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DATING PRE-HISTORIC PAINTED FIGURES FROM THE 
SERRA DA CAPIVARA NATIONAL PARK, PIAUÍ, BRAZIL
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Thalison dos Santos, Cristiane Buco, Qingfeng Shao and Carmela Vaccaro

Abstract.  Painted rock art figures from the Boqueirão da Pedra Furada and Toca do Para-
guaio shelters (Serra da Capivara, Piauí, Brazil) have been recently analysed using various 
recognised scientific techniques. After the geochemical results, the samples that revealed 
carbonate were used for the dating process. Uranium-series disequilibrium dating (U/Th) 
methods were applied to two of those samples: sample 4 from Toca do Paraguaio (TP04) (a 
dark red geometric figure), and sample 2 from Toca do Boqueirão da Pedra Furada (BPF2) (a 
white circular figure). The dates obtained from the U/Th dating provided maximum ages of 
the paintings. These dates also allowed indirect association of the painting events with the 
data retrieved from the archaeological excavation. In this paper, we consider, albeit briefly, 
the archaeological history of the sites and their context into a broader landscape and suggest 
that geometric figures belong to the early Holocene. 

Introduction
One of the largest concentrations of painted rock 

art regions globally is found within the Brazilian state 
of Piaui, an area known as the Serra da Capybara Na-
tional Park (SCNP) (Fig. 1). The hundreds of thousands 
of figures known here appear divided between vari-
ous figurative styles and various broad chronological 
phases (Guidon 1989; Nascimento 2009; Nash 2009; 
Pessis et al. 2010). Many rock art shelters have been 
studied since the 1970s, when researchers began to 
work in the field systematically (Guidon 1975; Arnaud 
et al. 1984; Guidon and Delibrias 1986; Pessis 1987).

Archaeological excavations were initially carried 
out with the primary objective of contextualising the 
accompanying graphic images that were present on 
many of the cave and rockshelter walls. The develop-
ment of excavations has led to several new research 
topics involving traditional and innovative techniques 
to record the archaeology and rock art (Lahaye et al. 
2013; Boëda et al. 2014; Lourdeau 2019). 

The Serra da Capivara covers around 129 100 
hectares and has a minimum of 1300 archaeological 
sites in its landscape, and of those over 600 painted 
rock art sites, with an extra thirty sites that contain 
petroglyphs. Additionally, 87 more sites have both 
paintings and petroglyphs.

The setting for this rock art tradition includes 
various floras and faunas that inhabit a dramatic 
geomorphological backdrop (Nascimento 2009; Buco 
2012). The peripheral areas of the Serra da Capivara 

comprise a flat, partly cultivated brushwood plateau 
called Sertão (Caputo and Lima 1984). This semi-arid 
landscape encompasses an upland massif of exposed, 
mostly unwooded and weather-beaten Silurian sand-
stone, which has been eroded, first by water, then by 
wind and rain over time (Caputo and Lima 1984). The 
region occupied by the SCNP is found at the eastern 
edge of the Parnaíba Sedimentary Basin and the Pe-
ripheral Depression of São Francisco. A slope with 
a 200–250 m drop forms the dominant relief of the 
region (Pellerin 2014). Within the hinterland, between 
the sandstone massif and the plateau, is the caatinga 
scrub forest (Guérin and Faure 2014). 

In geological terms, the sandstone massif was 
formed some 430 million years ago when the region 
was a warm tropical sea (Nash 2009). Hidden and 
dispersed along the base of this giant massif is a 
series of rockshelters where archaeological material 
and rock art is present. The rock art of the Serra da 
Capivara National Park is considered one of the rich-
est testimonies of symbolic behaviour of pre-Historic 
communities that inhabited the landscape around the 
Serra da Capivara massif (Nash 2009). 

Contextual issues
Absolute dating of rock art is not without its diffi-

culties. Currently, chronometric dating methods can 
extract (rare) organic material from pigments if pres-
ent. However, organic residues from pigments must 
be large enough to date. The size of such residues can 
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create conservation issues, especially in terms pres-
ervation of rock surfaces where samples have been 
taken. The age of many paintings remains difficult to 
substantiate. In the absence of direct dating, archae-
ologists have usually assigned an age to paintings 
based upon excavations near the rock wall or below 
it (Fontugne et al. 2013; Lourdeau 2019). 

