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ABSTRACT

Aiming to contribute to discussions of early (>8 thousand years ago) human-Earth interactions on South America, an
integrated analysis was carried out between geological, geomorphological, paleoenvironmental and archaeological data
in the Brazilian state of S&o Paulo. Despite the climatic fluctuations registered in Sdo Paulo during Early Holocene
(11.5-8.0 thousand years ago), human occupation (evidenced by flaked rock tools, anthropogenic sedimentary deposits
and human skeletons linked to 14C and OSL ages prior to 8 thousand years ago) remained present there throughout the
period and without major changes along time in the technological attributes of at least part of their lithic industries,
suggesting resilience of such early humans groups in the face of these environmental changes. It was found that around
8,5 thousand years ago, human occupation was present in all the major geomorphological-geological domains of Séo
Paulo State, considered representative of the physical landscape units of the southeastern South America, even though
each of them had different availability of attributes valued by the hunter-gatherer ways of life, suggesting significant
adaptive capacity to different contexts of the physical environment by these ancient human groups. Also, it was
registered that early human settlements are more numerous and older (>10 thousand years ago) in one of the state relief
domains: the Cuestas (a transition between two major geomorphological domains of southeastern South America),
characterized by the high availability of rocky outcrops of geological units of good capability for manufacturing of
stone tools macroscopically similar to the raw materials of many of the artifacts found on such early settlements,
highlighting the importance that sources of lithic materials had in the way of life of these ancient populations.
Regardless of the different landscape provinces in which they are inserted, most of these ancient human occupations are
located in places of relative similar altitudes, inclinations, drainages and proximity (>16 km) of sources of lithic raw
materials (e.g, flint, sandstones and quartz found at in situ rocky outcrops and/or gravels fluvial deposits) that strong
resembles those of the ancient artifacts, suggesting similar strategies to insert themselves in different geomorphological
and geological contexts.

Keywords: Early Holocene; Human-Earth interactions; Human use of geological materials, Human-relief interactions;
Geoarchaeology

Antigas interac6es entre humanos e o meio fisico, e 0 povoamento inicial das
terras baixas do sudeste da América do Sul (S&o Paulo, Brasil)

RESUMO

Com o objetivo de contribuir para as discussdes sobre as intera¢des iniciais (> 8 mil anos atras) entre humanos e 0 meio
fisico, foi realizada uma andlise integrada de dados geoldgicos, geomorfolégicos, paleoambientais e arqueoldgicos do
Estado de S&o Paulo. Apesar das flutuagdes climaticas registradas em S8o Paulo durante o Holoceno Inicial, a ocupacéo
humana (evidenciada por artefatos de rocha lascada, depdsitos sedimentares antropogénicos e esqueletos humanos
ligados a idades C14 e LOE mais antigas do que 8 mil anos atras) permaneceu presente ao longo deste periodo em
diversos compartimentos geomorfoldgicos e sem grandes mudancas ao longo do tempo nos atributos tecnolégicos de ao
menos parte das industrias liticas locais, sugerindo resiliéncia destes grupos humanos em face de tais mudancas
ambientais. Verificou-se que por volta de 8,5 mil anos atrds, a ocupacdo humana ja estava presente em todos o0s
principais dominios geomorfoldgico-geoldgicos do Estado de S&o Paulo, representativos daqueles dominantes nas terras
baixas do sudeste da América do Sul, embora cada um deles tivesse diferentes disponibilidades de atributos valorizados
pelos modos de vida cacadores-coletores, sugerindo significativa capacidade adaptativa em diferentes contextos fisico-
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ambientais. Além disso, foi registrado que tais antigos assentamentos humanos sdo mais numerosos e por vezes mais
antigos (> 10 mil anos) em uma das provincias geomorfoldgicas do estado: as Cuestas (uma transicdo entre dois
grandes dominios de relevo do sudeste da América do Sul), caracterizada pela alta disponibilidade de fontes de
unidades geoldgicas de boa aptiddo para fazer instrumentos de pedra lascada, evidenciando a importancia que fontes de
materia-prima rochosa tinham para tais antigos grupos humanos. Independentemente das diferentes provincias
geomorfoldgicas em que estdo inseridos, a maior parte desses antigos remanescentes humanos estdo localizados em
locais de relativamente semelhantes altitudes, inclinagdes, drenagens e proximidade (>16 km) de fontes de matéria-
prima (ex: silexitos, arenitos e quartzo encontrados em afloramentos rochosos in situ e/ou depdsitos de cascalhos
fluviais) similares as predominantemente usadas na confeccdo de antigos artefatos liticos por estas popula¢des antigas,
sugerindo estratégias semelhantes para se inserirem no contexto geomorfologico e geoldgico.

Palavras-chave: Holoceno Inicial, interagdes humanos-Terra, uso humano de materiais geolégicos, interagdes humanos-

relevo, geoarqueologia

Introduction

The studies about the interactions between
geomorphology, geology, environmental changes
and the initial anthropic settlement in the Late
Quaternary show diversified patterns of relations
between humans and the Earth. Some
combinations of these distinct elements of nature
may have contributed to intensify early human
activities, while others have contributed to inhibit
them (Haaland et al. 2020; Cascalheira et al.,
2021). Such discussions, however, require
merging studies from different areas of
knowledge. Quaternary researchers dedicated to
such questions usually focus their investigations
either in the field of earth sciences, or in the field
of human sciences. Research works that seek to
superimpose data from these different knowledge
fields are uncommon (Strauss and Araujo, 2012;
Moreiras et al. 2013; Araujo, 2015; Xie et al.,
2019; Cascalheira et al., 2021).

In the case of the lowlands of southeastern
South America, many studies have been devoted
to discussing the initial human occupation in the
periods of Early Holocene and Late Pleistocene
(Miller Jr; 1968; Neves and Hubbe, 2005;
Buchanan et al. 2007; Araujo 2015; Okumura and
Araujo, 2014 and 2016; Hadler et al. 2013;
Moreno de Sousa, 2019) based on lithics human
artifacts (Moreno de Sousa, 2019), bone artifacts
(Mingatos and Okumura, 2020), and human
skeletons (Hubbe et al. 2014), linked to 14C, OSL
and TL ages prior to 8 ka. Such material remains
have been interpreted as evidence of early hunter-
gatherer, of a time prior to Tupi and Jé farmers
and ceramists. Furthermore, less frequent is the
research that characterizes these ancient South
Americans human groups with a focus on their
relationships with the physical-natural context:
rocks, relief, soils, sediments, climate, rivers and
other water sources (Morais, 1983; Absaber,
1998; Araujo, 2004, 2005 and 2015; Cheliz, 2011

and 2016; Suarez, 2018; Batalla et al., 2018;
Nasato, 2019; Bertho, 2020; Cheliz et al., 2020).

As a contribution to the theme, we present
a discussion on the role of the natural environment
in initial human occupation from the
characterization of early archaeological sites in
the state of S3o Paulo, southeastern Brazil,
considering their geomorphological, lithological,
and paleoenvironmental context. This area was
select for simultaneously present two of the most
common geomorphological and geological
patterns of the lowlands of southeastern South
America: the landscapes of predominant gentle
slopes linked to the phanerozoic Parana
Sedimentary Basin; and the rugged reliefs linked
to the pre-Cambrian Mobile Belts (Ab’Saber,
2003; Salgado et al. 2015). Thus, the search in this
area for connections between the archaeological
sites and their geological context may provide
support for discussions on human-Earth and
human-environment relations for wide extensions
of southeastern South America.

To achieve the intended objective, the
following activities were carried out: (1) a review
of previous major studies on geomorphology,
geological mapping and paleoenvironmental data;
(2) a review of archaeological studies on sites
with OSL, 14C and TL dates prior to 8 thousand
years (kyr) ago; and (3) a study of the overlap in
these different sets of previous information. We
sought to mediate the distribution of the set of
archaeological  sites along the  major
geomorphological-geological compartments of the
State of S&o Paulo and characterize their
insertions in the features of morphological,
lithological, drainage, and paleoenvironmental
frameworks surrounding a portion of the
individualized sites. We hypothesize that there
would be patterns of similarities in the insertion of
different sites in specifics geological context of
Sdo Paulo state, which would contribute to
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characterize strategies for landscape occupation of
southeast South America.

Materials and Methods

The Software Arcgis 10.0 was used to
combine the horizontal distribution of the
geomorphological-geological provinces of the
state of Sdo Paulo, as defined by Almeida (1964)
and Carneiro (2018) with the location of all know
archaeological sites of S8o Paulo dated by 14C,
OSL or TL who had ages above 8 ka. These data
were obtained by the review of environmental
licensing activities (Documento Antropologia e
Arqueologia, 2002; A Lasca Arqueologia, 2016
and 2017; Zanettini Arqueologia, 2003, 2016) and
academic research (Beltrdo, 1974; Plens et al.
2001; Calippo, 2004; Santos, 2011; Vialou, 1983;
Araujo and Correa, 2016; Troncoso et al. 2016;
Araujo et al. 2017; Batalla, 2018; Batalla et al.
2019; Moreno de Sousa, 2019). In a second
moment, the spatial information mentioned above
were superimposed, in order to verify the
existence of geomorphological-geological
provinces with greater or lesser concentrations of
such archaeological sites. After, aiming to provide
subsidies to discuss such distribution patterns of
the sites along this landscape provinces of Séo
Paulo, a review on previous earth sciences and
archaeological research of S&o Paulo State was
carried out.

