("General", 0.05);

R _Date("W-3134", 10750, 600)
Outler(*"General", 0.05);
l’{iDale("W-Zg(M", 10590, 300)
<Oullier(“General". 0.05);
D;a&c(“Datc function”);
}B;oundary("End of Paleoindian");

1

2.2.16. Sheriden Cave, Ohio (U.S.A.)

Sheriden Cave (33WY252; at approximately 40.945194, -83.346083) is a stratified (units 1-6b)
site containing Clovis lithic and osseous tool technology!!7-123, The Clovis assemblage was
found at the upper portion of stratum 5a. Dates obtained provide stratigraphic control or date

cultural features/artefacts directly, e.g., bone point (UCIAMS-38249). Using these data, the
model created places the start of the Clovis component at 14,850-13,395 cal BP (Fig. S25).
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OxCal v4.3.2 Bronk Ramsey (2017); :5 IntCal13 atmospheric curve (Reimer et al 2013)

End of 6
CAMS-24126 [O:2/5]
CAMS-24127 [0:2/5]
AA-21705 [0:3/5]
AA-21706 [0:3/5]

Unit 6

End of 5¢/Start of 6
Betd-139686 [0:6/5]
Beta-117604 [0:1/5]
Betd-117605 [0:1/5]
Beta-117603 [0:1/5]
Beta-117606 [0:1/5]
AA-21710 [0:1/5]
Beta-117602 [0:1/5]
CAMS-26783 [0:1/5]
Beta-117601 [0:1/5]
Beta-117607 [0:2/5]

Unit 5¢

End aof 5b/Start of 5¢
AA-Z1712 [0:100/5]
CAMS-10349 [0:1/5]
CAMS-33970 [0:2/5]
PITT-0982 [0:51/5] —
AA-21711 [0:100/5] ——

Unit 5b

End of 5a upper/Start of 5b

|

L lﬁ i i I-F > F } ¢ b [.k ,.r i [T nrg ,F
'T I} }
The

Date of Clovis —f
UCIAMS-38249 [0:74/5] —_—t
Beta-127910 [0:21/5] =&
Beta-127909 [0:33/5] —— A
CAMS-12845[0:3/5] —B—
CAMS-33968 [0:3/5] &
CAMS-12839 [0:3/5] -
CAMS-12837 [0:4/5] £
Bone collagen-A. simus &
Beta-139687 [0:5/5] —a
Unit 5a upper
| . -

End of 5a lower/Start of 5a ugper ——=
AA{127907 [O:5/5]
AA1127908a [0:2/5]
Beta-127908b [0:16/5]
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Fig. S25. Bayesian age model for Sheriden Cave (above), and start Boundary (below). Brackets
beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects
the outlier analysis.
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Plot()

Outlier_ Model("General",T(5),U(0,4),"t");
Outlier_Model("SSimple",N(0,2),0,"s");

Sequence("Sheriden Cave")

Boundary("Start of 5a lower");
Phase("Unit 5a lower")

<Combine("Dentin collagen-C. scotti")
R_Date("Beta-127908b", 12840, 100)
Outlier("SSimple", 0.05);
}R’il)ate(”AA-l279083“, 12590, 450)
Outlier("SSimple", 0.05);

R Date("AA-127907", 12520, 170)
Outlier("SSimple", 0.05);
O;ullicr("Gcncra]", 0.05);

s

B’oundary("End of 5a lower/Start of 5a upper");

Phase("Unit 5a upper")
{R?Dalc("Bc&a—139687", 11860, 40)
Outlier("General", 0.05);
Combine("Bone collagen-A. simus")
R_Date("CAMS-12837", 11480, 60)
Outlier("SSimple", 0.05);
I{I)ate(”CAMS-l2839", 11570, 70)
Outlier("SSimple", 0.05);
RLDale(”CAMS-B}QéS", 11570, 50)
Outlier("SSimple", 0.05);
RLDatc(”CAMS—lZXAtS", 11610, 90)
Outlier("SSimple", 0.05);
éutlier("Genetal", 0.05);
RLDalc("Bma—127909", 10840, 80)
Outlier("General", 0.05);
E{:Date("Be&a-l 27910", 10960, 60)
Outlier("General", 0.05);
l&iDale("UCIAMS-38249", 10915, 30)
Outlier("General", 0.05);
D:alc("Datc of Clovis");

B’oundary("End of 5a upper/Start of 5b");

Phase("Unit 5b")
R_Date("AA-21711", 13210, 80)
Outlier("General", 0.05);
l}l;iDate("PITT-O%Z", 11710, 220)
Outlier("General", 0.05);
RlDale("CAMS-33970", 11130, 60)
Outlier("General", 0.05);
l{Dmc("CAMS—lOM‘)", 11060, 60)
Outlier("General", 0.05);
l}l;iDate("AA-ZlHZ“, 10470, 70)
Outlier("General", 0.05);

B’oundary("End of 5b/Start of 5¢");
Phase("Unit 5¢")

R_Date("Beta-117607", 10970, 70)
Outlier("General", 0.05);
RLDate("Beta-l 17601", 10940, 70)
Outlier("General", 0.05);
RlDale("CAMS-26783", 10850, 60)
Outlier("General", 0.05);
l}{Datc("Bcta—l 17602", 10850, 70)
Outlier("General", 0.05);
l}l;iDate("AA-ZlHO", 10680, 80)
Outlier("General", 0.05);
RlDale("Bem-l 17606", 10620, 70)
Outlier("General", 0.05);
RlDatc("Bc(a—l 17603", 10600, 60)
Outlier("General", 0.05);
l}{Date("Beta-l 17605", 10570, 70)
Outlier("General", 0.05);
RlDale("Bem-l 17604", 10550, 70)
Outlier("General", 0.05);
l’{Datc("Bcta—l}%%", 10440, 40)
Outlier("General", 0.05);

V-
i

Boundary("End of Sc/Start of 6");
Phase("Unit 6")

R_Date("AA-21706", 10020, 115)
Outlier("General", 0.05);

Iy

R_Date("AA-21705", 9775, 70)
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fOutlicr("Gcncml", 0.05);
l’{iDale("CAMS-24127", 9190, 60)
Outlier("General", 0.05);
I}lDatc("CAMS—ZM 26", 9170, 60)

bulller("General", 0.05);
v,
s

Ve
I
Boundary("End of 6");
15
b

2.3. Clovis-coeval

2.3.1. Arlington Springs, California (U.S.A.)

Arlington Springs (CA-SRI-173; at approximately 34.005591, -120.177117) is a Clovis-coeval
site containing two human femora!24.125, Two XAD dates were obtained on one of the femurs
(CAMS-16814 and CAMS-16810). The oldest, CAMS-16810 (10,960+80 BP), was considered
to be a more accurate date for the skeleton due to differences in collagen preservation within the
bones124, Calibrated, the human femur dates to 13,015-12,705 cal BP.

2.3.2. Meay Channel I, Calvert Island (Canada)

Meay Channel I (EjTa-4; at approximately 51.659051, -128.098817) is a site containing several
human footprints impressed into a paleosol (Stratum X)!126. All dates obtained provide
stratigraphic control. Using these data, the model created place the start of strata X/XI to
13,825-13,200 cal BP (Fig. S26). Date UCIAMS-186383 (72015 BP), from a much younger
stratum (II), was excluded as it skewed the model unnecessarily.
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OxCal v4.3.2 Bronk Ramsey (2017); :5 IntCal13 atmospheric curve (Reimer et al 2013)

End of VI
E_EIAMS—163 43 [0:99/5]
Stratum VI

End of VIlI/Start of VI
ICIAMS-163742 [O:2/5]
UCIAMS-179712 [0:0/5]
UCIAMS-179714 [0:0/5]
UCIAMS-169400 [0:37/5]
Stratum VII
End of VIII/Staft of VIl
[ ICTAMS-169399 [0:7100/5] —
Stratum VIII

End of IX/Start|of VIl ——
ICIAMS-169407 [O.:2/5] —a—
UCIAMS-179713 [0:3/5] ——
UCIAMS-169403 [O:5/5] —
UCIAMS-184916 [0:2/5] A
(Stratum IX
End of X/XI/Start of IX e
Date function =
UCIAMS-163740 [O:75/5}——=-2—
UCIAMS-163741 [0:3/5] +—2—
UCIAMS-142561 [0:2/5] | —a—
U
U

CIAMS-169402 [O:1/5] | —&—
CIAMS-149779 [0:2/5] | —&—
UCIAMS-163739 [0:2/5] | —&—

Stratum X/XI
Start of Stratum X/XI ——
EjTa-4
~18000 16000 14000 12000 10000 8000 6000 4000
Modelled date (BP)
OxCal v4.3.2 Bronk Ramsey (2017); r:5
Start of Stratum X/XI
95.4% probability
13825 (95.4%) 13200BP

2 |
B 0.006 F
= E
g
> 0.004 —
§ 0.002 -
o E
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Modelled date (BP)

Fig. S26. Bayesian age model for Meay Channel I (above), and start Boundary (below). Brackets
beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects
the outlier analysis.

Plot()

Outlier Model("General",T(5),U(0,4),"t");
Sequence("Meay Channel I")

i
Boundary("Start of Stratum X/XI");
Phase("Stratum X/XI")

{RiDale("UCIAMS-163739". 11440, 25)
‘Outlier(“Genetal", 0.05);
l’}iDalc("UCIAMS—149779", 11435, 30)
‘Oullier("(jeneral". 0.05);
If‘il)ate("UCIAMS-I69402", 11365, 25)
:Oullicr("Gcncra]", 0.05);
f{LDale("UCIAMS-MZSél". 11295, 30)
‘Outlier(“Genetal", 0.05);
l’}iDalc("UCIAMS—16374l", 11260, 25)
‘Oullier("(jeneral". 0.05);
I}fvil)ate("UCIAMS-l63740", 10720, 60)
:Oullicr("Gcncra]", 0.05);

‘]Sale("Date function");

)
Boundary("End of X/XI/Start of IX");
Phase("Stratum [X")

(

i
R_Date("UCIAMS-184916", 10625, 20)
Outlier("General", 0.05);
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l}?;?Datc("UC[AMS—I 69403", 9820, 80)
jOulller("General", 0.05);
I&LDale("UC[AMS-179713", 8410, 20)
Outler(*General", 0.05);
l’{iDale("UCIAMS-l(:Q4OI ", 4935, 25)
<Oullier(“General". 0.05);

};;
Boundary("End of IX/Start of VIII");
Phase("Stratum VIII")
{RiDale("UC[AMS-169399", 10980, 25)
Outler(*General", 0.05);

’

l’}”oundary("End of VIII/Start of VII");
Phase("Stratum VII")
<R7Datc("UC[AMS—I69400", 2855, 15)
jOulller("General", 0.05);
I&LDale("UC[AMS-179714", 2650, 15)
Outler(*"General", 0.05);
l’{iDale("UCIAMS-179712", 2645, 15)
Outlier("General", 0.05);
l}lei\tc("UC[AMS—I 63742", 2605, 20)

bulller("General", 0.05);
v,
s

v
3
Boundary("End of VII/Start of VI");
Phase("Stratum VI")

¢

i
R_Date("UCIAMS-163743", 2715, 20)
t

Outlier("General", 0.05);

N
Boundary("End of VI");
I8

1

2.3.3. Lubbock Lake, Texas (U.S.A.)

Lubbock Lake (41LU1; at 33.622424, -101.889496) is a multi-cluster, stratified (strata 1-5) site
containing Clovis-coeval, Folsom, Archaic, and Protohistoric material!27-131, There is evidence
for human predation of mammoth in the Clovis-coeval component (stratum 1)132.133 and bison
within the Folsom stratum (2). Using data from strata 1-3 (providing stratigraphic control and
dating the bison directly), only, the model created places the start of the Clovis-coeval
occupation at 13,790-12,765 cal BP (Fig. S27). Strata 4-5 were excluded as models struggled to
reach good convergence due to large temporal gaps and inconsistencies in the upper levels. Two
carbonate dates (I-246 and SMU-295) and bison bone estimates (SMU-317 and SMU-367)
within Stratum 1, deemed anomalous and unreliable by the archaeologists, were given an outlier

probability of 1.
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OxCal v4.3.2 Bronk Ramsey (2017); r:50 IntCal13 atmospheric curve (Reimer et al 2013)

End of 3/ =
SMU-537|[O:6/5] —=a]
SI-4172 [0:3/5] —A—
79/-3 197 [0:92/5] 2w

3

End 3e/Start of 3/ —

SMU-545 [0:8/5] —a

End 2A upper/Start 3e
SMU-544|[O:2/5]
S1-4178 [D:2/5]
SMU-648|[0:2/5]
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SMU-262\[0:2/5]
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End 2A middle/Start 2B upper
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2B middle

End 2A base/Start 2B middle
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SMU-728 [0:1/5]

End 2A upper/Start 2B base

S1-3203 [O:1/5]

End 2ALB2/Start 2A upper
SMU-247|[0:10075]
SMU-251|[0:3/5]

S1-3200 [D:1/5]
SMU-547\[0:2/5]

2ALB2

End 2ALB1/Start 2ALB2
L-283g [O:8/5]
SMU-285|[0:1/5]
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Fig. S27. Bayesian age model for Lubbock Lake (above), and start Boundary (below). Brackets
beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects
the outlier analysis.
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Plot()

Outlier Model("General",T(5),U(0,4),"t");
Outlier_Model("SSimple".N(0,2),0,"s");
Sequence("Lubbock Lake")

Boundary("Start of Stratum 1");
Phase("Stratum 1")

R_Date("[-246", 12650, 290)
Outlier("General", 0.05);
RlDale("SMU-Z95", 12150, 90)
Outlier("General", 0.05);
l¥7D1|tc("SMU—548", 11100, 100)
Outlier("General", 0.05);
l}l;iDate("SMU-Zé,?“, 11100, 100)
Outlier("General", 0.05);
RlCombme("bison bone sample")
R_Date("SMU-317", 8860, 90)
Outlier("SSimple", 0.05);
l}iDale(”SMU-SéT‘, 7040, 600)
butlier("SSimple", 0.05);
)O;utlicr("GCncIa]", 0.05);

B’oundary("End of 1/Start of 2ALB1");
Phase("2ALB1")

R_Date("SMU-292", 10880, 90)
Outlier("General", 0.05);
RLDate("SI-}ZOZ", 10780, 80)
Outlier("General", 0.05);
RlDale("SMU-ZSS", 10530, 90)
Outlier("General", 0.05);
l¥7D1|tc("L—283g", 9700, 450)
Outlier("General", 0.05);

;(;oundary("l-_nd 2ALBI/Start 2ALB2");
Phase("2ALB2")

R_Date("SMU-547", 10540, 100)
Outlier("General", 0.05);
l{Dmc("SI—}ZOO", 10360, 80)
Outlier("General", 0.05);
l}l;iDate("SMU-ZSI", 10060, 170)
Outlier("General", 0.05);
RlDale("SMU-ZAW", 7840, 170)

Outlier("General", 0.05);

ﬁoundaw("End 2ALB2/Start 2A upper");
R_Date("SI-3203", 10015, 75)

Outlier("General", 0.05);
v

Iy
Boundary("End 2A upper/Start 2B base");
R_Date("SMU-728", 9990, 100)

{

Outlier("General", 0.05);

1.

I

R_Date("SMU-275", 9960, 80)
Outlier("General", 0.05);

B’oundary("End 2A base/Start 2B middle");
Phase("2B middle")

R_Date("C-558", 9883, 350)
Outlier("General", 0.05);
RLDate("L-ZS}H", 7765, 200)
Outlier("General", 0.05);
RlDale("SMU-759", 9330, 70)

Outlier("General", 0.05);

ﬁoundaw("End 2A middle/Start 2B upper");
Phase("2B upper")

R_Date("SI-4177", 8655, 90)
Outlier("General", 0.05);
RlDale("SMU-SZT’, 7980, 180)
Outlier("General", 0.05);
RlDatc("SMU—R}O", 8210, 240)
Outlier("General", 0.05);
l}l;iDate("SI-NZ”, 7890, 100)
Outlier("General", 0.05);
RlDale("SMU-ZGZ", 7970, 70)
Outlier("General", 0.05);
l’(lec("SI—}ZOél“, 7255,75)
Outlier("General", 0.05);
RLDate("SMU-648“, 7100, 80)
Outlier("General", 0.05);
RlDale("SI-4178", 6705, 95)
Outlier("General", 0.05);
l¥7D1|tc("SMU—544", 6400, 80)
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{
Outlier("General", 0.05);
1.
iy

Iy
Boundary("End 2A upper/Start 3e");

R_Date("SMU-545", 5770, 80)
{
Outlier("General", 0.05);

B’oundary("End 3e/Start of 3/");
Phase("3/")

<R7[)ate("SI-3 197", 6115, 75)
Outlier("General", 0.05);
RLDa[e("SI-4172", 5475,75)
\Outlier("(ieneral", 0.05);
l’}iDa!c("SMU—S} 1", 4900, 60)

1
Outlier("General", 0.05);
b

;
Boundary("End of 3/");
1

V.
IS

2.3.4. Wally’s Beach, Alberta (Canada)

Wally’s Beach (DhPg-8; at approximately 49.381404, -114.077366) is a Clovis-coeval, horse-
and camel-butchering site with associated lithic tool technology88.134-137. Considering that XAD/
HYP have been obtained for one camel, seven horses, and one muskox (nearby and
unbutchered), a single Phase model was built. This dates the butchering events to

13,340-13,220 cal BP (Date function; Fig. S28).

OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013

(End

(" Date functjon —
Muskox, cat no. 3293.1 [O:17/5] —
UCIAMS-127354 [0:3/5] —
UCIAMS-127353 [0:3/5] —
UCIAMS-127352 [0:3/5] —
Horse A, cat no. 315 [0:3/5] —

UCIAMS-127350 [0:3/5] ——

UCIAMS-127349 [0:3/5]

UCIAMS-127348 [0:3/5]

Camel, cat. no. 3610.1 [O:3/5] ——

\extinct faun

[O)

Start

\Wally's Beach

Fig. S28. Bayesian age model for Wally’s Beach (above), and Date function (below). Brackets
beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects

Modelled date (BP)

OxCal v4.3.2 Bronk Ramsey (2017); r:5
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95.4% probability
13340 (95.4%) 13220BP
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5 0.02F
© E
= E
3 0.01F
© E
o) E
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the outlier analysis.
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Plot()

Outlier_ Model("General", T(5), U(0,4), "t");
Outlier_Model("SSimple",N(0,2),0,"s");
Sequence("Wally's Beach")

{
Boundary("Start");
Phase("extinct fauna")

<R7Combine("(iamel, cat. no. 3610.1")
R_Date("UCIAMS-116400", 11465, 40)
Outlier("SSimple", 0.05);
RLI)ate("UCIAMS-I27347". 11425, 30)
{Outlicr("SSimplc", 0.05);
I}LDale(”OxA-X-ZHG-S”, 11530, 50)
butliet("SSimple", 0.05);
O;utlicr("Gcncml", 0.05);

IS
//Horse 1, cat n0.3594 XAD
R_Date("UCIAMS-127348", 11470, 35)

Outlier("General", 0.05);
1.