The ability to accurately date rock art has import-
ant implications in understanding the origins of this 
unique artistic endeavour, the symbolism it may have 
projected, and the cognitive abilities of communities 
that inhabited this and other ancient landscapes 
(Pearce and Bonneau 2018).

When researchers lack opportunities for direct 
dating by implementing analytical methods, attempts 
at dating the rock art can broadly be described as 
falling into the following categories (all of which yield 
questionable results):
•	 Iconographic determination
•	 Stylistic claims
•	 Presumed technique of execution
•	 Association with archaeological finds through 

excavation
•	 Topographic proximity
•	 Weathering and patination studies
•	 Superimposition of motifs
•	 A combination of two or more of these approaches

Using a combination of these and recently intro-
duced scientific methods, rock art researchers, in 
general, are in a favourable position to gain a better 
understanding of how and when rock art was created. 

The uranium-series disequilibrium (U/Th) dating 
method has proven its efficacy and reliability for mea-
suring the dating of marine corals and continental spe-
leothems (flowstones), secondary carbonate deposits 
(Pons-Branchu et al. 2014). Recently, improvements in 
analytical techniques, including TIMS (thermo-ionisa-
tion mass spectrometry) and then MC-ICPMS (multi-
collector-inductively coupled plasma mass spectros-
copy) and laser ablation, have permitted the dating of 
minute samples and augmented the potential of this 
method (Pons-Branchu et al. 2014). ‘Absolute’ dating 
methods have challenged some of our ideas about the 
chronology of rock art in Europe, but the application 
of indirect methods (including the use of U/Th dating) 
is not without its problems (White et al. 2020).

In terms of dating oxalate material, some exam-
ples have been previously reported (Steelman et al. 
2002; Watchman et al. 2005; Ruiz et al. 2012; Jones et 
al. 2017; Di Maida et al. 2020; Brumm et al. 2021) and 
in different contexts (Watchman 1991, 2004; Watch-
man and Campbell 1996; Mazel and Watchman 1997, 
2003; Watchman et al. 1997, 2000). Despite the prox-
imity of dates obtained from finely laminated crusts, 
criticism concerning the origins of carbon, and the 

contemporaneity of oxalate formation 
with the associated painted image, have 
led to uncertainties about the dating of 
rock surface coatings (Gillespie 1997; 
Rosenfeld and Smith 1997). In the ura-
nium-thorium series dating method, the 
age of calcite formation is assumed to 
provide a minimum age (terminus ante 
quem) for the underlying paintings or 
engravings or a maximum age (terminus 
post quem) when it is the surface material 
that is dated. However, many issues have 
been raised about this method (Plagnes 
et al. 2003; Bednarik 2012; Clottes 2012; 
Fontugne et al. 2013; Pons-Branchu et al. 
2014; Tang and Bednarik 2021). Accord-
ing to some authors (Pons-Branchu et 
al. 2014), these issues are linked in part 
with the development of calcite deposits 
within the caves and rockshelters con-
cerning the effects of moisture that may 
distort results by leaching the uranium, 
for example (Plagnes et al. 2003). Diffi-
culties are also linked to a possible initial 
230Th content from detrital material such 
as clay that must be considered when 
correcting the results. To these method-
ological difficulties, we must add those 
associated with sampling the re-pre-
cipitated calcite, which must be free of 
any contamination by the surrounding 
limestone, any inclusion of which would 
distort the data obtained (Fontugne et al. 
2013; Pons-Branchu et al. 2014). 

The focus of research
The Toca do Paraguaio (Fig. 2) is a 

rockshelter placed among a deep and 
narrow valley on the top of the plateau 
of Bom Jesus do Gurguéia (Arnaud et al. 1984), near to 
the municipality of Coronel José Dias, and inside the 
Serra da Capivara National Park. This site is around 
70 m in length, oriented north-south, and opens out 
towards the east. The site stands around 420 m above 
sea level and is surrounded by scrub vegetation (Gui-
don 1975; Gomes et al. 2019). The site is divided into 
two sections based on the local geology, described as 
upper and lower floor levels. The upper level forms a 
sheltered area that has been naturally cut into a con-
glomerate deposit. This deposit overlies a sandstone 
layer that forms the lower section of the site (Guidon 
1975). In terms of rock art assemblage, painted figures 
are the most numerous, with anthropomorphous fig-
ures dominating the assemblage (Santos 2013).