Regarding the archaeological data, a
descriptive summary of the major attributes of
each archaeological site (main types of human
remnants, major types of raw materials of
artifacts, aspects of the horizontal and vertical
distribution of the archaeological material, ages of
OSL, TL and 14C obtained at the same depths in
which artifacts and other remnants of human
presence were recovered) were prepared, from a
mix of bibliographic review and direct analysis of
part of the artifact collections from such sites. In
the cases of sites where the dates were not fully
accepted by the academic community we
presented the varying interpretations made by
different researchers. With respect to the 14C
dates, we considered those dates whose calibrated
ages are older than 8 ka, even in situations where
conventional ages do not exceed that age. The
same was performed with OSL central ages, even
if the margins of error eventually raised the
possibility of ages below 8 ka.

The sites were divided into four groups,
according to the geomorphological-geological
provinces in which they are located, in order to
verify the existence of similarities in some of the
aforementioned attributes (types of raw materials
for their artifacts and ages). in the archaeological
areas belonging to a same geological-
geomorphological province.

As for the physical landscape research
review, the lithological, drainage and
geomorphological data of each of Almeida
(1964), IPT (1981) and Carneiro (2018)
physiographical domains were reviewed and used
to weighted the availability in each of this
geological-geomorphological units of features
which are usually more valued by populations
linked to hunter-gatherer lifestyles: stable terrains
for human settlement, sources of raw materials
suitable for preparing lithic artifacts, and water
sources (Binford, 1980). The availability of each
of these three elements in each geological-
geomorphic province was classified as high,
medium or low. The criterion for such
classification was related to their abundance in the
State of Sdo Paulo itself, as characterized by the
bibliographic review: the provinces where such
attributes are more abundant were linked to "high"
availability, and those in which they are rarer to
"low". The next step was to observe the
availability of such features compared with the
distribution of sites, aiming to discuss whether
there was an association between a greater or
lesser availability of those landscape elements
valued by hunter-gatherers in some of the
provinces and a greater or lesser number of
archaeological sites in these same provinces. We
also sought to compare these attributes with the
knowledge of the literature on paleoenvironmental
characterization of Sdo Paulo State (e.g, -
Ab’Saber, 1969 and 1998; Turcq et al. 1997; Cruz
et al. 2005; Celarino, 2011; Souza et al. 2013;
Auviles et al. 2019) to discuss the possibilities of at
least some of the previously listed attributes being
different from the current ones in the time interval
potentially linked to the early human occupation
in these archaeological sites.

In order to discuss whether the
geomorphological and geological patterns of the
areas surroundings the sites were similar to those
described as predominant for each
physiographical province delimited by Almeida
(1964), or if they eventually presented exceptional
characteristics, a survey for detail data were
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carried out. Subsequently, lithological, altimetric,
clinographic (terrain inclinations), and drainage
details mapping of the surrounding areas (15 km
radius) of part of the archaeological sites,
according to data compilations from CPRM
(2006), IBGE (1972), IGC (2020) and editions of
orbital images from Aster satellites, were done, as
suggested by Gigliotti (2010). Sites located
nearby (within a radius of 30 km from each other)
were included in the same detail plots. We also
took some photographic register of the physical
landscape near the archaeological sites that could
be of interest to the objectives of the present work.
Then, the results of the characterization of the
stone artifacts were compared with the data
compiled by the description of this detailed
physical environment data, with a focus on
mediating the availability of rocky outcrops and
other sources of raw material in the surroundings
of each site. For this purpose, a macroscopic
comparison was made considering the
similarities between the raw materials of the
artifacts and the source of raw material closest to
the site by: 1 — comparison between previous
visual records of artifacts in archaeological
literature and rock outcrops and sedimentary
deposits in earth science literature, 2 — direct
consultation of the collections of artifacts in the
museums where the artifacts from the sites
mentioned in the present work are kept, 3 - field
works aiming at direct visualization and
photographic register of the natural sources of raw
materials at the surroundings of each site.

Results

The land of Sd Paulo:  major
geomorphological and geological domains,
and their availability of natural recourses to
early human groups

The landscape and relief of Sdo Paulo
where the early archaeological sites are located
(figures 1 and 2) are usually considered a
synthesis of the geomorphic features of tropical
and subtropical southern Brazil and South
America (Ab"Saber, 1956; Carneiro, 2018). In the
characterization of Almeida (1964), IPT (1981)
and Carneiro (2018), there are five major
geomorphological domains in the state of Séo
Paulo: The Coastal Province, the Western Plateau,
the Peripheral Depression, Cuestas, and the
Western Paulista Plateau (Figures 1 and 2).

The eastern relief compartments of Séo
Paulo (Atlantic Plateau and Coastal Province) are
associated with the geological units of the Mobile
Belts (linked to igneous rocks, predominantly
granites, and metamorphic rocks, predominantly
schist and gneisses) and small (<900 km?)
Cenozoic sedimentary  basins. Most of the
geomorphological patterns are more rugged and
linked to greater local vertical inclinations and
unevenness (figures 1 and 2B), such as the
prevailing landscapes in the interior of the
Brazilian southeast states of Minas Gerais, Rio de
Janeiro, and Espirito Santo (Almeida, 1964;
Salgado et al. 2015; Ross, 2016).

There is a predominance of concave
slopes on multiple hills (figure 2B), described as a
Sdo Paulo State segment of the “Sea of Mounts”,
a Brazilian landscape province thus named by
Ab Saber (2003) and linked to the major South
America geomorphological unit of “Plateaus of
Atlantic East-Southeast”, as described by Ross
(2016). Rivers are perennial and abundant,
running predominantly inland in the Atlantic
Plateau, to the west, and to the Atlantic Ocean on
the Coastal Province. Rocky outcrops are
common, especially on the terrains with highest
inclinations. However, semi-planed lands are rare.
They are restricted to the tops of hills and narrow
valley bottoms or small (<800 km) Cenozoic
sedimentary basins located in the middle of the
Atlantic Plateau. The Coastal Province (figures 1
and 2A) is also marked by the presence of coastal
plains of low inclinations (<3°) and altitudes (<50
m), separated from the Atlantic Plateau by a set of
high (> 800 m) escarpments - "Serra do Mar"
(Almeida and Carneiro, 1998). In those plains,
sandy-clay sedimentary deposits predominate on
the south coast and rocky beaches on the north
coast (Almeida, 1964; Carneiro, 2018).

In the western portion of the Sdo Paulo
state — inserted in the geological unit of the Parana
Sedimentary Basin - the relief compartments
(Peripheral Depression, Cuestas, and Western
Plateau) are associated with sedimentary rocks
(predominantly sandstones) and intrusions of
basic igneous rocks. There is a prevailing
topography characterized by smooth slopes of the
terrain and dominant minor inclinations and
altimetry (figure 1 and 2E), like the majority
landscapes in the interior of the Brazilian states of
Parana, Santa Catarina, Rio Grande do Sul, Mato
Grosso do Sul, in Uruguay, and in center and
south of Argentina (Ab’Saber, 1956; Almeida,
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1964; IPT, 1981; Ross, 2016). These three relief
compartments are, thus, Sdo Paulo segments of
two major geomorphological units of South
America, as described by Ross (2016): the Sao
Paulo Peripheral Depression is linked to the
"Peripheral Depression of the Eastern Edge of the
Parand Basin"; and the Cuestas and Western
Plateau are linked to the "Plateaus of the Parana
Basin".

The Cuestas compartment differs from
these majoritarian patterns in the western Séo
Paulo, as it is characterized by a set of
escarpments with local vertical unevenness of up

to 400 m, which separates the Peripheral
Depression from the Western Plateau (figure 1,
and figure 2D). It is also noteworthy for the
abundance of rocky outcrops, which shows
preferentially in the steeper escarpments
(Almeida, 1964; Carneiro, 2018; Ramos et al.
2019). In the other compartments connected to the
Parand Sedimentary Basin, rocky outcrops are
rare, since they are deeply altered in soils that
reach tens of meters in depth (EMBRAPA, 2020).

As for a comparative analysis of attributes
of the physical environment valued by hunter-
gatherer populations (Table 1), perennial

A
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Figure 1. Composition containing: A - overlap between the map of the geomorphological compartments of the state of
Séo Paulo and the location of areas with traces of hunter-gatherer groups, B - altimetric map of the state of S&o Paulo, C
- topographic profile and geological cross-section of the main relief compartments of the state of Sdo Paulo. Source:
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Adapted from the overlay of Ab Saber (1956), Almeida (1964), Assuncdo et al. (2011), IPT (1981), Libault (1971),
Martinelli (2009), Documento Antropologia e Arqueologia (2002); A Lasca (2016 and 2017), Zanettini Arqueologia
(2003 and 2016), Beltrdo (1974); Beltrdo et al. (1983); Plens et al. (2001); Calippo (2004); Santos (2011); Vilhena-
Vialou (1983); Correa (2017), Araujo et al. (2017); Cheliz et al. (2018); Araujo and Correa (2016) and Troncoso et al.
(2016).