//Horse 2, cat no. 2988.1 XAD
R_Date("UCIAMS-127349", 11410, 30)

{
Outlier("General", 0.05);
I

/ilorsc 3, cat no. 944 XAD
R_Date("UCIAMS-127350", 11460, 30)

<Oullier(“General". 0.05);
RlComhinc("Homc A, cat no. 315")
:l’liDale{”UC]AMS-IZBSI”, 11440, 30)
Outlier("SSimple”, 0.05);
RlDatc(”OxA—X—ZBﬁ—10", 11445, 55)
Outlier("SSimple", 0.05);
dullier("General". 0.05);

JMorse B, cat. no. 164 XAD
R_Date("UCIAMS-127352", 11475, 30)
p

1
Outlier("General", 0.05);

/Horse C, cat. no 683 XAD
R_Date("UCIAMS-127353", 11440, 30)
!

bulller("General", 0.05);
v,

I
//Horse D, cat. no 77.1 XAD
R_Date("UCIAMS-127354", 11430, 30)

Outlier("General", 0.05);
R_Combine("Muskox, cat no. 3293.1")
R_Date("UCIAMS-127373", 11320, 30)
{Outlicr("SSimplc", 0.05);
I’{.;Dale(”OxA-X-2736-9”, 11255, 50)
butliet("SSimple", 0.05);
O;utlicr("Gcncml", 0.05);

‘]gate("Daxe function");

Boundary("End");

i

2.4. Pre-Clovis

In First Americans research, pre-Clovis sites are often controversial and viewed with
skepticism!38. Scrutiny is generally placed on the reliability of the archaeological evidence,
rather than the chronometric data (given the relatively young age of this period, in radiocarbon
dating terms, dated materials are less prone to modern carbon contamination). This study,
however, considers all sites included in the analysis to provide unequivocal evidence of human
activity. If there is uncertainty regarding cultural association for any given site, however,
alternate views are noted. In the case of Meadowcroft Rockshelter, uncertainty regarding the
cultural aspect of stratum Ila is taken into account, and a conservative modelling approach is
taken (see section 2.4.9. for details).

2.4.1. Bluefish Caves. Yukon (Canada)

Bluefish Caves site (at 67.15, -140.75) is composed of three karstic cavities (Caves I, 11, and III)
with stratified deposits (Units A-D) and lithic technology (within Unit B)!39.140, In 2017, six
human-modified bones (but see refs 14,141) from Caves I and II were dated and published!40.
Results ranged from 10,490+55 BP (OxA-33776) to 19,650+130 BP (OxA-33778). Sample
J7.8.17 (OxA-33778) is the only bone with a known stratigraphic location, however. Considering
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this and its antiquity, OxA-33778 (24,035-23,310 cal BP) has been used to represent the earliest
human presence at Bluefish Caves.

2.4.2. Cactus Hill, Virginia (U.S.A.)

See in Clovis section.

2.4.3. Cooper’s Ferry, Idaho (U.S.A.)

Cooper’s Ferry (10IH73; at approximately 45.90538, -116.39751) is a multi-cluster, stratified
[lithostratigraphic units (LU) 1-9] site containing lithics and faunal remains8.12.142-145_ The oldest
evidence for human activity occurs at LU3, where a number of prehistoric pit features were
identified. In situ WST technology was found at the upper portion of LU3. All dates obtained
provide stratigraphic control. Bayesian age modelling performed in reference 145 places the start
of LU3 at 16,560-15,280 cal BP, whilst WST technology is best anchored by one date from upper
LU3, OxA-X-2792-45 (13,610-13,275 cal BP). All dates directly obtained from pit features from
the model were excluded as in reference 145 and not included in the sensitivity testing (section
5) due to their context.

2.4.4. Debra L. Friedkin, Texas (U.S.A.)

See Clovis section.

2.4.5. Gault, Texas (U.S.A))

See Clovis section.

2.4.6. Hebior and Schaefer, Wisconsin (U.S.A.)

The sites of Hebior (47KN265) and Schaefer (47KN252) (both at approximately 42.643,
-88.010) contain mammoth remains showing human modification and associated lithic
technology!46-152, The archaeological status of the sites has been rejected by Grayson and
Meltzer, due to perceived data insufficiencies and doubts regarding the association between the
mammoths and the lithic artefacts!32.133. Although multiple dates have been obtained!46.151.153,154,
XAD dates produced from mammoth bone samples are considered the most reliable. The
incorporation of these into a single Phase model for each site dates the components to
15,615-13,975 cal BP (Hebior; Date function; Fig. S29) and 15,020-13,710 cal BP (Schaefer;
Date function; Fig. S30).
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Fig. S29. Bayesian age model for Hebior (above), and Date function (below). Brackets beneath

each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects the outlier
analysis.

Sequence("Hebior")
Outlier_Model("General", T(5),U(0,4),"t");
Boundary("Start");
Phase("Hebior mammoth (XAD only)")
{RiDalL‘("CAMS 61137", 12590, 50)
‘Oullier("Geueral", 0.05);
lfi‘iDale("CAMS 28303", 12480, 60)
Outlier("General", 0.05);
R;iDale("CAMS 61136", 12520, 50)
\Outlier("General", 0.05);
Balc("Dutc");

]icundary(”End”);
3
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Fig. S30. Bayesian age model for Schaefer (above), and Date function (below). Brackets beneath

each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects the outlier
analysis.

Sequence("Schaefer")

Outlier_ Model("General", T(5),U(0,4),"t");
Boundary("Start");

Phase("Schaefer mammoth(XAD only)")
R_Date("CAMS 30171", 12310, 60)
Outlier("General", 0.05);
R;iDale("CAMS 61135", 12320, 50)
\Oullier("General", 0.05);
f'{iDa!c("CAMS 61143",12390, 40)
:Oullier("Geueral". 0.05);

Bate("Dale");

Boundary("End");
1

2.4.7. Lindsay, Montana (U.S.A.)

Lindsay site (24DW501; also known as Deer Creek; at approximately at 47.232458,
-105.128239) contains the remains of a single mammoth88.155.156, Cut marks on the bones suggest
evidence of disarticulation and meat stripping!57 (but see reference 132). Although multiple dates
have been obtained, four HYP and XAD dates produced from mammoth bone samples 88.158.159

are considered the most reliable. The incorporation of these into a single Phase model dates the
component to 14,625-13,945cal BP (Date function; Fig. S31).
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Fig. S31. Bayesian age model for Lindsay (above), and Date function (below). Brackets beneath
each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects the outlier
analysis.

Sequence("Lindsay")
Outlier_Model("General",T(5),U(0,4),"t");
Boundary("Start");

Phase("Lindsay mammoth (HYP & XAD only)")
R_Date("OxA-X-2736-15", 12395, 55)
Outlier("General", 0.05);

R;iDale("CAMS» 72348", 12330, 50)
\Oullier("General”, 0.05);

f{LDa(c(“UCIAMS—IZBOS". 12300, 35)
IOulller("Gem:ml”. 0.05);
l{(LDale("UCIAMS-127316", 12270, 35)
Outlier("General", 0.05);

D;m(e(”Dale");

lioundary(”End”);
i

2.4.8. Manis, Washington (U.S.A.)

Manis site (45CA218; at approximately 48.032304, -123.101320) contains the remains of a
single mastodon with an osseous (mastodon bone) projectile point embedded in its rib160-162 (but
see references 132 and 163). Although multiple dates have been obtained for the site, four XAD
dates produced from mastodon bone samples are considered most reliable!®0. The incorporation
of these into a single Phase model dates the component to 13,975-13,600 cal BP (Date
function; Fig. S32).
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Fig. S32. Bayesian age model for Manis (above), and Date function (below). Brackets beneath
each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects the outlier
analysis.

Sequence("Manis")
Outlier_Model("General", T(5),U(0,4),"t");
Boundary("Start");

Phase("Manis mastodon (XAD only)")
{Ril)me(“UCIAMS-I 1350",11975,35)
Outlier("General", 0.05);
RLDa[e("UCIAMS-12046", 11975,35)
Plltlier("General", 0.05);
f{iDalc("UCIAMS—l 1677",11890,35)
‘Oullier("(}eneml", 0.05);
If{i[)me(“UCIAMS-ZQI 13",11990,30)
Outlier("General", 0.05);
Ba(e(”Dale”);

Boundary("End");
b

2.4.9. Meadowcroft Rockshelter, Pennsylvania (U.S.A.)

Meadowcroft Rockshelter (36WH297; at 40.286445, -80.488813) is a multi-component,
stratified (strata [-XI) site containing pre-Clovis (“Miller complex”), Archaic, Woodland, and
historic material’>.164-168_ Miller technology is found within Stratum Ila and all dates obtained
provide stratigraphic control!65.168, The antiquity of the basal strata [I and Ila (deepest levels)]
has caused much controversy; some argue that old-carbon contamination has overestimated the
radiocarbon results!®® and others note that insufficient data has been published!7°. For this reason,
the start of Stratum Ila (F-46 Lower)—instead of Stratum Ila (deepest levels)—has been used to
estimate the start of the pre-Clovis component at the site, placing it at 24,335-18,620 cal BP (Fig.
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S33). The imprecision of this boundary is likely due to a small temporal gap between the deepest
levels of Stratum Ila and F-46 lower. Given the good agreement between chronometric data and
stratigraphic evidence at this level, this, in turn, probably reflects a real taphonomic event or an
artefact of sampling/dating bias.
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Fig. S33. Bayesian age model for Meadowcroft Rockshelter (above), and start Boundary (below).
Brackets beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’
reflects the outlier analysis.
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Plot()
{

Outlier_Model("General", T(5),U(0,4),"t");
Outlier Model("SSimple",N(0,2),0,"s");
"Mead Rockshelter")

{
Boundary("Start of Stratum I");
Phase("Stratum ")

R_Combine("single sample")
R_Date("OxA-364", 30900, 1100)
Outlier("SSimple", 0.05);
l}iDale(”OxA-}bB", 31400, 1200)
butlier("SSimple", 0.05);
)O;utlicr("GCncIa]", 0.05);

RlDale("SI-lﬁST', 30710, 1140)
Outlier("General", 0.05);

l}{iDatc("SI—ZIZI", 21380, 800)

Outlier("General", 0.05);

h

I
Boundary("End of Stratum I/Start of Stratum Ila (deepest levels)");
Phase("Stratum Ila (deepest level)")

R_Date("DIC-2187", 21070, 475)
Outlier("General", 0.05);

J/small diluted sample
R Date("SI-2060", 19600, 2400)

t
Outlier("General", 0.05);

J/small diluted sample
R Date("S1-2062", 19100, 810)

{
Outlier("General", 0.05);

h

I
Boundary("End of Stratum Ila (deepest levels)/Start of Stratum Ila (F-46 Lower)");
Phase("Stratum Ila (F-46 Lower)")

R_Date("SI-2354", 16175, 975)
Outlier("General", 0.05);
l’(lec("SI—]ﬁxﬁ", 15120, 165)
Outlier("General", 0.05);
l}l;iDate("SI-IS’/Z", 14975, 620)
Outlier("General", 0.05);
RlDale("SI-2488", 11320, 340)
Outlier("General", 0.05);
l{Dmc("SI—ZOéS", 13240, 1010)
Outlier("General", 0.05);
l}l;iDate("SI-2489", 12800, 870)
Outlier("General", 0.05);
RlDale("SI-2491", 11300, 700)
Outlier("General", 0.05);
l}{Datc("SI—Z()él ", 9075, 115)
Outlier("General", 0.05);
RLDate("SI-ZOM", 8010, 110)
Outlier("General", 0.05);
[;ale("Da(e function");

B’oundary("End Stratum Ila/Start of Stratum IIb");
Phase("Stratum IIb")

{R?Dalc("SI—ZOSG", 5300, 130)
Outlier("General", 0.05);
E{Ll)ate("Sl-ZOSS", 6670, 140)
Outlier("General", 0.05);
ﬁnate("Pm-292", 6630, 70)
Outlier("General", 0.05);
RLDalc("PiH—IZZ", 6315, 280)
Outlier("General", 0.05);
E{Ll)ate("Sl-BSX", 6290, 355)
Outlier("General", 0.05);
RLDale("SI»lGSS", 2870, 85)
Outlier("General", 0.05);
RLDalc("SI—ZSSG", 4380, 500)
<Oullier("General", 0.05);

R Date("SI-2054", 4005, 85)
Outlier("General", 0.05);
RLDale("SI»ZO5S", 3970, 85)
Outlier("General", 0.05);
RLDalc("SI—ZOGS", 3950, 240)
Outlier("General", 0.05);
E{Ll)ate("Sl-l 680", 3770, 90)
Outlier("General", 0.05);
l%ﬁDale("SI»lﬁS 1", 3210, 95)
Outlier("General", 0.05);

B’oundary(”End of Stratum IIb/Start of Stratum III");
Phase("Stratum III")

t
R_Date("SI-1679", 3255, 115)
{
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Outlier("General".
1.

R Date("SI-2046"
)

‘Oullier("General"
R_Date("SI-3030"
Outlier("General",
%{LDale("SI-ZOST',
\Outl ier("General"
l‘}iDa!c("SI—] 664",
‘Oullier("General"
R_Date("SI-2066",

Outlier("General",

N
4
Boundary("End of Stratum I11/Start of Stratum IV");

,0.05);

", 3115, 70)
,0.05);
3100, 90)
0.05);
1140, 115)
,0.05);
3065, 80)
,0.05);
2930, 75)
,0.05);

Phase("Stratum IV")

t
R_Date("SI-2049"
¢

i
Outlier("General",

R_Date("SI-1660"

Outlier("General"

R Date("SI-1668"

\Outl ier("General"
l‘}iDa!c("SI—] 665",
‘Oullier("General"
R;?Date("s 1-3031"
Outlier("General",
%{LDale("SI-ZSS‘)"
\Outl ier("General"
l‘}iDa!c("SI—] 674"
‘Oullier("General"
R_Date("SI-2051",

Outlier("General",

v
I
Boundary("End of Stratum IV/Start of Stratum V");

", 3050, 85)
0.05);
2860, 80)
",0.05);

', 2820, 75)
,0.05);
2815, 80)
,0.05);
2655, 120)
0.05);
12485, 350)
,0.05);

', 2325, 75)
,0.05);
2290, 90)
,0.05);

Phase("Stratum V")

t
R_Date("SI-2487
¢

‘Oullier("General"‘
R_Date("SI-2362"
Outlier("General",
R Date("S1-3022",
\Outl ier("General",
l‘}iDa!c("SI—}OZT',

1
Outlier("General".

" 2155, 65)
0.05);
2075, 125)
,0.05);
1880, 65)
,0.05);
1790, 60)
,0.05);

IS
R_Date("SI-3024", 1665, 65)

Outlier("General",

Ve

,0.05);

I
Boundary("End of Stratum V");
g

b

2.4.10. Page-Ladson. Florida (U.S.A)

Page-Ladson (8JE591; at approximately 30.173805, -83.956282) is a stratified (units 2-4),
underwater site containing a butchered mastodon with associated lithic tool technology.
Radiocarbon data obtained from the 2013 excavations were used, where the pre-Clovis
component is found within units 3c and 4171.172, Although the dates provide stratigraphic control,
some of the measurements made on twigs are reported as mastodon digestal’!. We built a
Bayesian model based on the stratigraphic sequence of broad geological units reported by the
excavators, incorporating the depths below datum in phases 3c and 4a as the relative prior within
a sequence model, constrained by the units above and below. Using these data, the model yielded
an age range for the start of unit 3¢ at 14,710-14,450 cal BP (Fig. S34).
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Fig. S34. Bayesian age model for Page-Ladson (above), and start Boundary (below). Brackets
beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’ reflects
the outlier analysis.
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Plot()

Outlier_Model("General”, T(5), U(0,4), "t");
Sequence("Page-Ladson 2013 excavations")

Boundary("Start of unit 3a");
Phase("Pre-3a")

{R?Dalc("UCIAMS—l4196l", 13080, 40)
<Oullier("General", 0.05);
RLDate("UC[AMS-I41960", 13945, 50)
Outlier("General", 0.05);

ﬁoundaw("Staﬂ-}a");
Phase("3a")

R_Date("UCIAMS-141959", 12615, 35)
Outlier("General", 0.05);
RLDate("UC[AMS-I41958", 12495, 35)

Outlier("General", 0.05);

s

B’oundary("End of 3a/Start of 3¢");
Sequence("3¢")

R_Date("UCIAMS-141957 11.15", 12420, 30)
Outlier("General", 0.05);
E{Ll)ate("UC[AMS-I41956 11.10", 12395, 30)
Outlier("General", 0.05);
RLDale("UCIAMS-l4l955 11.05", 13585, 35)
Outlier("General", 0.05);
l{iDalc("UCIAMS—l4l9S4 11.00", 13005, 35)
<Oullier("General", 0.05);
RLDate("UC[AMS-MI%} 10.95", 14510, 40)
Outlier("General", 0.05);
RLDale("UCIAMS-l4l952 10.90", 12385, 35)
Outlier("General", 0.05);
P:l|asc("10.85”)
R_Date("UCIAMS-141951 10.85", 12415, 30)
Outlier("General", 0.05);
RLDatc(”UCIAMS—Ml‘)SO 10.85", 13830, 35)
{()ullier("General”, 0.05);
RLI)ate(”UCIAMS-1273(]3 10.85", 12495, 30)
Outlier("General", 0.05);

%’;hase("10.84")

R_Date("UCIAMS-127305 10.84", 13015, 30)
Outlier("General", 0.05);
l‘i{lDate(”UClAMS-127304 10.84", 12420, 30)
Outlier("General", 0.05);
F’{;iDale(”UCIAMS-lZHOZ 10.84", 12425, 30)
butlier(“General”, 0.05);