Toca do Boqueirão da Pedra Furada shelter (Fig. 3), 
one of the best-known sites in the archaeological area, 
is a rockshelter occupied by hunter-gatherers from the 
Late Pleistocene to Middle Holocene times (Boëda et 
al. 2013, 2014). It stands out because of its impressive 

rock art (Fig. 4), of the important archaeological re-
search already done and of the alleged antiquity of 
the occupation. This shelter has always been the focus 
of attention for potential pre-Clovis occupation layers 
(Guidon and Delibrias 1986; Parenti 2001; Santos et 
al. 2003). Archaeological remains retrieved from this 
site were the object of several research projects, most 
concerning lithic artefacts, combustion structures, 
stratigraphic context and rock art (Guidon 1989; Gui-
don et al. 1994; Chaves 2000; Parenti 2001; Felice 2002; 
Santos et al. 2003; Boëda et al. 2013; 2014; Mota and 
Scheel-Ybert 2019).

The Toca do Paraguaio shelter is a site that rep-
resents the Serra da Capivara style. This distinct style 
is set within the ‘Nordeste tradition’ and presents 
a figurative set of over 900 abstract and figurative 
painted images (Santos 2013). Most of these images 
were initially sketched as outlines (a feature that is 
possible to see using DStretch) and were later infilled 
with red pigment made from local haematite sources. 

Figure 1.  Location of the Serra da Capybara National Park. 

Figure 2.  Toca do Paraguaio, front view. © FUMDHAM Archive, 1978.

Figure 3.  Toca do Boqueirão da Pedra Furada. © SG, 2019.
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do Paraguaio is dated to two periods; an earlier one 
includes dates of 9537–10 158 Cal BP, 9427–10 142 Cal 
BP and 9311–9894 Cal BP, and a second one with dates 
of 7612–7970 and 7699–7937 Cal BP (the conventional 
14C ages from Toca do Paraguaio have been calibrat-
ed at 2 sigma with 95.4% probability on the Calib 
8.2 software developed by Stuiver and Reimer). The 
calibration curve used in the process was the SHCal20 
(Hogg et al. 2020). More details can be seen in Table 
1. However, we stress caution in connecting the rock 
art, the pigments used and the burials. 

Regarding the geochemical analysis on applied 
pigments, several studies have been undertaken in 
several sites whose most famous are the Boqueirão 
da Pedra Furada (BPF), Toca do Baixão do Perna I, 
Toca do Vento and Toca do Arapoá do Gongo (Lage 
1990, 1997, 1998). In this study, the authors sought to 
understand more precisely the pigments used in the 
rock art of southeast Piauí, their chemical and miner-
alogical composition and their relationship with the 
rock support. Problems related to the origin of the raw 
material used in the manufacture of these pigments 
were also addressed, together with the reconstruction 
of the preparation techniques and their application on 
the rock support (Lage 1997).

Recent fieldwork and research at the Boqueirão da 
Pedra Furada and Toca do Paraguaio shelters have 
included the analysis of extracted pigment samples, 
and the results were previously published by the 
authors (Gomes et al. 2019). The samples were tak-
en using sterile tungsten scalpels, latex gloves and 
masks to avoid any possible contamination and then 
stored in Eppendorf tubes. All sample sizes were kept 
to a minimum, according to the standards of recent 
advances in analytic techniques (Gomes et al. 2013, 
2015). All samples were taken in the form of powder 
and followed the code of ethics and guidelines for the 
practice of the American Institute for Conservation, 
A.I.C. 2015.

Those samples were analysed employing a multi-
proxy archaeometric approach using x-ray micro-flu-
orescence, Raman spectroscopy, scanning electron 
microscopy, stereomicroscopy observation and high 
temperature-gas chromatography (HT-GC) (for a full 
description of samples, methods and results, please 
refer to Gomes et al. 2019). At Boqueirão da Pedra Fu-
rada shelter, three samples were extracted from figures 

that were made of grey, red and white pigments. Not 
surprisingly, each sample had distinctive characteris-
tics. Sample BPF1 was taken from a grey pigment that 
depicted a ‘deer’. Sample BPF2 was extracted from a 
white motif, defined as a circular abstract mark. Ele-
ments of this composition were superimposed over a 
red figure. Sample BPF3 was taken from a red figure 
that was interpreted as another ‘deer’. 

