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Between 13,000 and 8000 14C BP, eastern South America was settled by a stable and diversified popu-
lation of hunteregatherers. Archaeological excavation in the past twenty years has yielded increasingly
consistent evidence of occupation in different regions of Brazil since the end of the Pleistocene, with
dates at least contemporary to the Clovis Horizon in North America. This is addressed by documenting
and analysing the quantity, quality and distribution of archaeological 14C dates from Brazil during this
period. A total of 277 dates from 90 sites are tabulated, mapped, and included in the analysis. During the
Late Pleistocene there was a pioneer phase of human colonization, with dispersal inland through the
major river systems. Subsequently, the Early Holocene saw the first phase of established settlement of
Brazil’s interior. There seems to be an archaeological threshold reached at ca. 10,500 years 14C BP:
numbers of sites increase, there is evidence of settlement of all major biomes, and there is clear evidence
of inter-regional cultural diversity.

� 2013 Elsevier Ltd and INQUA. All rights reserved.
1. Introduction

The focus of this paper is the early peopling of Brazil, which we
address by documenting and analysing the quantity, quality and
distribution of archaeological 14C dates between 13,000 and 8000
14C BP. By compiling and analysing a database of all known
archaeological radiocarbon dates for this period, we intend to
highlight major trends in early settlement, making inferences about
human dispersal processes that have relevance at both the conti-
nental and the regional scales. Recent models of continental-scale
human dispersal into the Americas have emphasised the impor-
tance of understanding the roles of biogeographical zones, river
systems, and topographic relief in channelling early exploration
and settlement (e.g. Steele et al., 1998; Anderson and Gillian, 2000;
Alroy, 2001). We therefore structure the discussion around the
correspondences between early occupation evidence and the dis-
tribution of Brazilian’s major biomes and river systems.

Although there is some evidence pointing to human presence in
the continent prior to 13,000 14C BP, this survey is limited to the
period following that date. This chronological cut-off was defined
taking two major factors into account: it is only after 13,000 14C BP
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that there is a clear and unambiguous signal of established human
settlement; and the Pleistocene/Holocene transition was a period
of major change in the environment and in human dispersal and
adaptive strategies in South America more generally (cf. Bryan,
1973, 1986; Gruhn, 1991, 2005; Dillehay et al., 1992; Meltzer et al.,
1994; Borrero, 1996; Dillehay, 1997; Gnecco, 2003; Faught, 2008;
Goebel et al., 2008). By the end of the survey period, almost all of
South America had been occupied, or at least visited by human
groups who would have had some geographical and historical
knowledge of them. Therefore, 13,000e8000 14C BP corresponds to
the period when landscape became territory in eastern South
America, and where landmarks, rivers and forests would have ac-
quired fixed cultural associations encoded in histories, sentiments
and patterns of activity, creating a sense of relatedness between
humans and their natural environment (cf. Zedenõ,1997; Rockman,
2003; Zedeño and Anderson, 2010).
2. Environmental background: the major biomes of Brazil

Brazilian natural land cover is, in the present day, characterised
by six main biome types: 1) tropical forest, covering all the
northern region and strongly associated with the Amazon river
basin; 2) cavannah (cerrado), the second major biome in Brazil,
extending across all the Brazilian Plateau, and reaching the north-
east, central and southeast regions of the country; 3) caatinga
e/Early Holocene archaeological record in Brazil: A geo-referenced
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(xerophytic formations), spatially restricted to the northeast region,
and corresponding to the driest area of the country; 4) Atlantic
Forest, with a spatial distribution that follows the Atlantic Coast
and spreads into the interior in the southeast, covering a large area
of the southeastern and southern regions of Brazil; 5) pampas, the
southernmost biome type in the country, corresponding to an
extension of the vast open areas dominated by gramineae that cover
large parts of southern countries such as Uruguay and Argentina;
and 6) Pantanal, a small area of tropical wetland in the central-
western part of Brazil, in the country bordering Bolivia, and cor-
responding to an extension of the Bolivian Chacos (Fig. 1).

For the selected period there is occupational evidence in all of
these biomes except the Pantanal. However, natural land cover has
changed in composition and distribution during the study period.

In the northern region, dominated today by tropical forest, con-
trasting hypotheses have been presented about the existence and
impact of drier and colder climates on the biogeographical configu-
ration of this zone (Ab’Saber,1977; VanderHammen andAbsy,1994;
Colinvaux et al., 1996, 2000; Van der Hammen and Hooghiemstra,
2000). During the 1970s and 1980s, the refugia theory was the
main hypothesis used to explain the biodiversity of the tropical for-
est. By the end of the 1980s, and particularly in the 1990s, based on
new data on temperature fluctuation and precipitation rates during
the Late Glacial Maximum (LGM) and their influence on vegetation
cover, this hypothesis was strongly criticized (Colinvaux et al., 1996,
2000). Paleoenvironmental studies conducted in central-western
Amazon indicate that at the LGM, about 20,000 14C BP, the decrease
in rainfall was not enough to reduce vegetation cover. Sedimento-
logical studies at the mouth of the Amazon River point to low de-
posits of grass pollen, indicating the persistence of tropical forests
during the Pleistocene. As has been argued by Colinvaux, although
both temperature and precipitation rates decreased at times during
the Pleistocene, the Amazon was not arid at any time; most of the
lowlands were always forested and the forest biota were never
fragmented into isolates or refugia (Colinvaux et al., 2000: 166).

On the Central Brazilian Plateau the available paleoenvir-
onmental data comes mainly from pollen analysis and lake sedi-
ments from several different sites (Ledru, 1993; Salgado-Laboriau
et al., 1997, 1998; Ledru et al., 1998, 2006; De Oliveira et al., 1999;
Auler and Smart, 2001; Barberi, 2001; Pessenda et al., 2004). These
studies indicate regionalised and diverse changes in the duration
and intensity of dry climates in central and northeastern Brazil, and
it is difficult to identify general patterns during the Holocene
(Behling, 1998, 2002; Ledru et al., 1998; De Oliveira et al., 1999;
Markgraf et al., 2000; Behling and Hooghiemstra, 2001; Ledru and
Mourguiart, 2001).

In the northeast region, which is today the core area of caatinga,
short and abrupt alternating dry and wetter climatic events
occurred at the end of the Pleistocene before the establishment of
more stable conditions during the Early Holocene, followed by
increasing seasonality and a tendency to drier conditions
approaching the Mid-Holocene. On the northeast coast, the oppo-
site seems to have happened, with predominantly drier climatic
conditions in the PleistoceneeHolocene transition, a wetter event
at the onset of the Holocene and the establishment of a moister
phase approaching the Mid-Holocene (De Oliveira et al., 1999;
Behling et al., 2002; Pessenda et al., 2004; Ledru et al., 2006).

In Central Brazil, the savannah core area, there is a somewhat
different picture, with more local variability and oscillation at the
beginning of the Holocene, with evidence for colder and drier con-
ditions prevailing from just after 19,000 until 13,000 14C BP. After this
period there are somecontrastingdata,withevidence forpersistence
of a dry and cold climate in some cases pointing to the existence of
extreme conditions of aridity that remain dominant throughout the
Early Holocene, until 8000 to 6000 14C BP. On the other hand, some
Please cite this article in press as: Bueno, L., et al., The Late Pleistocen
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sites show evidence of wetter conditions in the Late Pleistocene,
favouring the expansionof cerrado in someareas and forest in others,
thus showing regional climatic diversity; nevertheless this trend
toward more humidity is interrupted by short and abrupt changes
towards drier conditions, possibly represented by extended dry
phases, between 11e10,000 14C BP and the Early Holocene (Ledru,
1993; Salgado-Laboriau, 1997; Behling, 1998; Barberi, 2001).

In southeast and southern Brazil, paleoenvironmental data
indicate that the formation of the Atlantic Forest biome began
during the PleistoceneeHolocene transition. Pollen analysis for
different areas indicates that during the last glacial, pampas
grasslands predominate in this region, with forests restricted to
river valleys and mountain slopes, due to a drier climate and
temperatures between 5 �C and 7 �C lower than the current ones.
Around 17,000 14C BP there was a gradual increase in humidity and
temperature which enabled the expansion of the forests into areas
of higher altitude. Between 12,300 and 9800 14C BP, favorable cli-
matic conditions, along with a gradual increase in humidity,
influenced the development of the Atlantic Forest. In the Mid-
Holocene, the Atlantic Forest spreading process inland was inten-
sified by the reduction of the polar air mass and the increase of
temperature and humidity, with the grasslands being restricted to
the higher elevations of the southern plateau and the southwestern
portion of Rio Grande do Sul State. On the coast, the completed
spread of Atlantic Forest only occurred after the last sea-level
maximum event, at around 5000 14C BP (Martin et al., 1988;
Behling and Negrelle, 2001; Behling, 2002; Angulo et al., 2006).

3. Materials and methods: constructing and analysing the
database

The sources for the database included articles published in na-
tional and international peer-reviewed journals, completed
research dissertations and theses, unpublished reports of CRM
projects (with the authors’ permission), and the official Brazilian
archaeological site registry (CNSA/IPHAN; http://portal.iphan.gov.
br/portal/montaPaginaSGPA.do). The inclusion criteria for 14C
dates in the present database are similar to those proposed by
Roosevelt et al. (2002:164). Information must be available on: 1)
type of material dated, method of analysis and sample lab number;
2) stratigraphic provenience of dated sample; 3) cultural associa-
tions (artefacts, features) with the dated sample; and 4) statistical
uncertainty of the date (with the additional criterion that the
standard error bars should be no greater than 300 years).

All radiometric dates from the survey period that meet these
criteria are included, and consequently there are many more
samples than sites in the database. The number of dates from a site
is likely to reflect the date of the excavation and biases in scientific
research effort, as well as depth or complexity of each site’s stra-
tigraphy. To control for such biases in the analyses, we have tried to
segregate dates from multi-component or multi-occupation sites
by cultural affiliation and, within cultural phases or components, by
averaging statistically indistinguishable dates that could theoreti-
cally derive from a single occupation event. When a site publication
described cultural changes in the stratigraphy, we have separated
dates according to culturally-defined periods of occupation. Where
such information was absent, or where the dates derived from a
single cultural phase, we have grouped dates that are statistically
close enough in age to be potentially derived from a single event,
using a standard averaging procedure (Ward and Wilson, 1978). By
these means we have defined a minimum number of occupation
events for each site and estimated a single date for each occupation
event. Theminimumnumber of occupation events in any one site is
not necessarily correlated with the number of radiocarbon dates
obtained.
e/Early Holocene archaeological record in Brazil: A geo-referenced
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Fig. 1. a and b. Major biomes of Brazil (upper) and surface relief (lower). Grid scales are in degrees of latitude and longitude. Inset shows a possible reference relative sea-level curve
from Violante and Parker (2004), and greyscale shading on the maps indicates the modern 50 m and 100 m depth contours. The timescale for the rsl curve is given in uncalibrated
14C BP.
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Based on these procedures and criteria, the database contains,
for the period between 13,000 and 8000 14C BP, 277 accepted dates
samples for 90 sites distributed in 174 occupation events (see Ta-
bles 1e5). There are 63 additional samples that were rejected based
on the defined criteria (see Table 6). Calibration of the accepted
dates used Oxcal 4.1 (Bronk Ramsey 2009) and the INTCAL09 cali-
bration curve (Reimer et al., 2009).
Table 1
14C dates and occupational events for 13th millennium BP. All geographical co-ordinates

Site name Latitude Longitude 14Cdates Labco

Toca do Sitio do Meio 8� 5002100 42� 33050.100 12,440 � 230 GIF-5
Toca do Gordo do Garrincho 8� 5502900 42� 36029.900 12,210 � 40 Beta 1
Lapa do Boquete 15� 070 44� 130 12,070 � 170 CDTN

12,000 � 300 CDTN

Table 2
14C dates and occupational events for 12th millennium BP.

Site name Latitude Longitude 14C dates Lab

Caverna da Pedra Pintada 1� 600 54� 40 11,145 � 135 GX-

Lapa do Dragao 14� 250 44� 240 11,000 � 300 CDT

Lapa do Boquete 15� 070 44� 130 11,440 � 240 CDT
11,250 � 150 CDT
11,000 � 232 CDT

Table 3
14C dates and occupational events for 11th millennium BP.

Site name Latitude Longitude 14C dates Lab cod

Caverna da Pedra
Pintada

1� 600 54� 40 10,905 � 295 GX-174
10,875 � 295 GX-174
10,683 � 80 NZA98
10,655 � 285 GX-174
10,560 � 60 B76953
10,450 � 60 B76952
10,470 � 70 GX-195
10,410 � 60 GX-195
10,392 � 78 GX-174
10,390 � 70 GX-195
10,360 � 70 GX-195
10,305 � 275 GX-174
10,275 � 275 GX-174
10,261 � 62 NZA98
10,250 � 70 GX-195

Santa Elina 16� 1905000 56� 4505000 10,120 � 60 GIF-89
MT-SL-31-Morro da Janela 15�55018" 54�22042" 10,080 � 80 Beta 78
Miracema do Tocantins 1 9� 3803700 48� 2404000 10,530 � 90 Beta 19
Capivara 5 10�0801000 48� 2601600 10,050 � 80 Beta 17
Lajeado 18 9� 4500100 48� 2201800 10,300 � 60 Beta 17
GO-JA-01 18�17011" 52� 2052" 10,580 � 115 SI-3699

10,400 � 130 N-2348

GO-JA-02 18� 1804000 52� 201300 10,120 � 80 SI-3108
GO-JA-14 18� 2605000 52� 00 2000 10,740 � 85 SI-3111
GO-NI-49 14� 290 49� 280 10,750 � 300 SI-2769

MS-PA-02 19� 350 52� 400 10,340 � 110 Beta-22
10,480 � 80 Beta-47
10,090 � 70 Beta-22

Boqueirao da Pedra
Furada

8� 510 42� 330 2000 10,454 � 114 FZ-430
10,400 � 180 GIF-58
10,050 � 80 GIF-83
10,040 � 80 GIF-83

Toca do Sitio do Meio 8� 5002100 42� 3305000 10,530 � 100 Beta 32
Toca de Cima do Pilao 8� 5105700 42� 350900 10,390 � 80 Beta-27
Toca do Elias 8� 500 4000 42� 330 4200 10,270 � 35 CAMS 9
Toca do João Leite 8� 440 1700 42� 440 3500 10,800 � 70 Beta 22

Please cite this article in press as: Bueno, L., et al., The Late Pleistocen
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There is still some uncertainty in estimation of the calibration
curve for 14C dates in the earlier part of the survey period. INTCAL04
(Reimer et al., 2004) and INTCAL09 (Reimer et al., 2009) use the
same tree-ring series for the period 0e12,550 cal BP, but diverge for
the immediately preceding period. INTCAL09, which also nearly
doubles the length of the calibration curve to 50,000 cal BP, uses
marine data for periods before 12,550 cal BP (Reimer et al., 2009).
in this and the four succeeding tables are in degrees South and degrees West.

de Dated material Original reference 14C dates (occupations)

403 Charcoal Guidon, 1986 12,440 � 230
36204 Human teeth Guidon et al., 2000 12,210 � 40
-2403 Charcoal Fogaça, 2001 12,053 � 148
-1084 Charcoal Prous and Fogaça, 1999

code Material Original reference 14C dates (occupations)

17413 Seed Roosevelt et al., 1996 11,145 � 135
(but see text)

N-1007 Charcoal Prous et al., 1996/1997 11,000 � 300

N-1080 Charcoal Prous, 1991 11,303 � 127
N 2697 Charcoal Prous, 1991
N-1003 Charcoal Prous, 1991 11,000 � 232

e Dated material Original reference 14C dates (occupations)