Figure 2. Composition with photographs of the dominant landscapes of each major geomorphological-geological
province of the State of Sdo Paulo: A- Coastal Province, B - Atlantic Plateau, C - Transition between Peripheral
Depression and Cuestas external front, D - Cuestas internal fronts, E- Western Plateau. Source: Photos by the first
author.

Table 1 — Comparative analysis of the physical environment attributes valued by hunter-gatherer populations
in Sdo Paulo state.

Relief Availability of |[Availability of semi-  |Availability of rocky outcrops and other sources of lytic raw materials
compartment water sources |planed terrains

Coastal Province |High IAverage (Average-low at |Average. (High at north coast — as those near the local abundant rocky coastal cliffs,
north coast, average at  [average at central coast, low at south coast; high at the inner scarps like Serra do Mar).
central coast, high at Mostly granites, gneiss and schists, and includes restricted outcrops of quartzites and

south coast) flint gravels dispersed among some metamorphic rocks
Atlantic Plateau |Average Mostly low, but high in  |Average. Mostly granites, gneiss and schist. Includes local quartzite outcrops (e.g —
Sao Paulo and Paraiba  (Serra do Japi) and silicified veins. Sdo Paulo and Paraiba valleys have large deposits of
valleys quartz and flint gravels
Peripheral Average High Low. It includes the presence of flint and quartz amidst deposits of gravels, or as sparse
Depression blocks in middle of some paleozoic geological formations (e.g - Fm. Corumbatai)
Cuestas Average Low at the outer front, |High, emphasizing wide exposure of silicified quartz sandstones (Fm. Botucatu). Also
average at the inner include flint gravels dispersed in Fm. Itaqueri and sedimentary covers of the Cuestas
Cuestas reverses, and quartz, flint and sandstones in alluvial plains near the main rivers (e.g —

Jacaré-Guagu) also in the reverse of the Cuestas.

Western Plateau |Average High Low presence of in situ rocky outcrops, that include quartz sandstones, but average
availability of secondary raw materials sources along the main rivers (as deposits of
fluvial gravels, that include quartz and flint)

Source: adaptations from Almeida (1964), IPT (1981), Cheliz (2013) and Carneiro (2018).
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fresh water sources are widely available in all five
geological-geomorphological provinces. Semi-
flattened terrains are more abundant in the
Western Plateau, Peripheral Depression, with
intermediate availability in the Cuestas, and low
availability in the Atlantic Plateau. Regarding
greater availability of rocky outcrops, the Atlantic
Plateau, Coastal Province and, above all, the
Cuestas stand out. The Cuestas have a special
highlight regarding the availability of raw
materials suitable for flaking, since in the local
abundant silicified quartz rich sandstone outcrops
(figure 4E) linked to the Botucatu Formation
(Almeida, 1964; IPT, 1981; Gesicki, 2007) are
known for their medium-high aptitude for
preparing lithic artifacts (Araujo, 1992; Batalla et
al. 2019; Cheliz et al. 2020). Although rocky
outcrops are also common in the Atlantic Plateau
and Coastal Province, their predominant rocks
(e.g, — granites) do not show similar qualities for
human flaking than those of the aforementioned
sandstones. Similarly, quartz and flint veins
associated with some fractures of the Atlantic
Plateau are less frequent than the

silicified sandstone outcrops associated with the
Cuestas of S&o Paulo (Almeida, 1964; IPT, 1981,
Carneiro, 1984; Mantesso-Neto et al. 2004).

Ancient humans vestiges among the landscapes of
Séo Paulo

Areas with early human settlements are
present in all Sdo Paulo geomorphological-
geological major provinces (Figures 1, 2, and 3,
Tables 2 and 3). The archaeological sites in
question present several types of traces of past
human presence (Table 2 and Figure 3). In some,
the artificial character in which that the sediments
are disposed — clearly incompatible with natural
deposition processes, such as the clay pocket with
shells where was found the skeleton with
projectile point in their hand from the Capelinha
site (Figure 3b and Table 2) — are indicators of
human activities (Plens et al., 2001; Lima, 2005).
These features are evident in sites of the Coastal
Province (Capelinha, Batatal, and Cambriu
Grande), characterized as mounds

Figure 3. Examples of vestiges of human presence associated with early human groups in S&o Paulo State, whose
location are shown in figure 1: A - Lesma made on silicified sandstone, from the Caetetuba site, close to the limit
between the Cuestas and Peripheral Depression, B — Human skeleton from the Capelinha site, in the scarps ranges of the
Coastal Province, C - Silicified sandstone flakes from the Boa Esperanca 1 site, in the province of Cuestas, D - Broken
bifacial point in quartz, from the Foz do Moji-Guagu site, close to the limit of the Western Plateau with the Cuestas, E —
Flint point from the Carcara site, from the Atlantic Plateau, F- Silicified sandstone artifact from the Bastos site, in the
province of Cuestas, G — Stemmed points from the Caetetuba site; H - Flint and quartzite artifacts from the Capelinha
site, 1 — sandstone artifact from Estrela do Norte site. Source: Photos by the first, second and third author, and
adaptation of images from Plens et al. (2001), Lima (2005) Documento (2002) and A Lasca (2016 and 2017),
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Table 2. Early archaeological sites from S8o Paulo state, main types of human occupation evidence and chronological

range.

Archaeological sites of the Coastal Province

Site Traces of human presence Estimated occupation times

Cambriu Artificial stratigraphy of the Calippo (2004), based on conventional C14 dating of organic material

Grande shellmound constituent taken from the shellmound, interpreted that the interval of human
materials occupation would include the age of 8 thousand years B.P.

Batatal 1 Acrtificial stratigraphy of the Figuti et al. (2004), based on calibrated dates of coal samples from the
shellmound constituent shellmound, interpreted an age of occupation that would include the
materials, lithic artifacts time of 10,4 to 9,9 thousand years B.P.

Capelinha Artificial stratigraphy of the Plens et al. (2001), based on conventional C14 dating of a human

shellmound constituent
materials, skeletons, lithic
artifacts (mostly flint),
including flakes and
pedunculated points

skeleton, interpreted an age of occupation that would include the time
of 9 thousand years B.P.

Archaeological sites of the Atlantic Plateau

Site

Traces of human presence

Estimated occupation times

Carcara

Flaked rock artifacts (mostly
quartz, flint, schist and
amphibolite), including flakes
and pedunculated points (flint,
quartz and schists)

A Lasca Arqueologia (2016), based on the conventional C14 dating of
a coal sample found adjacent to lithic artifacts, interpreted an interval
of occupation that would include the time of 8.8 thousand years B.P.

Archaeological sites of Cuestas and transition Cuestas / Peripheral Depression

Site Traces of human presence Estimated occupation times

Alice Boer | Flaked rock artifacts (mostly Beltréo (1987) based on the association between C14 conventional
flint), including pedunculated | dates of coals found adjacent to what she considered to be lithic
points (flint) artifacts, interpreted an occupation age that would include the ages of

14.2 and 3 thousand years B.P., and based on a TL dating of a lithic
artifact that the occupation would also include the time of 10.9
thousand years B.P. Araujo et al. (2017 and 2021), based on the
association of dating from 14C and lithic artifacts, proposed that the
most remote age of occupation is around the limit between the Initial
and Middle Holocene (~7,5 thousand years B.P)

Bastos Lithic artifacts (mostly Avraujo and Correa (2016), based on calibrated ages of 14C obtained
silicified sandstone), including | from coals found adjacent to lithic artifacts, proposed that the local
retouched flakes human occupation would include the interval between 12.6 and 7.5

thousand years B.P.

Boa Lithic artifacts (mostly flint, Santos (2011), based on the association of an OSL age obtained from

Esperanca Il |silicified sandstone and quartz), | sediment samples collected adjacent to rock artifacts, interpreted that
including flakes and cores human occupation would include the time of 14.5 +-3 thousand years

ago. Santos and Cheliz (2019) proposed, based on the association
between a calibrated 14C age obtained from coal adjacent to a lithic
artifact, that the occupation time would include the age of 8,8
thousand years B.P.

Caetetuba Lithic artifacts (mostly flint and | Troncoso et al. (2016), based on the association of calibrated 14C
silicified sandstone), including | ages obtained from coals adjacent to lithic artifacts, interpreted that
flakes, flat-convex artifacts human occupation would include the time between 11 and 9 thousand
(lesmas), and pedunculated years B.P. New dates were presented by Moreno de Sousa &
points Okumura (2020), but they reached the same conclusion.

Lagoa do Lithic artifacts (mostly flint), | Araujo et al. (2017), based on OSL and 14C calibrated ages from

Camargo including flakes sediment and coal samples obtained close to lithic artifacts,
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interpreted that human occupation would include the time between
10.3 and 8.8 thousand years B.P.