Four samples were also extracted from Toca do 
Paraguaio shelter. They were from figures within the 
lower and upper sectors of the site. Sample TP01 was 
extracted from an anthropomorphous figure, whilst 
sample TP02 was from a zoomorphic figure. Within 
the upper section of the site, sample TP03 was secured 
from a pigment smear that represented a geometric 
form, and sample TP04 was from a clear infilled geo-
metric dark-red motif. Based on the Raman, XRF and 
SEM/EDS sample results published in the previous 
studies (Gomes et al. 2019), the dominant pigment 
material used for paintings was red ochre (haematite). 

For samples TP03 and TP04 from Toca do Para-
guaio, the main characteristic was the significant 
presence of calcium (Ca), particularly within sample 
TP04, in which calcium is the most abundant chemical 
element detected (Gomes et al. 2019).

The presence of calcium and haematite has also 
been detected in samples from nearby Toca da Pinga 
da Escada (Cavalcante et al. 2008) and earlier studies in 
the Serra de Capivara pigments in Toca do Boqueirão 
do Sítio da Pedra Furada (BPF) (Lage 1998; Lage et 
al. 2007). When considering the preservation of each 
panel, we postulate that the presence of calcium (Ca) 
within our samples could be associated with a natural 
concretion formation; this is despite the negative re-
sults for oxalate in the micro-Raman spectra analysis. 
An alternative (but weaker hypothesis) is that calcite 
has been deliberately used in the pigment preparation 
process (for whatever reason) (Gomes et al. 2019).

Methods and materials 
Two of these samples from the cited previous 

publication (Gomes et al. 2019) were found to contain 
enough preserved material to be applied to urani-
um-series disequilibrium (U/Th) dating methods. The 
dating process was decided only after the geochemical 
results. The samples that revealed carbonate were used 
for the dating process: sample 4 from Toca do Para-

Figure 4.  Panels from Toca do Boqueirão da Pedra Furada. © SG, 2019.

Figure 5.  Panels sections with paintings from Toca do Paraguaio shelter. 
Position of the dated figure within the shelter. © TDS, 2021.

The artists creating these images were 
concerned with two- and three-dimen-
sional images as different shades or hues 
of red were used to highlight certain 
parts of the image. The tools used in each 
production event included large and 
small brushes. Smaller brushes were em-
ployed to create smaller images, while 
larger figures, such as cervids, ‘rheas’ 
and ‘people’ were produced using larger 
brushes (Santos 2013). The rock art panel 
sections, especially within the upper 
part of the rockshelter, comprise abstract 
or geometric motifs that include colour 
stains, handprints, lines, and squares. 
Based on current literature, these figures 
have never been dated (Fig. 5). Their 
potential chronology is based upon 
the stratigraphy of two nearby human 
burials where red and orange haematite 
were found, along with diagnostic lithics 
and the remains of floral evidence (San-
tos 2013). The human occupation in Toca 

Excavation 
Unit Layer  Radiocar-

bon ages  
 Mate-

rial
Labora-

tory Sample Calibrated ages/Cal-
ib software

Calibrated ages/Ox-
cal software

Excavation 1 B1 8600±100 bp Charcoal MC-2510 PR1-B1 9310–9892 Cal BP 9311–9894  Cal BP

Excavation 1 B2 8670±120 bp Charcoal MC-2480 PR2-B2 9427–10 142 Cal BP 9430–10 145 Cal BP

Excavation 1 B2 8780±120 bp Charcoal MC-2511 PR3-B2 9537–10 158  Cal BP 9537–10 160  Cal BP

Excavation 1 C 7000±100 bp Charcoal MC-2509 PR4-C 7612–970  Cal BP 7612–7972  Cal BP

Excavation 2 Level 
3 7040±50 bp Charcoal BETA- 

232672 PR5-C 7699–7937  Cal BP 7698–7938  Cal BP

Table 1.  Toca do Paraguaio, calibrated ages.
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guaio (TP04) (a dark-red geometric 
figure), and sample 2 from Toca do 
Boqueirão da Pedra Furada (BPF2) 
(a white circular figure) (Fig. 6). The 
concretions positioned in both pre-
viously identified samples were thus 
dated despite the known analytical 
problems of dating gypsum spele-
othems with the U-series technique 
(Sanna et al. 2010).