07 Seed Roosevelt et al., 1996 10,890 � 208
(but see text)14 Seed Roosevelt et al., 1996

98 Seed Roosevelt et al., 2002 10,606 � 47
20 Seed Roosevelt et al., 1996

Seed Roosevelt et al., 1996
Charcoal Roosevelt et al., 1996 10,372 � 23

37 Seed Roosevelt et al., 1996
38 Seed Roosevelt et al., 1996
00 Seed Roosevelt et al., 1996
38 Seed Roosevelt et al., 1996
36 Seed Roosevelt et al., 1996
22 Seed Roosevelt et al., 1996
21 Seed Roosevelt et al., 1996
97 Seed Roosevelt et al., 2002
37 Seed Roosevelt et al., 1996

54 Charcoal Vialou, 2005 10,120 � 60
053 Charcoal Wust, 1990 10,080 � 80
0080 Charcoal Bueno, 2007 10,530 � 90
9196 Charcoal Bueno, 2007 10,050 � 80
9198 Charcoal Bueno, 2007 10,300 � 60

Charcoal Schmitz, 1987 10,501 � 86
Charcoal Schmitz, 1987; Schmitz

et al., 1989, 2004
Charcoal Schmitz, 1987 10,120 � 80
Charcoal Schmitz, 1987 10,740 � 85
Charcoal Barbosa et al., 1976e77

(in Schmitz, 1987)
10,750 � 300

645 Charcoal Veroneze, 1992 10,432 � 65
240 Charcoal Veroneze, 1992
634 Charcoal Veroneze, 1992 10,090 � 70

Charcoal Parenti, 1996 10,439 � 96
62 Charcoal Parenti, 1996
52 Charcoal Parenti, 1996 10,045 � 57
89 Charcoal Parenti, 1996
971 Charcoal Guidon and Pessis, 1993 10,530 � 100
345 Kipnis, 1998 10,390 � 80
5865 Charcoal Guidon et al., 2009 10,270 � 35
0088 Charcoal Guidon et al., 2009 10,800 � 70
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Table 3 (continued )

Site name Latitude Longitude 14C dates Lab code Dated material Original reference 14C dates (occupations)

Sitio Toca dos Coqueiros 8� 5102000 42� 3502400 10,640 � 50 Beta 104571 Hair 10,640 � 50
Toca da Lagoa de Cima IX 10,480 � 50 Beta 233909 Charcoal Guidon et al., 2009 10,480 � 50
Boa Vista I 8� 3704400 42� 2104700 10,530 � 110 Beta-32971 Charcoal Kipnis, 1998 10,530 � 110
Lapa do Dragao 14� 250 44� 240 10,000 � 255 CDTN-1008 Charcoal Kipnis, 1998 10,000 � 255

Lapa do Boquete 15� 070 44� 130 10,910 � 140 CDTN-3114 Charcoal Kipnis, 2002 10,910 � 140
10,250 � 345 CDTN-3015 Charcoal Kipnis, 2002 10,123 � 153
10,200 � 250 CDTN2731 Charcoal Kipnis, 2002
10,000 � 232 CDTN-1004 Charcoal Kipnis, 2002

Lapa dos Bichos 15� 80900S 44� 1403900 10,450 � 70 Beta-100397 Charcoal Kipnis, 1998, 2002 10,450 � 70
Lapa do Caboblo 18� 170 700 43� 510 1400 10,560 � 40 Beta-199503 Charcoal Isnardis, 2009 10,560 � 80

10,380 � 60 Beta-233764 Charcoal Isnardis, 2009 10,380 � 60
Lapa do Peixe Gordo 18� 180 1200 43� 440 3100 10,210 � 60 Beta-233762 Charcoal Isnardis, 2009 10,210 � 60
Coqueirinho 19� 3201700 43� 570400 10,460 � 60 Beta 237346 Charcoal Neves et al., 2004a,b 10,460 � 60
Lapa das Boleiras 19� 3005900 44� 40300 10,150 � 130 BETA 168451 Charcoal Neves et al., 2004a,b 10,150 � 130
MG-RP-6-Lapa do Gentio 16� 1504200 46� 0205500 10,190 � 120 SI 6837 Charcoal Dias, 1976e77

(Schmitz, 1987)
10,190 � 120

RS-I-66/Milton Almeida 29� 4300500 56� 3905000 10,810 � 275 SI-2722 Charcoal Dias and Jacobus, 2001;
Dias, 2003

10,810 � 275

RS-I-69/Laranjito 29� 3604800 56� 5504800 10,800 � 150 N-2523 Charcoal Dias and Jacobus, 2001;
Dias, 2003

10,800 � 150

10,400 � 110 N-2521 Charcoal Dias and Jacobus, 2001;
Dias, 2003

10,275 � 57

10,240 � 80 SI-3106 Charcoal Dias and Jacobus, 2001;
Dias, 2003

10,200 � 125 N-2522 Charcoal Dias and Jacobus, 2001;
Dias, 2003

Table 4
14C dates and occupational events for 10th millennium BP.

Site name Latitude Longitude 14C dates Labcode Dated Material Original reference 14C dates (occupations)

Gruta do Pequiá 6�0501500 50�070130 9000 � 50 Beta 110699 Charcoal Magalhães, 2005 9000 � 50
Breu Branco 1 3�4501800 49�3701900 9570 � 70 Beta 215041 Charcoal Caldarelli et al., 2005 9570 � 70
Breu Branco 2 34504000 49 3305400 9510 � 60 Beta 215042 Charcoal Caldarelli et al., 2005 9510 � 60
Dona Stella 3�1201.33" 60�19039.97" 9460 � 50 Beta 202678 Charcoal Costa, 2009 9460 � 50
Santa Elina 16� 1905000 56� 4505000 9790 � 20 GIF-11121 Charcoal Vialou, 2005 9720 � 20

9705 � 20 GIF10685 Charcoal Vialou, 2005 9705 � 20
9635 � 20 GIF-10686 Charcoal Vialou, 2005 9608 � 14
9580 � 20 GIF-10684 Charcoal Vialou, 2005
9460 � 90 GIF-9367 Charcoal Vialou, 2005 9333 � 14
9340 � 20 GIF-10683 Charcoal Vialou, 2005
9340 � 70 GIF-11122 Charcoal Vialou, 2005
9320 � 20 GIF-10535 Charcoal Vialou, 2005

Miracema do Tocantins 1 9� 3803700 48� 2404000 9990 � 60 Beta 168605 Charcoal Bueno, 2007 9990 � 60
9790 � 70 Beta 148339 Charcoal Bueno, 2007 9721 � 46
9670 � 60 Beta 190081 Charcoal Bueno, 2007
9456 � 95 GIF 11836 Charcoal Bueno, 2007 9421 � 61
9397 � 80 GIF 11835 Charcoal Bueno, 2007

Miracema do Tocantins 2 9� 3801500 48� 2405000 9890 � 80 Beta 190082 Charcoal Bueno, 2007 9890 � 80
Mares 2 9� 4801100 48� 2303700 9940 � 60 Beta 160599 Charcoal Bueno, 2007 9940 � 60
Capivara 5 10�0801000 48� 2601600 9850 � 70 Beta 160595 Charcoal Bueno, 2007 9850 � 70

9410 � 60 Beta 179197 Charcoal Bueno, 2007 9410 � 60
GO-JA-01 18�17011" 52� 2052.84" 9510 � 60 SI-3700 Charcoal Schmitz, 1987

9060 � 65 SI-3698 Charcoal Schmitz, 1987 9401 � 48
9020 � 70 SI-3697 Charcoal Schmitz, 1987

GO-JA-02 18� 1804000 52� 2013,2500 9195 � 75 SI-3107 Charcoal Schmitz, 1987 9195 � 75
GO-JA-03 18� 2604100 52� 001,700 9765 � 75 SI-3110 Charcoal Schmitz, 1987;

Schmitz et al., 1989
9765 � 75

Boqueirao da Pedra Furada 8� 510 42� 330 2000 9800 � 60 GIF-8351 Charcoal Parenti, 1996;
Martin, 1996

9800 � 60

9506 � 135 FZ-436 Charcoal Parenti, 1996;
Martin, 1996

9506 � 135

Toca do Sitio do Meio 8 5002100 42 3305000 9200 � 60 Beta 65856 Charcoal Guidon and Pessis, 1993 9200 � 60
Toca da Janela da Barra

do Antoniao
8�4800900 42� 2500100 9670 � 140 GIF-8712 Charcoal Martin, 1996 9670 � 140

Toca do Morcego 8� 290 2500 42� 380 2700 9200 � 40 Beta 200145 Charcoal Guidon et al., 2009 9190 � 28
9180 � 40 Beta 200148 Charcoal Guidon et al., 2009

Toca do Bojo 9700 � 200 GIF-4627 Charcoal Guidon, 1986 9700 � 200
9080 � 170 GIF-4925 Charcoal Guidon, 1986 9080 � 170

(continued on next page)
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Table 4 (continued )

Site name Latitude Longitude 14C dates Labcode Dated Material Original reference 14C dates (occupations)

Sitio Toca dos Coqueiros 8� 5102000 42� 3502400 9870 � 50 Beta 109844 Charcoal 9870 � 50
Caldeirao do Rodrigues 8� 4903000 42� 3402800 9480 � 170 GIF-5650 Charcoal Guidon, 1986 9480 � 170
Toca do Zé Luis 8� 520800 42� 36046,900 9920 � 70 Beta 159042 Charcoal 9920 � 70
Baixaodo Perna I 8� 5101600 42� 3602800 9540 � 170 GIF-5414 Charcoal Guidon, 1981

(in Schmitz, 1987)
9386 � 117

9.250 � 160 MC-1056 Charcoal Laroche et al., 1977
(in Schmitz, 1987)

Boa Vista I 8�3704400 42�2104700 9730 � 140 GIF-4629 Charcoal Guidon, 1981 9677 � 81
9650 � 100 Beta 32972 Charcoal Guidon, 1981
9160 � 170 GIF-5864 Charcoal Guidon, 1986 9160 � 170

Boa Vista II 8� 3804000 42� 2205100 9850 � 120 MC-2513 Charcoal Guidon, 1981
(in Schmitz, 1987)

9775 � 85

9700 � 120 MC-2481 Charcoal Guidon, 1986

Pedra do Alexandre 6� 330 36� 350 9400 � 90 CSIC 1051 Charcoal Martin, 1996 9400 � 90
9400 � 35 CSIC 967 Charcoal Martin, 1996 9400 � 35

Furna do Estrago 8� 080 36� 220 9150 � 140 SI 6296 Charcoal 9150 � 140
Abrigo do Pilão 11� 000 42� 000 9610 � 90 Beta 10015 Charcoal Bryan and Gruhn, 1993 9483 � 52

9450 � 90 Beta 10605 Charcoal Bryan and Gruhn, 1993
9390 � 90 Beta 10017 Charcoal Bryan and Gruhn, 1993

Morro Furado (BA-RC-28) 13� 440 44� 030 9110 � 100 SI-6748 Schmitz et al., 1996 9110 � 100
Lapa do Boquete 15� 070 44� 130 9870 � 260 CDTN-1077 Charcoal Kipnis, 2002 9870 � 260

9350 � 80 Beta 98573 Charcoal Kipnis, 2002 9350 � 80

Lapa dos Bichos 15� 80900 44� 1403900 9500 � 130 Beta 202775 Charcoal Kipnis personnal
comunication

9280 � 67

9390 � 160 Beta 100396 Charcoal Kipnis, 1998, 2002
9140 � 90 Beta 100391 Charcoal Kipnis, 1998, 2002

MG-VG-11 _ Boqueirão Soberbo 15� 4205500 44� 010300 9135 � 105 SI-5508 Dias, 1991 9135 � 105
Lapa Vermelha IV 19�3605300 43�5904300 9580 � 200 GIF-3208 Charcoal Laming-Emperaire, 1979 9387 � 57

9370 � 60 Beta 84439 Human bone Laming-Emperaire, 1979
Cerca Grande 6 19� 3101600 44� 0011,9200 9720 � 128 P-521 Charcoal Hurt and Blasi, 1969 9720 þ 128

9028 � 120 P-519 Charcoal Neves et al., 2004a,b 9028 � 120
Cerca Grande 7 19� 3101900 44� 001700 9130 � 60 Beta 84446 Charcoal Neves et al., 2004a,b 9130 � 60
Lapa das Boleiras 19� 3005900 44� 40300 9850 � 40 Beta 168449 Charcoal Neves et al., 2004a 9850 � 40

9600 � 60 Beta 159236 Charcoal Neves et al., 2004a 9600 � 60
9210 � 130 Beta 159233 Charcoal Neves et al., 2004a 9210 � 130

Lapa do Braga 9780 � 70 Beta 174736 Human bone Neves and Hubbe, 2005 9780 � 70
Lapa do Santo 19� 280 3800 44� 20 2100 9900 � 40 Beta 214130 Charcoal Neves et al., 2004a,b 9900 � 40

9520 � 60 Beta 256223 9520 � 60
9150 � 40 Beta 214143 Charcoal Neves et al., 2004a,b 9125 � 28
9100 � 40 Beta 216518 Charcoal Neves et al., 2004a,b

Lapa Grande de Taquaruçu 19� 3602300 43� 440400 9620 � 40 Beta 216525 Charcoal Neves et al., 2008 9591 � 31
9550 � 60 Beta 183575 Charcoal Neves et al., 2008
9540 � 90 Beta 216526 Charcoal Neves et al., 2008
9040 � 40 Beta 216532 Charcoal Neves et al., 2008 9040 � 40

Lapa Mortuária de Confins 19�3802000 43�5803500 9760 � 70 Beta 221079 Charcoal Neves et al., 2008 9760 � 70
Santana do Riacho (Abrigo

Grande de Santana do Riacho)
9460 � 110 GIF 4508 Bone Prous, 1991; Kipnis, 2002 9460 � 110

MG-RP-6-Lapa do Gentio 9580 � 200 GIF 3208 Dias, 1976e77
(Schmitz, 1987)

9580 � 200

Gruta do Marinheiro 20�240200 45�4804700 9610 � 60 Beta 230980 Charcoal Koole, 2007 9610 � 60
Capelinha 24�5008000 48�1403800 9890 � 150 Shell Plens, 2007 9890 � 150

9250 � 50 Beta 189331 Plens, 2007 9210 � 45
9050 � 100 Beta 189329 Shell Figuti, 2004

Batatal I 24�4301200 48�2001100 9050 � 100 Beta 181329 Shell Plens, 2007 9050 � 100
RS-I-67/Touro Passo I 29� 470 2100 57� 403200 9840 � 105 N-2519 Charcoal Dias and Jacobus, 2001;

Dias, 2003
9840 � 105

9230 � 145 SI-2625 Dias and Jacobus, 2001;
Dias, 2003

9230 � 145

RS-I-72/Palmito 2 29� 3105600 56� 5105400 9450 � 115 SI-2634 Charcoal Dias and Jacobus, 2001;
Dias, 2003

9450 � 115

RS-IJ-67/Pessegueiro 29� 0405900 56� 2302400 9855 � 130 SI-3749 Dias and Jacobus, 2001;
Dias, 2003

9763 � 104

9595 � 175 SI-2637 Charcoal Dias and Jacobus, 2001;
Dias, 2003
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Table 5
14C dates and occupational events for 9th millennium BP.