RlDalc("UCIAMS—MlWW 10.80", 12385, 35)
Outlier("General", 0.05);
RLDate("UC[AMS-MI%S 10.75", 12430, 30)
Outlier("General", 0.05);

Phase("10.70")

R_Date("UCIAMS-141947 10.70", 13440, 40)
Outlier("General", 0.05);
%iiDale(”UCIAMS-l41946 10.70", 12400, 35)
Outlier("General", 0.05);

P;}|ase("10.65")

R_Date("UCIAMS-141945 10.65", 12400, 35)
Outlier("General", 0.05);
F’{;iDale(”UCIAMS-l41944 10.65", 12410, 35)
butlier(“General”, 0.05);

P:l|asc("10.6")

R_Date("UCIAMS-141943 10.6", 12410, 30)
Outlier("General", 0.05);
RLDatc(”UCIAMS)—Ml‘MZ 10.6", 12440, 30)

Outlier("General", 0.05);

P;hasc("10455")

57Dale(”UClAMS-l4194l 10.55", 12365, 30)
butlier(“General”, 0.05);
I){iDatc(”UCIAMS—Ml?élO 10.55", 12430, 30)
Outlier("General", 0.05);
RLDate(”UClAMS-l41939 10.55", 12430, 35)
Outlier("General", 0.05);

¥

B’oundary("End of unit 3/Start of unit 4");
Phase("4a")
{
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R_Date("UCIAMS-141938", 12440, 30)
}Outlicr("Gcncml", 0.05);
lgoundary(”Transilmn 4a/4b");
Sequence("4b")
{l‘iiDa!c("UCIAMS—l4l937 10.40", 12380, 35)
‘Oullier("General"‘ 0.05);
Phase("10.30")
R_Date("UCIAMS-141935 10.30", 12250, 35)
Outlier("General", 0.05);
{{LI)ate{"UCIAMS-|4|934 10.30", 12365, 30)

blntlicr("Gcncral", 0.05);
I8

I}QLDale("UC[AMS-Ml‘B} 10.20", 12295, 35)
Outlier("General", 0.03);
l’{iDale("UCIAMS-Ml()}Z 10.10", 12310, 30)
{Oullier(“General". 0.05);
I}{iDatc("UC[AMS—MI%l 10.00", 12275, 30)
jOulller("General", 0.05);
I&LDale("UC[AMS-Ml‘BO 9.90", 12370, 30)
Outlier("General", 0.03);
bhase("9.80")
§7Date("UClAMS-l41929 9.80", 12270, 30)
Outlier("General", 0.05);
l}’{iDale{”UCIAMS-Ml‘)ZX 9.80", 12335, 35)
\Oullier("(ieneral”, 0.05);
?:;

Iy
Boundary("End 4b");
R_Date("UCIAMS-153343 9.75", 12260, 35)

{

Outlier("General", 0.05);

O

Boundary("End of unit 4");
1

2.4.11. Paisley Caves, Oregon (U.S.A.)

Paisley Caves (or Paisley Five Mile Point Caves; 35LK3400; at approximately 42.776636,
-120.667361) is a multi-cluster (caves 1, 2, 3, and 5), stratified (LU 1-7) with pre-Clovis and
WST components®173-178, In Cave 5, human coprolites found below WST artefacts have been
found in the lowest level (LU 1), whilst the earliest WST projectile point base is found within the
Indurated Silt Lense (ISL) in LU 2. The latter is bounded by dated samples 2010PC-223 (on top
and within the ISL) and 2010PC-224 (beneath the ISL)!74. Although the site is stratified,
modelling Paisley Caves within a bounded sequence is not straightforward; 203 radiocarbon
dates have been obtained from different caves, profiles, units, and multiple, distinct archeological
events!74. These provide stratigraphic control and date cultural features directly, e.g., human
coprolites. If data from Cave 5, LU’s 1-3, are incorporated in a model, the order of the sequence
cannot be resolved. For this reason, the age for the pre-Clovis component has been obtained
through a Date function (14,755-13,780 cal BP) for the three earliest human coprolites (Fig.
S35). Given that these date human presence directly, this is likely an accurate estimate.
Moreover, considering that the age of the earliest WST artefact is extrapolated from dating done
at Profile 11174, we have modelled this sequence to obtain a PDF for the start of the Western
Stemmed tradition component at the site (13,110-13,015 cal BP; Fig. S36).
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OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)

( End ;e%—.g—.
Date function =~
1294-PC-5/6B-50 [0:3/5] F —— o S
1294-PC-5/7C-31 [0:3/5] — =
1961-P-5/5D-31 [0:3/5] — =
coprolites
Start e ——
coprolites, Cave 5, Paisley Caves
17000 16000 15000 14000 13000 12000

Modelled date (BP)

OxCal v4.3.2 Bronk Ramsey (2017); r:5

Date function
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Fig. S35. Bayesian age model for Paisley Caves (coprolites; above), and Date function (below).
Brackets beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’
reflects the outlier analysis.
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OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)
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Fig. S36. Bayesian age model for Paisley Caves (Profile III; above), and start Boundary (below).

Brackets beneath each age estimate show 95.4% confidence interval. ‘O:prior/posterior probability’
reflects the outlier analysis.

Plot()

Outlier_Model("General",T(5),U(0,4),"t");
Outlier_Model("SSimple",N(0,2),0,"s");
Sequence("human coprolites, Cave 5, Paisley Caves")

Boundary("Start");
Phase()

a}}:ombine("1961—P—5/5D—3l”)
‘RiDale(”Bela-213424", 12400, 60)
Outlier("SSimple", 0.05);
RLDalc{”OxA—l(MQS”, 12275, 55)
Outlier("SSimple", 0.05);
‘é)’utlier(“(}eneml", 0.05);

1’1’7Combinc(" 1294-PC-5/7C-31")
{
1
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I}J)ate{”OXA-I6497", 12345, 55)
butlicr("SSimplc", 0.05);
r’{Date("Beta-mus", 12290, 60)
butlier("SSimple", 0.05);
O;utlicr("Gcncra]", 0.05);
l}{’i(‘,ombine("l294-P(7-5,/6B-50")
?71)ate("3eta-2|6474", 12260, 60)
butlicr("SSimplc", 0.05);
I’{Date("(JxA-lsws", 12140, 70)
butlier("SSimple", 0.05);
O;utlicr("Gcncra]", 0.05);
RLCombine("l294-P(7-5,/6B-40")
I}{J)ate(”ﬂeta-ZlMZf&", 10050, 50)
butlicr("SSimplc", 0.05);
I’{Date("om-ls}mm 10965, 50)
butlier("SSimple", 0.05);

dutlicr("Gcncra]", 0.05);

lioundary("End");
i3
Plot()
Outlier_Model("General",T(5),U(0,4),"t");
Outlier_Model("SSimple",N(0,2),0,"s";
Sequence(“Profile II, Cave 5, Paisley Caves™)

t
Boundary("Start of LU 1");
Phase("LU 1")

R_Date("UCIAMS-80384", 12410, 25)
]Oulller("Genera]", 0.05);
l&lDate("UC[AMS-SO}'/T', 12405, 25)
Outlier("General", 0.05);

l“)loundary("End of LU 1/Start of LU 2 (lower)");
Phase("LU 2 (lower)")

R_Date("UCIAMS-80383", 12405, 25)
]Oulller("Genera]", 0.05);
EﬁDate("UC[AMS-SO}SZ", 11815, 25)
Outlier("General", 0.05);
RlCombme("l895-PC-5/16A-25-16”)
R_Date("UCIAMS-90582", 11505, 30)
butlicr("SSimplc", 0.05);
F’{LDale(”UCIAMS-()OSSl", 11340, 30)
bullier(“SSimple", 0.05);
O;utlicr("Gcnctal", 0.05);
RlDale("UCIAMS-SOSSl", 11500, 30)
Outlier("General", 0.05);
I}{Dmc("UCIAMS—90586", 11315,25)
]Oulller("Genera]", 0.05);
EﬁDate("UC[AMS-QOSS“&", 11250, 25)
Outlier("General", 0.05);
RlDale("UCIAMS@OSS}", 11205, 25)
Outlier("General", 0.05);

%i;uundary(”End of LU 2 (lower)/Start of ISL");
Phase("ISL")

R_Combine("2010PC-223")
R_Date("UCIAMS-80379", 11295, 25)
Outlier("SSimple", 0.05);
l‘z{iData(”UClAMS-SO,@SO“, 11165, 25)
butlicr("SSimplc", 0.05);
F’{LDale(”UCIAMS-80378", 11070, 25)
bullier(“SSimple", 0.05);

}O;utlicr("Gcnctal", 0.05);

i
Boundary("End of ISL/Start of Unit 2 (upper)");
Phase("Unit 2 (upper)")

R_Date("UCIAMS-98932", 10855, 30)

Outlier("General", 0.05);
1.

s
V.

3
Boundary("End of LU 2 (upper)");

1

2.4.12. Chiquihuite Cave (Mexico)

Chiquihuite Cave (G14C6332001/ ID 44499; at 24.61666, -101.13333) is a stratified (strata
1223-1204) site located in Zacatecas, containing pre-Clovis, Paleoindian, and historic material!79:180,
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Along the sequence, evidence for human occupation was found within three occupational
components, labeled Stratigraphic Components (SC-) A, B, and C180, SC-A is the youngest, showing
evidence for Colonial and pre-Columbian materials. SC-B is separated from the next component,
SC-C, by a well-defined, thick clay layer that extends uniformly throughout the sequence and dates
to the LGM. Lithic artefacts made from limestone were found in all strata, with increased frequency
in SC-B. All dates obtained provide stratigraphic control. Bayesian age modelling performed in
reference 180 places the start of SC-C to 33,150-31,405 cal BP and SC-B to 16,605-15,615 cal BP.

2.5. Western Stemmed tradition

2.5.1. Bonneville Estates Rockshelter, Nevada (U.S.A.)

Bonneville Estates Rockshelter (26EK3682; at approximately 40.294985, -114.076284) is a
multi-cluster (e.g., East and West blocks), stratified (strata 1-19) site containing WST lithic
technology and hearth features8.181-186, The earliest cultural components are represented in
stratum 12, for East block, and 18b, for West block. Dates obtained provide stratigraphic control
or date cultural features directly, e.g., hearth charcoal. Using these data, the models created place
the start of the WST to 12,740-12,570 cal BP, at the East block, and 12,760-12,605 at cal BP, at
the West block (see below for both sets of CQL code). The PDF for the start of stratum 19/18b
contact for the West block (Fig. S37) was used in the tradition-level model, due to a larger
sample size.
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OxCal v4.3.2 Bronk Ramsey (2017); :5 IntCal13 ic curve (Reimer et al 2013)
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Fig. S37. Bayesian age model for Bonneville Estates Rockshelter (West block; above), and start
Boundary (below). Brackets beneath each age estimate show 95.4% confidence interval.
‘O:prior/posterior probability’ reflects the outlier analysis.

Plot()

Outlier Model("General",T(5),U(0,4),"t");
Outlier_Model("SSimple",N(0,2),0,"s");
"West Block, ille Estates Rockshelter")

{
Boundary("Start of Stratum 19");
Phase("Stratum 19")
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{117D1|tc("UCIAMS—22180"v 15240, 50)
Outlier("General", 0.05);
l}l;iDate("Beta-209265". 11960, 60)
Outlier("General", 0.05);
RlDale("Bem-l95045", 12390, 40)
Outlier("General", 0.05);
RlDatc("Bc(a—l‘)5046", 12330, 40)
Outlier("General", 0.05);
l}l;iDate("Beta-Zl()SZ}". 11530, 40)
Outlier("General", 0.05);
RlDale("Bem-200874", 10970, 60)
Outlier("General", 0.05);
l}(;iDatc("AA—SSSST', 12180, 60)
Outlier("General", 0.05);
RLComhine("same bone sample")
R_Date("UCIAMS-22176", 10900, 50)
Outlier("SSimple", 0.05);
l}{iDate(”Beta-ZlOSZ‘t", 10830, 40)
Outlier("SSimple", 0.05);
dulller("Genera]", 0.05);
l}l;iDate("Beta-200875". 10640, 60)
Outlier("General", 0.05);

i
Boundary("End of 19/Start of 19/18b");
Phase("Stratum 19/18b contact")

{117D1|tc("AA—58595", 12270, 60)
Outlier("General", 0.05);
l}l;iDate("AA-58590", 10690, 70)
Outlier("General", 0.05);

B’oundary("End of 18b/19/Start of 18");
Sequence("Stratum 18")

Phase("Stratum 18b")
l’liDale(”Bela-207009", 11010, 40)
butlier(“General”, 0.05);
I){iDatc(”AA—SSSM", 10800, 60)
Outlier("General", 0.05);
l}{lDate(”AA-SSSQZ“, 10760, 70)
Outlier("General", 0.05);
l}iDale(”Bela-195047", 10540, 40)
butlier(“General”, 0.05);
I){iDatc(”AA—SSS‘)S", 10405, 50)
Outlier("General", 0.05);
D;ate("Date function");
P;hasc("Stmmm 18a")
l’liDale(”Bela-170444", 10130, 60)
butlier(“General”, 0.05);
I){iDatc(”ch—164229”. 10080, 50)
Outlier("General", 0.05);
E{Date("Beta-HOM}", 10040, 70)
Outlier("General", 0.05);
¥

B’oundary("End of 18/Start of 17");
Sequence(""Stratum 17")

Phase("Stratum 17b")
R_Date("Beta-207010", 9580, 40)
Outlier("General", 0.05);
RlDatc(”AA—SSSRQ", 9440, 50)
Outlier("General", 0.05);
}R’il)ate(”AA-SSSSS“, 9430, 50)

Outlier("General", 0.05);

]
Phase("Stratum 17a")
R_Date("CAMS-72351", 7420, 50)
Outlier("General", 0.05);
5

Boundary("End of 17/Start of 16");
Phase("Stratum 16")

{RiDale("CAMSJZSSZ", 7280, 50)
Outlier("General", 0.05);
RLDalc("Bma—lﬁ4230", 7190, 50)
<Oullier("General", 0.05);
l‘S’znundary(”End of 16/Start of 14");
Phase("Stratum 14")
{RiDale("AA-5859l", 6315, 40)
Outlier("General", 0.05);
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R_Date("Beta-164227", 6280, 40)
Outlier("General", 0.05);
RLDale("Beta-164226”, 6100, 80)
\Outlier("(ieneml", 0.05);
l‘}iDa!c("Bc&a—164224”, 6100, 50)
‘Oullier("Genera]", 0.05);
RLDate("Be\a-ZQS‘Q“, 6040, 80)
}Outlicr("Gcncm]", 0.05);

v
g
Boundary("End of 14");

i
Plot()

Outlier_Model("General",T(5),U(0,4),"t");
Sequence("East Block, Bonneville Estates Rockshelter")

{
Boundary("Start of Stratum 12");
Phase("Stratum 12")

<R7[)ate("3e\a-l95013”, 10390, 40)
Outlier("General", 0.05);
RLDale("Beta-203504”, 10340, 60)
\Outlier("(ieneml", 0.05);
l‘}iDa!c("ch—ZOGZW”, 10250, 50)
‘Oullier("Genera]", 0.05);
l}{[)ate("AA-S%OO“, 10380, 60)
Outlier("General", 0.05);
%{LDale("Beta-lSZ%S”, 10050, 50)
\Outlier("(ieneml", 0.05);
l‘gﬁDa!c("Bc&a—182934”, 10030, 50)
‘Oullier("Genera]", 0.05);
RLDate("Be\a-l 82931", 10560, 50)
Outlier("General", 0.05);
RLDa[e("AA-58598", 9990, 50)
Outlier("General", 0.05);
1
:B;Gundary("End of 12/Start of 10";
Phase("Stratum 10")
<R7[)ate("3e\a-l 95042", 9580, 40)
Outlier("General", 0.05);
RLDale("Beta-l‘)5044”, 9570, 40)
\Outlier("(ieneml", 0.05);
l‘}iDa!c("ch—lﬁlSQl ", 9520, 60)
‘Oullier("Genera]", 0.05);
l}{LDate("AA-S8599“, 9440, 80)
Outlier("General", 0.05);
%{LDale("Beta-ZOSSOT', 8830, 60)

Outlier("General", 0.05);

v
i

Iy
Boundary("End of 10/Start of 9b");
Phase("Stratum 9b"

<R7[)ate("AA-58596", 7240, 50)
Outlier("General", 0.05);
RLDale("Beta-l 82933", 5350, 70)
fOutIier("Geneml", 0.05);
l‘}iDa!c("ch—lRZ‘)ZX”, 5160, 80)

1
Outlier("General", 0.05);

Boundary("End of Stratum 9");
1
b

2.5.2. Buhl, Idaho (U.S.A.)

Buhl (10TF1019; at approximately 42.658225, -114.788668) is a burial site containing the partial
remains of a female individual associated with osseous artefacts and an obsidian stemmed
point8.143.187 A direct bone (collagen) date (10,675+95 BP; Beta-43055 & ETH-7729) places the
site at 12,740-12,420 cal BP.

2.5.3. Cooper’s Ferry, Idaho (U.S.A.)

See pre-Clovis section.

2.5.4. Paisley Caves, Oregon (U.S.A.)

See pre-Clovis section.
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3. Data tabulation

Following the analysis in section 2, two tables were compiled. The first, Table S1, is a tabulation of
chronometric data included in Bayesian age models, according to each archaeological site.
Provenience, material type and sources are noted. The second, Table S2, is a summary of age
estimates obtained for the tradition or temporal components of interest. Where applicable, these
were incorporated into tradition-level models (Extended Data Figs. 1-3).

Table S1. Chronometric data (n=767) analysed from the 42 archaeological sites included in the
Bayesian age modelling (noted as in sources). Coordinates (noted as ‘latitude’, ‘longitude’), follow
the World Geodetic System (WGS84). As listed in the text (section 2) some of these are
approximations. Dates (‘BP’ for radiocarbon measurements or ‘ka’ for luminescence estimates) are
means and the standard deviation is 1o.