The carbonate samples were 
first cleaned with a dental drill to 
remove the contaminations on the 
surfaces. Then, samples were washed 
ultrasonically in 18.2 MΩ ultrapure 
water and dried overnight in an oven 
at 60°C. The sample was weighed 
(15–35 mg for each) and dissolved in 
7N HNO3 in a Teflon beaker contain-
ing a known quantity of a 229Th-233U-
236U triple spike. One drop of HClO4 
was added to the sample solution to 
decompose the organic material. The 
sample-spike mixture was heated 
overnight on a hot plate at 120°C 
to equilibrate. U and Th were then 
separated from each other and other 
cations, bypassing the sample solu-
tion through a U-TEVA resin column 
following the procedure of Douville 
et al. (2010). Sample matrix elements 
were first excluded by rinsing with 
3N HNO3. Subsequently, Th was 
eluted using 3N HCl, and finally, U 
was eluted using 0.5N HCl. One drop 
of HClO4 was added to the U and Th 
fractions, respectively, to remove any 
organic material derived from the 
U-TEVA resins. The U and Th solu-
tions were evaporated to dryness and 
then dissolved in a mixture of 0.5 N 

authors (NG) has managed, through deep open area 
excavation, to date fallen painted rock fragments to 
at least 29 000 years BP (Guidon and Delibrias 1986; 
Lage 1997).

Some dates have been obtained from various sites 
within the Serra da Capivara rock art using various 
methods (Table 3). One of the first attempts (Wata-
nabe et al. 2003) reports TL and EPR dating to obtain 
a minimum age of 36 ka BP. Around the same time, 
Steelman et al. (2002) secured a 14C age of 3730±90 BP 
on organic material in the same painting that Wata-
nabe et al. (2003) used in their TL and EPR dating. In 
addition, Steelman et al. (2003) obtained a minimum 
age of 2490±30 years BP for an oxalate accretion over-
lying the same painting. Radiocarbon dates on paint 
residues from four other images in the same shelter 
were 1880±60, 2280±110, 2970±300 and 3320±50 BP. 
Dates on four other paintings from nearby shelters 
yielded ages of only a few thousand years: at Toca do 
Sitio do Meio, 2700±110 BP; at Pedra Furada, 2120±110 
and 3570±50 BP; and at Toca do Extreme, 1230±50 BP 
(Rowe and Steelman 2003). Later, 14C analysis was 
used to date thin calcite precipitates covering paintings 
that were cross-dated using uranium-series disequi-
librium in three rockshelters (Toca da Bastiana, Toca 
do Serrote de Moendas and Toca da Gameleirinha). 
Fontugne et al. (2013) obtained ages ranging between 
1770 and 4390±30 14C yr BP (1554–5031 cal BP) and 
between 4520±30 and 11 805±35 14C yr BP for Toca 
da Bastiana and Toca da Gameleirinha, respectively. 

HNO3 and 0.01 N HF for U and Th isotopic analysis 
using a Neptune MC-ICPMS with the combination of 
Faraday cups and an ion counter system, similar to the 
protocol described by Shao et al. (2019).

Results and discussion
The Th/U series dates are presented in Table 2. 

All the 230Th/232Th activity ratios are much lower than 
20, indicating severe detrital contamination. Given 
the low 230Th/232Th activity ratios, the obtained ages 
probably represent the maximum ages for the samples.

U-series dating of the carbonate samples associated 
with the abstract figures from BPF and TP provided 
an age spanning from 10.7±1.5 (from BPF) to 7.6±0.6 
years (from TP) that are according with previous 
chronological attributions by style.

Serra da Capybara National Park research includes 
the fundamental question of who the first settlers on 
the American continent were and when this initial 
colonisation phase occurred (Nash 2009; Lahaye et al. 
2013; Lourdeau 2019). The rock art paintings found in 
large numbers in the region are considered the richest 
testimonies of symbolic behaviour within the Serra 
da Capivara. The very rich rock art palimpsest in this 
remote region of northeast Brazil and the potential 
of the indirect dating from several rock art shelters 
suggests that colonisation and subsequent settlement 
were indeed complex (Lahaye et al. 2013, 2015, 2019). 
The dating of several major rock art sites, including 
Toca do Boqueirão da Pedra Furada, by one of the 

Figure 6.  Sampled figures that were dated through uranium-series disequi-
librium (U/Th) dating methods: A) sample 2 from Toca do Boqueirão da 
Pedra Furada (white circular figure); B) sample 4 from Toca do Paraguaio 
(dark-red geometric figure). © TDS, 2013.