Site name Latitude Longitude 14C dates Labcode Material dated Original reference 14C dates (occupations)

Gruta do Gavião 6� 0203200 50� 1200400 8140 � 130 Teledyne
Isotoptes 1-14,912

Charcoal Magalhães, 2005 8140 � 130

Gruta do Rato 6�0202500 50�160120 8470 � 50 Beta 110706 Charcoal Magalhães, 2005 8470 � 50
Gruta do Pequiá 6�0501500 50�070130 8520 � 60 Beta 110701 Charcoal Magalhães, 2005 8520 � 60

8340 � 60 Beta 110702 Charcoal Magalhães, 2005 8340 � 60
8119 � 60 Beta 110700 Charcoal Magalhães, 2005 8119 � 60

Gruta da Guarita 6�0100900 50�150150 8260 � 50 Beta 110703 Charcoal Magalhães, 2005 8260 � 50
NV-V 5� 560 50� 400 8850 � 40 Beta 210858 Charcoal Kipnis et al., 2005 8850 � 40

8680 � 40 Beta 210857 Charcoal Kipnis et al., 2005 8680 � 40
N4-WS-017 5� 570 50� 370 8310 � 60 Beta215050 Charcoal Kipnis et al., 2005 8310 � 60
N4-WS-012 5� 570 50� 36 8240 � 90 Beta 215053 Charcoal Kipnis et al., 2005 8240 � 90
N4-WS-005 5� 580 50� 32 8110 � 60 Beta 215056 Charcoal Kipnis et al., 2005 8085 � 46

8050 � 70 Beta 215057 Charcoal Kipnis et al., 2005
MT-SL-31 8390 � 80 B-110550 Charcoal Schmitz et al., 1996 8231 � 33

8270 � 80 B-110551 Charcoal Schmitz et al., 1996
8210 � 80 B-110549 Charcoal Schmitz et al., 1996
8180 � 80 B-91898 Charcoal Schmitz et al., 1996
8160 � 60 B-91897 Charcoal Schmitz et al., 1996

Capivara 5 10�0801000 48� 2601600 8980 � 70 Beta 160594 Charcoal Bueno, 2007 8980 � 70
GO-JA-01 18�17011" 52� 2052" 8915 � 115 SI-3695 Charcoal Schmitz, 1987 8806 � 58

8805 � 100 SI-3696 Charcoal Schmitz, 1987
8740 � 90 N-2347 Charcoal Schmitz, 1987

GO-JA-26 18� 2604100 52� 201300 8880 � 90 SI-5563 Charcoal Schmitz, 1987 8880 � 90
Boqueirao da Pedra

Furada
8� 510 42� 330 2000 8600 � 60 GIF-8350 Kipnis, 1998 8546 � 48

8450 � 80 GIF-6162 Kipnis, 1998
8170 � 80 GIF-6436 Kipnis, 1998 8130 � 62
8080 � 120 GIF-6157 Kipnis, 1998
8050 � 170 GIF 4625 Guidon, 1986

Toca do Sitio do Meio 8 5002100 42 3305000 8960 � 70 Beta 47493 Sherd Melo, 2007 8868 � 46
8800 � 60 Beta 47494 Kipnis, 1998

Toca da Baixa do Cipo 8700 � 90 GIF-6957 Kipnis, 1998 8700 � 90
Toca da Ema do sítio

do Brás
8� 510 3400 42� 350 1700 8820 � 70 Beta 153987 Seeds of

Mucuna sp.
Guidon et al., 2009 8820 � 70

8190 � 60 Beta 148100 Charcoal Guidon et al., 2009 8177 � 46
8160 � 70 Beta 148102 Charcoal Guidon et al., 2009

Toca do vento 8� 390 4200 42� 430 3200 8500 � 60 Beta 200147 Charcoal Guidon et al., 2009 8500 � 60
Toca do Bojo 8050 � 170 GIF-4626 ? Guidon, 1986 8050 � 170
Toca da Baixa da

Cabaceira
8� 4701400 42� 3005600 8800 � 60 Beta 159040 Charcoal Guidon et al., 2009 8735 � 42

8670 � 60 Beta 158554 Charcoal Guidon et al., 2009
Toca do Paraguaio 8780 � 120 MC-2511 ? Guidon, 1981 8673 � 65

8670 � 120 MC-2480 ? Guidon, 1986
8600 � 100 MC-2510 ? Guidon, 1981

Toca do Fundo do Baixão
da Pedra Furada

8� 4901400 42� 3302800 8170 � 90 Beta 154635 Charcoal Guidon et al., 2009 8170 � 90

Toca da Roça do Dalton 8670 � 60 Beta 236594 Charcoal Guidon et al., 2009 8670 � 60
Justino 9�35050" 37�51058" 8950 � 70 Beta Charcoal Fagundes, 2007 8950 � 70
Abrigo Pilão 11� 000 42� 000 8860 � 115 SI-5565 ? Bryan and Gruhn, 1993 8813 � 66

8790 � 80 Beta-10014 ? Bryan and Gruhn, 1993
Morro Furado (BA-RC-28) 13� 440 44� 030 8860 � 115 SI-5565 ? Schmitz et al., 1996 8860 � 115
Lapa dos Bichos 15� 80900S 44� 1403900 8890 � 90 Beta-89592 Charcoal Kipnis, 1998 8890 � 90

8640 � 90 Beta-100392 Charcoal Kipnis, 1998 8640 � 90
MG-VG-11_Boqueirão

Soberbo
15� 4205500 44� 010300 8865 � 110 SI-5509 ? Dias, 1991 8865 � 110

Lapa Pequena 8240 � 160 Birm-868 Charcoal Bryan and Gruhn, 1978 8240 � 160
Cerca Grande 6 19� 3101600 44� 001100 8240 � 40 Beta-161668 Human Bone Neves et al., 2004a,b 8240 � 40

8230 � 50 Beta-161666 Human Bone Neves et al., 2004a,b 8230 � 50
Lapa da Amoreira 8040 � 40 Beta 205340 Human Bone Neves and Hubbe, 2005 8040 � 40
Lapa da Lagoa Funda 19� 360900 44� 004200 8520 � 40 Beta 208077 Human Bone Neves and Hubbe, 2005 8520 � 40
Lapa das Boleiras 19� 3005900 44� 40300 8820 � 150 Beta 159242 Charcoal Neves and Hubbe, 2005 8753 � 44

8750 � 150 Beta 183563 Charcoal Neves et al., 2004a,b
8730 � 110 Beta 159245 Charcoal Neves et al., 2004a,b
8420 � 100 Beta 155658 Human Bone Neves and Hubbe, 2005 8309 � 28
8360 � 50 Beta 159244 Charcoal Neves and Hubbe, 2005
8300 � 50 Beta 155659 Human Bone Neves and Hubbe, 2005
8240 � 50 Beta 159232 Charcoal Neves et al., 2004a,b

Lapa do Baú 2 19� 330 000 43� 590 3400 8830 � 50 Beta 174735 Human Bone 8830 � 50
Lapa do Sumidouro 19� 320 3100 43� 560 2800 8960 � 50 Beta 172187 Shell 8960 � 50
Lapa Mortuária 19�3802000 43�5803500 8810 � 50 Beta 161658 Human Bone Neves and Hubbe, 2005 8810 � 50

8350 � 40 Beta 161663 Human Bone Neves and Hubbe, 2005 8320 � 28
8290 � 40 Beta 161662 Human Bone

(continued on next page)
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Table 5 (continued )

Site name Latitude Longitude 14C dates Labcode Material dated Original reference 14C dates (occupations)

Lapa do Santo 19� 280 3800 44� 20 2100 8980 � 40 Beta 214141 Charcoal Neves and Hubbe, 2005 8900 � 17
8930 � 40 Beta 214140 Charcoal Neves et al., 2004a,b
8930 � 40 Beta 214139 Charcoal Neves et al., 2004a,b
8900 � 40 Beta 246246 Charcoal Neves et al., 2004a,b
8870 � 100 Beta 214134 Charcoal Neves et al., 2004a,b
8820 � 60 Beta 170723 Charcoal Neves et al., 2004a,b
8820 � 40 Beta 214137 Charcoal Neves et al., 2004a,b
8810 � 90 Beta 216520 Charcoal Neves et al., 2004a,b
8800 � 40 Beta 216522 Charcoal Neves et al., 2004a,b 8711 � 13
8790 � 40 Beta 214132 Charcoal Neves et al., 2004a,b
8750 � 40 Beta 214135 Charcoal Neves et al., 2004a,b
8730 � 60 Beta 271249 Bone Neves et al., 2004a,b
8710 � 80 Beta 214136 Charcoal Neves et al., 2004a,b
8710 � 40 Beta 216524 Charcoal Neves et al., 2004a,b
8700 � 40 Beta 214133 Charcoal Neves et al., 2004a,b
8690 � 40 Beta 216519 Charcoal Neves et al., 2004a,b
8690 � 90 Beta 216520 Charcoal Neves et al., 2004a,b
8670 � 40 Beta 214131 Charcoal Neves et al., 2004a,b
8640 � 50 Beta 253505 Bone collagen Neves et al., 2004a,b
8620 � 40 Beta 216523 Charcoal Neves et al., 2004a,b
8600 � 50 Beta 202763 Charcoal Neves et al., 2004a,b 8541 � 20
8600 � 50 Beta 202763 Charcoal Neves et al., 2004a,b
8560 � 50 Beta 253507 Bone collagen Neves et al., 2004a,b
8530 � 40 Beta 202767 Charcoal Neves et al., 2004a,b
8480 � 50 Beta 265182 Bone collagen Neves et al., 2004a,b
8480 � 50 Beta 253511 Bone collagen Neves et al., 2004a,b
8230 � 50 Beta 183573 Charcoal Neves et al., 2004a,b 8206 � 31
8190 � 40 Beta 215196 Bone collagen Neves et al., 2004a,b

Lapa Grande de
Taquaruçu

19� 3602300 43� 4404,200 8910 � 40 Beta 216531 Charcoal Neves et al., 2008 8910 � 40
8730 � 40 Beta 216530 Charcoal Neves et al., 2008 8730 � 31
8730 � 50 Beta 183577 Charcoal Neves et al., 2008
8310 � 40 Beta 216529 Charcoal Neves et al., 2008 8279 � 31
8230 � 50 Beta 183576 Charcoal Neves et al., 2008
8080 � 40 Beta 216527 Charcoal Neves et al., 2008 8080 � 40

Grande abrigo
Santana do Riacho

8990 � 100 GIF 4511 Charcoal Prous, 1991; Kipnis, 2002 8899 � 77
8840 � 130 CDTN-1069 Charcoal Prous, 1991; Kipnis, 2002
8400 � 300 CDTN-1002 Charcoal Prous, 1991; Kipnis, 2002 8262 � 35
8381 � 280 CDTN 1044 Charcoal Prous, 1991; Kipnis, 2002
8280 � 40 Beta 162014 Human Bone Prous, 1991; Kipnis, 2002
8230 � 150 GIF 5088 Bone Prous, 1991; Kipnis, 2002
8185 � 110 CDTN 1039 Charcoal Prous, 1991; Kipnis, 2002
8150 � 150 GIF 5087 Bone Prous, 1991; Kipnis, 2002

MG-RP-6-Lapa do Gentio 8620 � 110 SI-3210 Dias, 1976e77
(Schmitz, 1987)

8615 � 98

8595 � 215 SI-5077 Charcoal Dias, 1991
8215 � 120 SI-2373 Schmitz, 1987 8215 � 120

MG-VG-19-Barreirinho 15� 43 44� 01 8845 � 90 SI-5511 Dias, 1991 8845 � 90
Capelinha 24�5004800 48�1402300 8860 � 60 Beta 153988 Human Bone Figuti, 2004 8843 � 51

8795 � 100 A 11239 Charcoal Figuti, 2004
8500 � 100 A 11236 Shell Figuti, 2004 8500 � 100

RS-TQ-58/Garivaldino [22J 437 953 6727 084] 8230 � 190 Beta 32183 Charcoal Ribeiro and Ribeiro, 1999 8101 � 118
RS-TQ-58/Garivaldino 8020 � 150 Beta 33458 Charcoal Ribeiro and Ribeiro, 1999
RS-S-327/Sangão 29� 460 2100 50� 330 4400 8790 � 40 Beta 160845 Charcoal Dias, 2003 8790 � 40
RS-C-61/Adelar Pilger 29� 330 3500 51� 230 4500 8430 � 50 Beta 260455 Charcoal Dias and Neubauer, 2010 8430 � 50

8150 � 50 Beta 260456 Charcoal Dias and Neubauer, 2010 8090 � 30
8030 � 50 Beta 229583 Charcoal Dias and Neubauer, 2010

ACH-LP1 [UTM/6.996.689N 297.708E] 8270 � 70 Beta 236423 Charcoal Scientia, 2010 8328 � 46
8370 � 60 Beta 236422 Charcoal Scientia, 2010

RS-IJ-67/Pessegueiro 29� 0405900 56� 2302400 8585 � 115 SI-2636 ? Dias and Jacobus, 2001;
Dias, 2003

8585 � 115

Table 6
Dates that were excluded from the database.

Site name Millennium Radiocarbon dates Lab code Reason for exclusion Date reference

Lapa Vermelha/Lagoa Santa 13 ka 12,960 � 300 GIF-3906 Uncertain cultural evidence
RS-I-50/lajeado dos Fósseis 13 ka 12,770 � 220 SI-801 Uncertain cultural evidence (see Milder, 1995) Miller, 1976, 1987
RS-Q-2B/Sanga do Salso 13 ka 12,690 � 100 SI-2351 Uncertain cultural evidence (see Milder 1994, 1995) Miller, 1976, 1987
Lapa das Boleiras 13 ka 12,240 � 50 Beta 168457 Uncertain cultural evidence
Santana do Riacho

(Abrigo Grande
de Santana do Riacho)

13 ka 12,760 � 70 Beta 96759 Uncertain cultural evidence Neves et al., 2003

MT-GU-1 13 ka 12,300 � 95 SI-3477 Uncertain cultural evidence (see Milder 1994, 1995) Miller, 1987
Toca do Sitio do Meio 13 ka 12,200 � 600 GIF-4628 Sigma too high Guidon, 1986
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Table 6 (continued )

Site name Millennium Radiocarbon dates Lab code Reason for exclusion Date reference

Lapa do Boquete 13 ka 12,000 � 500 CDTN-2264 Sigma too high Prous, 1986
MT-GU-1 12 ka 11,600 � 115 N-3055 Weak evidence of cultural association and

stratigaphic provenience of the sample
Miller, 1987

Brejo da Madre de Deus 3 12 ka 11,060 � 90 SI-6298 Weak evidence of cultural association and
stratigaphic provenience of the sample

Schmitz, 1987

Cha do Caboclo
(orChao do Caboclo)

12 ka 11,250 � 250 MC-1046 Weak evidence of cultural association and
stratigaphic provenience of the sample

Laroche et al., 1977

Lapa do Boquete 12 ka 11,000 � 1000 N/A Sigma too high Prous, 1986
Lapa do Boquete 12 ka 11,440 � 475 CDTN-3009 Sigma too high Kipnis, 1998
Lapa Mortuária 12 ka 11,990* � 50 Beta 174680 Date to be confirmed Neves and Hubbe, 2005
Santana do Riacho

(Abrigo Grande
de Santana do Riacho)

12 ka 11,960 � 250 GIF 5089 The associated cultural material may be
intrusive

Prous, 1986;
Prous and Fogaça, 1999

Caverna da Pedra Pintada 12 ka 11,110 � 310 GX-17406 Sigma too high Roosevelt et al., 1996
Lapa Vermelha IV 12 ka 11,680 � 500 GIF 3726 Sigma too high Prous, 1986
RS-I-107 12 ka 11,010 � 190 SI-9628 Weak evidence of cultural association and

stratigraphic provenience of the sample
Miller, 1976, 1987

RS-IJ-68: Garruchos 12 ka 11,555 � 230 SI-3750 Weak evidence of cultural association and
stratigraphic provenience of the sample

Miller, 1976, 1987

MT-GU-1 11 ka 10,405 � 115 SI-3476 No clear stratigraphy and material cultural association Miller, 1987
GO-JA-01 11 ka 10,740 � 90 No sample lab number Kipnis, 1998
GO-NI-08 11 ka 10,605 � 125 N/A No sample lab number
Toca do João Leite 11 ka 10,520 � 80 Beta 219672 No clear stratigraphy and material cultural association Guidon et al., 2009
Toca do João Leite 11 ka 10,400 � 100 Beta 223088 No clear stratigraphy and material cultural association Guidon et al., 2009
Lapa do Varal 11 ka 10,100 � 110 n/a No sample lab number, no clear stratigraphy

and material cultural association
Alice Boer 11 ka 10,970 � 1020 No clear stratigraphy and material cultural association Beltrão et al., 1986
Alice Boer 11 ka 10,950 � 1000 No clear stratigraphy and material cultural association Beltrão et al., 1986
Boqueirao da Pedra Furada 11 ka 10,540 � 350 Beta-22859 Sigma too high Parenti, 1996
Capelinha 11 ka 10,500 � 1500 Nucleo-Bras/BH Sigma too high, no sample lab number Collet, 1985
RS-I-98: Saudade 11 ka 10,180 � 110 SI-3752 No clear stratigraphy and material cultural association Miller, 1976
MT-GU-1 10 ka 9775 � 70 SI-3737 No clear stratigraphy and material cultural association Miller, 1987
MT-GU-1 10 ka 9245 � 120 SI-3739 No clear stratigraphy and material cultural association Miller, 1987
Mirador 10 ka 9410 � 100 CSIC 720 No clear stratigraphy and material cultural association
Toca do Bojo 10 ka 9700 � 120 GIF-4624 No clear stratigraphy and material cultural association Guidon et al., 2009
Cha do Caboclo