Archaeological sites of the Western Plateau and Western Plateau / Cuestas transition

Site Traces of human presence Estimated occupation times

Agua Lithic artifacts (mostly flint, Documento Antropologia e Arqueologia (2003), based on calibrated

Vermelha quartz and silicified sandstone), | 14C age obtained from a coal sample collected adjacent to lithic
including flat-convex artifacts | artifacts, interpreted that human occupation would include the time of
and flakes 8.8 thousand years B.P.

Brito Lithic artifacts (mostly Vialou (1983), based on conventional age 14C obtained from a coal
silicified sandstone and flint), |sample adjacent to lithic artifacts, interpreted that human occupation
including flakes and flat- would include the interval of 8 thousand years B.P.
convex artifacts

Estrela do Lithic artifacts (mostly flint and | Documento Antropologia e Arqueologia (2002), based on calibrated

Norte silicified sandstone), including | 14C age obtained from a coal sample adjacent to lithic artifacts,
retouched flakes interpreted that human occupation would include the interval of 8

thousand years B.P.
Foz do Flaked rock artifacts (mostly A Lasca Arqueologia (2017c), based on calibrated 14C ages obtained
Mojiguagu | quartz and silicified sandstone), | from samples of coals adjacent to lithic artifacts, interpreted that

including pedunculated point of
quartz

human occupation would include the time between 11.6 and 11.2
thousand years before the present

Source: adapted from Documento Antropologia e Arqueologia (2002 and 2003); A Lasca (2016, 2017a, 2017b and
2017c); Beltrao (1974); Beltrdo et al. (1983); Cheliz (2011 e 2015b); Figuti (2004); Plens et al. (2001); Calippo (2004);
Lima (2005), Santos (2011); Santos e Cheliz (2017 and 2019); Vialou (1983); Correa (2017), Araujo et al. (2017);
Cheliz et al. (2018); Araujo and Correa (2016); Troncoso et al. (2016); ), Zanettini Archaeologia (2003 and 2016)

Table 3. Details of C14 dating from some of the early Sdo Paulo state archeological sites.

Sites of the Coastal Province

Archaeological site Sample C14 dates (years BP) Calibration range (years BP)
Cambriu Grande CENA 481 5390 + 70 6290 — 5944
CENA 480 7870 + 80 8983 — 8427
Batatal 1 Beta 189329 9050 + 100 10.487 — 9772
Beta 189339 6090 + 40 7154 — 6748
A 11236 8500 + 70 9547 — 9295
Capelinha 1 A 11239 8795 + 105 10.154 — 9542
Beta 153988 8860 + 60 10.175 - 9610
Beta 189331 9250 + 50 10.550 — 10.243
Sites of Atlantic Plateau
Archaeological site gjmgéi C14 dates (years BP) Calibration range (years BP)
Carcara Beta 303991 8870 + 50 10.163 — 9690

Sites of Cuestas and transition Cuestas / Peripheral Depression

Archaeological site Sample C14 dates (years BP) Calibration range (years BP)
Sl - 1205 6050 + 100 7160 — 6644
Sl - 1207 6085 + 160 7274 — 6500
Alice Boer Sl - 1026 6135 + 160 7416 — 6565
Beta 320198 7200 * 40 8160 - 7865
Beta 320199 7680 + 40 8540 — 8375
Bastos Beta 442557 9650 * 40 11.174 — 10.765
Beta 442556 10.590 * 40 12.691 — 12.481
Beta 307833 7490 * 40 8367 — 8183
Lagoa do Camargo
Beta 307837 7570 + 40 8414 — 8200
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Beta 307835 7630 = 30 8511 — 8341
Beta 307834 7700 = 30 8539 — 8389
Beta 307836 8110 £ 40 9131-8771
Beta 318511 9170 +40 10.485 - 10.208
Beta 318510 9300 + 40 10.573 -10.278
Beta 436336 8210 + 30 9271 -9012
Caetetuba Beta 468374 9480 + 30 11.056 — 10.570
Beta 469373 9520 + 30 11.068 — 10.582
Beta 436337 9590 + 30 11.087 - 10.710

Site of the Western Plateau

Archaeological site Sample C14 dates (years BP) Calibration range (years BP)

Agua Vermelha 3 Beta 174976 7890 £ 70 8985 — 8459
GIF 6254 3930 + 60 4517 — 4099

GIF 6253 5080 + 60 5917 — 5605

GIF 7089 5140 £ 70 5998 — 5608

GIF 6251 5920 + 70 6886 — 6499

Brito GIF 8261 6450 + 80 7480 — 7163

GIF 7876 6550 + 80 7570 — 7268

GIF 6250 7020 + 60 7935 — 7685

GIF 7381 7090 £ 70 8012 — 7719

GIF 7442 7230 + 80 8182 — 7845

GIF 7088 7950 £ 90 9012 — 8538

Source: adapted from Documento Antropologia e Arqueologia (2002 and 2003); A Lasca Arqueologia (2016 and 2017);
Beltrao (1974); Beltrdo et al. (1983); Figuti (2004); Figuti et al. (2013); Moreno de Sousa e Okumurua (2020); Plens et
al. (2001); Calippo (2004); Lima (2005); Vialou (1983); Correa (2017), Araujo et al. (2017); Araujo and Correa (2016);
Teixeira (2014); Troncoso et al. (2016); Zanettini Archaeologia (2003 and 2016). Calibration was made using the

SHCal 20

composed by a mixture of artificial layers that
include the accumulation of human and animals
bones, rocks, and stone artifacts (Calippo, 2004;
Plens et al. 2001).

In most of these sites, however, the
evidence of human presence is marked by plenty
of lithic artifacts dispersed among sedimentary
layers (which include gravels, clays and sands of
alluvial and/or colluvium deposition — Araujo et
al. 2017; Cheliz et al. 2021) dated as formed
between the Late Pleistocene and the Middle
Holocene (Tables 2 and 3) located in all the relief
compartments of the current S&o Paulo territory
(Table 1 and Figures 1, 2, and 3). Such artifacts
were collected in excavation units that reached
depths of up to 2.5 meters, and include lithic
flakes, cores, flat-convex artifacts (“lesmas”) and
stemmed points. At least some of the lesmas and
stemmed points as those represented in figures
3A, 3E and 3G are associated to the Rioclarense
Lithic Industry (Moreno de Sousa, 2019; Moreno

calibration curve.

de Sousa & Okumura 2020) which was noted to
appear in sites located in three different relief
compartments of Sdo Paulo (Figure 1).

Regarding the major raw materials of the
artifacts, sites linked to the relief compartments
(Western  Plateau and Coastal Province)
associated with the geological domain of the
Mobile Belts, show a relatively more expressive
presence of materials of igneous and metamorphic
rocks abundant in such areas in the composition of
their artifacts (Table 2). The sites linked to the
Paranad Sedimentary Basin relief units (Peripheral
Depression, Cuestas, and Western Plateau) show a
greater relative presence of artifacts made from
sedimentary rocks (notably sandstones — Table 2).
However, flint is present in the composition of
artifacts from the sites of all the relief
compartments of the state (Table 2).

The surrounding physical environment of the
archaeological sites
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The potentially early archaeological open- surroundings according to the different relief
air sites of S&o Paulo State are also characterized compartments in which they are inserted, as
by different contexts of altitudes, inclinations, shown in the photos of Figures 4 and in the maps
geological units, and drainage in their of figures 5, 6, 7, 8,9, 10 and 11.

C

Figure 4. composition with photographs of features of the physical landscape in the vicinity of some of the
archaeological sites in Sdo Paulo: A - junction of rivers adjacent to the Alice Boer site, with deposits of gravels that
include flint near the water level, in the transition between the Peripheral Depression and Cuestas; B - landscape of low
inclinations around the BES Il site, highlighting the low river terraces where the site is located, in the middle of the
inner segment of the Cuestas; C - hillslopes that surround the Capelinha site, installed in the local bottom of the river
valley; amidst the Coastal Province; D - gravel deposits amid the low terraces of the BES |1 site, in the bottom of a river
valley in the inner part of the Cuestas; E - sandstone outcrops of the Fm. Botucatu of the Cuestas, whose usual
occurrences are in the hillslopes with the highest inclinations of this geomorphological province; F - landscape of low
inclinations in the vicinity of the Estrela do Norte site, in the middle of the Western Plateau; G - elongated valley and
steep hillslopes that surround the Bastos site, in the middle of the Cuestas domain; H - narrow level of river terrace
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where the Bastos site is located, surrounded by steep hillslopes, at the bottom of the valley depicted in 4G. Source:
photos of first and third authors, and image of Lima (2005).
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Figure 5. Composition on the surroundings of the Capelinha site, in the bottom valleys of the escarpments of the Coastal
Province: A - altitude map; B - inclinations map; C- map of geological units. Location of the areas of those sites is show

in figure 1A. Source: own made after Aster images and CPRM (2006), Plens et al. (2001), Lima (2005) and Karmann et
al. (1999)
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Figure 6. Composition with information about the surroundings of the Caracara site, inserted in a small sedimentary
basin and bottom valley among the predominant escarpments of Atlantic Plateau: A- maps of altitudes; B - map of
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inclinations; C - map of geological units. Location of the area of the site is show in figure 1A. Source: own made, after
Aster images, Carneiro et al (1976), Mancini (1995), and CPRM (2006).
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Figure 7. Composition on the characterization of the surroundings of the Cuesta and Peripheral Depression boundary
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Location of the areas of the sites is show in figure 1A. Source: own elaboration, after Aster images, Petri and Pires
(1992), Melo (1995) and CPRM (2006).
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site is show in figure 1A. Source: own elaboration, after Aster images, Ladeira (2001) and CPRM (2006).
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Figure 10. Composition with characterization of the surroundings of the Foz do MojiGuacu site: A- maps of altitudes;
B- map of inclinations; C- map of geological units. Location of the area of the site is show in figure 1A. Source: own
elaboration after Aster images, Meaulo (2005) and CPRM (2006).
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Figure 11. Composition with characterization of the surroundings of the Estrela do Norte site, in the Western Plateau: A
- map of altitudes, B - map of inclinations, C- map of geological units. Location of the area of the site is show in figure
1A. Source: own elaboration after Aster images, Bartorelli (2004), and CPRM (2006).