Lab. 
Code Shelter

Refe-
rence 

sample

Sam-
pling Figure 

238U 
[ng/g]

232Th 
[ng/g] δ234U [‰] (230Th/238U) (230Th/

232Th) Age [ka] a δ234Ui 
[‰] b

Corr. 
Age [ka 

BP] c

SP-1 Toca Pa-
raguaio Sample 4

Dark 
red pig-

ment

Geo-
metric 
figure

162.9±0.1 28.47±0.05 3549.6±4.8 0.3570±0.0013 6.24±0.03 8.75±0.04 3627±8 7.6±0.6

SP-4

Bo-
queirão 
Pedra 

Furada

Sample 2 White 
pigment

Cir-
cular 
figure

115.3±0.2 61.31±0.11 4057.9±11.0 0.6100±0.0033 3.50±0.02 13.72±0.08 4182±21 10.7±1.5

a U-series ages were calculated with half-lives of 75 584 yr for 230Th (Cheng et al. 2013) and 245 620 yr for 234U (Cheng et al. 
2013), 1.4×1010 yr for 232Th (Holden 1990), and 4.47×109 yr for 238U (Goldstein et al. 1989).
b Back-calculated initial δ234U.
c U-series ages were corrected with the assumption of the initial 230Th/232Th atomic ratio of 4.4±2.2×106, a value for a ma-
terial at secular equilibrium, with the bulk earth 232Th/238U value of 3.8 and with an assumed error of 50%. The ages are 
given at the ‘BP’ scale, before 1950 CE.

Table 2.  MC-ICPMS U-series dating results obtained on the carbonate samples from 
Toca do Paraguaio and Boqueirão da Pedra Furada.

Year Site Material Type of rock art Method Results Reference

1991 Toca da 
Bastiana Calcite Red painted anthro-

pomorphous figure EPR 27 ka Baffa (1991); Wata-
nabe et al. (2003)

2003 Toca da 
Bastiana Calcite Red painting XRF, 

TL, EPR 36 ka Watanabe et al. 
(2003)

Toca da 
Bastiana 

Calcite 
extracted 
from the 

calcite 
layer 

dated by 
Wata-

nabe et 
al. (2003)

Red painting

Plasma-chem-
ical extraction

First measurement: 2540±60 years BP 
(AA-42663 on 07-07-01), corrected for a 
δ13C of -11.7 ‰; second measurement: 

2470±40 years bp (AA-42664 on 08-
05-01), corrected for a δ13C of -11.6 ‰: 

combined age of 2490±30 years bp.

Steelman et al. 
(2002); Rowe and 
Steelman (2003) 

Plasma-chem-
ical extraction 
+ AMS radio-

carbon

3730±90 BP

Calcite 

Sample 1

AMS radio-
carbon

1880±60 BP

Sample 2 2280±110 BP

Sample 3 2970±300 BP

Sample 4 3320±50 BP

Toca do 
Sítio do 

Meio
Calcite Pigment 2700±110 BP

Rowe and Steel-
man (2003)

Pedra 
Furada Calcite 

Pigment 2120±110 BP

Pigment 3570±50 BP

Toca da 
Extrema Calcite Pigment 1230±50 BP
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These results were considered in good agreement 
with those obtained by Rowe and Steelman in 2003. At 
Toca do Serrote de Moendas 2, contrasting dates were 
obtained: 31 860±210 and 1590±30 14C yr BP (Fontugne 
et al. 2003).

Proposed date rages based on stylistic analysis
The chrono-stylistic classification of the rock art 

in the Serra da Capivara is based upon excavated 
rockshelters in which remains of paintings and pan-
els have been dated in Toca do Boqueirão do Sítio 
da Pedra Furada (BPF), Toca do Baixão do Perna I 
(TBP-I), Toca do Fundo do Baixão da Pedra Furada 
(TFBPF), Toca do Sítio do Meio (TSM), Toca do João 
Leite (TJL) and many others (Buco 2012; Pessis 1992; 
Dos Santos 2020). The cited authors assume that fig-
ures displaying certain distinct styles emerged during 
the Pleistocene-Holocene transition, dated between                     
12 000–10 000 BP or maybe during the early Holocene, 

sites that have undergone systematic research, such 
as the Toca do Paraguaio rockshelter. 