Site name Coordinates Provenience Sample Laboratory Date (BP or Source Notes
material code ka)
Anzick 45977128, - human bone OxA- 10915+50 62
-110.660209 (Anzick-1;  X-2739-54
HYP)
Anzick 45977128, - antler rod OxA- 10900+£50 62
-110.660209 (HYP) X-2739-55
Anzick 45977128, - antler rod OxA- 11050+£55 62
-110.660209 (HYP) X-2739-56
Arlington 34.005591, - human femur CAMS-1681 10,960+80 5
Springs -120.177117 0
Aubrey 33.353936, surface of Unit A/ charcoal AA-5274 11590+£93 63
-97.087474  Clovis camp
Aubrey 33.353936, surface of Unit A/ charcoal AA-5271 115424111 63
-97.087474  Clovis camp
Aubrey 33.353936, UnitF humate SMU-2338 10718+90 63
-97.087474
Aubrey 33.353936, UnitF sediment Beta-32002 10360+150 63
-97.087474
Aubrey 33.353936, UnitG humate SMU-2398 10084+80 63
-97.087474
Aubrey 33.353936, UnitG humate SMU-2399 9572+130 63
-97.087474
Aubrey 33.353936, UnitG humate SMU-2400 8275+70 63
-97.087474
Aubrey 33.353936, UnitG humate SMU-2339 75824320 63
-97.087474
Berelehk 70.500000, T2 profile BA1;  silt with plant Beta-269467 13390+60 19
144.033333  layerl macro
remains
Berelehk 70.500000, T2 profile BA1l; silt with plant Beta-269468 12350+60 19
144.033333  layerl macro
remains
Berelehk 70.500000, T2 profile BA1l; silt with plant Beta-269469 12220+60 19
144.033333  layer 2 macro
remains
Berelehk 70.500000, T2 profile BA1l;  charred Beta-269470 12100+60 19
144.033333  layer2 material
screened

from culture-
bearing layer
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Site name

Berelehk

Berelehk

Berelehk

Berelehk

Berelehk

Berelehk

Berelehk

Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1

Coordinates

70.500000,
144.033333
70.500000,
144.033333

70.500000,
144.033333
70.500000,
144.033333
70.500000,
144.033333
70.500000,
144.033333
70.500000,
144.033333

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

Provenience

T2 profile BA1;
layer 2

T2 profile BA1;
layer 2

T2 profile BA1;
layer 2

T2 profile BA1;
layer 2

T2 profile BA1;
layer 2

T2 profile BA1;
layer 2

T2 profile BA1;
layer 2

Unit A7-8

Unit A7-8

Unit B

Unit B

Unit B

Unit B

Unit CO-1

Unit CO-1

Unit CO-1

Unit CO-1

Unit D

Unit D

Unit D

Sample
material

wolf phalanx

twigs,
material
screened
from culture-
bearing layer
arctic fox

Pleistocene
hare
Pleistocene
hare
Pleistocene
hare

bird bone/
ptarmigan
(?), screened
material
humates

organic
residue

sediment
(humates)

sediment
(humates)

sediment
(humates)

sediment
(humates)

carbonized
plant remains

carbonized
plant remains

soluble plant
remains

carbonized
wood flecks

soluble plant
remains

sediment
humic acids

soluble plant
remains
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Laboratory Date (BP or Source Notes

code
Beta-269446

Beta-269447

Beta-269440

Beta-271415

Beta-271416

Beta-271418

Beta-271420

AA-7093

AA-7092

AA-2262

AA-2263

AA-1374

AA-1375

A-491

A-481

A-490

AA-1360

A-492

A-386

A-488

ka)
12090460

11830460

11830+60

11890460

11990+60

11890+60

11940460

22930+290

17220+170

11810+90

12790£160

12330+110

11380£150

11630+400

11170+360

11040+500

10580+100

104904200

10490+900

10170+£260

19

19

19

19

19

19

19

66

66

66

66

66

66

66

66

66

66

66

66

66



Site name

Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1

Coordinates

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

Provenience

Unit D

Unit D

Unit D

Unit D

Unit D

Unit D

Unit D

Unit D

Unit D

Unit D

Unit D

Unit D

Unit D

Unit D

Unit D

Unit E/D

Unit E

Unit E

UnitE

Unit E

Sample
material

sediment
organic
residue

sediment
organic acids
from A-379

sediment
(humates)

sediment

sediment

sediment

sediment

charcoal
flecks

charcoal
lump

sediment
(humates)

sediment
(humates)

carbonized
plants
(humates)

bone

bison bone

sediment
organic
residue
humates

sediment
(humate)

sediment
(humates)

sediment
(humates)

sediment
(organic
residue)
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Laboratory Date (BP or Source Notes

code
A-379

A-380

AA-1412

A-4701

AA-1362

AA-1363

AA-1364

AA-1371

AA-1370

A-4702

AA-2261

AA-1361

AA-1409

Y-1991

Y-2489

A-1372

A-4705

A-4703

A-4700

AA-1365

ka)
9900+320

10600+320

98604210

10470+£580

10740+100

10160120

10210+110

9560+180

10260+230

9870+320

99504100

10640+110

6660+160

8430+200

94004£200

102504200

92964320

10000910

8630+£310

8230+100

66

66

66

66

66

66

66

66

66

66

66

66

66

66

66

66

66

66

66

66



Site name

Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1

Coordinates

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

Provenience

Unit E

UnitE

UnitE

UnitE

UnitE

Unit E

Unit E

Unit E

Unit F/E

Unit F/E

Unit F/E

Unit F/E

Unit F/E

Unit G

Unit G

Unit G

Unit G

Unit G

Unit G

Unit G

Sample
material

sediment
(humates)

sediment
(organic
residue)

sediment
(humates)

sediment
(organic
residue)

sediment
(humates)

bison bone
sediment
organic

residue

sediment
organic
residue
bone

burned bone

bison bone

bison bone

soluble plant
remains

soil organic
residue

burned bison
bone

burned bison
bone

bison
metacarpal

soil organic
residue

soil organic
residue

charcoal
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Laboratory Date (BP or Source Notes

code
AA-1366

AA-1367

AA-1368

AA-1358

AA-1359

Y-1990

Y-2488

Y-2487

AA-1408

AA-1413

O-169

O-170

A-489

SI-4585

A-512

O-157

Y-1989

Y-2490

Y-2360

AA-2260

ka)
9890+100

9150+90

11400+190

10190£130

95904120

7610£160

8830160

7020+180

6190130

8830+120

6300150

6230£150

98904290

4855+90

8470+£350

4950£150

8450+280

910£100

680+80

6720480

66

66

66

66

66

66

66

66

66

66

66

66

66

66

66

66

66

66

66

66



Site name

Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1
Blackwater

Locality No.

1

Blackwater

Locality No.

1

Bluefish
Caves

Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter
Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter
Bonneville
Estates
Rockshelter
Bonneville
Estates
Rockshelter

Coordinates

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

34.276686,
-103.322134

67.15,
-140.75

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

Provenience

Unit G

Unit G

Unit G

Unit G

Unit G

Cave II, basal
loess, 142 cam
below datum
West Block,
Stratum 19

West Block,
Stratum 19

West Block,
Stratum 19

West Block,
Stratum 19

West Block,
Stratum 19

West Block,
Stratum 19

West Block,
Stratum 19

West Block,
Stratum 19

West Block,
Stratum 19

West Block,
Stratum 19

West Block,
Stratum 19/18b
contact

West Block,
Stratum 19/18b
contact

West Block,
Stratum 18b

Sample
material

charcoal
(humates)

burned bone

burned bone
(humates)

brown
aeolian sand
(organic
residue)

brown
aeolian sand
(organic
residue)

bone (#
J7.8.17)

bone

hearth
charcoal

hearth
charcoal

hearth
charcoal

bone

bone

hearth
charcoal

bone
bone
hearth

charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal
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Laboratory
code

AA-2259

AA-1643

AA-2258

AA-7094

AA-7095

OxA-33778

UCIAMS-2

2180

Beta-209265

Beta-195045

Beta-195046

Beta-210523

Beta-200874

AA-58587

UCIAMS-2

2176

Beta-210524

Beta-200875

AA-58595

AA-58590

Beta-207009

Date (BP or Source Notes

ka)
7850+110

8230+140

8730+90

2500+60

3800460

19650+130

15240+50

11960+60

12390+40

12330+40

11530+40

10970+60

12180+60

10900+50;

10830+40;

10640+60

12270+60

10690+70

11010+40

66

66

66

66

66

140

182

182

182

182

182

182

182

182

182

182

182

182

182



Site name

Bonneville
Estates
Rockshelter
Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter
Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter
Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter
Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter
Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter
Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter
Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter
Bonneville
Estates
Rockshelter

Bonneville
Estates
Rockshelter
Bonneville
Estates
Rockshelter

Broken
Mammoth
Broken
Mammoth
Broken
Mammoth

Coordinates

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

40.294985,
-114.076284

64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667

Provenience

West Block,
Stratum 18b

West Block,
Stratum 18b

West Block,
Stratum 18b

West Block,
Stratum 18b

West Block,
Stratum 18a

West Block,
Stratum 18a

West Block,
Stratum 18a

West Block,

Stratum 18a/17b

contact
West Block,
Stratum 17b

West Block,
Stratum 17b

West Block,
Stratum 17a

West Block,
Stratum 16

West Block,
Stratum 16

West Block,
Stratum 14

West Block,
Stratum 14

West Block,
Stratum 14

West Block,
Stratum 14

West Block,
Stratum 14

CzZ-4C
CZ-4C

Cz-4C

Sample
material

hearth
charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal

dispersed
charcoal

textile
fragment

garbage pit
charcoal

hearth
charcoal

hearth
charcoal

cordage
fragment

bulk charcoal

ivory artifact
charcoal

charcoal
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Laboratory
code

AA-58594

AA-58592

Beta-195047

AA-58593

Beta-170444

Beta-164229

Beta-170443

Beta-207010

AA-58589

AA-58588

CAMS-7235

1

CAMS-7235

2

Beta-164230

AA-58591

Beta-164227

Beta-164227

Beta-164224

Beta-29542

CAMS-9898
WSU-4364

WSU-4351

Date (BP or Source Notes

ka)
10800+60

10760+70

10540+40

10405+50

10130+60

10080+50

10040+70

9580440

9440+50

9430450

7420+50

7280450

7190+50

631540

6280+40

6280+40

6100£50

6040480

15830+70
11770+£220

11770£210

182

182

182

182

182

182

182

182

182

182

182

182

182

182

182

182

182

182

24

24

24



Site name

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Broken
Mammoth

Buhl

Cactus Hill

Cactus Hill

Cactus Hill

Cactus Hill

Cactus Hill

Coordinates

64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
64.266667,
-146.116667
42.658225,
-114.788668

36.986668,
-77.322360
36.986668,
-77.322360
36.986668,
-77.322360
36.986668,
-77.322360

36.986668,
-77.322360

Provenience
CZ-4B
CZ-4B
CZ-4B
CZ-4B
CZ-3/4A?
CZ-3/4A?
CZ-3/4A?
CZ-3
CZ-3
CZ-3
CZ-3
CZ-3A
CZ-2
CZ-2
CZ-2
CZ-1B
CZ-1B
CZ-1B
CZ-1B
CZ-1A
CZ-1A

burial locale (909
masl)

below pre-Clovis
level
below pre-Clovis
level
below pre-Clovis
level
below pre-Clovis
level

below pre-Clovis
level

Sample
material

hearth
charcoal

swan bone

hearth
charcoal

charcoal
charcoal
wapiti bone

mammal
bone

hearth
charcoal

charcoal
hearth

charcoal
hearth

charcoal
charcoal
charcoal
charcoal
charcoal
hearth

charcoal
charcoal
charcoal
charcoal
charcoal

charcoal

human bone

sediment
sediment

wood
charcoal

charred
organic
matter
charred
organic
matter
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Laboratory
code
WSU-4262
CAMS-8261
CAMS-5358
WSU-4265
UGA-6257
D
CAMS-7204
CAMS-7203
CAMS-5357
WSU-4019
WSU-4263
UGA-6256
D
WSU-4266
WSU-4508
WSU-4264
UGA-6281
D
WSU-4350
WSU-4456
WSU-4457
WSU-4448
WSU-4267
UGA-6255

D
Beta-43055

&
ETH-7729
UW438c
UW438(ke)
Beta-128331

Beta-155334

Beta-156517

Date (BP or Source Notes

ka)
11510+120

11500+80
11420470
11280+190
11040+260
11060+90
11040+80
10290+70
10790+110
10270+110
9690+90
9310£165
7700+£80
7600£140
7200£205
4690+110
4540+90
454590
4525490
2040+65
2815+180

10675495

25400+1700
27900+2000
19700+130

19540+70

19310£150

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

187

71

71

71

71

71

OSL

OSL



Site name

Cactus Hill

Cactus Hill
Cactus Hill
Cactus Hill
Cactus Hill
Cactus Hill
Cactus Hill
Cactus Hill
Cactus Hill
Cactus Hill
Cactus Hill
Cactus Hill
Cactus Hill

Cactus Hill

Cactus Hill

Cactus Hill
Cactus Hill

Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave

Coordinates

36.986668,
-77.322360

36.986668,
-77.322360
36.986668,
-77.322360
36.986668,
-77.322360
36.986668,
-77.322360
36.986668,
-77.322360
36.986668,
-77.322360
36.986668,
-77.322360
36.986668,
-77.322360
36.986668,
-77.322360
36.986668,
-77.322360
36.986668,
-77.322360
36.986668,
-77.322360
36.986668,
-77.322360

36.986668,
-77.322360

36.986668,
-77.322360
36.986668,
-77.322360
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333

Provenience

below pre-Clovis
level

below pre-Clovis
level

below pre-Clovis
level

below pre-Clovis
level

pre-Clovis level
pre-Clovis level
pre-Clovis level
pre-Clovis level
pre-Clovis level
pre-Clovis level
sterile zone
sterile zone
Clovis level

Phase("Fort
Nottoway
working surface
and fire pit"
Phase("Fort
Nottoway
working surface
and fire pit"

Archaic level
Archaic level

Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B

Sample
material

charred
organic
matter
wood

charcoal
sediment
wood
charcoal
sediment
sediment
sediment
sediment
wood

charcoal
wood

charcoal
sediment
sediment
wood

charcoal

wood
charcoal

wood
charcoal

sediment
sediment
charcoal
charcoal
bone
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal

charcoal
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Laboratory
code

Beta-163608
Beta-152731
UW618¢
Beta-128330
UwW701
UW700
UW699
UWo6l17c
Beta-97708
Beta-81590
UW698
UW697
Beta-81589

AA-15027

Beta-70127

UW436
UW435

LEMA-978.
1.1

OxA-36608

LEMA-640.
1.1

LEMA-892.
1.2

OxA-36618
OxA-36621
OxA-36610
LEMA-893.
1.1

OxA-36624

OxA-36753

Date (BP or Source Notes

ka)
19050+80
18250+80
20600+900
16940+50
1830041400
19800+3800
17300+1600
19300+1000
16670+730
15070+70
12500+600
11800800
109204250

8920+65

8800+120

10300£600
8000+600
10513+£50
12060+50
1140360
11770£35
11855450
11890445
11895+50
11897435
11900450

11975470

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

180

180

180

180

180

180

180

180

180

180

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL



Site name

Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave

Chiquihuite
Cave

Chiquihuite
Cave

Chiquihuite
Cave

Chiquihuite
Cave

Coordinates

24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333

24.61666,
-101.13333

24.61666,
-101.13333

24.61666,
-101.13333

24.61666,
-101.13333

Provenience

Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B
Stratigraphic
Component B/C
transit
Stratigraphic
Component B/C
transit
Stratigraphic
Component B/C
transit
Stratigraphic
Component B/C
transit
Stratigraphic
Component B/C
transit

Sample
material
bone
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal
sediment
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal
Bone
charcoal
charcoal

sediment

charcoal

charcoal

sediment

charcoal
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Laboratory
code
OxA-36496
OxA-36619
OxA-36616
OxA-36615
OxA-36617
OxA-36609
OxA-36620
OxA-36622
OxA-36625
OxA-36633
Oxford
X-7233
OxA-36623
Beta-436710
OxA-36612
LEMA-573.
1.1
OxA-36634
LEMA-574.
1.1
OxA-36611
LEMA-635.
1.1
OxA-36359
LEMA-635.
1.2
OxA-36613

Beta-436709

LEMA-636.
1.1

LEMA-636.
1.2

LEMA-575.
1.2

LEMA-575.
1.3

Date (BP or Source Notes

ka)
12005£55

12040+50
12050+50
12095+50
12120+£50
12120+50
12140450
12155+50
12170+50
12235475
10960+1,61
0
13010£55
12880+50
12885+50
12916+58
12990+55
13092+63
13050+55
13054+60
13525435
13142+60
13630+55

13010£50

13569+60

13788+90

14107+64

1477877

180

180

180

180

180

180

180

180

180

180

180

180

180

180

180

180

180

180

180

180

180

180

180

180

180

180

180

OSL



Site name

Chiquihuite
Cave

Chiquihuite
Cave

Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave
Chiquihuite
Cave

Colby

Colby

Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry

Coordinates

24.61666,
-101.13333

24.61666,
-101.13333

24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
24.61666,
-101.13333
44.020499,
-107.854297
44.020499,
-107.854297
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751

Provenience

Stratigraphic

Component B/C

transit
Stratigraphic

Component B/C

transit
Stratigraphic
Component C
Stratigraphic
Component C
Stratigraphic
Component C
Stratigraphic
Component C
Stratigraphic
Component C
Stratigraphic
Component C
Stratigraphic
Component C
Stratigraphic
Component C
Stratigraphic
Component C
Stratigraphic
Component C
Stratigraphic
Component C
Stratigraphic
Component C
Bone Pile 2

Bone Pile 2
Mid LU5
Mid LU5
Upper LU4
Upper LU4
Mid LU4
Mid LU4
Mid LU4
Lower LU4
Lower LU4
Lower LU4

Lower LU4

Near surface of

LU3

Sample
material

sediment

sediment

sediment
charcoal
bone
bone
bone
charcoal
charcoal
sediment
bone
charcoal
sediment
sediment
mammoth

bone (XAD)
mammoth

bone (XAD)
bone
sediment
bone
bone
bone
sediment
bone
bone
charcoal
bone

charcoal

charcoal
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Laboratory
code

Oxford
X-7231

Oxford
X-7232

Oxford
X-7227

OxA-36614
OxA-36360
OxA-34965
OxA-36530

LEMA-576.
1.1

LEMA-577.
1.1

ICA-160S/
0510

Beta-345055
PRI-5414

Oxford
X-7229

Oxford
X-4135

UCIAMS-1
1342

UCIAMS-1
1343

OxA-37169
CFAO019
OxA-38048

OxA-
X-2792-41

OxA-38103
CFAO018

OxA-
X-2792-42

OxA-37171

D-AMS
029850

OxA-
X-2792-43
D-AMS
029851
TO-7349

Date (BP or Source Notes

ka)
15560+1,74
0

13870+£2250

11620+£2000
20860+100
21140+130
21990+170
22170+140
20896+80
21401+95
20220+80
27830+150
27929482
23940+2,95