The figure 5 shows that sites of Coastal
Province are located on terrains of low altitudes
and inclinations (bottom valleys) when compared
to the dominant higher inclinations and altitudes
of the surroundings escarpments and hills (figure
4C). The figure 6, for its turn, shows that the
location of the Carcara site is on the bottom valley
linked to one small sedimentary basin (Paraiba do
Sul)  marked by gentles inclines, a
geomorphological pattern of exception among the
dominant exposures of igneous and metamorphic
rocks, escarpments and concave hills (figure 2B)
of the Atlantic Plateau.

Figure 7 present the location of two sites
(Alice Boer and Lagoa do Camargo) near the limit
between the Cuestas and Peripheral Depression,
with both near the foothills of the steep Cuestas

escarpments. Figure 8 show the insertion of the
Caetetuba Site also near the limit of Cuestas and
Peripheral Depression, but in the hillslopes near
the Tiete River, whose surroundings (Cuestas
Percée — Almeida, 1964) are characterized by
inclinations more smoothed than those of the
predominant outer escarpments of the Cuestas
domain as those near Alice Boer and Lagoa do
Camargo sites. Figure 9 present the surroundings
of two more sites of the Cuestas — the Bastos site,
insert in the bottom of a steep and long valley
(figures 4G and 4H) among escarpments that
surround a small local plateau (Planalto de
Dourado), and the BES 11 site, located in a small
alluvial plain (figure 4B) in the reverse segment of
the Cuestas. The figure 10 characterize the
surroundings from Foz do Mojiguagu site, near
the limit between the inner segment of Cuestas
and the Western Plateau, marked by smoothed
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inclinations than those near the outer limit of the
Cuestas, but also with higher inclinations than that
of the Western Plateau. Figure 11, for its turn,
detail the surroundings of one of the sites (Estrela
do Norte) of the Western Plateau (Figure 4F),
where low inclinations are predominant.

All the sites discussed here are inserted on
terrains characterized by low inclinations in
relation to their surroundings (figures 5B, 6B, 7B,
8B, 9B, 10B and 11B). Such a pattern can be
viewed not only in sites located on compartments
where low inclinations is widespread in the areas
near each settlement, as Foz do Mojiguacu, Agua
Vermelha, and Estrela do Norte sites amid the
wide expanses of gentle slopes of the Western
Plateau, or at the limit of the internal Cuestas with
the Western Plateau (Figures 1, 4F, 10B, 11B).
Likewise, a similar pattern (archaeological sites
placed on terrains of low inclinations) is noted in
geomorphological provinces where terrains with
small inclinations are exceptions within areas
characterized by predominantly steeper terrains.
Such a pattern is observed in Bastos and
Capelinha sites, located in small areas of low
inclinations surrounded by the dominant steeper
and higher terrains of the Cuestas and of the
Coastal Province (Figures 1, 4C, 4G, 4H, 5B, 9B,
12A and 12C), or the Carcard site, inserted in a
bottom valley of low inclinations of terrains
linked to the Paraiba Valley in the middle of the
scarps and high hills of the Atlantic Plateau
(Figure 6B). Also, despite the different altitudes
that the sites are located (a few meters above sea
level in the case of the Cambriu Grande - Figure 1
— and above 600 meters in Bastos site — Figures 1,
4H and 9), they are arranged predominantly in
relatively low altimetric patterns when compared
to their immediate surroundings (Figures 4H, 5A,
6A, TA, 8A, 9A, 10A, 11A).

These sites are at most 16 km from sources of
geological materials that could be used to
knapping activities. Some of the sites’
surroundings, like those of the outer segment of
Cuestas province, those potential sources of raw
materials include terrains with slopes above 20°
(figures 7C, 8C and 9C), more likely to have
thinner soils (EMBRAPA, 2020), and more
common rock outcrops of the geological units of
the surroundings of each site (e.g, — potential
primary sources of raw materials - figures 5, 6, 7,
8 and 9) along the time. It should also be noted
that the Estrela do Norte site is located at an

intermediate distance (~40 km) from Morro do
Diabo (Ab"Saber, 1956), which is an exception in
the gently sloping terrains of the Western Plateau
(Figure 1), being characterized by local vertical
breaks of more than 200 meters and terrain with
high slopes associated with frequent quartz
sandstone outcrops. Others sites surroundings,
including those of the Western Plateau — Figures
1, 10 and 11, or near the limits of Cuestas and
Western Plateau, are characterized by the rarity of
rock outcrops, since the gentle slopes in the
surroundings favor the alteration of rocks in deep
soils. Sites like Estrela do Norte (figure 11C),
Carcara (Figura 6C), Foz do Mojiguacu (Figure
10C), BES Il (Figure 9C) are, however, close to
sedimentary deposits near rivers where the
literature (Carneiro et al. 1976; Mancini, 1995;
Bartorelli, 2004, Zanettini Arqueologia, 2003;
Cheliz et al. W / D) relates abundant rock
fragments (quartz, flint, and/or sandstones) similar
to those associated with the artifacts of the
aforementioned sites in Table 2 and Figure 3D e
3E. Thus, such deposits (Valley Bottom sediments
- Figures 4D, 5C, 9C, 10C, 11C) are potential
secondary sources of raw materials for people
whose lived in those surroundings. In addition, it
should be noted that the sites listed in this work
are arranged close to river channels (Figures 4A,
4E, 4H, 5, 6, 7, 8, 9, 10 and 11), which currently
constitute perennial sources of water.

Discussions

Integration between the major geomorphological-
geological provinces and the archaeological data

Based on a conservative approach -
considering only the distribution of sites that have
conventional 14C ages associated with human
remains and lithic artifacts - it can be suggested
that by at least 8,5 ka prior to the present, humans
already occupied and were able to live in all major
geomorphological-geological provinces of Séo
Paulo State (figure 13). Thus, they manifested an
ability of adapting to significantly different
physical-environmental conditions connected to
each of the relief compartments. This is a different
pattern from that documented in areas as the
Beijing Plain (Xie et al. 2019), in which the Early
Holocene occupation was restricted to the more
elevated relief compartments, with lower areas
being occupied only during Middle Holocene.
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Figure 12. 14C and OSL dates from Early Holocene archeological sites in Sdo Paulo State versus their distribution over
the geomorphological-geological provinces. Archaeological site numbers are like those in figure 1. Geomorphological-
geological provinces: A — Coastal Province; B - Atlantic Plateau; C — Peripheral Depression, near to the limit with

Cuestas; D — Cuestas; E — Western Plateau.

Simultaneously, the distribution of the
archaeological sites over the major
geomorphological-geological compartments of the
of Sdo Paulo State is heterogeneous. There is a
greater number of sites associated with one of the
relief compartments (Cuestas) or in the boundary
segments between the Cuestas and the Peripheral
Depression (Figure 1, and Tables 2 and 3).
Furthermore, the sites linked to older ages (>10
kyr) are concentrated in this area (Figure 12, and
Tables 2 and 3). This spatial pattern could have a
contribution of more intense archaeological
research in specifics areas in Sdo Paulo State over
the years and with the investment in dating in
other sites the results could be expanded. Also,
this greater association between ancient sites and
one of the geomorphological domains could have
also a contribution of the different availabilities
presented by each landscape compartment of the
attributes considered to be valued by hunter-
gatherers (Table 1).

Therefore, the high availability of rocky
outcrops considered of good quality for artifact
flaking - primary sources (Luedtke, 1979; Batalla,
2018) of raw materials - from the Cuestas (Table
1) may contribute to this distribution pattern,
since the abundance of one of the other attributes
of the physical environment highlighted here
(water sources) is not exclusive to any of the
compartments, and even though the Cuestas do
not present as much semi-planed land as some
other near state geomorphological provinces
(Peripheral Depression and Western Plateau —
Figures 1 and 2). Sandstones visually similar like
that of the aforementioned geological unit are
abundant amidst the raw materials of artifacts
(Table 1, and Figures 3A, 3C and 3F) of the sites
installed in the Cuestas (Table 1), especially those
far from the larger rivers (Santos, 2011; Cheliz,
2016; Batalla, 2018). In this sense, it should be
emphasized that also the Peripheral Depression
has two of three archaeological sites analyzed in
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this article installed close to the limits with the
Cuestas (Figure 1). Therefore, ancient human
groups could take advantage of both installation in
the wide lands of gentle inclinations of the
Peripheral Depression itself and access to the
abundant raw materials of the adjacent
escarpments of the Cuestas.