(or Chao do Caboclo)
10 ka 9520 � 160 MC-1056 No clear stratigraphy and material cultural association Laroche et al., 1977

Maximiano 10 ka 9810 � 150 GIF-7493 No clear stratigraphy and material cultural association Neves et al., 2004a,b
Lapa das Boleiras 10 ka 9640 � 50 Beta-178556 No information about stratigraphic provenience Neves et al., 2004a,b
Lapa das Boleiras 10 ka 9650 � 60 Beta-221458 No information about stratigraphic provenience Neves et al., 2004a,b
Lapa das Boleiras 10 ka 9420 � 60 Beta-221460 No information about stratigraphic provenience Neves et al., 2004a,b
Lapa das Boleiras 10 ka 9060 � 60 Beta-221457 No information about stratigraphic provenience Neves et al., 2004a,b
Lapa do Boquete 10 ka 9870 � 485 CDTN-3011 Sigma too high Prous, 1986
RS-TQ-58/Garivaldino 10 ka 9430 � 360 Beta 44739 Sigma too high Miller, 1976
RS-I-69/Laranjito 10 ka 9620 � 110 SI-2631 No clear stratigraphy and material cultural association Miller, 1976
RS-I-70/Imbaá I 10 ka 9120 � 340 SI-2632 Sigma too high Miller, 1976
RS-I-99: Ponta Leste 6 10 ka 9035 � 100 SI-3755 No clear stratigraphy and material cultural association Miller, 1976
RS-I-97: Carumbé 10 ka 9605 � 120 SI-3754 No clear stratigraphy and material cultural association Miller, 1976
MT-GU-1 9 ka 8930 � 100 SI-3736 No clear stratigraphy and material cultural association Miller, 1987
RO-PV-48 9 ka 8320 � 10 Beta 27015 No clear stratigraphy and material cultural association Miller, 1987
Brejo da Madre de Deus 3 9 ka 8495 � 75 SI-6296 No clear stratigraphy and material cultural association Schmitz, 1987
Cha do Caboclo 9 ka 8100 � 135 MC-1042 No clear stratigraphy and material cultural association Laroche et al., 1977
Pedra do Caboclo 9 ka 8400 � 200 MC-1003 No clear stratigraphy and material cultural association Laroche et al., 1977
Santana do Riacho

(Abrigo Grande
de Santana do Riacho)

9 ka 8500 � 500 CDTN-1001 Sigma too high Kipnis, 1998

Lapa do Sumidouro 9 ka 8150 � 450 Sigma too high Neves and Hubbe, 2005
Abrigo do Malhador 9 ka 8500 � 400 UFMG 2564 Sigma too high Kipnis, 2002
Toca do Bojo 9 ka 8080 � 170 GIF-170 No clear stratigraphy and material cultural association Guidon et al., 2009
Toca da Roça do Dalton 9 ka 8910 � 50 Beta 236595 No clear stratigraphy and material cultural association Guidon et al., 2009
Lapa do Varal 9 ka 8286 � 70 n/a No lab reference
Lapa da Chica 9 ka 8760 � 60 Beta-254271
Lapa do Santo 9 ka 8880 � 50 Beta 159247 Sample from the profile/no clear stratigraphic context Strauss, 2010
SC-U-6 9 ka 8640 � 95 SI-995 No clear stratigraphy and material cultural association Dias and Jacobus, 2001
SC-U-6 9 ka 8095 � 90 SI-994 No clear stratigraphy and material cultural association Dias and Jacobus, 2001
PR-NL-8 9 ka 8115 � 80 SI-6401 No clear stratigraphy and material cultural association Dias and Jacobus, 2001

* Indicates “date to be confirmed.”
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The SHCal southern hemisphere calibration curve (McCormac et al.,
2004) is available for the period 0e11,000 cal BP. The mean offset
from recent dendrochronological control data is 56 � 24 years,
SHCal-calibrated dates being that much younger than those cali-
brated using a northern hemisphere curve. McCormac and col-
leagues note that this offset should not be generalized to pre-
Please cite this article in press as: Bueno, L., et al., The Late Pleistocen
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Holocene situations because of the unknown effects of large-scale
carbon reservoir changes. Future analyses will explore the selec-
tive use of this curve for the younger dates in the sample. However,
in this paper we conservatively analyse the database by grouping
events into 14C millennium intervals, while also indicating their
approximate calendar age ranges based on INTCAL09.
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4. Dates as indicators of human occupation in Brazil:
chronological and geographical distribution

The evidence is first considered in aggregate, to try to detect
temporal trends in the frequency of early human occupation.
Radiocarbon dates from archaeological sites have increasingly often
been used as a demographic proxy, based on the assumption that
population density is in some way correlated with site size and
number and the volume of archaeological remains e and thus with
the number of potential samples available for dating (e.g. Rick,
1987; Gamble et al., 2005). This approach is complicated by taph-
onomic and sampling biases, and by calibration curve artefacts (cf.
Surovell and Brantingham, 2007; Steele, 2010; Williams, 2012). In
particular, it is clear that frequencies of events in radiocarbon years
may not reflect frequencies of events in calendar years, because of
Fig. 2. a. (Upper): summed calibrated probability distribution for all occupation events in t
OxCal, Bronk Ramsey, 2009, using the INTCAL09 curve, Reimer et al., 2009). The dotted lin
average. b. (Lower): uncertainty in the calendar ages of a uniform series of events, based o
unsmoothed curve in Fig. 2a with the periods of very low age uncertainty in the simulated da
peaks are probably artefacts of the calibration curve.

Please cite this article in press as: Bueno, L., et al., The Late Pleistocen
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past variation in atmospheric 14C production rates (Williams, 2012).
Fig. 2a shows the summed probability distributions of the occu-
pation events in the present database. The distribution has several
clear ‘spikes’ or peaks, but these are likely to be artefacts of the
calibration curve. To show this, we have simulated (using OxCal
4.1’s R_Simulate module, Bronk Ramsey, 2009; and the INTCAL09
calibration curve, Reimer et al., 2009) a radiocarbon date for every
calendar year in the interval 8000e14,000 cal BP, with a constant
(and small) error of radiocarbon measurement of �25. We have
then calibrated these simulated dates in OxCal, and calculated the
uncertainty in ‘true’ age as the full 95.4% confidence interval for the
calibrated distribution (where this includes two or more separate
sub-ranges, we calculated the uncertainty using their combined
upper and lower bounds). Fig. 2b shows that the peaks in the
summed probability plot for occupations in the database align
he database, after averaging. (n ¼ 226 events; scale in calendar BP; curve calculated in
e shows the unsmoothed distribution and the solid line shows the 500-year moving
n simulations in OxCal (see text for details). The precise alignment of the peaks in the
taset (Fig. 2b), shown by the vertical lines connecting the two plots, indicates that those
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almost perfectly with the times when dates simulated from an
underlying uniform distributionwill have very low age uncertainty.
The spikes or peaks in the summed probability plot are therefore
probably just artefacts of the inflections of the calibration curve.

In Fig. 2a we have also plotted a 500-year moving average to
smooth out these ‘spikes’. This curve suggests an underlying trend
to increasing numbers of events in the latter half of the survey
period, with a possible reduction in frequencies at its end.

This paper focuses on the associated dynamic of population
expansion and cultural diversification. The core hypothesis is that
the peopling process of eastern South America and of its individual
biogeographical regions involved a pioneer and then an established
phase, which may have been initiated at different times in different
regions, but which will have left distinctive demographic and cul-
tural signatures in the archaeological record. The first, pioneer
period would have involved entering, exploring and gaining fa-
miliarity with the landscape, with the selection of specific places as
foci of recurrent activity to facilitate navigation of previously un-
inhabited lands (Kelly, 2003; Meltzer, 2003; Zedeño and Stoffle,
2003). This is predicted to lead to an archaeological record of low
average population density, but concentrated in physically salient
or distinctive places that could have been frequently re-occupied:
landmarks that would have given a sense of familiarity, meaning
and direction in this period of familiarization with the landscape
(Zedenõ, 1997; Zedeño and Anderson, 2010). This process can be
expected to be most clearly represented in Brazil by sites dated
between 12,500 and 11,000 14C BP. This is also a period character-
ized by marked climatic change and variability, with an alternation
Fig. 3. Sites with reliable dates for the 13th and 12th 14C millennia BP, superimposed on a
Appendix.
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between extremely dry conditions and periods with seasonally
heavy rainfall.

Around the onset of the Early Holocene of Brazil, climate seems
to begin to stabilizing by about 11,000 14C BP and to have stabilized
from 10,000 14C BP until at least 8000 14C BP. This may be mirrored
in the date frequency distribution, in that we have an increasing
number and geographical dispersion of occupation evidence after
11,000 14C BP, reaching a peak by 10,000 14C BP with sites found in
all regions of the country, and with those frequencies maintained
until 8500 14C BP. This period, between 10,000 and 8500 BP may be
related to the establishment phase of the colonization process, with
regional cultural boundaries becoming more clearly defined
throughout Brazil.

In contrast to this changing pattern of occupation during the
survey period, the subsistence pattern e where it has been iden-
tified in the earliest sites e appears to be basically the same across
time and in all the survey area, namely that of a broad-spectrum
diet based on small and medium sized game, roots, fruit, and
other plant material. There is no clear evidence of trends towards
specialization, or intensification of exploitation of a specific
resource (Kipnis, 1998, 2003; Jacobus, 2003; Schmitz et al. 2004).

4.1. 13th and 12th 14C Millennium BP (ca. 15,500e12,800 cal BP):
entering the landscape

There are three sites in the database dated to the 13th 14C
millennia BP, with a total of four 14C dates (Fig. 3 and Table 1). These
rock shelters are found in the Serra da Capivara (northeastern
map of surface relief and the major rivers of Brazil. For Figs. 3e6 see the key list in
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Brazil) and the Peruaçu river valley (Central Brazil), both regions
within the São Francisco basin, the main river valley that connects
central and northeastern Brazil. It provides a perennial water
source and an exceptional place to obtain different kinds of re-
sources, for both technology (lithic raw material and wood) and
subsistence (fish, mammals, and edible plants). The locations of
these sites could be related to the selection of this valley as one of
the main entry and dispersion routes into the Continental interior
(Bueno et al., in press).

Two sites are located in Serra da Capivara, in northeast region of
Brazil: Toca do Sítio do Meio and Toca do Gordo do Garrincho
(Guidon, 1986; Melo, 2007; Guidon et al., 2009). At Toca do Sítio do
Meio there is a clear stratigraphic association between the charcoal
sample dated to 12,440 � 240 14C BP and a lithic assemblage of
unretouched and retouched flakes, cores, scrapers and limaces
made of siltite, quartz and quartzite (Melo, 2007). It would be useful
to obtain further dates to establish more conclusively the age of this
archaeological occupation. At Toca do Gordo do Garrincho, the date
of 12,210 � 40 14C BP is on carbon from the acid pretreatment
washes of a composite sample of two human teeth (one found with
associated alveolar bone), from different levels but both overlain by
a stalagmite dated to 10120 � 20 BP (GIF-9335). There was insuf-
ficient collagen for dating this sample after pretreatment, and
Guidon et al. (2000) report this outcome commenting that readers
can then make their own judgements. This date must therefore be
interpreted with caution (for further details of this site see also
Peyre, 1993; Guidon et al., 2000, 2009; Peyre et al., 2009). The third
site, Lapa do Boquete, is located in the Peruaçu river valley near the
boundary between the modern caatinga and cerrado biomes and
has two dates from the same stratigraphic level which can be
averaged to give at least one occupation event at 12,053 14C BP. This
lowest stratigraphic unit with human occupation evidence has
dates spanning 12,000e11,000 14C BP, and includes hearths, animal
bones, marine and freshwater shells, and many burned palm nuts
associatedwith anvilstoneswith pecked circular depressions (Prous
and Fogaça, 1999). Given the potential importance of precise and
accurate dating of the earliest humanpresence at this site of the site
for the pre-Clovis debate, a further programme of dating of previ-
ously-excavated organic samples from this unit would be highly
valuable. The lithic assemblage from the lower levels of Lapa do
Boquete is associated with hearth features and consists of large
utilized flakes, small cores, thick scrapers, end and side scrapers,
and limaces. Some bifacial flaking is found in these strata and one
fragment of a projectile point has also been found (Fogaça, 2001;
Kipnis, 2002). Other than fragments of projectile points and bifacial
flakes this is essentially a unifacial industry, classified in the 1980s
as the Itaparica Tradition (Schmitz, 1980, 1981).

For the next 14C millennium, between 12,000 and 11,000 14C BP,
we also have a sample of just three sites (Fig. 3 and Table 2). One of
these sites is again Lapa do Boquete, with three dates averaging to
at least one occupation event at 11,172 14C BP, and associated with a
lithic assemblage having the same technological characteristics of
the Itaparica Tradition (Prous, 1991; Fogaça, 2001). Lapa do Dragão
rockshelter (Prous et al., 1996/97), located no more than 100 km
from Lapa do Boquete, has a date of 11,000 � 300 14C BP associated
with hearth structures and a lithic assemblage that has similar
characteristics. Meanwhile in the lower Amazon basin, the lowest
cultural layer at Pedra Pintada rockshelter (17c, the Initial A stra-
tum; Roosevelt et al., 2002:195) has dates of 11,145 � 135 14C BP,
11,110 � 310 14C BP, 10,905 � 295 14C BP and 10,875 � 295 14C BP
which span this and the succeeding 14C millennium BP. These are
associated with faunal and edible plant remains and with lithic
artefacts that include both unifacial and bifacial artefacts, such as
fragments of triangular stemmed projectile points (Roosevelt et al.,
1996, 2002).
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The data are very sparse for these first two 14C millennia of the
survey period, so we must be cautious about using them to infer
dispersal patterns and routes. Given the locations of the five sites
discussed here we can, however, hypothesize that initial pop-
ulations may have dispersed preferentially along the valleys of
large rivers, finding a route inland.

4.2. 11th 14C Millennium BP (ca. 12,800e11,400 cal BP): population
expansion

The archaeological visibility of early human settlement im-
proves dramatically after about 11,000 14C BP (Fig. 4). While in the
preceding two 14C millennia we have just 9 reliable dates in the
database, in the 11th 14C millennium BP there are 56 dates repre-
senting at least 37 occupation events (Table 3). The site locations
illustrate another important change: while there is continuing
occupation of the Peruaçu valley and Serra da Capivara, and also of
the site of Pedra Pintada in lower Amazonia, occupation evidence is
now also found at widely dispersed locations in almost all the bi-
omes of present-day Brazil (Fig. 4).

In the Amazonian biome of northern Brazil, Pedra Pintada
rockshelter is again the only site recorded in the database for this
period. The site has a minimum of three occupation events span-
ning this and the end of the preceding 14C millennium. Roosevelt
et al. (1996, 2002) calculate a weighted mean age of four dates
from the Initial A stratum as 11,075 � 110 14C BP and a weighted
mean age of eleven Initial B stratum dates as 10,420 � 23 14C BP.
However, adding the two NZA dates from Roosevelt et al. (2002)
causes the 13 Initial B dates to fail Ward and Wilson’s test, and
we have therefore calculated two possible occupations within that
stratum, one at 10,606 � 47 14C BP and one at 10,372 � 23 14C BP. In
each case there is plentiful cultural evidence (lithic artefacts, ani-
mal bones, plant remains and shells). The lowest occupation layer is
stratigraphically subdivided into three (Initial A, Initial B, and Early;
Roosevelt et al., 2002), but there is no clear cultural differentiation
between them. The inferred behaviour patterns resemble those
from the earliest occupation of the site, for which the oldest single
date is 11,145 � 135 14C BP. The lithic assemblage comprises
scrapers, limaces, blade-like flakes, a graver, and bifacial artefacts;
most of the projectile points are triangular shapes and some are
stemmed (Roosevelt et al., 2002:196).