0
27790+4,34

0

10790+30
10950+30
8141438
1217042320
9775+50
9110450
10055+55
12730+2400
13165+70
10005+40
9714457
10050+60

7944+£39

11410£120

180

180

180

180

180

180

180

180

180

180

180

180

180

180

5

5

13

13

13

13

13

13

13

13

13

13

13

13

OSL

OSL

OSL

OSL

OSL; (minimum
age)

OSL

OSL



Site name

Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry
Cooper’s
Ferry

Cooper’s
Ferry

Cooper’s
Ferry

Cooper’s
Ferry

Cooper’s
Ferry

Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)

Coordinates

45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751
45.90538,
-116.39751

45.90538,
-116.39751

45.90538,
-116.39751

45.90538,
-116.39751

45.90538,
-116.39751

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

Provenience
Upper LU3

Mid LU3

Mid LU3

Mid LU3 (F129)
Mid LU3

Mid LU3 (F129)
Mid LU3 (F129)
Mid LU3

Lower LU3
Lower LU3
Lower LU3
Lower LU3

Within pit (F144)

Within first pit
(PFA2)

Within second pit
(F134)

Within second pit
(F134)

Within third pit
(F135)

Pre-Occupation
Floodplain
deposits
Pre-Occupation
Floodplain
deposits
Pre-Occupation
Floodplain
deposits

Sample
material
bone
bone
sediment
charcoal
charcoal
charcoal
charcoal
charcoal
bone
charcoal
bone

bone

bone

charcoal

bone

bone

bone

sediment

sediment

sediment
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Laboratory
code

OxA-
X-2792-45
OxA-38104
CFA017
D-AMS
029846
OxA-38050
D-AMS
029749
D-AMS
029847
D-AMS
029848
OxA-37284
OxA-38051
OxA-
X-2792-48
OxA-38106

OxA-38197

Beta-114949

OxA-38049

OxA-38052

OxA-38105

UIC2351Q

UIC235

BG4079

Date (BP or Source Notes

ka)
11630+£80 13

7605+40 13
13710£2620 13
12348+71 13
7831+£40 13
12598454 13
12472461 13
12363+49 13
1247560 13
13070+80 13
12830+65 13
7985+40 13

11720480 13

11370+40 13

10010+£50 13

13335+75 13

9955+50 13

27650+1800 82

26090+1670 82

24145+1635 82

OSL

excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)

OSL

OSL

OSL



Site name

Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)

Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)

Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)

Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)

Coordinates

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

Provenience

Pre-Occupation
Floodplain
deposits
Pre-Occupation
Floodplain
deposits
Pre-Occupation
Floodplain
deposits
Pre-Occupation
Floodplain
deposits
Pre-Occupation
Floodplain
deposits
Pre-Occupation
Floodplain
deposits
Pre-Occupation
Floodplain
deposits
Pre-Occupation
Floodplain
deposits
Pre-Occupation
Floodplain
deposits
Pre-Occupation
Floodplain
deposits
Pre-Occupation
Floodplain
deposits
Pre-Occupation
Floodplain
deposits
Pre-Occupation
Floodplain
deposits
Boundary Date

Boundary Date

Boundary Date

Boundary Date

Pre-Clovis

Pre-Clovis

Pre-Clovis

Sample
material

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment
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Laboratory
code

UIC2358

UIC2057

BG4078

UIC2357S

UIC2357

UIC2058

UIC2370

UIC2370Q

BG4077

BG3993

UIC2348

BG4076

BG399%4

UIC2368

UIC2553

UIC2183

UIC2062

UIC2355

BG4069

BG4239

Date (BP or
ka)

25185+1640

24420+1580

22950+1445

23150+1600

22710+1450

20330+1320

20565+1325

20490+1305

20250+1340

19750+1245

18930+1210

19680+1320

19650+1230

175301140

16270+£1040

15110+£960

16170£1030

165151075

157251030

16650+1110

Source Notes
82 OSL
82 OSL
82 OSL
82 OSL
82 OSL
82 OSL
82 OSL
82 OSL
82 OSL
82 OSL
82 OSL
82 OSL
82 OSL
82 OSL
82 OSL
82 OSL
82 OSL
82 OSL
82 OSL
82 OSL



Site name

Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)

Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)

Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)

Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)

Coordinates

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

Provenience

Pre-Clovis

Pre-Clovis

Pre-Clovis

Pre-Clovis

Pre-Clovis

Pre-Clovis

Pre-Clovis

Pre-Clovis

Pre-Clovis

Pre-Clovis

Pre-Clovis

Pre-Clovis

Pre-Clovis

Pre-Clovis

Pre-Clovis

Pre-Clovis

Pre-Clovis

Pre-Clovis

Pre-Clovis

Boundary Date

Sample
material

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment
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Laboratory Date (BP or

code
UIC2044

BG2044

BG4238

UIC2356

BG3995

UIC2043

BG4236

UIC2359

BG4018

BG4235

BG4234

UIC23508

UIC2350Q

UIC2350

UIC2047

UIC2369

BG4017

UIC2367

BG4220

UIC2046

ka)
164001040

15800+£1080

155001020

14710940

150201010

15210960

154001015

15730£1010

152651000

149654985

147904985

14580+1030

144804920

14000£890

15270960

14370+930

139604965

14080+920

135954930

14350+£910

Source Notes

82

82

82

82

82

82

82

82

82

82

82

82

82

82

82

82

82

82

82

82

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL



Site name Coordinates Provenience Sample Laboratory Date (BP or Source Notes

material code ka)
Debra L. 30.892283, Boundary Date sediment BG4019 13620+880 82 OSL
Friedkin -97.709742
(Block A)
Debra L. 30.892283, Boundary Date sediment UIC2354 14070£910 82 OSL
Friedkin -97.709742
(Block A)
Debra L. 30.892283, Boundary Date sediment BG4219 13010£905 82 OSL
Friedkin -97.709742
(Block A)
Debra L. 30.892283, Clovis and sediment UIC2059Q 13780+885 82 OSL
Friedkin -97.709742  Folsom
(Block A)
Debra L. 30.892283, Clovis and sediment UIC2059 13090+£830 82 OSL
Friedkin -97.709742  Folsom
(Block A)
Debra L. 30.892283, Clovis and sediment UIC2045Q 12925+845 82 OSL
Friedkin -97.709742  Folsom
(Block A)
Debra L. 30.892283, Clovis and sediment UIC2045 12240+800 82 OSL
Friedkin -97.709742  Folsom
(Block A)
Debra L. 30.892283, Clovis and sediment BG4218 13020+870 82 OSL
Friedkin -97.709742  Folsom
(Block A)
Debra L. 30.892283, Clovis and sediment BG4209 12560+830 82 OSL
Friedkin -97.709742  Folsom
(Block A)
Debra L. 30.892283, Clovis and sediment UIC2366A 12100+860 82 OSL
Friedkin -97.709742  Folsom
(Block A)
Debra L. 30.892283, Clovis and sediment UIC2366 12000£770 82 OSL
Friedkin -97.709742  Folsom
(Block A)
Debra L. 30.892283, Clovis and sediment BG4068 12940+855 82 OSL
Friedkin -97.709742  Folsom
(Block A)
Debra L. 30.892283, Clovis and sediment BG4208 12170+820 82 OSL
Friedkin -97.709742  Folsom
(Block A)
Debra L. 30.892283, Paleoindian sediment UIC2050 12970+£830 82 OSL
Friedkin -97.709742
(Block A)
Debra L. 30.892283, Late Paleoindian sediment UIC2048 12690+955 82 OSL
Friedkin -97.709742
(Block A)
Debra L. 30.892283, Late Paleoindian sediment BG4075 11060+735 82 OSL
Friedkin -97.709742
(Block A)
Debra L. 30.892283, Late Paleoindian sediment UIC2365 11870+760 82 OSL
Friedkin -97.709742
(Block A)
Debra L. 30.892283, Late Paleoindian sediment BG4206 10785£715 82 OSL
Friedkin -97.709742
(Block A)
Debra L. 30.892283, Late Paleoindian sediment BG4207 10530+750 82 OSL
Friedkin -97.709742
(Block A)
Debra L. 30.892283, Late Paleoindian sediment BG4341 10830+£695 82 OSL
Friedkin -97.709742
(Block A)
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Site name

Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)

Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)

Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)

Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)
Debra L.
Friedkin
(Block A)

Dent
Dent

Domebo

Dry Creek

Dry Creek

Coordinates

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

30.892283,
-97.709742

40.319080,
-104.829562
40.319080,
-104.829562
34.957529,
-98.271482
63.883333,
-149.033333

63.883333,
-149.033333

Provenience

Late Paleoindian

Late Paleoindian

Late Paleoindian

Late Paleoindian

Late Paleoindian

Late Paleoindian

Late Paleoindian

Late Paleoindian

Early Archaic

Early Archaic

Early Archaic

Early Archaic

Early Archaic

Early Archaic

Early Archaic

Early Archaic

mammoth bone
bed

mammoth bone
bed

Clovis mammoth
bone bed

Loess 2;
component [;
feature 11.02
Loess 2;
component I;
feature 11.02

Sample
material

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

sediment

mammoth
bone (HYP)
mammoth
bone (HYP)
mammoth
bone
hearth
charcoal
(Salix sp.)
hearth
charcoal
(Salix sp.)
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Laboratory Date (BP or Source Notes

code
BG4074

UIC2051

UIC2364

BG4340

BG4067

BG4339

UIC2052

UIC2363

UIC2061

BG4338

UIC2060Q

UIC2060

UIC2362

BG4066

UIC2360

UIC2360s

OxA-
X-2736-11
OxA-
X-2736-12
UCIAMS-1
1341
Beta-315411

UCIAMS-1
35114

ka)
10375£740

10480675

99304640

10360£705

10100695

100954655

92504600

9405+610

92154620

8655+550

8490+560

8070+520

8160+£540

8315+540

7160+470

7030+470

11055450
11155+50
10960+30

11530450

11510440

82

82

82

82

82

82

82

82

82

82

82

82

82

82

82

88

88

33

33

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL

OSL



Site name

Dry Creek

Dry Creek

Dry Creek

Dry Creek

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo

El Fin del
Mundo
Gault
Gault
Gault

Gault

Coordinates

63.883333,
-149.033333

63.883333,
-149.033333

63.883333,
-149.033333

63.883333,
-149.033333

29.733406,
-111.760384
29.733406,
-111.760384
29.733406,
-111.760384
29.733406,
-111.760384
29.733406,
-111.760384
29.733406,
-111.760384
29.733406,
-111.760384
29.733406,
-111.760384
29.733406,
-111.760384
29.733406,
-111.760384
29.733406,
-111.760384
29.733406,
-111.760384
29.733406,
~111.760384
29.733406,
-111.760384
29.733406,
-111.760384
29.733406,
-111.760384
29.733406,
-111.760384
29.733406,
-111.760384
29.733406,
-111.760384
30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742

Provenience

Loess 2;
component I;
feature 11.03

Loess 2;
component [;
feature 11.03

Loess 3;
component II;
feature 11.01

Loess 3;
component II;
feature 11.01
Stratum 3 (A)
Stratum 3 (B)
Stratum 3 (B)
Stratum 3 (B)
Stratum 3 (B)
Stratum 3 (B)
Stratum 3 (B)
Stratum 4 (D)
Stratum 4 (D)
Stratum 4 (D)
Stratum 4 (D.E)
Stratum 4 (D.E)
Stratum 4 (D.E)
Stratum 4 (D.E)
Stratum 4 (D.E)
Stratum 4 (D.E)
Stratum 4 (D.E)
Stratum 4 (D.E)
Stratum 4 (D.E)
Gault Assemblage
Gault Assemblage

Gault Assemblage

Gault Assemblage

Sample
material

hearth
charcoal
(Salix sp.)
hearth
charcoal
(Salix sp.)
hearth
charcoal
(Salix sp.)
hearth
charcoal
(Salix sp.)
shell
(Planorbid)

tooth enamel

organic
matter
tooth enamel

charcoal
charcoal
charcoal

organic
matter
organic
matter
organic
matter
charcoal

charcoal
charcoal

organic
matter
organic
matter
organic
matter
shell
(Succinid)
shell
(Succinid)
shell
(Succinid)
sediment

sediment
sediment

sediment
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Laboratory Date (BP or Source Notes

code
UCIAMS-1
35112

UCIAMS-1
35113

Beta-315410

UCIAMS-1
35115

AA-90707
AA-95550
AA-83272B
AA-95550
(duplicate)

AA-100182
B

AA-100181
B

AA-100181
A
AA-14896A
AA-80078A
AA-80076A
AA-80084A
AA-80671B
AA-80085B
A-14850
A-14836
A-14837
AA-88886
AA-81350
AA-88885
11-06

11-18

11-20

11-05b

ka)
11635+40

11580+40

9460460

9480435

12180+40
9755492
11040+580
9804+93
11880+200
10650£250
11550+60
6185+115
6921+£58
7570+£93
9715+64
9560+120
9290+290
9030+75
9465+100
8375+110
8470+50
8030+50
8770+60
21700+1400
16900+1100
167001100

187001200

33

33

33

33

91

91

91

91

91

91

91

91

91

91

91

91

91

91

91

91

91

91

91

97

97

97

97

OSL

OSL

OSL

OSL



Site name
Gault
Gault
Gault
Gault
Gault
Gault
Gault
Gault
Gault
Gault
Gault
Gault
Gault
Gault
Gault
Gault
Gault
Hebior
Hebior

Hebior

Jake Bluff
Jake Bluff
Jake Bluff
Jake Bluff
Jake Bluff
Lange/

Ferguson

Lange/
Ferguson

Coordinates

30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742
30.892283,
-97.709742
42.643,

-88.010

42.643,

-88.010

42.643,

-88.010

36.596874,
-99.514348
36.596874,
-99.514348
36.596874,
-99.514348
36.596874,
-99.514348
36.596874,
-99.514348
43.334567,
-102.104490
43.334567,
-102.104490

Provenience

Clovis

Clovis

Clovis

Clovis

Paleoindian

Paleoindian

Paleoindian

Paleoindian

Paleoindian

Paleoindian

Paleoindian

Paleoindian

Archaic

Archaic

Archaic

Archaic

Archaic

Paleoindian

Paleoindian

Paleoindian

Clovis bison bone
bed

Clovis bison bone
bed

Clovis bison bone
bed

Clovis bison bone
bed

Clovis bison bone
bed

Clovis mammoth
bone bed

Clovis mammoth
bone bed

Sample
material

sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
mammoth

bone (XAD)

mammoth
bone (XAD)

mammoth
bone (XAD)

bison bone
(XAD)
bison bone
(XAD)
bison bone
(XAD)
bison bone
(XAD)
bison bone
(XAD)
mammoth
bone (XAD)

mammoth
bone (XAD)
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Laboratory Date (BP or Source Notes

code
11-03

11-07

11-15

11-09

11-17

11-13

11-08

09-06

09-05

11-02

09-04

11-16

09-03

09-02

09-01b

09-01

11-01

CAMS-6113

7
CAMS-2830
3
CAMS-6113
6

CAMS-7994
0
CAMS-9096
8
CAMS-9096
9
UCIAMS-6
1657
UCIAMS-5
9874
UCIAMS-1
1344
UCIAMS-1
1345

ka)
11900+800

12900+600
13600600
13200+600
11600£500
10200£500
99004400
9700+400
9300+400
10100400
8800+400
9100+400
6600+300
6100+£300
59004300
59004300
5700+300
12590+50
12480+60

12520450

10750+40
10840+45
10700+45
10810£25
10885+35
10710130

11110+40

97

97

97

97

97

97

97

97

97

97

97

97

97

97

97

97

97

151

153

151

98

98

98

99

99

5

5

OSL
OSL
OSL
OSL
OSL
OSL
OSL
OSL
OSL
OSL
OSL
OSL
OSL
OSL
OSL
OSL

OSL

Although they
might not be the
same, this same
date is noted as
CAMS 24943 in
ref 153.