Such high presence of early sites in places
with greater availability of rocky outcrops differs
from the patterns seen in several places linked to
landscapes of lower latitudes, such as those in the
lowlands of Europe (Duke and Steele, 2010), or
higher altitude in South American mountain areas,
as in the Andes (Capriles et al., 2018). This
distinction may have a contribution from the
alteration of the rocks into deep soils to be
favored in tropical and subtropical lowlands areas,
where soils commonly have tens of meters of
thickness (EMBRAPA, 2020), as opposed to the
usually less expressive thickness of soils (<4m) of
European or Andean landscapes. Thus, in tropical
and subtropical areas linked to predominantly
mild inclinations, rocky outcrops tend to be rare,
and so the areas where they are less unusual
would tend to be more valued and targeted by old
populations of hunters and gatherers. In
landscapes of lower latitudes or high altitudes, in
turn, rocky outcrops in situ tend to be more
common and widespread, so that their occurrences
would not be such a significant factor to explain
the location of lithic archaeological sites in a
given place to the detriment of another.

Sites located in compartments with less
availability of rock outcropsin situ (Western
Plateau), or whose dominant lithologies are
considered less apt for flaking (Atlantic Plateau
and Coastal Province), show a greater use of raw
materials (quartz and flint — table 2) considered
common (Bartorelli, 2004) in gravel deposits
associated with each of these relief provinces and
available in the vicinity of the sites (Figures 4D,
5, 6, 10 and 11) near rivers. Therefore, it is
suggested that the lower availability of outcrops in
situ of raw materials suitable for flaking in these
locations would have contributed to a more
intense human use of secondary sources of supply,
that is, sources that did not include the removal of
rocks from the rocky outcrops in situ themselves
(Luedtke, 1979; Batalla, 2018).

The raw material patterns of the artifacts
from the sites considered in this study are, thus,
predominantly consistent with the availability of

raw material of their respective
geomorphological-geological ~ provinces. Araujo
(2015) points out - based on the composition of
raw materials from lithic industries of early (>10
kyr) eastern South American archaeological sites -
that at least some of the ancient human
populations devoted little energy to the search and
selection of raw materials, using mostly what was
closest — even using large quantities of materials
considered to be of poor quality for flaking
artifacts. In the case of early sites in S&do Paulo
State, we noticed a similar apparent trend of using
nearby materials. Simultaneously, there seems to
have been an effort to select, among the materials
available in the vicinity, those that looked better
for lithic artifact manufacture, as seen by the
abundance of flint or silicified sandstones use in
several sites located in Sdo Paulo relief
compartments, even when the other options of
types of raw materials are also present (Figures
5C, 6C, 7c, 8C, 9C, 10C and 11C).

Interactions between the early human occupation
and the surroundings physicals environments

The association of most of the
archaeological sites with terrains of low slopes
and altitudes (Figures 5, 6, 7, 8, 9, 10 and 11)
suggests that the need for semi-planed and stable
land appears to assume some type of relevance for
these potentially early human groups of the state
of S&o Paulo. Even when installed in relief
provinces characterized predominantly by high
inclinations of the terrain, they would have
directed efforts to locate exceptional segments
characterized by occasionally reduced inclinations
(Figures 4H, 5B and 9B). Thus, they appear like
the installation patterns documented in
archaeological sites with occupational ages older
than 8 thousand years (Early Holocene) in
southern Brazil (Cheliz et al., 2020).

One factor that may have contributed to
such pattern is that these areas of reduced
inclinations and relatively low altimetric positions
in relation to their surroundings tend to be
receptors for different natural transport flows,
including eventual rock clasts, that are potential
sources for knapping activities. In fact, the
interfluves near Caetetuba and Alice Boer sites
are characterized by diversified sedimentary
coverings (e.g, - Vale do Rio do Peixe and
Itagueri Formations - Figures 7C and 8C), with
part of them Ladeira (2002) correlates to the
presence of sandstone fragments like those

3753

Cheliz, P.M..;Correa, L.C.; Moreno de Sousa, J.C.; Rodrigues, R.A.; Rodrigues, J.A.



Revista Brasileira de Geografia Fisica v.14, n.06 (2021) 3736-3764

documented by Moreno and Sousa (2019) near
those sites. In the case of the Capelinha and Alice
Boer sites, the gravels of flint dispersed in the
middle of the river channel (Figure 4) adjacent to
the sites may have been remobilized from
adjacent slopes. In fact, dispersed fragments of
flint along rocky outcrops — of metacalcareous
rocks in the case of Capelinha, and in the
Corumbatai Formation in the case of Alice Boer —
near those sites were characterized by Lima
(2005) and by Moreno de Sousa (2019). The
sandstones fragments described by Batalla (2018)
near the Bastos site, in turn, also could be
remobilized from the sedimentary covers of the
top of the near interfluves of Dourado Plateau
(figure 8), as also suggested by Araujo and Correa
(2016). Part of the rock artifacts (table 2, and
figure 3A, and 3H) from these sites have
macroscopic  similarities  with  such  rock
fragments, suggesting that they were used as raw
materials  for the aforementioned lithic
archaeological records (Lima, 2005; Batalla,
2018; Cheliz et al. 2020; Araujo et al. 2021).

The potential sources of raw material
around the sites (figures 5C, 6C, 7C, 8C, 9C, 10C
and 11C) — both primary and secondary - are
placed within distances (<16 km) from them that
authors, such as Higgs and Vita-Finzi (1972), list
as characteristic of the daily displacements
undertaken by populations of hunter-gatherers to
search the resources necessary for their survival.
This close spatial relationship of the early
archaeological sites with potential sources of raw
materials is similar to the one documented by
Cunha (2017), in the north of the Brazilian Minas
Gerais state. In another way, it diverges from the
pattern identified by Morrow (2014) on some of
the Clovis sites from North America that are
described as being linked to the use of exotic
stones obtained from distant sources. Further
research for each of the individualized sites,
which consider not only the macroscopic visual
similarities recorded in the present work between
artifacts and rock outcrops and sedimentary
deposits close to the sites, but also use techniques
of geochemical or microscopic characterization of
those materials may contribute to refine
discussions of the supply of raw materials used by
those ancient human groups. Similar approaches
to those mentioned were previously made by
Batalla (2018) at the Bastos site and by Cheliz et
al. (2020) at the Alice Boer and Caetetuba sites,
but remain pending to be made at most of those
early lithic archaeological sites of So Paulo.

Also, the close relationship between the
location of the sites with rivers (Figures 1, 5, 6, 7,
8, 9, 10 and 11) are consistent with Binford
(1980), that point that the proximity to water
courses as one of the major features of the
physical landscape valued by populations of
human groups of hunter-gatherers. The sites show,
thus, a diverse pattern than that documented by
Cunha (2017) in the north of Minas Gerais
Brazilian State, where water sources are not
linked to be adjacent to most of the local
Paleoamerican sites. Also, the presence of lithic
fragments (e.g — flint and quartz) suitable for
flaking of stone tools in the bottom valley
sedimentary deposits near many of the major
rivers of Sdo Paulo (e,g - Bartorelli, 2004; Cheliz
et al, w/d) may also contributed to the association
of those early sites with those water channels.

However, the positioning of the sites in
relation to the current drainage network must be
viewed with care and reservations, as
palecenvironmental studies on oxygen isotopes
(Cruz et al., 2005); pedology (Celarino, 2011),
palynology (Souza, 2010; Aviles et al., 2019);
palechydrology  (Turcqg et al, 1998)
geomorphology and sedimentology (Cheliz and
Giannini, 2020) characterize at least part of the
Early Holocene linked to alternations between
drier conditions than those of today, for others
characterized by increments of humidity in at least
a portion of the current continental area of the
state of S&o Paulo. Therefore, many of the river
channels in question, especially the smaller ones,
far from the main rivers, could be shown with less
flow of water or even absent or situated in vertical
or horizontal positions different from the current
ones (Celarino, 2011; Celarino et al. 2013;
Oliveira et al., 2019; Cheliz and Oliveira, 2019).

In the specific case of the Coastal
Province sites, it is also worth considering the
record of Late Pleistocene and Holocene sea level
changes near those site areas (Callipo, 2004;
Angulo et al., 2006; Giannini et al., 2007; Cheliz,
2015a). Thus, the estuary of many of the local
rivers, including those that are currently close to
hunter-gatherer sites, such as Cambriu Grande,
could be in different positions than the current
ones. In fact, even some coastal continental
islands from S&o Paulo, separated today from the
mainland by shallow waters - as is the case of Ilha
do Cardoso (figure 2A), where the
aforementioned Cambriu Grande site is located -
along the Pleistocene-Holocene transition and at
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least part of the Early Holocene possibly do not
show themselves then as islands and were part of
the continuum of emerged lands of the Coastal
Province (Cheliz, 2015a). Also, the rise of the sea
along the Late Pleistocene and Early Holocene
(Angulo et al. 2006) in the Coastal Province may
have contributed to an increase in population in
the other geomorphological provinces of the state,
as previous pointed by Araujo (2004). Such
variation may have occurred because this climate
induced elevation in sea level reduced the areas of
available plains, and the scarps ranges of the
Coastal Province have rare extensions of wide
extensions of semi-flat terrains, so that this local
decrease in land more suitable for human
settlement may have been a pressure factor for the
displacement of part of these populations to the
interior (Araujo, 2004).