In the Serra da Capivara region in northeastern Brazil nine dated
occupations have been recognized at eight sites, with a range of
ages spanning this 14C millennium: Toca do João Leite (10,800 � 70
14C BP), Toca dos Coqueiros (10,640 � 50 14C BP), Toca do Sítio do
Meio (10,530 � 100 14C BP), Toca da Boa Vista I (10,530 � 110 14C
BP), Toca da Lagoa de Cima IX (10,480 � 50 14C BP), Boqueirão da
Pedra Furada (an averaged date of 10,439� 96 14C BP), Toca de Cima
do Pilão (10,390 � 80 14C BP), Toca do Elias (10,270 � 35 BP) and
Boqueirão da Pedra Furada (an averaged date of 10,045� 57 14C BP)
(Guidon et al., 2009). In all of these sites hearths were excavated,
associated with lithic assemblages assigned to the Itaparica Tradi-
tion (Guidon et al., 1996, 2009). By the end of this period, the oldest
evidence of rock art in the Serra da Capivara rockshelters also is
recorded (Guidon, 1985; Pessis, 1987, 1999; Martin, 1996).

During the second half of this 14C millennium increased
numbers of occupations are recorded on the Central Brazilian
Plateau (predominantly the cerrado savannah biome). In the first
500 14C years there are four occupation events recorded, but in the
next 500 14C years there are seven. Two of the sites occupied in this
14C millennium also have earlier occupation evidence: Lapa do
Boquete and Lapa do Dragão; both have similar cultural charac-
teristics in this and in the preceding periods. However, nine sites
with no previous evidence of occupation, all assigned culturally to
the Itaparica Tradition, are also recorded in the western and
e/Early Holocene archaeological record in Brazil: A geo-referenced
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northern parts of the Central Brazilian Plateau at considerable
distances from the São Francisco valley (MT-SL-31, GO-JA-01, GO-
JA-02, GO-JA-14, GO-NI-49, MS-PA-2, Lajeado 18, Miracema do
Tocantins 1 and Capivara 5). Similarities in lithic assemblage
characteristics between these sites, located in some cases more
than 2000 km apart, have been recognized based on assemblage
composition, raw material procurement behaviour, and the tech-
niques of production of the limace artefact type (cf. Bordes, 1954).
Inter-site similarities have also been recognized at smaller spatial
scale, as has inter-regional variation in the chaine operatoire related
to production of some formal artefact types that may relate to
cultural transmission mechanisms and use-life histories (Schmitz
et al., 1989, 2004; Wust, 1990; Veroneze, 1992; Kipnis, 2002;
Jacobus, 2003; Schmitz et al., 2004; Bueno, 2005/2006, 2007, 2008;
Lourdeau, 2010).

There is one site in this period in Central Brazil that we cannot
assign to the Itaparica Tradition: Santa Elina, MT. The site is a
limestone rockshelter, located at Serra das Araras,100 km northeast
from Cuiabá, MT. Based on a series of different samples that have
been dated by different analytical methods, the researchers
responsible for work at this site have defined four main periods of
occupation, extending from 25,000 14C BP until the colonial period
(Vialou, 2005). During their second period, between 10,000 and
7000 14C BP, one of the most important aspects of the lithic as-
semblages is the virtual absence of formal artefacts. In all levels
related to this period a lithic assemblage predominates with simple
and cortical flakes made of limestone, chert and quartz. These raw
materials are all found in the vicinity of the rockshelter and the
flaked limestone is the same as the rock of the rockshelter. Most of
the flakes were used without retouch; when it is present, it is
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frequently marginal, producing small and abrupt edges. Beside the
absence of retouching and the short extension of the edge, most of
the flakes are large and wide, offering very robust cutting edges
(Vialou, 2005). Elsewhere in Central Brazil, there is evidence of the
earliest known occupation of the inland semi-deciduous forest
zones which form a transitional habitat between Central and
southeastern Brazil. The five occupations recorded at four sites are
concentrated in the second half of this 14C millennium and include
Lapa do Caboclo (10,560 � 40 14C BP and 10,380 � 60 14C BP);
Coqueirinho (10,460� 40 14C BP); Lapa do Peixe Gordo (10,210� 60
14C BP) and Lapa das Boleiras (10,150 � 130 14C BP) (Isnardis, 2009;
Araujo and Neves, 2010; Bueno, 2010). Both Lapa do Caboclo and
Lapa do Peixe Gordo are located in the northern part of Serra do
Espinhaço, at high altitudes, while the other two sites are located
on the Lagoa Santa Plateau (a karstic area in the middle São Fran-
cisco basin). There are some differences in the lithic assemblages
between the sites in these two areas. At Lapa do Caboclo and Lapa
do Peixe Gordo the lithic assemblages are composed of local
quartzite, but with unifacial formal artifacts and flakes of kinds
associated elsewhere with the limace production technique
(Isnardis, 2009). However, in Coqueirinho and Lapa das Boleiras the
lithic assemblage essentially consists just of flakes and informal
tools made of local quartz (Pugliese, 2007; Bueno, 2010). The cul-
tural relationship between these two areas is uncertain, although
the lithic assemblage from another site located in between these
two areas (Santana do Riacho) suggests that the differences be-
tween their assemblages do not reflect any clear regionalization
(Prous, 1991a; Bueno, 2010).

In the southern region of Brazil we also find the first solid evi-
dence of occupation during this 14C millennium, at the open-air
e/Early Holocene archaeological record in Brazil: A geo-referenced
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sites of Milton Almeida (10,810 � 275) and Laranjito (10,800 � 150
14C BP, with a second occupation at an averaged date of 10,275� 57
14C BP). These sites are located on the southwestern Brazilian
border, in the Uruguay River basin, and are related to the Pampa
biome (Miller, 1987; Dias and Jacobus, 2001, 2003). They are
culturally related to the Umbu Tradition, which is characterized by
a bifacial lithic assemblage containing stemmed projectile points of
different shapes and sizes (Meggers and Evans, 1977).

As suggested by Hadler et al. (2012), the absence of fishtail
projectile points in these assemblages suggest that initial coloni-
zation routes into the Brazilian Pampa could be more closely
related to the occupation of Paraguai and Parana Rivers valley,
which are unfortunately still poorly known archaeologically.

We should also note that Fishtail Projectile Points, which are
dated elsewhere in South America to this 14C millennium BP, have
been found in undated contexts, mainly in Rio Grande de Sul and
Santa Catarina States in the south with one example and as far
north as Bahia State on the central Brazilian coast (Lopes and Nami,
2011), with an example from the base of the stratigraphic sequence
at one site in Rio Grande de Sul recently interpreted as “indicating
possible cultural exchanges with populations of the extreme South
America Southern Cone in the Early Holocene” (Dias, 2012: 16).

The 11th 14C millennium BP seems to have been the period in
which human populations expanded into most of Brazil, a process
associated with increased cultural diversification. By the middle of
this 14C millennium, ca. 10,500 14C BP, there are at least four well
defined and different lithic technological complexes in Brazil: 1) in
the Amazonian tropical forest, a tradition with stemmed triangular
bifacial projectile points and different kinds of scrappers, including
Fig. 5. Sites with reliable dates for the 10th 14C millennium BP, superi
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the limace represented by the Pedra Pintada assemblage; 2) in the
cerrado (savannah) biome, the Itaparica Tradition, with an essen-
tially unifacial technology and a variety of scrapers, but also with
well-defined and symmetrical limaces; 3) a separate tradition in the
southern part of central Brazilian Plateau, in an ecological transition
zones of semi-deciduous forest, characterized by informal tools
made of local raw material, specially quartz and quartzite, but with
some evidence of production of both limaces and small bifacial
projectile points; and 4) in the southern, pampas biome, a
distinctive bifacial industry including different sorts of stemmed
projectile point shapes, made of local raw material and assigned to
the Umbu Tradition.

Sites of this period in all regions contain evidence of a broad-
spectrum diet based on small and medium game animals, and
with substantial plant food component, even in areas where there
is evidence of survival of megafauna into the Early Holocene. At the
same time, in this period there is evidence of differentiation of rock
art styles throughout the Central Plateau (Ribeiro, 2006). Conse-
quently, ca. 10,500 14C BP is not just a quantitative threshold in the
evidence for the peopling of eastern South America, but also the
beginning of a period of more intensive landscape familiarization
and ‘marking’.

4.3. 10th 14C Millennium BP (ca. 11,400e10,200 cal BP): cultural
diversification

The 10th 14C Millennium BP is represented by a minimum of 65
dated occupation events in the database (Fig. 5 and Table 4). It is
characterized by archaeological evidence of greater cultural
mposed on a map of surface relief and the major rivers of Brazil.
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variability, a wider range of preserved material remains, and
further geographical expansion of the settlement record. It is the
first period in which we have a reliably dated and well-preserved
representative sample of human remains and well-dated rock art.

In the Amazonian biome there are at least four known occu-
pation events, at sites far remote from one another and in very
dissimilar ecological zones (Magalhães, 1994, 2005; Caldarelli et al.,
2005; Costa, 2009). Dona Stella is an open-air site located in the
middle Amazon basin, near the confluence of the Negro and Sol-
imões rivers. In its older layers, dated to 9460 � 50 14C BP, the lithic
assemblage contains both unifacial and bifacial tools made of local
raw materials (sandstone and quartzite) (Costa, 2009). At the other
extreme of the Amazonian biome, near the transition zone with the
cerrado (savannah), there is evidence of intensive exploitation of
forest resources for both technology and subsistence at the Gruta
do Pequiá rockshelter site, located in Serra dos Carajás, south-
western Pará State. The lithic assemblage is dominated by informal
artefacts made of quartz, with evidence of a bipolar flaking tech-
nique (Magalhães, 2005).

During the 10th 14C millennium BP, the Itaparica Tradition rea-
ches its greatest spatial extent in the cerrado and caatinga biomes of
the Central Plateau and Northeast. On the Central Brazilian Plateau
there are at least 23 known occupation events, fairly evenly
distributed across that time range. With three exceptions e Santa
Elina, Morro Furado and Boqueirão do Soberbo e all the occupied
sites can be associated with the Itaparica Tradition. In the northeast
region at least 18 occupation events are known from this period,
again fairly evenly distributed across that time range. With the
exception of Abrigo do Pilão, located in the central-eastern part of
Bahia State, all of them are located in Serra da Capivara and all
contain lithic assemblages that can be assigned to the Itaparica
Tradition (Schmitz, 1987; Dias, 1991; Bryan and Gruhn, 1993;
Menezes, 2000; Fogaça, 2001, 2003; Bueno, 2007, 2011; Vialou,
2005; Rodet, 2006; Guidon et al., 2009).

Another ecological zone where there is a great increase in the
number of occupation events recorded from this period is the
inland semi-deciduous (mesophytic) Atlantic forest, with 7 occu-
pation events during the first half of the 10th 14C millenium BP
and eight in the second half (Neves et al., 2003, 2004a,b; Araujo
and Neves, 2010). The most striking aspect of the archaeological
record of this area and period is the presence of human burials in
several rock shelters at Lagoa Santa and at Santana do Riacho. In
the succeeding, 9th 14C millennium BP human burials have been
found at Cerca Grande 6 and 7, Lapa Vermelha IV, Santana do
Riacho, Lapa do Braga, and Lapa Mortuária de Confins (Neves and
Hubbe, 2005), making this the largest and best preserved sample
of human bones that has yet been found in Brazil from this period
(Prous, 1991a, 1992/1993; Neves et al., 2003). The associated lithic
assemblages are composed mainly of quartz flakes (mostly less
than 4 cm long). Most of the tools are informal, with one or two
well-defined edges. There is some evidence of hafting, even in
these small and mainly unifacially flaked tools. Another tool that is
commonly found in the Lagoa Santa rockshelters is the polished
hand-axe, made of hematite or igneous rock, which are raw ma-
terials not common in the vicinity (Hurt, 1960; Prous, 1991;
Pugliese, 2007; Bueno, 2010).

The Gruta do Marinheiro site may mark the northernmost
extent of the Umbu Tradition, as the lithic assemblage associated
there with a dated sample of 9610 � 60 BP is composed mainly of
flakes, artifacts made of chert and quartzite, and a great variety of
small projectile points (Koole, 2007). In southern Brazil during this
period Umbu Tradition sites also expand into the Atlantic Forest
biomes. Continuity of pampas occupation in Rio Grande do Sul State
is attested at three sites with at least four known occupation
events: Touro Passo I (9840 � 105 BP) Pessegueiro (9763 � 74 BP),
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Palmito 2 (9250 � 115 AP) and Touro Passo I (9230 14C BP) (Miller,
1987; Dias and Jacobus, 2001, 2003).

The earliest evidence of occupation of the Atlantic Forest occurs
during this period at two sites, Capelinha and Batatal I, represented
by 3 occupation events at 9850 � 150 14C BP, 9210 � 45 14C BP, and
9050� 100 14C BP (Penin, 2005; Plens, 2007). Both sites are riverine
shell mounds located in the Ribeira de Iguape valley, São Paulo
State, one of the main river corridors connecting the interior to the
Atlantic shore of southeast Brazil. The Capelinha shell mound
contained mainly terrestrial gastropod remains, and included hu-
man burials. The lithic industries from this area resemble those of
the pampas, despite the more than 1000 km which separates the
two areas, with predominantly bifacial technologies and a variety of
stemmed projectile points made in local raw materials.

4.4. 9th 14C Millennium BP (ca. 10,200e8900 cal BP): rebuilding
territories and occupying unexploited landscapes

For the 9th 14CmillenniumBP there appear to bemarkedly fewer
dates fromthe cerrado (savannah)biome,while recordedoccupancy
of the semi-deciduous forest zone region appears to be largely un-
changed from the previous period, and settlement of theAmazonian
and Atlantic Forest biomes appears to have undergone considerable
expansion (Fig. 6 and Table 5). In the savannah, together with a
decrease in the quantity of occupation events, there is an abrupt
cultural change: in all places where there had been a previous
occupation associated with the Itaparica Tradition, we now observe
the production of a different lithic assemblages. This shift is asso-
ciatedwith a regionalization of lithic technological traditions. There
is no longer a dominant pattern for areas that were more than
2000kmapart, aswas seen in thepreviousperiod.During the9th 14C
millennium BP, lithic assemblages assume regional characteristics
and are in almost all cases characterized by the production of
informal tools made of local raw materials. However, this is not the
only aspect that presents evidence of change. In Toca do Sitio do
Meio, a layer dated to 8960 � 70 14C BP also contains pottery frag-
ments; although this evidence must be viewed with some caution
and more work is needed to clarify the cultural data and strati-
graphic provenience before this date can be accepted as marking an
initial stageof potterymanufacture. The rock art styles of these areas
are also changing (Martin, 1996; Guidon et al., 2009).

These changes are especially evident after 8500 14C BP. In
northeast Brazil, 11 sites are known to have been occupied during
the first 500 14C years of this 14C millennium, but only four between
8500 and 8000 14C BP. In the Central Brazilian savannah there are 8
occupation events known between 9000 14C BP and 8500 14C BP,
and just three between 8500 and 8000 14C BP.