Site name Coordinates Provenience Sample Laboratory Date (BP or Source Notes

material code ka)
Lehner 31421691, hearth 2 hearth K-554 11180140 107
-110.114805 charcoal
Lehner 31.421691, hearth 2 hearth M-811 11290+£500 107
-110.114805 charcoal
Lehner 31421691, Fl1 hearth SMU-168 10770£140 103
-110.114805 charcoal
Lehner 31421691, Fl1 hearth A-378 10940+£100 103
-110.114805 charcoal
Lehner 31421691, Fl1 hearth SMU-181 11080+£200 103
-110.114805 charcoal
Lehner 31421691, F2/D,Z hearth SMU-194  10950+110 103
-110.114805 charcoal
Lehner 31421691, F2/D,Z hearth SMU-164  10860+280 103
-110.114805 charcoal
Lehner 31421691, F2/D,Z hearth SMU-290  10950£90 103
-110.114805 charcoal
Lehner 31421691, F2/D,Z hearth SMU-196 11080+230 103
-110.114805 charcoal
Lehner 31.421691, F2/FO hearth SMU-347 10620+£300 103
-110.114805 charcoal
Lehner 31421691, F2/FO hearth SMU-297 10700150 103
-110.114805 charcoal
Lehner 31421691, F2/FO hearth SMU-340  10710£90 103
-110.114805 charcoal
Lehner 31.421691, F2/FO hearth SMU-264  11170+£200 103
-110.114805 charcoal
Lehner 31421691, F2/FO hearth SMU-308 11470+£110 103
-110.114805 charcoal
Lehner 31.421691, hearth 1 hearth A-34 7205+450 107
-110.114805 charcoal
Lehner 31.421691, hearth 2 hearth A-32 70224450 107
-110.114805 charcoal
Lehner 31421691, hearth 2 hearth A-30 8330+450 107
-110.114805 charcoal
Lehner 31.421691, hearth 2 hearth A-40a 10900+450 107
-110.114805 charcoal
Lehner 31.421691, hearth 2 hearth A-40b 12000+450 107
-110.114805 charcoal
Lindsay 47.232458, late-Pleistocene =~ mammoth OxA- 12395+55 88
-105.128239 loess bone (HYP) X-2736-15
Lindsay 47.232458, late-Pleistocene = mammoth CAMS- 12330+50 159
-105.128239 loess bone (XAD) 72348
Lindsay 47.232458, late-Pleistocene = mammoth UCIAMS-1 12300+£35 158
-105.128239 loess bone (XAD) 2308
Lindsay 47.232458, late-Pleistocene = mammoth UCIAMS-1 12270+£35 158
-105.128239 loess bone (XAD) 27316
Lubbock 33.622424,  Stratum 1 clams 1-246 12650+£290 128
Lake -101.889496 (Sphaerium
and Psidium),
carbonate
Lubbock 33.622424,  Stratum 1 clams SMU-295  12150£90 128
Lake -101.889496 (Sphaerium
and Psidium),
carbonate
Lubbock 33.622424,  Stratum 1 wood SMU-548 11100+£100 128
Lake -101.889496
Lubbock 33.622424,  Stratum 1 wood SMU-263 1110080 128
Lake -101.889496
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Site name

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake
Lubbock
Lake
Lubbock
Lake

Lubbock
Lake
Lubbock
Lake
Lubbock
Lake

Lubbock
Lake

Lubbock
Lake
Lubbock
Lake
Lubbock
Lake
Lubbock
Lake

Lubbock
Lake

Lubbock
Lake
Lubbock
Lake
Lubbock
Lake
Lubbock
Lake
Lubbock
Lake
Lubbock
Lake
Lubbock
Lake
Lubbock
Lake

Coordinates

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496
33.622424,
-101.889496
33.622424,
-101.889496

33.622424,
-101.889496
33.622424,
-101.889496
33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496
33.622424,
-101.889496
33.622424,
-101.889496
33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496
33.622424,
-101.889496
33.622424,
-101.889496
33.622424,
-101.889496
33.622424,
-101.889496
33.622424,
-101.889496
33.622424,
-101.889496
33.622424,
-101.889496

Provenience

Stratum 1

Stratum 1

Stratum 2
(2ALB1)

Stratum 2
(2ALB1)

Stratum 2
(2ALBI1)

Stratum 2
(2ALB1)

Stratum 2
(2ALB2)

Stratum 2
(2ALB2)

Stratum 2
(2ALB2)

Stratum 2
(2ALB2)

Stratum 2 (2A
upper)
Stratum 2 (2B
base)

Stratum 2 (2B
base)

Stratum 2 (2B
middle)

Stratum 2 (2B
middle)

Stratum 2 (2B
middle)
Stratum 2 (2B
upper)
Stratum 2 (2B
upper)
Stratum 2 (2B
upper)
Stratum 2 (2B
upper)
Stratum 2 (2B
upper)
Stratum 2 (2B
upper)
Stratum 2 (2B
upper)

Sample
material
bison bone
apatite, same
as SMU-367
bison bone
collagen,
same as
SMU-317
snails
(Helisoma
trivolis,
Lymnaea
reflaxa),
carbonate
organic mud,
humin
diatomite,
humic acid
snails,
carbonate,
solid carbon

charcoal

cienaga,
humin
diatomite,
humic acid,
same as
SMU-247
diatomite,
humin acid,
same as
SMU-251
organic mud,
humin
cienaga,
humic acid
diatomite,
humic acid
charred bison
bone, solid
carbon
charred bison
bone, solid
carbon
organic mud,
humic acid
organic mud,
humin
cienaga,
humic acid
cienaga,
humic acid
organic mud,
humic acid
cienaga,
humic acid
organic mud,
humin
cienaga,
humic acid
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Laboratory Date (BP or Source Notes

code
SMU-317

SMU-367

SMU-292

SI1-3202
SMU-285

L-283¢g

SMU-547
SI-3200

SMU-251

SMU-247

SI1-3203
SMU-728
SMU-275

C-558

L-283H

SMU-759
SI-4177
SMU-827
SMU-830
SI-302
SMU-262
SI-3204

SMU-648

ka)
8860+90

7040+600

10880+90

10780+80
10530+90

9700+450

10540£100
10360+80

10060170

7840+£170

10015+75
9990+100
9960+80

98834350

77654£200

9330+70
8655+90
7980+180
8210+240
7890+100
7970£70
7255+75

7100480

128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

128



Site name

Lubbock
Lake
Lubbock
Lake
Lubbock
Lake
Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Coordinates

33.622424,
-101.889496
33.622424,
-101.889496
33.622424,
-101.889496
33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

Provenience

Stratum 2 (2B
upper)
Stratum 2 (2B
upper)
Stratum 3 (3e)

Stratum 3 (3/)

Stratum 3 (3/)

Stratum 3 (3/)

Stratum 4 (4/)

Stratum 4 (4/)

Stratum 4 (4/)

Stratum 4 (4/)

Stratum 4 (4/)

Stratum 4 (4/)

Stratum 4 (4A)

Stratum 4 (4A)

Stratum 4 (4B)

Sample
material
cienaga,
humin
cienaga,
humic acid
humic acid

buried A
horizon,
humin

buried A
horizon,
humin, check
on SI-3197
buried A
horizon,
humic acid

marsh, humin

marsh,
humin, check
on SI-3205

marsh, humin

marsh,
humin, check
on SI-3206

marsh, humic
acid

marsh, humin

bison bone
collagen
(average of
several dates)

bison bone
apatite, same
as SMU-367

ash and
humic acid,
same as
SI-4171
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Laboratory Date (BP or Source Notes

code
SI-4178

SMU-544

SMU-545

SI-3197

SI-4172

SMU-531

SI-3205

SI-4176

SI1-3206

SI-4175

SMU-697

SI-4588

SMU-332/3

33

SMU-309

SMU-492

ka)
6705495

6400+80
5770+£80

6115+75

5475475

4900+60

5545+100

4355+80

3925480

3175485

2600+50

980+60

4910+50

4470+£50

4960+50

128

128

128

128

128

128

128

128

128

128

128

128

128

128

128

excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)



Site name

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Coordinates

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

Provenience

Stratum 4 (4B)

Stratum 4 (4B)

Stratum 4 (4B)

Stratum 4 (4B)

Stratum 4 (4B)

Stratum 4 (4B)

Stratum 5 (5A/)

Stratum 5 (5A)

Stratum 5 (5A)

Stratum 5 (5A)

Stratum 5 (5A)

Stratum 5 (5A)

Sample
material
ash and
humic acid,
same as
SMU-492

buried A
horizon,
humin

buried A
horizon,
humin

buried A
horizon,
humic acid

buried A
horizon,
humin

buried A
horizon,
humic acid

marsh, humic
acid

buried A
horizon,
humic acid

buried A
horizon,
humin

charcoal,
lower FA8-6

charcoal,
upper FA8-6,
same as
SMU-345

charcoal
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Laboratory Date (BP or Source

code
SI-4171

SI-4174

SI-3201

SMU-651

SI-4169

SMU-534

SMU-698

SMU-314

SI-3208

SI-2701

SI1-2700

SMU-546

ka)
4700+65

1955475

1215465

890+70

880+70

870+40

600+50

720440

640+75

505455

380+40

320460

128

128

128

128

128

128

128

128

128

128

128

128

Notes

excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)



Site name

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Lubbock
Lake

Manis

Coordinates

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

33.622424,
-101.889496

48.032304,
-123.101320

Provenience

Stratum 5 (5A)

Stratum 5 (5A)

Stratum 5 (5A)

Stratum 5 (5A)

Stratum 5 (5A)

Stratum 5 (5A)

Stratum 5 (5A)

Stratum 5 (5B/)

Stratum 5 (5B/)

Stratum 5 (5B/)

Stratum 5 (5B)

colluvium

Sample
material

charcoal

charcoal,
upper FAS8-6,
same as
S1-2700

charcoal

buried A
horizon,
humic acid

modern A
horizon,
humic acid

charred bison
bone

charred bison
bone

wood

marsh, humic
acid

wood

buried A
horizon,
humic acid

mastodon
tusk ivory
sample no. 1
(XAD)
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Laboratory Date (BP or Source

code
SI1-2704

SMU-345

SI-2703

SMU-555

SMU-343

1-208

1-140

SMU-715

SMU-831

SI-716

SMU-650

UCIAMS-1
1350

ka)
315+50

300+60

285+60

220+50

160+60

160+90

70£70

400+110

390+50

210+40

50+50

11975435

128

128

128

128

128

128

128

128

128

128

128

160

Notes

excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)
excluded from
models (see site
description for
further
information)



Site name

Manis

Manis

Manis

Mead

Mead

Mead

Mead

Mead

Mead

Mead

Mead

Mead

Mead

Mead

Mead

Mead

Mead

Mead

Mead

Mead

Meadowcroft
Rockshelter

Meadowcroft
Rockshelter
Meadowcroft
Rockshelter

Meadowcroft
Rockshelter

Coordinates

48.032304,
-123.101320

48.032304,
-123.101320

48.032304,
-123.101320
64.271001,
-146.075173
64.271001,
-146.075173
64.271001,
-146.075173
64.271001,
-146.075173
64.271001,
-146.075173
64.271001,
-146.075173
64.271001,
-146.075173
64.271001,
-146.075173
64.271001,
-146.075173
64.271001,
-146.075173
64.271001,
-146.075173

64.271001,
-146.075173

64.271001,
-146.075173
64.271001,

-146.075173

64.271001,
-146.075173

64.271001,
-146.075173

64.271001,
-146.075173
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813

Provenience

colluvium

colluvium

colluvium
CzZ1
CZ1
CZz2
CZ2
CZ3
CZ3
CZ3
CZ3
CZ3
Cz4

Cz4

Cz4

Cz4

Cz4

Cz4

Cz4

CZ5

Stratum Ila (F-46
lower)
Stratum Ila (F-46
lower)

Stratum Ila (F-46
lower)

Stratum Ila (F-46
lower)

Sample
material

mastodon
tusk ivory
sample no. 1
(XAD)
mastodon
tusk ivory
sample no. 2
(XAD)
mastodon rib
bone (XAD)

charcoal
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal

charcoal
(Betula sp.)
charcoal
(Populus sp.)
Wapiti antler
tool

hearth
charcoal
(Betula sp.)
hearth
charcoal
(Populus/
Salix)

hearth
charcoal
charcoal
(Populus/
Salix)
charcoal
(stratigraphic
)

charcoal
(stratigraphic
)

bone collagen
(Bison sp.)
charcoal

charcoal
charcoal

charcoal
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Laboratory
code

UCIAMS-1
2046

UCIAMS-1
1677

UCIAMS-2
9113
Beta-312937
Beta-264529
Beta-264525
Beta-264524
Beta-264528
Beta-264526
Beta-264527
Beta-337171
Beta-342449

Beta-342930

Beta-337174

Beta-337172

Beta-264530

Beta-337181

Beta-59121

Beta-59120

Beta-264522
SI-2354"+16
1754975
SI-1686
SI-1872

SI-2488

Date (BP or Source Notes

ka)
11975+35

11890435

11990+30
3780+30
4940+40
4580+40
6050+40
7790+50
10140+50
10160+50
10220440
10560+40
11050+40

11080450

11100£50

11210460

11030+50

11560480

11600+60

11460450

16175975
15120165
14975+620

11320+340

160

160

160
35
34,35
35
34,35
34,35
35

35

35

35

17

35

35

34,35

17, 34

17, 34

17, 34

17, 34
17, 34
164
164

164



Site name

Meadowcroft
Rockshelter

Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter

Meadowecroft
Rockshelter

Meadowcroft
Rockshelter

Meadowcroft
Rockshelter
Meadowecroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter

Coordinates

40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813

40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813

Provenience
Stratum Ila (F-46

lower)

Stratum Ila (F-46
lower)

Stratum Ila (F-46
lower)

Stratum Ila (F-46
lower)

Stratum Ila (F-46
lower)

Stratum IIb
Stratum IIb
Stratum IIb
Stratum IIb
Stratum IIb
Stratum IIb
Stratum IIb
Stratum IIb

Stratum IIb

Stratum IIb

Stratum IIb
Stratum I1I
Stratum 11
Stratum I1I
Stratum I1I
Stratum 11
Stratum 11
Stratum IV
Stratum [V
Stratum IV
Stratum IV
Stratum IV
Stratum IV

Stratum IV

Sample
material
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal
black walnut
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal

charcoal

carbonized
basketry
fragments
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal

charcoal

charcoal
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Laboratory Date (BP or Source Notes

code
SI1-2065

SI-2489

SI-2491

SI-2061

SI-2064

SI-2056

SI-2055

Pitt-292

SI-2358

SI-1685

SI1-2356

SI-2054

SI-2058

S1-2063

SI-1680

SI-1681

SI-1679

SI-2046

SI-3030

SI1-2053

SI-1664

SI-2066

SI1-2049

SI-1660

SI-1668

SI-1665

SI-3031

SI-2359

SI-1674

ka)

13240+1010 164

12800+870

113004700

9075+115

8010+110

5300130

6670+140

6630+70

62904355

2870+85

4380+500

4005+85

3970+85

39504240

3770+90

3210495

3255+115

3115470

3100+£90

1140+115

3065+80

2930+£75

3050+85

2860+80

2820+£75

2815+80

2655+120

24854350

2325475

164

164

164

164

164

164

164

164

164

164

164

164

164

164

164

164

164

164

164

164

164

164

164

164

164

164

164

164



Site name

Meadowcroft
Rockshelter

Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meadowcroft
Rockshelter
Meay
Channel I

Meay
Channel I
Meay
Channel I

Meay
Channel I
Meay
Channel I

Meay
Channel I

Meay
Channel I

Meay
Channel I

Meay
Channel I
Meay
Channel I

Meay
Channel I

Meay
Channel I

Meay
Channel I
Meay
Channel I
Meay
Channel I
Meay
Channel I

Meay
Channel I

Coordinates

40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
40.286445,
-80.488813
51.659051,
-128.098817

51.659051,
-128.098817
51.659051,
-128.098817

51.659051,
-128.098817
51.659051,
-128.098817

51.659051,
-128.098817

51.659051,
-128.098817

51.659051,
-128.098817

51.659051,
-128.098817
51.659051,
-128.098817

51.659051,
-128.098817

51.659051,
-128.098817

51.659051,
-128.098817
51.659051,
-128.098817
51.659051,
-128.098817
51.659051,
-128.098817
51.659051,
-128.098817

Provenience

Stratum IV

Stratum V

Stratum V

Stratum V

Stratum V

Stratum V

Stratum X/XI

Stratum X

Stratum X

Stratum X

Stratum X

Stratum X

Stratum IX

Stratum IX

Stratum IX

Stratum IX

Stratum VIII

Stratum VII

Stratum VII

Stratum VII

Stratum VII

Stratum VI

Stratum 11

Sample
material

charcoal
charcoal
charcoal
charcoal
charcoal
charcoal

Pinus
contorta
wood

wood

Pinus
contorta
wood

wood

Pinus
contorta
wood

Pinus
contorta
wood

Pinus
contorta
wood
unidentified
organic
material
Malus seed +
wood

unidentified
organic
material-root

Pinus
contorta
wood

unidentified
organic
material-root
charcoal

unidentified
plant material
charcoal

charcoal

charcoal
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Laboratory
code

SI-2051
SI-2487
SI-2362
SI-3022
SI-3027
SI-3024

UCIAMS-1
63739

UCIAMS-1
49779
UCIAMS-1
69402

UCIAMS-1
42561
UCIAMS-1
63741

UCIAMS-1
63740

UCIAMS-1
84916

UCIAMS-1
69403

UCIAMS-1
79713
UCIAMS-1
69401

UCIAMS-1
69399

UCIAMS-1
69400

UCIAMS-1
79714
UCIAMS-1
79712
UCIAMS-1
63742
UCIAMS-1
63743
UCIAMS-1
86383

Date (BP or Source Notes

ka)
2290+90

2155+65
2075+125
1880+65
1790+60
1665+65

11440+25

11435430

11365425

11295430

11260425

1072060

10625+20

9820480

8410+20

4935425

10980+25

2855+15

2650+15
2645+15
2605+20
271520

72015

164

164

164

164

164

164

126

126

126

126

126

126

126

126

126

126

126

126

126

126

126

126

126

excluded from
models (see site

description for
further
information)



Site name

Mesa

Mesa

Mesa

Mesa

Mesa

Mesa

Mesa

Mesa

Mesa

Mesa

Mesa

Mesa

Mesa

Mesa

Mesa

Mesa

Mesa

Moose Creek

Moose Creek

Moose Creek

Moose Creek

Moose Creek

Moose Creek

Coordinates

68.439857,
-155.813683
68.439857,
-155.813683
68.439857,
-155.813683
68.439857,
-155.813683
68.439857,
-155.813683
68.439857,
-155.813683
68.439857,
-155.813683

68.439857,
-155.813683
68.439857,
-155.813683

68.439857,
-155.813683
68.439857,
-155.813683

68.439857,
-155.813683
68.439857,
-155.813683
68.439857,
-155.813683
68.439857,
-155.813683
68.439857,
-155.813683
68.439857,
-155.813683
64.066667,
-149.100000

64.066667,
-149.100000

64.066667,
-149.100000

64.066667,
-149.100000

64.066667,
-149.100000

64.066667,
-149.100000

Provenience
g

"B

"B

"Saddle"

"B

nAN

"Saddle"

IIBH

HBH

HBH

HBH

"Saddle"
g
"Saddle"
"B
"Saddle"
g

Component I/

lower paleosol
complex/Nenana

Transition
between

Component I and
II (soil organics)

Transition
between

Component [ and
II (soil organics)

Transition
between

Component I and
II (soil organics)

Transition
between

Component I and
II (soil organics)
Component I1//

Denali I

Sample
material
hearth
charcoal
hearth
charcoal
hearth
charcoal
hearth
charcoal
hearth
charcoal
hearth
charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal

soil charcoal
hearth
charcoal
hearth
charcoal

soil organics

soil organics

soil organics

soil organics

hearth
charcoal

Laboratory
code

DIC-1589
Beta-55286

Beta-57430/
CAMS-4147

Beta-50429

Beta-55283/
CAMS-3569

Beta50428/
ETH-9086

Beta-69898/
CAMS-1103
5

Beta-52606/
CAMS-2688

Beta-69900/
CAMS-1103
7

Beta-55285/
CAMS-3571

Beta-69899/
CAMS-1103
6

Beta-55282/
CAMS-3568

Beta-57429/
CAMS-4146

Beta-50430/
ETH-9087

Beta-55284/
CAMS-3570

Beta-36805/
ETH-6570

Beta-55284/
CAMS-3570

Beta-96627

GX-6281

1-11227

A-2144

A-2168

Beta-106040
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Date (BP or Source Notes

ka)
7620495

11660+80
11190+70
10980+280
10240+80
10090+85

10070+60

10060+70

10050+90

10000+80

9900480

9990+80
9900+70
9945+75
9930+80
9730480
9930+80

11190+60

11730£250

10640+280

8940+£270

8160+260

10500+60

36

37

37

36

37

37

36

37

36

37

36

37

37

37

37

37

37

41

43

43

43

43

41



Site name
Moose Creek

Murray
Springs
Murray
Springs
Murray
Springs
Murray
Springs
Murray
Springs
Murray
Springs
Murray
Springs
Murray
Springs
Owl Ridge