Such  environmental and  climate
alterations are also linked to significant changes in
the patterns of dominant vegetal associations in
each relief province along the Early Holocene.
These changes include the passage, in several
areas in the Western Plateau, Cuestas and
Peripherical Depression from patterns of
predominantly open field vegetation before 10 ka
to others linked to the growing presence of
forests, as pointed out by the palynological studies
by Souza (2010) and Aviles et al. (2019). Such
oscillations may have contributed to changes in
the abundance and types of flora and fauna
available in each geomorphologic compartment.
The set of 14C and LOE ages from samples near
to lithic artifacts (tables 2 and 3, and figure 11)
show that despite these environmental changes,
the human occupation has been present in Séo
Paulo throughout the entire Early Holocene
(tables 2 and 3), allowing us to infer that the ways
of life of these human groups showed significant
resistance in the face of such climate
transformations. Additionally, the presence of
archaeological records throughout the Early
Holocene set suggests that the climate changes
that took place in this period were less intense or
abrupt than those associated with the Middle
Holocene in Central Brazil, which were associated
by Araujo (2005) as having a contribution for a
regional hiatus of records of human occupation
during such period of time, in a similar way than
previous suggested by Bissa and Toledo (2016).

Furthermore, the absence record of
modifications in the technological characterization
of at least part of the local lithic industries — as

characterized by stemmed points linked to the
Rioclarense industry (figure 3E and 3G) being
found either in deposits of the Pleistocene-
Holocene boundary, and in deposits linked to 14C
ages near the end of the Early Holocene (Moreno
de Sousa, 2020; Moreno de Sousa and Okumura,
2020; Cheliz et al., 2020), suggests that pre-
established lithic industries were resilient to such
environmental changes. Constituting, thus, a
different pattern from those identified by Haaland
et al. (2020) and Cascalheira et al. (2021), which
associates climate and environmental changes
with larger shifts in technology of early human
groups along Late Pleistocene in South Africa
(Haaland et al. 2020) and Iberian Peninsula
(Cascalheira et al. 2021).

However, in some sites placed near to
each other (<30 km), such as the BES Il and
Bastos (figures 4B, 4D, 4G, 4H and figure 9) there
are differences in the quantity of artifacts
associated with deposits and soils linked to each
of these phases of transformation of the
environment (Santos, 2011; Correa, 2017; Cheliz
and Oliveira, 2019; Cheliz et al., 2019). Near the
Pleistocene-Holocene transition, the BES Il site
(located on an alluvial plain, figures 4B and 9)
presents its archaeological levels with greater
amounts of artifacts, while the Bastos site (located
amid hillslopes, figures 4H, 4G and 9) presents
fewer artifacts during the same period. At the
Early to Mid-Holocene Transition, in turn, the
BES Il site has a decrease in the number of
artifacts, meanwhile Bastos site presents an
increase in lithic artifacts (Araujo and Correa,
2016; Correa, 2017; Santos and Cheliz, 2019;
Cheliz and Oliveira, 2019). Such alternation of
denser levels of human traces along fluvial plains
and slope scarps landscape units throughout the
Holocene on the Cuestas geomorphological
domain are opposite to those documented in the
same time interval at Beijing Plain by Xie et al.
(2019), but may also have had a contribution of
environmental and climatic changes. The drier
climate associated with the Pleistocene-Holocene
limit favored the formation of deposits of
ephemeral torrential channels rich in flint and
silicified sandstones in some fluvial valley
bottoms of the Cuestas, as recorded in the vicinity
of the BES Il site (Cheliz et al. 2021). Such
gravels (figure 4D), when exposed, would be a
source of raw material for artifact making, and a
strong attraction factor for human occupation,
combining to the very abundance of water and
semi-planed terrain of the alluvial plains.
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The climatic changes to patterns
characterized by less rainy seasonality, and the
transition of open vegetation to forest vegetation
(Souza, 2010) contributed to the local stabilization
of river systems and the development of perennial
channels, which occurred simultaneously with
deposition of sandy deposits over the previously
exposed gravels (Cheliz and Oliveira, 2011 and
2019; Cheliz 2015b; Cheliz and Giannini, 2020).
Then, human groups would not have the same
access to the gravel fluvial deposits and could
eventually turn to other sources of raw materials,
such as those linked to the most abundant rocky
outcrops (figure 4C) and rocky fragments on the
escarpments as those near the Bastos site
(Almeida, 1964; Sa and Ladeira, 2017; Batalla,
2018; Cheliz et al. 2019). The higher areas with
dominant greater inclinations would thus be
possibly preferred for human occupation at this
time due to their then greater availability of raw
materials, even when having less semi-planed
land and water sources than the lower areas of
alluvial plains inside the Cuestas
geomorphological domain. Further research that
may refine such discussions about potential
associations between climate changes and
oscillations in the reliefs units used for more
intense early human settlement inside the same
geomorphological province include making
detailed comparisons between the lithic industries
of the sites linked to such different relief units.
Likewise, the discovery of new archaeological
sites and their detailed excavation in these two
relief contexts (those in wider alluvial plains and
those is small terraces with low inclinations amid
steeper hillslopes), in order to verify the
occurrence of similar asymmetries in the
distribution of artifacts could also help to better
discuss if such patterns of Bastos and BES Il sites
correspond to a regional trend of Cuestas Domain.

The potential symbolic role of relief and
archaeological records in the early human

peopling

It can be considered that such early
populations could be also motivated to settle in
certain areas due to aspects that not necessarily
always having some practical attribute capable of
assisting in their livelihood (Zedefio, 2008). In
fact, there are previous records of South America
early populations settled even in environments
clearly more challenging to their survival than
other nearby places, such as the Puchuncho site,
which records a human occupation between 12.8

and 11.5 thousand years ago in the ridges of the
Andes Mountains at altitudes above four thousand
meters (Rademaker et al. 2014). Symbolic aspects
associated with certain features of the landscape
considered unusual in their context may have thus
contributed to the choice of settlement places.
Therefore, it should be noted that several of the
sites analyzed here are close to the intersection of
different rivers, such as Foz do Mojiguacu, Estrela
do Norte, Capelinha, Alice Boer, Carcara, and
Boa Esperanga Il sites (figures 4A, 5, 6, 7, 9, 10
and 11), or with topographic features diverse from
those landscapes that predominate in the
surroundings, such as the deep, steep and long
valley (figure 4G) of the Bastos site (Correa,
2017; Cheliz et al., 2019), which may have
contributed in this direction.

The rarity of landscape features
characterized by more expressive topographical
breaks in the western portion of the Sdo Paulo
state may, in this context, have contributed to a
greater potential symbolic fascination that such
features, when present, would have on past human
groups. Thus, this relief pattern shows itself as a
possible additional factor to discuss the greater
presence of potentially ancient archaeological
sites in the Cuestas compartment, linked to abrupt
topographical features that stand out amidst the
predominant landscapes of gentle slopes of the
adjacent Peripheral Depression and Western
Plateau. Mano (2006) recorded that the abrupt
relief features of the landscape linked to the
Cuestas compartment played a prominent role in
the symbolic imagery of the native populations
living during the arrival of the Portuguese
colonizers; therefore, it does not seem senseless to
suggest that something similar has also occurred
among older Amerindians.

This possible symbolic fascination linked
to certain unusual features of the landscape may
also be an element that could contribute to
discussing the reason for these human groups that
once lived in the actual area of Sdo Paulo state,
although usually associated with a nomadic life
style (Santos, 2011; Correa, 2017), to apparently
return from time to time to certain specific and
well-defined locations, in addition to the memory
that such human groups have of the natural
resources from those places. This contributes to
justify the presence of human records associated
with dates significantly spaced from each other in
the same location, such as in the Caetetuba and
Bastos linked to the Cuestas, which record human
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occupation over a period of at least 3 ka
(Troncoso et al., 2016; Araujo and Correa, 2016)
— figure 12.

Conclusions

Some predominant trends in interactions
between the settlements of human groups
potentially older than 8 ka and the geology,
geomorphological and paleoenvironmental
patterns of the state of S& Paulo were
characterized. At least by 8,5 ka, the regional
early hunter-gatherer groups used ways of life
capable of adapting to physical-environmental
contexts that were significantly different from
each other, being inserted in all the main
geomorphological-geological provinces of Séo
Paulo, from the steep coastal scarps of the east, to
the wide fields of gentle slopes of the western
portion of the state of S&o Paulo. It was noted that
one of these provinces, the Cuestas (the
escarpment transition between the Plateaus and
Peripherical  Depressions of the Parana
Sedimentary Basin), had a greater number of such
early settlements. It was argued that this may have
a contribution from the high abundance of
geological materials of good quality for flaking
lithic artifacts that such landscape province makes
available, since other major attributes of the
physical environment valued for the subsistence
of hunter-gatherer groups (sources of drinking
water and stable land for human installation) are
not exclusive to any of Sdo Paulo major
geomorphological-geological units. The rarity of
abrupt topographical breaks in the western
territory of the state of S&o Paulo may have
caused the Cuestas compartment, characterized by
prominent rocky escarpments, to draw the
attention of these ancient populations also in the
field of their symbolic constructions and not only
in the sense of providing them with favorable
elements to guarantee their subsistence, which
may also have contributed to the greater number
of early hunter-gatherer settlements present there.