In the central area of Minas Gerais State, in the inland semi-
deciduous (mesophytic) Atlantic forest zone, there are increasing
numbers of burials in the rock shelters. At Lapa do Santo, for
example, 26 burials have been excavated containing 36 individuals,
which have yielded seven dates on human bone defining a period
of intensive occupation between ca. 8730 and 7400 14C BP (Strauss,
2010). Another remarkable site of this area and period is Santana do
Riacho, which has yielded a sample of 40 individuals of both sexes
and varying ages. The bodies were buried in shallow graves and the
“burial activities were so intense that several burials were damaged
when a pit was dug to bury a new individual” (Neves et al.,
2003:28). Burials are also known at other sites in this region,
including Cerca Grande 6, Lapa da Amoreira, Lapa da Lagoa Funda,
Lapa das Boleiras, Lapa do Baú 2 and Lapa Mortuária de Confins.
Apart from this record of increased rates of human burial, the
archaeological record maintains the same characteristics as in the
previous period. The lithic assemblages are characterized by small
informal artefacts made of quartz, there are a few polished tools
e/Early Holocene archaeological record in Brazil: A geo-referenced
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(mostly axes), and the faunal remains suggest the dietary pre-
dominance of small and medium game animals. There is no clear
evidence of a stratigraphic horizon of marked cultural change in
this region, contrasting with what was happening in other areas of
Central Brazil formerly associated with the Itaparica Tradition.
However, drastic change does occur after 8000 14C BP, with the
abandonment of the great majority of these sites and virtually no
evidence of continuing human burial in rockshelters that had been
occupied for more than 2000 14C years. Most of the sites seem to
have been abandoned, and for some time after 8000 14C BP the
sample of dated occupation events in this area is sparser than that
from the 11th 14C millennium BP (Araujo et al., 2003).

In Amazonia, in contrast, the number of sites increases during
this period. From three known occupation events in the first 500
14C years the sample increases to eight between 8500 and 8000 14C
BP. All sites dated to this period in Amazonia are located in the Serra
dos Carajás (Hilbert, 1993; Magalhães, 1994, 2005; Silveira, 1994;
Kipnis et al., 2005; Oliveira, 2008).

In the pampas during this period only one occupation event has
been recorded, at the Pessegueiro site (8585 � 115 14C BP). How-
ever, there are five sites with dated occupations in Atlantic Forest
biome. In São Paulo State, 9th 14Cmillennium BP dates are recorded
at Capelinha I, and a first occurrence of the Umbu Tradition in the
middle Uruguay River valley, southwest of Santa Catarina State, is
attested at the open-air site ACH-LP1 (averaged date of 8328 � 46
14C BP (Dias and Hoeltz, 2010; Scientia, 2010). In the northeast part
of Rio Grande do Sul State, three rockshelter sites have yielded
evidence of at least four occupation events: Sangão (8790 � 40 14C
BP), Pilger (8430� 50 14C BP and 8090� 3514C BP), and Garivaldino
Fig. 6. Sites dated to the 9th millennium in 14C years, superimpo
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(averaged date of 8101 � 118 14C BP) (Ribeiro and Ribeiro, 1999;
Dias, 2003, 2012; Dias and Neubauer, 2010). The locations and
chronology of these sites suggests that initial human settlement of
this area may have been associated with the expansion of the
Atlantic Forest biome, formerly restricted to mountain slopes and
river valleys. This suggestion is supported by evidence of the
preferential exploitation of faunal resources associated with forest
environments (Rosa, 2010; Rosa and Jacobus, 2010).

In general, this 14C millennium in Brazil seems to be associated
with a transformation of earlier cultural traditions and boundaries.
In the savannah there are quantitative and qualitative changes that
indicate the rupture or the reconfiguration of ancient connections
that had supported, since the Late Pleistocene, an extended
communication flow responsible for the maintenance of a spatially
extensive lithic technological tradition. Rock art and lithic tech-
nology provides evidence of a regionalisation process, possibly
accompanied by the abandonment of some places. In Amazonia,
there is evidence of denser occupation of the Serra dos Carajás. In
the Atlantic Forest region, we can observe the expansion of Umbu
Tradition sites throughout the area, accompanying the expansion of
this biome. The only region where evidence suggests greater cul-
tural continuity with the previous millennium is the inland semi-
deciduous (mesophytic) Atlantic forest zone, where change how-
ever does come a few centuries later.

5. Discussion

Between 13,000 and 8000 14C BP, eastern South America was
settled by a stable and diversified population of hunteregatherers.
sed on a map of surface relief and the major rivers of Brazil.
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Appendix. Key to Figs. 3e6

ID Name

1 Toca do Sitio do Meio
2 Toca do Gordo do Garrincho
3 Lapa do Boquete
4 Lapa do Dragao
5 Caverna da Pedra Pintada
6 Santa Elina
7 MT-SL-31 e Morro da Janela
8 Miracema do Tocantins 1
9 Capivara 5
10 Lajeado 18
11 GO-JA-01
12 GO-JA-02
13 GO-JA-14
14 GO-NI-49
15 MS-PA-02
16 Boqueirao da Pedra Furada
17 Toca de Cima do Pilao
18 Toca do Elias
19 Toca do João Leite
20 Sitio Toca dos Coqueiros
22 Boa Vista I
23 Lapa dos Bichos
24 Lapa do Caboblo
25 Lapa do Peixe Gordo
26 Coqueirinho
27 Lapa das Boleiras
28 MG-RP-6 e Lapa do Gentio
29 RS-I-66/Milton Almeida
30 RS-I-69/Laranjito
31 Gruta do Pequiá
32 Breu Branco 1
33 Breu Branco 2
34 Dona Stella

(continued on next page)
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The predominance of generalist subsistence systems and the great
variability of regional styles of lithic industry in this period high-
light the limits of classical ‘overkill’ and ‘Clovis-first’ models of the
peopling of the Americas. In chronological terms, archaeological
excavation in the past thirty years has yielded increasingly
consistent evidence of occupation in different regions of Brazil
since the end of the Pleistocene, with dates at least contemporary
to the Clovis Horizon in North America (cf. Faught, 2008; Goebel
et al., 2008). On the other hand, the diversity of adaptive strate-
gies suggests that the initial colonization of extra-Andean South
America should be characterized as a cultural radiation with mul-
tiple dispersal trajectories (e.g. Miotti and Salemme, 2003; Dias,
2004; Borrero, 2006; Lanata et al., 2008; Steele and Politis, 2009;
Bueno, 2011). Not all areas were settled simultaneously, and there
are geographical areas with little or no evidence of human
exploitation throughout the Holocene.

As one hypothesis, we propose that initial populations may have
dispersed preferentially along the valleys of large rivers, finding
thereby a route inland (Kelly, 2003). This dynamic can promote
rapid displacement over long distances, which, in some cases, may
explain the existence of almost contemporary sets of sites with
similar lithic technologies and rock art styles in both northeastern
and mid-western Brazil, as found for example in São Raimundo
Nonato and in the Peruaçu Valley (Bueno et al., in press). The ex-
istence of such an axial displacement network may have been
paralleled by expansion outwards from these axes, but we might
expect this to be focused at hot spots in certain areas, which would
have been continually re-occupied. This riverine colonization
model is a suitable hypothesis in the geographical context of central
and northeastern Brazil, and also in south Brazil, where dispersing
population may have been channeled along the valleys of the Par-
aná and Uruguay rivers and their main tributaries, moving both
upstream within, and outwards from, those valleys until reaching
the Atlantic coast.

We suggest that during the Late Pleistocene in the pioneer phase
of human colonization, there would have been a preference for
recurrent activity at salient landmarks or orientation points in a
landscape that was still being explored, ‘mapped’ and encoded into
knowledge systems. Such a preference would have facilitated
navigation, social aggregation, and dispersal into sparsely inhabited
or uninhabited landscapes. The valleys of large rivers in the
northeastern and central Brazil, in the Amazon, and in the south,
seem to have played a key role in this period, concentrating and
directing an expansion that quickly reaches new and distant areas
without completely filling the vast territory surrounding those
known early settlement points. Besides representing key axes of
movement and reference points in the landscape, easily located and
recognized, these river valleys also provided diverse and abundant
resources for subsistence and technology, which would have be
very valuable in situations of little or low knowledge of the larger
area.

Regarding rates of population expansion and of regional cul-
tural diversification in Brazil’s interior, there seems to be an
archaeological threshold reached in all occupied regions at ca.
10,500 14C BP. Numbers of sites increase, there is evidence of
settlement of all biomes (except the humid coastal Atlantic Forest)
and, most importantly, there is clear evidence of inter-regional
cultural diversity. In this sense, the 11th millennium 14C BP rep-
resents a transitional period in the first peopling of Brazil. In
contrast, from the beginning of the Holocene, human dispersal
expands radially along branching routes and in an increasing
range of locations, as part of a process of social and cultural con-
struction of a landscape whose geographical structure was now
familiar and incorporated into knowledge systems. There is cul-
tural evidence of regional variation, possibly associated with the
Please cite this article in press as: Bueno, L., et al., The Late Pleistocen
database, Quaternary International (2013), http://dx.doi.org/10.1016/j.qua
definition of smaller territories, with greater local density of
occupation and (we may infer) regular cycles of annual mobility. In
this sense, the Early Holocene was the first phase of established
settlement of Brazil’s interior.

As noted at the beginning of this paper, we are interested in
understanding and modelling large-scale dispersal and settle-
ment processes. This does not involve an archaeological compe-
tition to identify the oldest site. The preference is to build a
robust and solid corpus of data that makes it possible to discuss
how human groups perceived and settled different kinds of en-
vironments; how they obtained information when entering un-
familiar landscapes, previously uninhabited; and how they
interacted with other groups in moments when environmental
stress caused the breakdown of established territorial boundaries.
This database is the first step for this discussion and it is being
complemented with collations of dates and data from other
countries (this volume), to start filling in the gaps in under-
standing of early human dispersals and settlement history in
South America.
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(continued )

ID Name

35 Miracema do Tocantins 2
36 Mares 2
37 GO-JA-03
38 Toca da Janela da Barra do Antoniao
39 Toca do Morcego
40 Toca do Bojo
41 Caldeirao do Rodrigues
42 Toca do Zé Luis
43 Baixao do Perna I
44 Boa Vista II
45 Abrigo do Pilão
46 Morro Furado (BA-RC-28)
47 MG-VG-11 e Boqueirão Soberbo
48 Lapa Vermelha IV
49 Cerca Grande 6
50 Cerca Grande 7
51 Lapa das Boleiras
53 Lapa do Santo
54 Lapa Grande de Taquaruçu
55 Lapa Mortuária de Confins
56 Santana do Riacho (Abrigo Grande de

Santana do Riacho)
57 Gruta do Marinheiro
58 Capelinha
59 Batatal I
60 RS-I-67/Touro Passo I
61 RS-I-72/Palmito 2
62 RS-IJ-67/Pessegueiro
63 Pedra do Alexandre
64 Furna do Estrago
65 Gruta do Gavião
66 Gruta do Rato
67 Gruta da Guarita
68 NV-V
69 N4-WS-017
70 N4-WS-012
71 N4-WS-005
72 GO-JA-26
74 Toca da Ema do sítio do Brás
75 Toca do vento
76 Toca da Baixa da Cabaceira
78 Toca do Fundo do Baixão da Pedra Furada
80 Justino
82 Lapa da Lagoa Funda
83 Lapa do Baú 2
84 Lapa do Sumidouro
85 MG-VG-19 e Barreirinho
87 RS-S-327/Sangão
88 RS-C-61/Adelar Pilger
93 Toca do Pau Dóia
95 Lapa Pequena

L. Bueno et al. / Quaternary International xxx (2013) 1e2018
References

Ab’Saber, A., 1977. Espaços ocupados pela expansão dos climas secos na América do
Sul por ocasião dos períodos glaciais Quaternários. Paleoclimas 3, 1e19.

Alroy, J., 2001. A multispecies overkill simulation of the End-Pleistocene megafaunal
mass extinction. Science 292, 1893e1896.

Anderson, D., Gillian, C., 2000. Paleoindian colonization of the Americas: implica-
tions from an examination of physiography, demography, and artifact distri-
bution. American Antiquity 65 (1), 43e66.

Angulo, R., Lessa, G., De Souza, M.C., 2006. A critical review of mid- to late-Holocene
sea-level fluctuations on the eastern Brazilian coastline. Quaternary Science
Reviews 25 (5e6), 486e506.

Araujo, A., Neves, W., 2010. Lapa das Boleiras. Um sítio paleoíndio do carste de
Lagoa Santa. AnnaBlume, São Paulo.

Araujo, A., Neves, W., Piló, L.B., Atui, J.P., 2003. Holocene dryness and human occu-
pation in Brazil during the “Archaic Gap”. Quaternary Research 64, 298e307.

Auler, A., Smart, P., 2001. Late Quaternary paleoclimatic in semi-arid northeastern
Brazil from a U-series dating of travertine and water-table speleothems. Qua-
ternary Research 55, 159e167.

Barberi, M., 2001. Mudanças paleoambientais na região dos cerrados do Planalto
Central durante o Quaternário tardio: o estudo da Lagoa Bonita, DF. Ph.D. thesis,
University of São Paulo, Brazil.

Behling, H., 1998. Late Quaternary vegetational and climatic changes in Brazil. Re-
view of Paleobotany and Palynology 99 (1), 143e156.
Please cite this article in press as: Bueno, L., et al., The Late Pleistocen
database, Quaternary International (2013), http://dx.doi.org/10.1016/j.qua
Behling, H., 2002. South and southeast Brazilian grasslands during Late Quaternary
times: a synthesis. Paleogeography, Palaeoclimatology, Palaeoecology 177,19e27.

Behling, H., Hooghiemstra, H., 2001. Neotropical savanna environments in space
and time: Late Quaternary interhemispheric comparisons. In: Markgraf, V. (Ed.),
Interhemispheric Climate Linkages. Academic Press, New York, pp. 307e324.

Behling, H., Negrelle, R., 2001. Tropical rain forest and climate dynamics of the
Atlantic lowland, southern Brazil, during the late Quaternary. Quaternary
Research 56 (3), 383e389.

Behling, H., Arz, H.W., Patzold, J., Wefer, G., 2002. Late Quaternary vegetational and
climate dynamics in northeastern Brazil, inferences from marine core GeoB
3104-1. Quaternary Science Reviews 19, 981e994.

Beltrão,M.C., Enriquez, C., Danon, J., et al.,1986. Thermoluminescence dating of burned
cherts from Alice Böer Site (Brazil). In: Bryan, A. (Ed.), New Evidence for the
Pleistocene Peopling of the Americas. University of Maine, Orono, pp. 203e219.

Bordes, F., 1954. Notules de typologie paleolithique, III. Pointes mousteriennes,
racloirs convergents et dejetes, limaces. Bulletin de la Societé Prehistorique
Francaise 51, 336e339.

Borrero, L., 1996. The PleistoceneeHolocene transition in Southern South America.
In: Straus, L., Eriksen, B., Erlandson, J., Yesner, D. (Eds.), Humans at the End of
the Ice Age. Plenun Press, New York, pp. 52e75.

Borrero, L., 2006. Paleoindians without mammoths and archaeologists without
projectile points. The archaeology of the first inhabitants of the Americas. In:
Morrow, J., Gnecco, C. (Eds.), Paleoindian Archaeology. A Hemispheric
Perspective. University Press of Florida, Gainesville, pp. 9e20.

Bronk Ramsey, C., 2009. Bayesian analysis of radiocarbon dates. Radiocarbon 51,
337e360.

Bryan, A., 1973. Paleoenvironments and cultural diversity in Late Pleistocene.
Quaternary Research 3, 237e256.

Bryan, A., 1986. Paleoamerican prehistory as seen from South America. In: Bryan, A.
(Ed.), New Evidence for the Pleistocene People of the Americas. Center for the
Study of Early Man, University of Maine, Ontario, pp. 1e14.

Bryan, A., Gruhn, R., 1978. Results of a test excavation at Lapa Pequena, MG, Brazil.
Arquivos do Museu de História Natural/UFMG, vol. III, pp. 261e326.

Bryan, A., Gruhn, R., 1993. Archaeological Research at Six Cave or Rockshelter Sites
in Interior Bahia, Brazil. Center for the Study of the First Americans, Corvallis.

Bueno, L., 2005/2006. As indústrias líticas da região do Lajeado e sua inserção no
contexto do Brasil Central. Revista do Museu de Arqueologia e Etnologia, Uni-
versidade de São Paulo 15e16, 37e58.