Owl Ridge

Owl Ridge

Owl Ridge

Owl Ridge

Owl Ridge

Owl Ridge

Owl Ridge

Owl Ridge

Owl Ridge

Owl Ridge

Owl Ridge

Owl Ridge

Owl Ridge

Coordinates

64.066667,
-149.100000

32.236196,
-110.330801
32.236196,
-110.330801
32.236196,
~110.330801
32.236196,
-110.330801
32.236196,
-110.330801
32.236196,
~110.330801
32.236196,
-110.330801
64.0125,
-149.556944

64.0125,
-149.556944

64.0125,
-149.556944

64.0125,
-149.556944

64.0125,
-149.556944

64.0125,
-149.556944

64.0125,
-149.556944

64.0125,
-149.556944

64.0125,
-149.556944

64.0125,
-149.556944

64.0125,
-149.556944

64.0125,
-149.556944

64.0125,
-149.556944

64.0125,
-149.556944

Provenience

Component 111/
Denali 1T
Graveyard
Member (F1)
Graveyard
Member (F1)
Graveyard
Member (F1)
Graveyard
Member (F1)
Graveyard
Member (F1)
Graveyard
Member (F1)
Graveyard
Member (F1)
Graveyard
Member (F1)
Stratum 2/
Component 1/
Square N8SE110
Stratum 4/
Component 2/
Square N85E103
Stratum 4/
Component 2/
Square N85E103
Stratum 4/
Component 2/
Square N86E104
Stratum 4/
Component 2/
Square N86E103
Stratum 4/
Component 2/
Square N86E103
Stratum 4/
Component 2/
Square N86E103
Stratum 4/
Component 2/
Square N86E103
Stratum 4/
Component 2/
Square N86E104
Stratum 4/
Component 2/
Square N86E106
Stratum 4/
Component 2/
Square N88E105
Stratum 4/
Component 2/
Square N88E105
Stratum 4/
Component 2/
Square N88E108
Stratum 4/
Component 2/
Square N95SE98

Sample
material

hearth
charcoal

charcoal
(Fraxinus sp.)
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal

charcoal

charcoal
(Salix sp.)

charcoal
(Salix sp.)

charcoal
(Salix sp.)

charcoal
(Salix sp.)

charcoal
(Salix sp.)

charcoal
(Salix sp.)

charcoal
(Salix sp.)

charcoal
(Salix sp.)

charcoal
(Salix sp.)

charcoal
(Salix sp.)

charcoal
(Salix sp.)

charcoal
(Salix sp.)

charcoal
(Salix sp.)

charcoal
(Picea sp.)
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Laboratory Date (BP or Source Notes

code
Beta-106041

SMU-18

A-805

Tx-1413

Tx-1462

SMU-27

SMU-41

SMU-42

Tx-1459

AA-86969

UCIAMS-7

1261

AA-86968

AA-86964

AA-86960

AA-86962

AA-86963

AA-86961

AA-86965

AA-86966

UCIAMS-7

1260

AA-86967

Beta-289378

ka)
5680+50

11190+180
111504450
11080+180
10930£170
10890+180
10840+70

10840+140
10710160

11060+60

10485+25

10440+60

10420+60

1041560

10335+60

10340+75

10330+70

10295+60

10290+75

10125420

10120£75

10020+40

Beta-289382 80+40

41

103

103

103

103

103

103

103

103

46

46

46

46

46

46

46

46

46

46

46

46

46

46



Site name

Owl Ridge

Owl Ridge

Owl Ridge

Owl Ridge

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson
Page-Ladson

Page-Ladson

Coordinates

64.0125,
-149.556944

64.0125,
-149.556944

64.0125,
-149.556944

64.0125,
-149.556944

30.173805,
-83.956282

30.173805,
-83.956282

30.173805,
-83.956282

30.173805,
-83.956282

30.173805,
-83.956282
30.173805,
-83.956282

30.173805,
-83.956282

30.173805,
-83.956282

30.173805,
-83.956282

30.173805,
-83.956282

30.173805,
-83.956282

30.173805,
-83.956282

30.173805,
-83.956282
30.173805,
-83.956282

30.173805,
-83.956282
30.173805,
-83.956282
30.173805,
-83.956282

Provenience

Strata 6/5/4/
Component 3/2/
Square N83E105

Strata 6/5/4/
Component 3/2/
Square N83E105

Stratum 5/
Component 3/
Square N92E110

Stratum 5/

Component 3/
Square N92E110

Stratum 3a

Stratum 3a

Stratum 3a

Stratum 3a

Stratum 3¢

Stratum 3¢

Stratum 3¢

Stratum 3¢

Stratum 3¢

Stratum 3¢

Stratum 3¢

Stratum 3¢

Stratum 3¢

Stratum 3¢

Stratum 3¢
Stratum 3¢

Stratum 3¢

Sample
material

charcoal
(Salix sp.)

charcoal
(Salix sp.)

charcoal
(Salix sp.)

charcoal
(Salix sp.)

wood
(Taxonium
distichum)
wood
(Taxonium
distichum)
twig
(Taxonium
distichum)
twig
(Taxonium
distichum)
twig
(Quercus sp.)
twig
(Taxonium
distichum)
wood
(Taxonium
distichum)
wood
(Taxonium
distichum)
wood
(Taxonium
distichum)
wood
(Quercus-
Leucobalanus
group)

wood
(Quercus-
Leucobalanus
group)

wood
(Taxonium
distichum)
wood
(Fraxinus sp.)
bark
(unknown
peridem)
wood (Abies)

wood (Acer)

twig
(Quercus sp.)
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Laboratory Date (BP or Source Notes

code
Beta-289377

Beta-289376

Beta-330172

Beta-289379

UCIAMS-1
41961

UCIAMS-1
41960

UCIAMS-1
41959

UCIAMS-1
41958

UCIAMS-1
41957
UCIAMS-1
41956

UCIAMS-1
41955

UCIAMS-1
41954

UCIAMS-1
41953

UCIAMS-1
41952

UCIAMS-1
41951

UCIAMS-1
41950

UCIAMS-1
27303
UCIAMS-1
27305

UCIAMS-1
27304
UCIAMS-1
27302
UCIAMS-1
41949

ka)
10080+40

9550+40

9880440

9790440

13080+40

13945+50

12615+35

12495+35

12420430

12395+30

13585+35

13005+35

14510+40

12385+35

12415430

13830+35

12495+30

13015+30

12420+30
12425430

12385+35

46

46

46

46

171

171

171

171

171

171

171

171

171

171

171

171

171

171

171

171

171



Site name
Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson
Page-Ladson
Page-Ladson

Page-Ladson

Page-Ladson

Page-Ladson

Coordinates

30.173805,
-83.956282
30.173805,
-83.956282

30.173805,
-83.956282
30.173805,
-83.956282

30.173805,
-83.956282

30.173805,
-83.956282
30.173805,
-83.956282

30.173805,
-83.956282

30.173805,
-83.956282
30.173805,
-83.956282

30.173805,
-83.956282

30.173805,
-83.956282
30.173805,
-83.956282

30.173805,
-83.956282
30.173805,
-83.956282

30.173805,
-83.956282
30.173805,
-83.956282
30.173805,
-83.956282
30.173805,
-83.956282

30.173805,
-83.956282

30.173805,
-83.956282

Provenience

Stratum 3¢

Stratum 3¢

Stratum 3¢

Stratum 3¢

Stratum 3¢

Stratum 3¢

Stratum 3¢

Stratum 3¢

Stratum 3¢

Stratum 3¢

Stratum 4a

Stratum 4b

Stratum 4b

Stratum 4b

Stratum 4b

Stratum 4b

Stratum 4b

Stratum 4b

Stratum 4b

Stratum 4b

Stratum 4b

Sample
material
wood
(Fraxinus sp.)
wood
(Taxonium
distichum)
twig
(Fraxinus sp.)
twig
(Taxonium
distichum)
twig
(Taxonium
distichum)
twig
(Quercus sp.)
twig
(unidentified
hardwood)
twig
(unidentified
hardwood)
twig
(Fraxinus sp.)
twig
(unidentified
hardwood)
wood
(unidentified
hardwood)

wood (Morus
rubra)

twig
(unidentified
hardwood)

wood (Fagus
grandifolia)
wood
(Taxonium
distichum)
twig (Carya
sp.)

wood (Fagus
grandifolia)
twig (Carya
sp. aquatic)
twig
(unidentified
hardwood,
ring-porous)
twig
(unidentified
hardwood,
diffuse-
porous)

twig
(unidentified
hardwood)
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Laboratory
code
UCIAMS-1
41948
UCIAMS-1
41947

UCIAMS-1
41946
UCIAMS-1
41945

UCIAMS-1
41944

UCIAMS-1
41943
UCIAMS-1
41942

UCIAMS-1
41941

UCIAMS-1
41940
UCIAMS-1
41939

UCIAMS-1
41938

UCIAMS-1
41937
UCIAMS-1
41935

UCIAMS-1
41934
UCIAMS-1
41933

UCIAMS-1
41932
UCIAMS-1
41931
UCIAMS-1
41930
UCIAMS-1
41929

UCIAMS-1
41928

UCIAMS-1
53343

Date (BP or Source Notes

ka)
12430430
13440+40

12400+35

12400+35

12410435

12410+£30

12440+30

12365+30

12430+30

12430+35

12440+30

12380+35

12250435

12365+30

12295435

12310+£30
12275+30
12370+30

12270+30

12335435

12260+35

171

171

171

171

171

171

171

171

171

171

171

171

171

171

171

171

171

171

171

171

171



Site name

Paisley Caves

Paisley Caves

Paisley Caves

Paisley Caves

Paisley Caves

Paisley Caves

Paisley Caves

Paisley Caves

Paisley Caves

Paisley Caves

Paisley Caves

Paisley Caves

Paisley Caves

Paisley Caves

Paisley Caves

Coordinates
42.776636,
-120.667361

42.776636,
-120.667361

42.776636,
-120.667361

42.776636,
-120.667361

42.776636,
-120.667361

42.776636,
-120.667361

42.776636,
-120.667361

42.776636,
-120.667361

42.776636,
-120.667361

42.776636,
-120.667361

42.776636,
-120.667361

42.776636,
-120.667361

42.776636,
-120.667361

42.776636,
-120.667361

42.776636,
-120.667361

Provenience

Cave 5, LU 1b,
excavation unit
5/5D

Cave 5, LU 1b,
excavation unit
5/5D

Cave 5, LU 1b,
excavation unit
5/7C

Cave 5, LU 1b,
excavation unit
5/7C

Cave 5, LU laor
b, excavation unit

5/6B

Cave 5, LU laor
b, excavation unit

5/6B

Cave 5, Profile
III, LU 1;
excavation unit
5/16A

Cave 5, Profile
III, LU 1;
excavation unit
5/16A

Cave 5, Profile
III, LU 2; ;
excavation unit
5/16A

Cave 5, Profile
III, LU 2; ;
excavation unit
5/16A

Cave 5, Profile
III, LU 2; ;
excavation unit
5/16A

Cave 5, Profile
III, LU 2; ;
excavation unit
5/16A

Cave 5, Profile
III, LU 2,
excavation unit
5/16A

Cave 5, Profile
11, LU 2,
excavation unit
5/16A

Cave 5, Profile
III, LU 2,

excavation unit
5/16A

Sample
material
human
coprolite
(1961-
P-5/5D-31)
human
coprolite
(1961-
P-5/5D-31)
human
coprolite
(1294-
PC-5/7C-31)
human
coprolite
(1294-
PC-5/7C-31)
human
coprolite
(1294-
PC-5/6B-50)
human
coprolite
(1294-
PC-5/6B-50)
Artemisa
twig (geo
stratigraphic)

Artemisa
twig (geo
stratigraphic)

Ericacaca
twig (geo
stratigraphic;
2010PC-224)
Camelid
coprolite
(water
soluble)
Human
coprolite
(water
soluble)
Human
coprolite
(macro)

Artemisa
twig (water
soluble
proteins;
2010PC-223)
Artemisa
twig (water
soluble salts;
2010PC-223)
Artemisa
twig
(2010PC-223
)
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Laboratory Date (BP or Source Notes

code

Beta-213424
4

OxA-16498

OxA-16497

Beta-213426
3

Beta-216474
2

OxA-16495

UCIAMS-8
0384

UCIAMS-8
0377

UCIAMS-8
0381

UCIAMS-9
0586

UCIAMS-9
0584

UCIAMS-9
0583

UCIAMS-8
0379

UCIAMS-8
0380

UCIAMS-8
0378

ka)
12400+60

12275455

12345+55

12290+60

12260+60

12140+70

12410+£25

12405+25

11500+30

11315+25

11250425

11205+25

11295425

11165425

11070£25

175

175

175

175

175

175

entered as "Unit
2 (lower)" in the
model

entered as "Unit
2 (lower)" in the
model

entered as "Unit
2 (lower)" in the
model

entered as "Unit
2 (lower)" in the
model

entered as "ISL"
in the model

entered as "ISL"
in the model

entered as "ISL"
in the model



Site name

Paisley Caves

Schaefer
Schaefer
Schaefer

Shawnee
Minisink

Shawnee
Minisink

Shawnee
Minisink

Shawnee
Minisink

Shawnee
Minisink
Shawnee
Minisink
Shawnee
Minisink
Shawnee
Minisink
Shawnee
Minisink
Shawnee
Minisink
Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Coordinates

42.776636,
-120.667361

42.643,
-88.010
42.643,
-88.010
42.643,
-88.010
40.995474,
-75.13735

40.995474,
-75.13735

40.995474,
-75.13735

40.995474,
-75.13735

40.995474,
-75.13735
40.995474,
-75.13735
40.995474,
-75.13735
40.995474,
-75.13735
40.995474,
-75.13735
40.995474,
-75.13735
40.945194,
-83.346083

40.945194,
-83.346083

40.945194,
-83.346083

40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083

Provenience

Cave 5, Profile
III, LU 2,
excavation unit
5/18A

Paleoindian

Paleoindian

Paleoindian

hearth 2 (feature
9), sq. 4/4E (2006

excavations)

hearth 1 (feature

12), sq. 4/4E
(2006
excavations)

hearth 1 (feature

12), sq. 4/4E
(2006
excavations)

hearth 1 (feature

12), sq. 4/4E
(2006
excavations)

Zone 4 (1972
excavations)

Zone 4 (1972
excavations)

Zone 4 (1974
excavations)

Zone 4 (1974
excavations)

Zone 4 (1974
excavations)

Zone 4 (1972
excavations)

Unit 5a

Unit 5a

Unit 5a

Unit 5a
Unit 5a
Unit 5a
Unit 5a
Unit 5a

Unit 5a

Sample
material
Unidentified
macroflora in
sediment

mammoth
bone (XAD)
mammoth
bone (XAD)
mammoth
bone (XAD)

charred
hawthorne
seeds

hearth
charcoal

hearth
charcoal

hearth
charcoal

hearth
charcoal
hearth
charcoal
charcoal
(humates)
charcoal

hearth
charcoal
hearth
charcoal
dentin
collagen (C.
scotti)

dentin
collagen (C.
scotti)

dentin
collagen (C.
scotti)

bone collagen
(M.nasutus)
bone collagen
(A. simus)
bone collagen
(A. simus)
bone collagen
(A. simus)
bone collagen
(A. simus)
wood
charcoal
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Laboratory
code

UCIAMS-9
8932

CAMS-3017
1

CAMS-6113
5

CAMS-6114
3

OxA-17371

UCIAMS-2
4866

UCIAMS-2
4865

Beta-203865

Beta-127162
Beta-101935
W-3391
W-3388
W-3134
W-2994

Beta-127908
b

AA-127908
a

AA-127907

Beta-139687

CAMS-1283
7

CAMS-1283
9

CAMS-3396
8

CAMS-1284
5

Beta-127909

Date (BP or Source

ka)
10855+30

12310+60
12320450
12390+40

10970+50

11020430

10915+25

10820+50

10900+40
10940+90
11050£1000
9310+1000
10750600
10590+300

12840+100

125904450

12520+170

11860+40
11480+60
11570+£70
11570450
11610+90

10840+80

9

153

151

151

114

114

114

114

110

110

110

110

118

118

118

118

119

118

119

119

118

Notes

entered as "Unit
2 (upper)" in the
model

incorrectly
noted as
"OxA-1731" in
Gingerich ,
2007,2013



Site name

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Sheriden
Cave

Swan Point

Swan Point

Swan Point

Swan Point

Coordinates

40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083

40.945194,
-83.346083

40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
40.945194,
-83.346083
63.300000,
-146.033333

63.300000,
-146.033333

63.300000,
-146.033333

63.300000,
-146.033333

Provenience

Unit 5a

Unit 5a

Unit 5b

Unit 5b

Unit 5b

Unit 5b

Unit 5b

Unit 5¢

Unit 5¢

Unit 5¢

Unit 5¢

Unit 5¢

Unit 5¢

Unit 5¢

Unit 5S¢

Unit 5¢

Unit 5¢

Unit 6

Unit 6

Unit 6

Unit 6

CZ4b

CZ4b

CZ4b

CZ4b

Sample
material
wood
charcoal

bone point
(XAD)
wood
charcoal

wood
charcoal

bone collagen
(P.
compressus)
bone collagen
(P.
compressus)
wood
charcoal
wood
charcoal

wood
charcoal

bone collagen
(C. ohioensis)
wood
charcoal

wood
charcoal

wood
charcoal
wood
charcoal

wood
charcoal

wood
charcoal

bone collagen
(R. tarandus)
wood
charcoal

wood
charcoal
wood
charcoal
wood
charcoal

mammoth
ivory tusk
collagen
mammoth
ivory tusk
collagen
mammoth
ivory tusk
collagen
mammoth
molar
collagen

Laboratory
code
Beta-127910
UCIAMS-3
8249
AA-21711
PITT-0982

CAMS-3397
0

CAMS-1034
9

AA-21712
Beta-117607
Beta-117601
CAMS-2678
3
Beta-117602
AA-21710
Beta-117606
Beta-117603
Beta-117605
Beta-117604
Beta-139686
AA-21706
AA-21705
CAMS-2412