Despite earlier results being considered problem-
atic as they were perceived to be younger than the 
most recent occupations dated in the SCNP (Fontugne 
et al. 2013), the results presented here are considered 
consistent with the period statistically stipulated for 
the representations of geometrics (Table 1 and Fig. 7). 

Although there are pre-Clovis dates for some ar-
chaeological layers in Pedra Furada and generally in 
the Serra da Capivara (Parenti 2001; Lahaye et al. 2019), 
the rock paintings that were dated seem to belong to 
a more recent phase.

Conclusion 
The U-series dating of the carbonate samples as-

sociated with the geometric figures from BPF and TP 
provided an age spanning from 10.7±1.5 ka (from BPF) 
to 7.6±0.6 ka (from TP), placing the rock art within the 
early Holocene. These results are roughly synchronous 
with dates obtained from the archaeological excava-
tions, and the dating indicates an early Holocene pres-
ence, in good agreement with some previous studies 
(Rowe and Steelman 2003; Watanabe et al. 2003; Pessis 
and Guidon 2009; Fontugne et al. 2013). 

However, the authors express caution as the dates 
obtained for the rock art only provide maximum dates. 
It could be the case that the rock art is considerably 
younger. 
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2006 Toca do 
Serrote das 
Moendas

Calcite
Black Pigment ? ?

Fontugne et al.  
(2013)

2008 ? ? ?

2013

  

Calcite overlying 
external paintings 1

AMS ra-
diocarbon 

dcf=5%
?

Calcite overlying 
external paintings 3

AMS ra-
diocarbon 

dcf=5%
1178–1296 (1252) BP

Calcite overlying 
external paintings 4

AMS ra-
diocarbon 

dcf=5%
4418–4783 (4499) BP

Toca da 
Gamelei-

rinha
Calcite 

Sample 1 subsample 
A - calcite at the 
bedrock contact

AMS ra-
diocarbon 

dcf=5%
13 471–13 789 (9863) BP

Sample 1 subsample 
B - compact calcite 
fraction overlying 
contact with the 

bedrock

AMS ra-
diocarbon 

dcf=5%
9696–10 149 (9863) BP

U/Th series 
12.28±0.186 – 10.56±0.289 ka bp

12.28±0.206 – 10.56±0.309 BP

Sample 1 subsample 
C - calcite with a cau-
liflower-like surface

AMS ra-
diocarbon 

dcf=5%
7507–7656 (7579) BP

U/Th series 12.24±0.761–4.81±1.163 BP

Sample 2 subsample 
D - compact calcite 
fraction overlying 
contact with the 

bedrock

AMS ra-
diocarbon 

dcf=5%
9312–9524 (9453) BP

Sample 2 subsample 
E - compact calcite 
fraction overlying 
contact with the 

bedrock

AMS ra-
diocarbon 

dcf=5%
4430–4801 (4552) BP

Toca do 
Serrote das 
Moendas

Calcite

Calcite overlying 
external paintings 4

AMS ra-
diocarbon 

dcf=5%
964–1168 (1028) BP

Compact calcite 
fraction overlying 

contact with bedrock 

AMS ra-
diocarbon 

dcf=5%
?

Table 3.  Dates from various sites within the Serra da Capivara rock art using a variety of methods.

between 10 000–8000 BP (Santos 2020).
The figures considered the oldest graphic mani-

festations in the area comprise the Nordeste tradition, 
dating between 12 000 and 6000 BP (Pessis 1999). These 
figures and motifs are based on several distinct styles 
that include the Serra da Capivara style, which falls 
within the Nordeste tradition (12 000 and 6000 BP); 
the Serra Talhada style, between 10 000 and 7000 BP; 
the Serra Branca style, between 9000 and 6000 BP; and 
the Angelim style, between 6000 and 4000 BP) (Pessis 
1987, 1992, 1999; Guidon 1989; Morales 2002, 2005; 
Buco 2012).

Based upon these date ranges, one can assume 
that some form of artistic endeavour was occurring 
within this region of South America between c. 12 000 
and 4000 BP; however, the authors express caution 
when considering such a wide date range. There is a 
requirement to obtain data based on direct dating of 
organic residues from paint samples, especially from 
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