Bueno, L., 2007. Variabilidade tecnológica nos sítios líticos do Lajeado, TO. Revista
do Museu de Arqueologia e Etnologia da USP, Suplemento 4, 1e215.

Bueno, L., 2008. The Early Holocene in Central Brazil: new dates from open-air sites.
Current Research in the Pleistocene 25, 29e31.

Bueno, L., 2010. Beyond typology: looking for processes anddiversity in the studyof lithic
technology in the Brazilian Amazon. Journal of World Prehistory 23 (3), 121e143.

Bueno, L., 2011. L’occupation initiale du Brésil dans une perspective macro-
régionale: les cas des regions de l’Amazonie, du Nordest et du Brésil Central. In:
Vialou, S. (Ed.), Peuplement et Prehistoire de l’Amerique. Comitê de Travaux
Historique et Scientifiques, Paris, pp. 209e221.

Bueno, L., DeBlasis, P., Steele, J. The Central Brazilian Plateau in the Late Pleistocene/
Early Holocene: occupying South American Continental Interior. In: Aldender-
fer, M., Lanata, J. L. (Eds.), Oxford Handbook of South American Archaeology.
Studying Human Diversity from Pleistocene to Colonial Times. Oxpress, New
York and London, in press.

Caldarelli, S., Costa, F., Kipnis, R., 2005. Assentamentos a céu-aberto de caçadores-
coletores datados da transição Pleistoceno final/Holoceno inicial no sudeste do
Pará. Revista de Arqueologia 18, 95e108.

Colinvaux, P., De Oliveira, P., Bush, M., 2000. Amazonian and Neotropical plant
communities on glacial time-scales: the failure of the aridity and refuge hy-
pothesis. Quaternary Science Reviews 19, 141e169.

Collet, G., 1985. Novas informações sobre os sambaquis fluviais do Estado de São
Paulo. Arquivos do Museu de História Natural da UFMG 10, 311e324.

Colinvaux, P., De Oliveira, P., Moreno, J., Miller,M., Bush,M.,1996. A long pollen record
from lowland Amazonia: forest and cooling in glacial times. Science 247, 85e88.

Costa, F., 2009. Arqueologia das Campinaranas do baixo rio Negro: em busca dos
pré-ceramistas nos areais da Amazônia Central. Ph.D. thesis, Universidade de
São Paulo, Brazil.

De Oliveira, P., Barreto, A., Suguiu, K., 1999. Late Pleistocene/Holocene climatic and
vegetational history of the Brazilian coating: the fóssil dunes of middle São
Francisco river. Paleogeography, Paleoclimatology, Paleoecology 152, 319e337.

Dias, A.S., 2003. Sistemas de assentamento e estilo tecnológico: uma proposta
interpretativa para a ocupação pré-coloial do alto vale do rio dos Sinos, Rio
Grande do Sul. Ph.D. thesis, Universidade de São Paulo, Brazil.

Dias, A.S., 2004. Diversificar para poblar: el contexto arqueológico braliseño en la
transición PleistocenoeHoloceno. Complutum 15, 249e263.

Dias, A.S., 2012. Hunteregatherer occupation of south Brazilian Atlantic Forest:
paleoenvironment and archaeology. Quaternary International 256, 12e18.

Dias, A.S., Hoeltz, S., 2010. Indústrias líticas em contexto: o problema Humaitá na
arqueologia sul brasileira. Revista de Arqueologia 23 (2), 44e73.

Dias, A.S., Jacobus, A., 2001. The antiquity of the peopling of southern Brazil. Current
Research in the Pleistocene 18, 17e19.

Dias, A.S., Jacobus, A., 2003. Quão antigo é o povoamento do sul do Brasil? Revista
do CEPA 27 (38), 39e67.

Dias, A.S., Neubauer, F., 2010. Um estudo contextual da industrias lítica do sítio RS-
C-61: Adelar Pilger (Rio Grande do Sul, Brasil). Revista Cazadores Recolectores
del Cone Sur 4, 187e206.
e/Early Holocene archaeological record in Brazil: A geo-referenced
int.2013.03.042



L. Bueno et al. / Quaternary International xxx (2013) 1e20 19
Dias Jr., O., 1991. Desenvolvimento cultural no horizonte 9000/4000 anos AP no
Brasil tropical. Revista de Arqueologia Americana 4, 55e87.

Dillehay, T., 1997. Monte Verde: a Late Pleistocene settlement in Chile. In: The
archaeological Context and Interpretation, vol. 2. Smithsonian Institution Press,
Washington DC.

Dillehay, T., Calderón, A., Politis, G., Beltão, M.C., 1992. Earliest hunters and gath-
erers of South America. Journal of World Prehistory 6 (2), 145e204.

Fagundes, M., 2007. Sistema de assentamento e tecnologia lítica: organização tec-
nológica e variabilidade no registro arqueológico em Xingó, Baixo São Francisco,
Brasil. Ph.D. thesis, University of São Paulo.

Faught, M., 2008. Archaeological roots of human diversity in the New World: a
compilation of accurate and precise radiocarbon ages from earliest sites.
American Antiquity 73 (4), 670e698.

Figuti, L., 2004. Investigações Arqueológicas e Geofísicas dos Sambaquis Fluviais do
vale do rio Ribeira de Iguape, Estado de São Paulo. Relatório Final de projeto
temático. Fundação de Amparo à Pesquisa do Estado de São Paulo, São Paulo.

Fogaça, E., 2001. Mãos para o pensamento. A variabilidade tecnológica de indústrias
líticas de caçadores-coletores holocênicos a partir de um estudo de caso: as
camadas VIII e VII da Lapa do Boquete (Minas Gerais, Brasil e 12.000/10.500
AP). Ph.D. thesis, Pontifícia Universidade Católica do Rio Grande do Sul, Brazil.

Fogaça, E., 2003. Instrumentos líticos unifaciais da transição PleistocenoeHoloceno
no Planalto Central do Brasil: individualidade e especificidade dos objetos
técnicos. Canindé 3, 9e37.

Gamble, C., Davies, W., Pettitt, P., Hazelwood, L., Richards, M., 2005. The archaeo-
logical and genetic foundations of the European population during the Late
Glacial: implications for ‘Agricultural Thinking’. Cambridge Archaeological
Journal 15 (2), 193e223.

Gnecco, C., 2003. Against ecological reductionism: Late Pleistocene hunteregath-
erers in the tropical forests of northern South America. Quaternary Interna-
tional 109/110, 13e21.

Goebel, T., Waters, M.R., O’Rourke, D.H., 2008. The Late Pleistocene dispersal of
modern humans in the Americas. Science 319 (5869), 1497e1502.

Gruhn, R., 1991. Stratified radiocarbon-dated archaeological sites of Clovis age and
older in Brazil. In: Bonnischsen, R., Turnmine, K. (Eds.), Clovis: Origins and
Adaptations. Center for the Study of the First Americans, Oregon State Uni-
versity, Corvallis, pp. 283e286.

Gruhn, R., 2005. The ignored continent: South America in models of earliest
American Prehistory. In: Bonnischen, R., Lepper, B., Stanford, D., Waters, M.
(Eds.), Paleoamerican Origins: Beyond Clovis. Center for the Study of the First
Americans. Texas A&M University, College Station, pp. 199e209.

Guidon, N., 1981. Datações pelo C-14 de sítios arqueológicos em São Raimundo
Nonato, sudeste do Piauí (Brasil). Clio. Revista do Curso de Mestrado em His-
tória 4, 35e39.

Guidon, N., 1985. A arte pré-histórica de São Raimundo Nonato: síntese de dez anos
de pesquisa. Revista Clio-Série Arqueológica 2, 3e90.

Guidon, N., 1986. Las unidades culturales de Sao Raimundo Nonato-sudeste del
Estado de Piaui-Brasil. In: Bryan, A. (Ed.), New Evidence for the Pleistocene
Peopling of the Americas. Center for the Study of the First Americans, University
of Maine, Orono, pp. 157e171.

Guidon, N., Pessis, A.M., 1993. Recent discoveries on the Holocenic levels of Sítio do
Meio rock-shelters, Piauí, Brazil. Clio e Série Arqueológica 1 (9), 77e80.

Guidon, N., Pessis, A.M., Parenti, F., Fontugue, M., Guerin, C., 1996. Nature and age of
the deposits in Pedra Furada, Brazil: reply to Meltzer, Adovasio and Dillehay.
Antiquity 70, 408e421.

Guidon, N., Peyre, E., Guérin, C., Coppens, Y., 2000. Resultados da datação de dentes
humanos da Toca do Garrincho, Piauí, Brasil. Revista Clio-Série Arqueológica 14,
75e86.

Guidon, N., Pessis, A., Martin, G., 2009. Pesquisas arqueológicas na região do Parque
Nacional Serra da Capivara e seu entorno (Piauí-1998/2008). FUNDHAMentos,
Recife, pp. 1e61.

Hadler, P., Dias, A.S., Bauermann, S., 2012. Multidisciplinary studies of Southern
Brazil Holocene: archaeological, palynological and paleontological data. Qua-
ternary International. http://dx.doi.org/10.1016/j.quaint.2012.09.026.

Hilbert, K., 1993. Organização e uso do espaço de grupos caçadoresecoletores pré-
históricos na gruta do Gavião, Serra dos Carajás (PA). PUC/RS, Porto Alegre.

Hurt, W., 1960. The cultural complexes from the Lagoa Santa Region, Brazil.
American Anthropologist 62, 569e585.

Hurt, W., Blasi, O., 1969. O projeto arqueológico “Lagoa Santa”, Minas Gerais, Brasil.
Arquivos do Museu Paranaense, Arqueologia 4, 1e60.

Isnardis, A., 2009. Entre as Pedras e as ocupações pré-históricas recentes e os
grafismos rupestres da região de Diamantina, Minas Gerais. Ph.D. thesis, Uni-
versidade de São Paulo, Brazil.

Jacobus, A., 2003. A práxis zooarqueológica de caçadores coletores do centro e sul
do Brasil. Paper presented at XII Congresso da Sociedade de Arqueologia Bra-
sileira (SAB), São Paulo.

Kelly, R., 2003. Colonization of new land by hunteregatherers: expectations and
implications based on ethnographic data. In: Rockman, M., Steele, J. (Eds.),
Colonization of Unfamiliar Landscapes. Routledge, London, pp. 55e58.

Kipnis, R., 1998. Early hunter-gatherers in the Americas: perspectives from Central
Brazil. Antiquity 72, 581e592.

Kipnis, R., 2002. Foraging Strategies of Eastern Central Brazil: An Evolutionary
Ecological Study of Subsistence Strategies during the Terminal Pleistocene and
Early/Middle Holocene. Ph.D. thesis, University of Michigan, An Arbor, USA.

Kipnis, R., 2003. Long-term land tenure systems in Central Brazil. Evolutionary
ecology, risk management and social geography. In: Fitzhugh, B., Habu, J. (Eds.),
Please cite this article in press as: Bueno, L., et al., The Late Pleistocen
database, Quaternary International (2013), http://dx.doi.org/10.1016/j.qua
Beyond Foraging and Collecting. Evolutionary Change in HuntereGatherer
Settlement Systems. Kluwer Academic/Plenum Publishers, New York, pp. 181e
230.

Kipnis, R., Caldarelli, S., Oliveira, W., 2005. Contribuição para a cronologia da col-
onização amazônica e suas implicações teóricas. Revista de Arqueologia 18, 81e
94.

Koole, E., 2007. Pré-história da província cárstica do Alto São Francisco, Minas
Gerais: a indústria lítica dos caçadores-coletores arcaicos. Maester thesis, Uni-
versidade de São Paulo, Brazil.

Laroche, A.F., Soares e Silva, A., Rapaire, J.L., 1977. Arqueologia Pernambucana C14.
Laming-Emperaire, A., 1979. Missions archéologiques franco-brésiliennes de Lagoa

Santa, Minas Gerais, Brésil e Le grand abri de Lapa Vermelha (P.L. Revista de
Pré-história 1 (1), 53e89.

Lanata, J.L., Martino, L., Osella, A., Garcia-Herbst, A., 2008. Demographic conditions
necessary to colonize new spaces: the case for early human dispersal in the
Americas. World Archaeology 40 (4), 520e537.

Ledru, M.P., 1993. Late Quaternary environmental and climatic changes in Central
Brazil. Quaternary Research 39, 90e98.

Ledru, M.P., Ceccantini, G., Gouveia, S., López-Saez, J., Pessenda, L., Ribeiro, A., 2006.
Millenial-scale climatic and vegetation changes in a northern Cerrado (North-
east, Brazil) since the Last Glacial Maximum. Quaternary Science Review 25,
1110e1126.

Ledru, M.P., Mourguiart, P., 2001. Late glacial vegetation records in the Americas and
climatic implications. In: Markgraf, V. (Ed.), Interhemispheric Climate Linkages.
Academic Press, New York, pp. 371e390.

Ledru, M.P., Salgado-Laboriau, M.L., Lorcheister, M.L., 1998. Vegetation dynamics in
southern and central Brazil during the last 10,000 yr. Review of Paleobotany
and Palynology 99, 131e142.

Lopes, L. da S., Nami, H., 2011. A new fishtail-point from South Brazil. Current
Research in the Pleistocene 28, 104e107.

Lourdeau, A., 2010. Le tecnocomplexe Itaparica?: définition techno-fonctionnelle
des industries à pièces façonnées unifacialement à une face plane dans le
centre et le nord-est du Brésil pendant la transition PléistocèneeHolocène et
l’Holocène ancien. Thèse de Doctorat, Université Paris Ouest Nanterre La Dé-
fense, Nanterre.

Magalhães, M., 1994. Arqueologia de Carajás. A presença pré-histórica do homem na
Amazônia. Companhia Vale do Rio Doce, Rio de Janeiro.

Magalhães, M., 2005. A Physis da Origem. O sentido da História na Amazônia.
Museu Paraense Emílio Goeldi, Belém.

Markgraf, V., Baumgartner, T.R., Bradbury, J.P., Diaz, H.F., Dunbar, R.B., Luckman, B.H.,
Seltzer, G.O., Swetnam, T.W., Villalba, R., 2000. Paleoclimate reconstruction
along the Pole-Equator-Pole transect of the Americas (PEP 1). Quaternary Sci-
ence Reviews 19, 125e140.

Martin, G., 1996. Pré-história do Nordeste. Universitária-UFPE, Recife.
Martin, L., Suguio, K., Flexor, J.-M., 1988. Hauts niveaux marins Pleistocenes du

littoral bresilien. Palaeogeography, Palaeoclimatology, Palaeoecology 68 (2e4),
231e239.

McCormac, F.G., Hogg, A.G., Blackwell, P.G., Buck, C.E., Higham, T.F.G., Reimer, P.J.,
2004. SHCal04 Southern Hemisphere Calibration 0e1000 cal BP. Radiocarbon
46, 1087e1092.

Meggers, B., Evans, C., 1977. Lowlands of South America and Antilles. In: Jennings, J.
(Ed.), Ancient Native Americans. W. H. Freeman and Company, San Francisco,
pp. 543e591.

Melo, P., 2007. A transição do Pleistoceno ao Holoceno no Parque Nacional da Serra
da Capivara e Piauí e BR: uma contribuição ao estudo sobre a antiguidade das
ocupações humanas no sudeste do Piauí. Ph.D. thesis, Federal University of
Pernambuco, Recife.

Meltzer, D., 2003. Lessons in landscape learning. In: Rockman, N., Steele, J. (Eds.),
The Colonization of Unfamiliar Landscapes. The Archaeology of Adaptation.
Routledge, London, pp. 222e241.

Meltzer, D., Adovasio, J., Dillehay, T., 1994. On a Pleistocene human occupation at
Pedra Furada, Brazil. Antiquity 68, 695e714.

Menezes, R., 2000. O aproveitamento da material prima lítica em sítios arqueoló-
gicos de Varzelândia, Minas Gerais. Revista Clio-Série arqueológica 14, 207e
226.