7

CAMS-2412
6

NSRL-2001/
CAMS-1704
5

AA-98488

Beta-365062

AA-T74250
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Date (BP or Source Notes

ka)
10960+60

10915+30
13210+80
11710£220

11130+60

11060+60

10470+70
10970+70
10940+70
10850+60
10850+70
10680+80
10620+70
10600+60
10570+70
10550+70
10440+40
10020£115
9775+70
9190+60
9170+60

12060+70

12500£150

12170+50

12110£120

118

117

118

119

118

119

118

118

118

118

118

118

118

118

118

118

118

118

118

119

119

50

49

49



Site name

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Coordinates

63.300000,
-146.033333

63.300000,
-146.033333

63.300000,
-146.033333

63.300000,
-146.033333

63.300000,
-146.033333
63.300000,
-146.033333

63.300000,
-146.033333

63.300000,
-146.033333

63.300000,
-146.033333
63.300000,
-146.033333

63.300000,
-146.033333

63.300000,
-146.033333
63.300000,
-146.033333
63.300000,
-146.033333

63.300000,
-146.033333
63.300000,
-146.033333
63.300000,
-146.033333
63.300000,
-146.033333
63.300000,
-146.033333
63.300000,
-146.033333
63.300000,
-146.033333
63.300000,
-146.033333
63.300000,
-146.033333

Provenience

CZ4b

CZ4b

CZ4b

CZ4b

CZ4b

CZ4b

CZ4b

CZ4b

CZ4b

CZ4b

CZ4b

CZ4a

CZ4a

CZ3b

CZ3b

CZ3b

CZ3a

CZ3a

CZ3a

CZ3a

Cz2

Cz2

CZ1b

Sample
material
hearth
charcoal
(Populus/
Salix)
residue
(carbonized
fat/grease)
residue
(carbonized
fat/grease)
mammoth
ivory tusk
collagen
horse molar
collagen
residue
(carbonized
fat/grease)
hearth
charcoal
(Populus/
Salix)
residue
(carbonized
fat/grease)
artifact
residue
charcoal
(Salix sp.)

charcoal
(Populus/
Salix)
burned bone
collagen
hearth

Populus/Salix
from hearth
with burnt
bone

hearth
charcoal

charcoal

hearth bulk
sample

hearth stain

hearth
charcoal

hearth
charcoal

charcoal

charcoal

Laboratory
code

Beta-209882

Beta-209884
Beta-209883
AA-74251

AA-74249

Beta-170457

Beta-
QA-619

Beta-175491

AA-19322

Beta-71372/
CAMS-1238
9

Beta-56667/
CAMS-4252

Beta-175489
(KOH)
Beta-355852

Beta-401126

Beta-209885
Beta-56666/
CAMS-4251
Beta-355867
Beta-357816
Beta-170458
Beta-190578
WSU-4426

Beta-209886

cf. Larix from Beta-401125

hearth?/
reddish stain
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Date (BP or Source Notes

ka)
12290440

12220+40

12100+40

12050+120

11950+100

12360+60

12040+40

12110450

11770+140

11660+60

11660+70

11360+50
11350+50

10620+40

10570+40
10230+80
10160+50
10070+40
10050+60
1001090
7400+80

6610+40

4480+30

49

49

49

49

49

49

49

49

49

50

50

47

47

47

48

50

47

47

48

48

48

48

47



Site name

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Swan Point

Ushki

Ushki

Ushki

Ushki

Ushki

Ushki

Ushki

Ushki

Ushki

Ushki

Ushki

Ushki

Ushki

Ushki

Ushki

Ushki

Ushki

Ushki

Ushki

Coordinates

63.300000,
-146.033333
63.300000,
-146.033333

63.300000,
-146.033333
63.300000,
-146.033333
63.300000,
-146.033333
63.300000,
-146.033333
63.300000,
-146.033333
63.300000,
-146.033333
63.300000,
-146.033333
56.206208,
159.994846
56.206208,
159.994846
56.206208,
159.994846
56.206208,
159.994846
56.206208,
159.994846
56.206208,
159.994846
56.206208,
159.994846
56.206208,
159.994846

56.206208,
159.994846
56.206208,
159.994846
56.206208,
159.994846
56.206208,
159.994846
56.206208,
159.994846
56.206208,
159.994846
56.206208,
159.994846
56.206208,
159.994846
56.206208,
159.994846

56.206208,
159.994846
56.206208,
159.994846

Provenience
CZ1b

CZ1b

CZla

CZla

CZla

CZla

CZla

CZla

CZla

Below
Component 7

Below
Component 7

Below

Component 7
Component 7
Component 7
Component 7

Component 7

Component 7

Component 7
Component 7
Component 6
Component 6
Component 6
Component 6
Component 6
Component 6

Component 6

Component 6

Component 6

Sample
material

hearth
charcoal

Picea assoc.
w/calcined
bone

charcoal from
hearth?/fcr
charcoal/resin
charcoal
charcoal
(Picea sp.)

charcoal
(Betula sp.)

hearth
charcoal

hearth bulk
sample
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal

charcoal

charcoal

charcoal
humates
charcoal
charcoal
charcoal
charcoal
charcoal
charcoal

charcoal

charcoal

humates
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Laboratory Date (BP or Source Notes

code
Beta-190580

Beta-401124

Beta-401123

WSU-4521

WSU-4522

WSU-4524

WSU-4523

Beta-223302

Beta-340993

AA-45718

AA-45712

AA-45711

AA-45716

AA-45710

AA-45708

AA-45709

SR-5810/
CAMS-7463
9

AA-1388
AA-41389
AA-45720
AA-45719
AA-45717
AA-45713
AA-45715

AA-45714

SR-5811/
CAMS-7464
0

AA-41386

AA-41387

ka)
4260+40

3060430

1860+30
1750+80
1670+£60
1570+70
1220+70
86040
810430
11820+100
11200£160
11870+90
11050+75
10675+75
10810+75
10850+320

11330+50

11005+115
11050+75
10230+70
10385+90
111304100
10040£130
10160+75
10800+175

10460+80

10240+75

94854275

48

47

47

50

50

50

50

48

47

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53

53



Site name
Walker Road
Walker Road
Walker Road
Walker Road
Walker Road
Walker Road
Walker Road
Wally's

Beach

Wally's
Beach

Wally's
Beach

Wally's
Beach

Wally's
Beach
Wally's

Beach

Wally's
Beach

Wally's
Beach

Wally's
Beach

Wally's
Beach

Wally's
Beach

Wally's
Beach

Wally's
Beach

Coordinates

63.966667,
-149.083333
63.966667,
-149.083333
63.966667,
-149.083333
63.966667,
-149.083333
63.966667,
-149.083333
63.966667,
-149.083333
63.966667,
-149.083333
49.381404,
-114.077366

49.381404,
-114.077366

49.381404,
-114.077366

49.381404,
-114.077366

49.381404,
-114.077366

49.381404,
-114.077366

49.381404,
-114.077366

49.381404,
-114.077366

49.381404,
-114.077366

49.381404,
-114.077366

49.381404,
-114.077366

49.381404,
-114.077366

49.381404,
-114.077366

Provenience

Loess 1 &2

Loess 1 &2

Loess1 &2

Loess 1 &2

Loess 4

Loess 5

Loess 5

aeolian sand

aeolian sand

aeolian sand

aeolian sand

aeolian sand

aeolian sand

aeolian sand

aeolian sand

aeolian sand

aeolian sand

aeolian sand

aeolian sand

aeolian sand

Sample
material
hearth
charcoal
hearth
charcoal

hearth
charcoal

hearth
charcoal

charcoal
charcoal
charcoal

camel bone
(cat. no.
3610.1;
XAD)

camel bone
(cat. no.
3610.1;
XAD)
camel bone
(cat. no.
3610.1; HYP)
horse bone
(1; cat no.
3594; XAD)
horse bone
(2; cat no.
2988.1;
XAD)

horse bone
(3; cat no.
944; XAD)
horse bone
(A; cat no.
315; XAD)
horse bone
(A; cat no.
315; XAD)
horse bone
(B; cat. no.
164 XAD)
horse bone
(C; cat. no
683; XAD)
horse bone
(D, cat. no
77.1; XAD)
muskox bone
(cat no.
3293.1;
XAD)
muskox bone

(cat no.
3293.1; HYP)
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Laboratory
code
Beta-11254
AA-2264
AA-1681
AA-1683
AA-1692
GX-12875

AA-1693

UCIAMS-1
16400

UCIAMS-1
27347

OxA-
X-2736-8

UCIAMS-1
27348

UCIAMS-1
27349

UCIAMS-1
27350

UCIAMS-1
27351

OxA-
X-2736-10

UCIAMS-1
27352

UCIAMS-1
27353

UCIAMS-1
27354

UCIAMS-1
27373

OxA-
X-2736-9

Date (BP or Source Notes

ka)
118204200

11300£120
11170+180
11010+£230
8720+250
4415%95
381679

11465+40

11425430

11530450

11470435

11410430

11460+30

11440430

11445+55

11475430

11440+30

11430430

11320430

11255450

54

54

54

54

54

54

54

134

134

88

134

134

134

134

88

134

134

134

134

88



Table S2. Age estimates obtained for archaeological components analysed, at 95.4% and 68.2%
confidence or credible intervals (CI). These are represented by start Boundaries, Date functions, or
calibrated dates. For more information on each site, see Supplementary Information, section 2.

Tradition or temporal

category

Beringian tradition

Clovis

Archaeological site

Berelekh

Broken Mammoth
Dry Creek

Mead

Mesa

Moose Creek
Owl Ridge
Swan Point
Ushki
Walker Road

Anzick
Aubrey

Blackwater Locality
No.l1

Cactus Hill

Colby

Debra L. Friedkin

Dent

Domebo

El Fin del Mundo
Gault
Jake Bluff

Lange/Ferguson

Lehner

Murray Springs

Shawnee-Minisink

Type of age
estimate

start Boundary
start Boundary
start Boundary
start Boundary

Date within a
Phase

start Boundary
start Boundary
start Boundary
start Boundary
start Boundary

Date within a
Phase

start Boundary

start Boundary

start Boundary

Date within a
Phase

start Boundary

Date within a
Phase

calibrated date
(R_Date)

start Boundary
start Boundary

Date within a
Phase

Date within a
Phase

Date within a
Phase

Date within a
Phase

Date within a
Phase
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cal BP (68.2% CI)

14190-13970
13615-13305
13525-13405

13425-13310

13145-11135

13735-12980
1338512820

14430-14205
13290-13095
13950-13220
12880-12710

13760-13330

13285-12855

13140-12320
12835-12650

14370-13515
13125-12815

12825-12740

14070-13705
15180-13110
12735-12690

13270-12355

13130-12654

12840-12700

12805-12720

cal BP (95.4% CI)

14315-13835
14130-13255
13700-13350

13520-13010

13910-9355

15195-12865
14315-12745
14650-14150
13435-12855
14950-13075
13175-12485

14750-13245

13440-12675

13605-11390
13165-12350

14755-13120
13545-12415

12910-12710

14135-13470
16895-12705
12775-12645

14285-11105

13579-9390

13015-12615

12910-12650



Tradition or temporal

category

Clovis-coeval

pre-Clovis

Western Stemmed
tradition

Archaeological site

Sheriden Cave

Arlington Springs

Meay Channel I
Lubbock Lake

Wally's Beach

Bluefish Caves

Cactus Hill

Chiquihuite Cave
(SC-C)

Chiquihuite Cave
(SC-B)

Cooper's Ferry
Debra L. Friedkin
Gault

Hebior

Lindsay

Manis

Meadowcroft
Rockshelter

Page-Ladson

Paisley Caves

Schaefer

Bonneville Estates

Buhl

Cooper's Ferry

Paisley Caves

Type of age
estimate

start Boundary

calibrated date
(R_Date)

start Boundary
start Boundary

Date within a
Phase

calibrated date
(R_Date)

start Boundary

start Boundary

start Boundary

start Boundary
start Boundary
start Boundary

Date within a
Phase

Date within a
Phase

Date within a
Phase

start Boundary

start Boundary

Date within a
Phase

Date within
Phase

start Boundary

calibrated date
(R_Date)

calibrated date
(R_Date)

start Boundary
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cal BP (68.2% CI)

14075-13595

12915-12730

13425-13255
13205-12860

13305-13265

23860-23505

20470-19775

32000-31490

16440-15680

16020-15445
15920-15060
22835-18815

15055-14640

14325-14130

13820-13725

22740-19485

14655-14510

14335-14105

14495-14145

12715-12635

12705-12560

13555-13385

13090-13045

cal BP (95.4% CI)

14850-13395

13015-12705

13825-13205
13790-12765

13340-13220

24035-23310

20585-18970

33150-31405

16605-15615

16560-15285
16330-14690
26435-17385

15615-13975

14625-13945

13795-13600

24335-18620

14710-14450
14755-13780

15020-13710

12760-12605

12740-12420

13610-13275

13110-13015



4. Archaeological sites excluded

4.1. Cerutti Mastodon site, San Diego (U.S.A.)

The Cerutti Mastodon site is reported as a 130,000 year-old archaeological site containing
hammerstones and stone anvils, associated with the remains of a single mastodon!88. The cultural
aspect of the site and the methodology applied in the study have been questioned and criticised,
however!89-194, As such, pending future research, the site was excluded.

4.2. EIl Pit I, Quintana Roo (Mexico)

The El Pit I individual was found in a submerged sinkhole and directly dated to 11,332+64 BP
(KTA-43524)195, Given the depositional environment and fraction dated (bone apatite; see
reference 196), this measurement is likely a minimum-age estimate. As such, this individual and
site was excluded from the analysis pending future chronometric work.

4.3. Healy Lake, Alaska (U.S.A.)

Healy Lake Village is a stratified site containing three Cultural Stages—Chindadn (earliest),
Transitional and Athapaskan—within ten stratigraphic levels!97. The chronological dataset for
Healy Lake is highly incongruent!®7. As such, the site was excluded.

4.4. La Prele, Wyoming (U.S.A.)

In 1986, the La Prele Mammoth locality (formerly known as Hinrichs or Fetterman) produced
the remains of a mammoth and a small lithic assemblage. The association between the two,
however, was deemed equivocal!%8. In 2014, the site was re-excavated and the discovery of new
cultural material reported!®. Given that the results of the most current efforts have yet to be
published, La Prele was excluded from this analysis.

4.5. Miami, Texas (U.S.A.)

Miami (41RB1) is a Clovis, mammoth-butchering site with associated lithic tool technology?200.
There no direct bone dates for the site. Instead, the bone bed (loess layer), dated to 11,415+125
BP (AA-7086), is bracketed by four sediment dates (obtained from two separate samples) from
under- and over-lying deposits. Considering that the limited number of dates do not warrant a
model and the cultural event itself is not directly dated, this site was excluded.

4.6. Naharon individual, Quintana Roo (Mexico)

The Naharon individual, known as ‘Naharon Woman’, was found in a submerged sinkhole and
directly dated to 11,670 = 60 BP (UCR-4000A/CAMS-87301; total amino acid fraction)!95.201,
This measurement is regarded as problematic and preliminary, however, since biochemical
examination of the bone determined organic carbon content to be extremely low20!. As such, this
site was excluded from the analysis pending future chronometric work.

4.7. Paleo Crossing, Ohio (U.S.A.)

Paleo Crossing (33ME274) is stratified site containing Clovis, Archaic, Woodland, and Late
Prehistoric material202-213, Within the Clovis (lithic) assemblage layer, charcoal and organic
fragments extracted from a cylindrical pit (containing a Clovis point base) and post molds were
dated. The resulting dataset was conflicting, however, with ages ranging from 9,230+80 BP
(AA-8252; above a cylindrical pit) to 13,100+100 BP (AA-8251; inside the cylindrical pit). Later
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efforts at dating two burned Clovis stone tools using luminescence methods resulted in a
weighted average of 9.1+1.8 ka2!3. Considering that archaeological and chronometric
investigations at the site are ongoing?!3, this site was excluded.

4.8. Topper, South Carolina (U.S.A.)

Topper (38AL23) is a stratified site reported to contain a pre-Clovis and Clovis assemblage.
Given that the human origin of the pre-Clovis component is equivocal?!4, this site was excluded.

S. Sensitivity testing and Difference query results

To determine the reproducibility of the of Clovis and Beringian tradition models presented in the
main text (models ‘A’; Extended Data Figs. 1 and 3), Clovis and Beringian tradition models were
run using start boundaries, instead of Date functions, for all single-phase, site-specific models
(models ‘B’; where applicable; Figs. 38-39). To test whether this led to significant variations
between models A and B, we used the Difference query within OxCal215 on the start boundaries
for each tradition (Fig. S40). Given that these overlap zero at 95.4% probability, the use of Date
functions in models A had no significant impact on the modelled output. In other words, different
approaches to site-specific model building (priors) had negligible impact on the output of tradition-
level models (posteriors).
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Fig. S38. Bayesian age model B for the start of Clovis (using start boundaries). Outlier analysis
output is noted as ‘O:posterior probability/prior probability’.
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'Difference’ distribution for Clovis start boundaries
95.4% probability
-1269 (95.4%) 716

'Difference’ distribution for
Beringian tradition start boundaries
95.4% probability

25365 (0.2%) -25235
24575 (0.5%) -24190
-23630 (0.4%) -23335
22570 (0.2%) -22445
21785 (0.4%) -21495
0.0015F 21375 (93.7%) 1510

0.0004

0.001E

0.0005f 0.0002

Probability density
Probability density

-2000 -1000 0 1000 2000 -20000 -10000 0 10000 20000

Interval (yrs) Interval (yrs)

Fig. S40. a. Probability density function (PDF) for the difference between the start of Clovis in
model A (Extended Data Fig. 3), compared with that of model B (Fig. S38). b. PDF for the
difference between the start of Beringian tradition in model A (Extended Data Fig. 1), compared
with that of model B (Fig. S39). These results suggest that there is no significant difference between
the modelled outputs, as the distributions overlap zero at 95.4% probability.

In the main text, we note that the start dates of the Beringian, Western Stemmed and Clovis
traditions are statistically indistinguishable. This is based on the result of a Di fference query,
which shows that all three overlap zero at 95.4% (Fig. S41).
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Fig. S41. Probability density function for the difference between the start of Beringian, Western
Stemmed and Clovis traditions (Extended Data Figs. 1-3). These results suggest that there is no
significant difference between the modelled outputs, as the distributions overlap zero at 95.4%
probability.
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