Miller, E., 1987. Pesquisas arqueológicas paleoindígenas no Brasil Ocidental. Estú-
dios Atacameños 8, 37e61.

Miller, E., 1976. Resultados preliminares das pesquisas arqueológicas paleoindígenas
no Rio Grande do Sul, Brasil. In: Chiaramonte, J.C. (Ed.), 1976. Actas del XLI
Congreso Internacional de Americanistas, vol. 3. México, Instituto Nacional de
Antropologia y Historia, pp. 484e491.

Milder, S., 1994. A“Fase Ibicuí”: uma revisão arqueológica, cronológica e estrati-
gráfica. Masters dissertation, Instituto de Filosofia e Ciências Humanas da
Pontifícia Universidade Católica do Rio Grande do Sul, Brazil.

Milder, S., 1995. Uma breve análise da fase arqueológica Ibicuí. Revista do CEPA 19
(22), 41e63.

Miotti, L., Salemme, M., 2003. When Patagonia was colonized: people mobility at
high latitudes during Pleistocene/Holocene transition. Quaternary International
109e110, 95e111.

Neves, W., Araujo, A., Ceccantini, G., Bueno, L., De Oliveira, P., Kipnis, R., 2008.
Origens e microevolução do homem na América: uma abordagem paleoan-
tropológica III. Relatório Final de Projeto Temático. Fundação de Amparo a
Pesquisa de São Paulo, São Paulo.

Neves, W., Hubbe, M., 2005. Cranial morphology of early American from Lagoa
Santa, Brazil: implications for the settlement of the New World. Proceedings of
e/Early Holocene archaeological record in Brazil: A geo-referenced
int.2013.03.042

http://dx.doi.org/10.1016/j.quaint.2012.09.026


L. Bueno et al. / Quaternary International xxx (2013) 1e2020
the National Academy of Sciences of the United States of America 102 (51),
18309e18314.

Neves, W., Araujo, A., Kipnis, R., Ceccantini, G., De Oliveira, P., 2004a. Origens e
microevolução do homem na América: uma abordagem paleoantropológica II.
Relatório Final de Projeto Temático. Fundação de Amparo a Pesquisa de São
Paulo, São Paulo.

Neves, W., González-José, R., Hubbe, M., Kipnis, R., Araújo, A., Blasi, O., 2004b. Early
Holocene skeletal remains from Cerca Grande, Lagoa Santa, Central Brazil, and
the origins of the first Americans. World Archaeology 36 (4), 479e501.

Neves, W., Prous, A., González-José, R., Kipnis, R., Powell, J., 2003. Early Holocene
human skeletal remains from Santana do Riacho, Brazil: implications for the
settlement of the New World. Journal of Human Evolution 45, 19e42.

Oliveira, W., 2008. Caçadores-coletores na Amazônia: eles existem. Maester thesis,
Universidade de São Paulo, Brazil.

Parenti, F., 1996. Problemática da pré-história do Pleistoceno superior no nordeste
do Brasil: o abrigo da Pedra Furada em seu contexto regional. Anais da Con-
ferência Internacional sobre Povoamento das Américas, São Raimundo Nonato,
Piauí (Brasil). FUMDHAMENTOS, Revista da Fundação Museu do Homem
Americano 1, 15e54.

Penin, A., 2005. Análise dos processos de formativos do sítio Capelinha. Maester
thesis, Universidade de São Paulo, Brazil.

Pessenda, L.C., Ribeiro, A.S., Gouveia, S.E.M., Aravena, R., Boulet, R., Bendassoli, J.,
2004. Vegetation dynamics during the late Pleistocene in the Barreirinhas re-
gion, Maranhão State, northeastern Brazil, based on carbon isotopes in soil
organic matter. Quaternary Research 62, 183e193.

Pessis, A.M., 1987. Art rupestre préhistorique: premiers registres de la mise en
scene. Ph.D. thesis, Université de Paris X, France.

Pessis, A.M., 1999. The chronology and evolution of the prehistoric rock paintings in
the Serra da Capivara National Park, Piauí, Brazil. In: Strecker, M., Bahn, P. (Eds.),
Dating the Earliest Known Rock Art. Oxbow Books, Oxford, pp. 41e48.

Peyre, E., 1993. Nouvelle découverte d’un Homme préhistorique américain: une
femme de 9.700 ans au Brésil. Comptes rendus de l’Académie des Sciences Paris
316, 839e842.

Peyre, E., Granat, J., Guidon, N., 2009. Dentes e crânios humanos fósseis do Gar-
rincho (Brasil) e o povoamento antigo da América. Fundhamentos 8, 63e69.

Plens, C., 2007. Sítio Moraes, uma biografia não autorizada: análise do processo de
formação de um sambaqui fluvial. Ph.D. thesis, Universidade de São Paulo,
Brazil.

Prous, A., 1986. Os mais antigos vestígios arqueológicos no Brasil Central. In:
Bryan, A. (Ed.), New Evidence for the Pleistocene Peopling of the Americas.
Center for the Study of Early Man. University of Maine, Orono, Maine.

Prous, A., 1991. Arqueologia Brasileira. Editora Universidade de Brasilia, Brasilia.
Prous, A., 1991a. Santana do Riacho e Tomo I. Arquivos do Museu de História

Natural da Universidade Federal de Minas Gerais 12, 3e382.
Prous, A., 1992/1993. Santana do Riacho e Tomo II. Arquivos do Museu de História

Natural da Universidade Federal de Minas Gerais 13/14, 3e417.
Prous, A., Costa, F., Alonso, M., 1996/97. Arqueologia da Lapa do Dragão. Arquivos do

Museu de História Natural 17e18, 139e210.
Prous, A., Fogaça, E., 1999. Archaeology of the PleistoceneeHolocene boundary in

Brazil. Quaternary International 53/54, 21e44.
Pugliese, F., 2007. Os líticos de Lagoa Santa: um estudo sobre organização tecno-

lógica de caçadores-coletores no Brasil Central. Maester thesis, Universidade de
São Paulo, Brazil.

Reimer, P.J., Baillie, M.G., Bard, E., Bayliss, A., Warren Beck, J., Bertrand, C.J.,
Blackwell, P.G., Buck, C.E., Burr, G.S., Cutler, K.B., Damon, P.E., Lawrence
Edwards, R., Fairbanks, R.G., Friedrich, M., Guilderson, T.P., Hogg, A.G.,
Hughen, K.A., Kromer, B.L., McCormac, G., Manning, S., Ramsey, C.B.,
Reimer, R.W., Remmele, S., Southon, J.R., Stuiver, M., Talamo, S.L., Taylor, F.W.,
van der Plicht, J., Weyhenmeyer, C.E., 2004. IntCal04 Terrestrial radiocarbon age
calibration, 26-0 ka BP. Radiocarbon 46, 1029e1058.

Reimer, P.J., Baillie, M.G.L., Bard, E., Bayliss, A., Beck, J.W., Blackwell, P.G., Bronk
Ramsey, C., Buck, C.E., Burr, G.S., Edwards, R.L., Friedrich, M., Grootes, P.M.,
Guilderson, T.P., Hajdas, I., Heaton, T.J., Hogg, A.G., Hughen, K.A., Kaiser, K.F.,
Kromer, B., McCormac, F.G., Manning, S.W., Reimer, R.W., Richards, D.A.,
Southon, J.R., Talamo, S., Turney, C.S.M., van der Plicht, J., Weyhenmeyer, C.E.,
2009. IntCal09 and Marine09 radiocarbon age calibration curves, 0e50,000
years cal BP. Radiocarbon 51, 1111e1150.

Ribeiro, L., 2006. Os significados da similaridade e do contraste entre estilos de arte
rupestre. Um estudo regional das gravuras e pinturas do alto-médio São Fran-
cisco. Ph.D. thesis, Universidade de São Paulo, Brazil.

Ribeiro, P.A.M., Ribeiro, C., 1999. Escavações arqueológicas no sítio RS-TQ-58,
Montenegro, RS, Brasil. Série Documentos da FURG 10, 1e86.

Rick, J.W., 1987. Dates as data: an examination of the Peruvian preceramic radio-
carbon record. American Antiquity 52, 55e73.

Rockman, M., 2003. Knowledge and learning in the archaeology of colonization. In:
Rockman, M., Steele, J. (Eds.), Colonization of Unfamiliar Landscapes: The
Archaeology of Adaptation. Routledge, London, pp. 3e24.

Rodet, M.J., 2006. Etude technologique des industries lithiques taillées du Nord de
Minas Gerais, Brésil e depuis le passage Pléistocène/Holocène jusqu’au Contact
e XVIIIème Siècle. Ph.D. thesis, Université de Paris X, France.
Please cite this article in press as: Bueno, L., et al., The Late Pleistocen
database, Quaternary International (2013), http://dx.doi.org/10.1016/j.qua
Roosevelt, A., Costa, M., Machado, C., Michab, M., Mercier, N., Valladas, H.,
Feathers, J., Barnett, W., Imazio, M., Henderson, A., Silva, J., Chernoff, B.,
Reese, D., Holman, J., Toth, N., Schik, K., 1996. Paleoindian cave dwellers in the
Amazon: the peopling of the Americas. Science 272, 373e398.

Roosevelt, A., Douglas, J., Brown, L., 2002. The migrations and adaptations of the
first Americans: Clovis and pre-Clovis viewed from South America. In:
Jablonski, N.G. (Ed.), The First Americans: The Pleistocene Colonization of the
New World. California University Press, San Francisco, pp. 159e235.

Rosa, A., 2010. Análise zooarqueológica do sítio Garivaldino (RS-TQ-58), município
de Montenegro, RS. Pesquisas-Antropologia 67, 133e172.

Rosa, A., Jacobus, A., 2010. Registro de mamíferos em sítios arqueológicos do Rio
Grande do Sul, Brasil. In: Ribeiro, A., Bauermann, S., Scherer, C. (Eds.), Qua-
ternário do Rio Grande do Sul. Sociedade Brasileira de Paleontologia, Porto
Alegre, pp. 233e242.

Salgado-Laboriau, M.L., 1997. Late Quaternary paleoclimate in the savannas of South
América. Journal of Quaternary Science 12, 371e379.

Salgado-Laboriau, M.L., Barberi, M., Ferraz-Vicentini, K., Parizzi, M., 1998. A dry
climatic event during the late Quaternary of tropical Brazil. Review of Paleo-
botany and Palynology 99, 115e129.

Salgado-Laboriau, M.L., Casseti, V., Ferraz-Vicentini, K.R., Martin, L., Soubiés, F.,
Suguiu, K., Turcq, B., 1997. Late Quaternary vegetational and climatic changes in
cerrado and palm swamp from central Brazil. Paleogeography, Paleoclima-
tology, Paleoecology 128, 215e226.

Schmitz, P.I., 1980. A Evolução da cultura no sudoeste de Goiás. Pesquisas-Série
Antropologia 31, 41e84.

Schmitz, P.I., 1981. O Paleo-Índio. Anuário de Divulgação Científica de Goiás 5, 1e33.
Schmitz, P.I., 1987. Prehistoric hunteregatherers of Brazil. Journal of World Pre-

history 1, 53e125.
Schmitz, P.I., Barbosa, A.S., Jacobus, A., Ribeiro, M.B., 1989. Arqueologia nos cerrados

do Brasil Central e Serranópolis II. Pesquisas-Série Antropologia 44.
Schmitz, P., Barbosa, A.S., Miranda, A.F., Ribeiro, M.B., Barbosa, M.O., 1996.

Arqueologia nos Cerrados do Brasil Central. Sudoeste da Bahia e lesta de Goiás e
o projeto Serra Geral. Pesquisas-Série Antropologia 52.

Schmitz, P.I., Rosa, A., Bittencourt, A.L., 2004. Arqueologia nos cerrados do Brasil do
Brasil central, Serranópolis III. Pesquisas-Série Antropologia 60.

Scientia Consultoria Científica, 2010. Arqueologia preventiva na UHE Foz do Cha-
pecó, SC/RS. Relatório Final, Florianópolis.

Silveira, M., 1994. Estudo sobre estratégias de susbsistência de caçadoresecoletores
pré-históricos do sítio Gruta do Gavião, Carajás (Pará). Ph.D. thesis, Uni-
versidade de São Paulo, Brazil.

Steele, J., 2010. Radiocarbon dates as data: quantitative strategies for estimating
colonization front speeds and event densities. Journal of Archaeological Science
37, 2017e2030.

Steele, J., Adams, J., Sluckin, T., 1998. Modelling paleoindian dispersals. World
Archaeology 30, 286e305.

Steele, J., Politis, G., 2009. AMS 14C dating of early human occupation of Southern
South America. Journal of Archaeological Science 36 (2), 419e429.

Strauss, A., 2010. As práticas mortuárias dos caçadores-coletores pré-históricos da
região de Lagoa Santa (MG): um estudo de caso do sítio arqueológico Lapa do
Santo. Maester thesis, Universidade de São Paulo, Brazil.

Surovell, T.A., Brantingham, P.J., 2007. A note on the use of temporal frequency
distributions in studies of prehistoric demography. Journal of Archaeological
Science 34, 1868e1877.

Van der Hammen, T., Absy, M., 1994. Amazonia during the last glacial. Paleogeog-
raphy, Paleoclimatology, Paleoecology 109, 247e261.

Van der Hammen, T., Hooghiemstra, H., 2000. Neogene and Quaternary history of
vegetation, climate, and plant diversity in Amazonia. Quaternary Science Re-
views 19, 725e742.

Veroneze, E., 1992. A ocupação do Planalto Central Brasileiro: o nordeste do Mato
Grosso do Sul. Maester thesis, Universidade do Vale do Rio dos Sinos, Brazil.

Vialou, A., 2005. A Pré-história do Mato Grosso, vol. 1. Santa Elina, Edusp, São Paulo.
Violante, R.A., Parker, G., 2004. The post-Last Glacial Maximum transgression in the

de la Plata river and adjacent inner continental shelf, Argentina. Quaternary
International 114, 167e181.

Ward, G., Wilson, S., 1978. Procedures for comparing and combining radiocarbon
age-determinations critique. Archaeometry 20, 19e31.

Williams, A., 2012. The use of summed radiocarbon probability distributions in
archaeology: a reviewofmethods. Journal ofArchaeological Science39, 578e589.

Wust, I., 1990. Continuidade e mudança: para uma interpretação dos grupos
ceramistas pré-coloniais da bacia do rio Vermelho, Mato Grosso. Ph.D. thesis,
Universidade de São Paulo, Brazil.

Zedenõ, M.N., 1997. Landscapes, land use, and the history of territory formation: an
example from the Puebloan Southwest. Journal of Archaeological Method and
Theory 4 (1), 67e103.

Zedeño, M.N., Anderson, D.T., 2010. Agency and politics in hunter-gatherer territory
formation. Revista de Arquelogia 23 (1), 10e29.

Zedeño, M.N., Stoffle, R., 2003. Tracking the role of pathways in the evolution of a
human landscape: the St Croix riverway in ethnohistorical perspective. In:
Rockman, M., Steele, J. (Eds.), Colonization of Unfamiliar Landscapes. Routledge,
London, pp. 59e80.
e/Early Holocene archaeological record in Brazil: A geo-referenced
int.2013.03.042


	The Late Pleistocene/Early Holocene archaeological record in Brazil: A geo-referenced database
	1. Introduction
	2. Environmental background: the major biomes of Brazil
	3. Materials and methods: constructing and analysing the database
	4. Dates as indicators of human occupation in Brazil: chronological and geographical distribution
	4.1. 13th and 12th 14C Millennium BP (ca. 15,500–12,800 cal BP): entering the landscape
	4.2. 11th 14C Millennium BP (ca. 12,800–11,400 cal BP): population expansion
	4.3. 10th 14C Millennium BP (ca. 11,400–10,200 cal BP): cultural diversification
	4.4. 9th 14C Millennium BP (ca. 10,200–8900 cal BP): rebuilding territories and occupying unexploited landscapes

	5. Discussion
	Acknowledgements
	Appendix. Key to Figs. 3–6
	References