Despite paleoenvironmental and
paleoclimatic changes that characterize expressive
portions of S&o Paulo area during the Early
Holocene, human occupation was present
throughout the aforementioned time interval.
Likewise, it was noted that at least part of the
local lithic industries (e.g, Rioclarense lithic
industry) did not show significant changes
throughout Early Holocene, suggesting resistance
of these technological patterns even in the face of

those environmental changes. However, there
were differences in human activities linked to
time intervals associated with different climatic
conditions in different relief units inside the same
geomorphological major province, suggesting a
possible contribution of such environmental
changes to oscillations in the relief detail contexts
taken for preferential occupation. Further research
may contribute to refining the discussion on the
hypothesis of simultaneous occurrence of regional
technological stability and oscillations in
preferred relief units for occupation in parallel to
climate change along Early Holocene.

Also, it was noted that, despite the different
geomorphological-geological provinces in which
they were located, most of the human settlements
were located in places where these three elements
of the physical environment were present close
together: (1) low-lying and flatten terrain in
relation to those predominant in the surroundings,
(2) proximity (<600m) to fluvial channels, and (3)
proximity (<16 km) to hillslopes with high
inclinations (> 20°) likely to present rocky
outcrops suitable for lithic artifact making, or to
unconsolidated deposits (e.g — alluvial plains
deposits) associated with the presence of quartz
and flint. It was argued that such patterns suggest
similar installation strategies in the landscape
among the human groups linked to those early
settlements, and that such strategies were used in
the different geomorphological provinces of Séo
Paulo landscape. To the extent that the relief
provinces of the state of Sdo Paulo are
representative of those predominant in vast
expanses of  southern, southeastern and
midwestern Brazil and of adjacent countries, the
patterns of human-Earth interfaces described here
may support studies in broader areas. Providing
subsidies both to assist in mediation between early
human occupation and the geomorphological and
geological environment, as well as to delimit
preferential areas to search for new archaeological
sites in the lowlands of southeastern South
America.

Acknowledgments

We dedicate this work to the loving memory
of archaeologist Sara Herter, whose dedication to
preserving the historical heritage of S&o Paulo
included helping to organize the collections of
some of the archaeological sites covered in this
article. PMC is grateful to CNPQ for granting a
PHD research grant (n°® 308772/2018-0). LTC is

3757

Cheliz, P.M..;Correa, L.C.; Moreno de Sousa, J.C.; Rodrigues, R.A.; Rodrigues, J.A.



Revista Brasileira de Geografia Fisica v.14, n.06 (2021) 3736-3764

grateful to FAPESP for granting a PHD research
grant (2017/20340-1) JCMS holds a FAPESP
research grant (n° 2019/08870-0). We are grateful
to the suggestions and/or indications of
information sources to the article made by Claudia
Plens, Celso dal Ré Carneiro, Fabio Parenti and
Francisco Ladeira.

References

A Lasca Arqueologia. 2016. Relatério Final de
Laboratério — Tomo |l. Resgate do Sitio
Arqueol6gico  Carcard, fases 1 e 2.
Monitoramento na Area do Sitio Carcara:
Resgate Cientifico do Patrim6nio Cultural
Arqueoldgico no Loteamento Alphaville, S&o
José dos Campos/SP.

A Lasca Arqueologia. 2017a. Gestdo do
Patriménio Arqueoldgico para a Construcao
das LT’s 138 kV SE Morro Agudo — SE
Humaitd / SE Morro Agudo — SE Caicara.
Municipios de Pitangueiras, Morro Agudo e
Viradouro / SP. Relatério final de campo.

A Lasca Arqueologia. 2017b. Gestdo do
Patriménio Arqueoldgico para a Construcao
das LT’s 138 kV SE Morro Agudo — SE
Humaitd / SE Morro Agudo — SE Caicara.
Municipios de Pitangueiras, Morro Agudo e
Viradouro / SP - Relatério final de laboratorio.

A Lasca Arqueologia. 2017c. Gestdo do
Patrimbnio Arqueoldgico para a Construcao
das LT’s 138 kV SE Morro Agudo — SE
Humaita / SE Morro Agudo — SE Caicara.
Municipios de Pitangueiras, Morro Agudo e
Viradouro / SP - Resultados da datacdo de
material arqueolégico

Ab’Saber, A. N. 1956. “A Terra Paulista”.
Boletim Paulista de Geografia 23.

Ab'Saber, AN. 1969. Um conceito de
geomorfologia a servigo das pesquisas sobre o
Quaternario. Geomorfologia (18), p 1-23.

Ab’Saber, A.N., 1998. Participacdo das
depressOes periféricas e superficies aplainadas
na compartimentacdo do Planalto Brasileiro.
Revista do Instituto Geoldgico (19), p 51-69.

Ab’Saber, A.N 2003. Os dominios de natureza no
Brasil: potencialidades paisagisticas. 1 ed.
Atelié editorial, Sdo Paulo

Almeida, F.F.M. 1964. Fundamentos geoldgicos
do relevo paulista. Sdo Paulo: Boletim do
Instituto Geogréfico e Geoldgico (41), p. 167-
263.

Angulo, R.; Lessa, G.; Souza, M. 2006. A critical
review of mid- to late-Holocene sea-level

fluctuations on the eastern Brazilian coastline.
Quaternary Science Reviews 25, p 486-506.

Araujo, A; Correa, L. 2016. First notice of a
paleoindian site in central Sdo Paulo State,
Brazil: Bastos site, Dourado Country.
Paleoindian Archaelogy 1. Available in:
https://journals.kvasirpublishing.com/pa/article
view/17 ,

Araujo, A.G.M; Moreno de Sousa, J; Correa, L;
Okumura, M. 2017. O sitio Argueoldgico Alice
Boer (SP), processos de formagdo e novos
dados cronoldgicos e arqueoldgicos. In: XVI
Congresso da ABEQUA.

Araujo, A.G.M. 1992. As propriedades fisicas dos
arenitos silicificados e suas implicagfes na
aptiddo ao lascamento. Revista do Museu de
Arqueologia e Etnologia (2), p 63-74

Araujo, A.G.M. 2004. A variabilidade cultural no
periodo Paleoindio no Brasil (11.000 - 8.000
AP): algumas hipéteses. Revista do CEPA. 28,
p 111-130

Araujo, A; Neves, W; Pil6, L; Atui, J. 2005.
Holocene dryness and human occupation in
Brazil during the “Archaic Gap”, Quaternary
Research, Volume 64, Issue 3, 2005, p 298-
307.
https://doi.org/10.1016/j.yqres.2005.08.002

Araujo, A. G.M. 2015. On Vastness and
Variability: Cultural Transmission, Historicity,
and the Paleoindian Record in Eastern South
America. Anais da Académia Brasileira de
Ciéncias 87), p. 1239-1258.
http://dx.doi.org/10.1590/0001-
3765201520140219

Araujo, A. G. M. ; Paisani, J. C.; Schrage, T. J.;
Feathers, J. K. ; Hartmann, G. A.; Ricci, O.
2017. The "Lagoa do Camargo 1" paleoindian

site;  some implications  for  tropical
geomorphology, pedology, and
paleoenvironments in southeastern

Brazil. Geoarchaeology  an International
Journal (32), p. 662-677, 2017. DOI:
10.1002/gea.21628

Araujo, A.G.M; Sousa, J.C.M; Correa, L;
Feathers, J; Okumura, M. 2021. The Rise and
Fall of Alice Boer: A Reassessment of a
Purported Pre-Clovis Site, PaleoAmerica, 7:2,
99-
113. DOI: 10.1080/20555563.2021.1894379

Assuncdo, D.C.; Belem, F.R.; Juliani, L.J.C.O.
2011. O Sitio Litico Carcara de Sdo José dos
Campos, SP: escavagdo e anélise laboratorial
de um sitio de cagadores--coletores no Vale do
Paraiba do Sul. Revista do Museu de

3758

Cheliz, P.M..;Correa, L.C.; Moreno de Sousa, J.C.; Rodrigues, R.A.; Rodrigues, J.A.


https://journals.kvasirpublishing.com/pa/article/view/17
https://journals.kvasirpublishing.com/pa/article/view/17
https://doi.org/10.1016/j.yqres.2005.08.002
http://dx.doi.org/10.1590/0001-3765201520140219
http://dx.doi.org/10.1590/0001-3765201520140219
https://doi.org/10.1080/20555563.2021.1894379

Revista Brasileira de Geografia Fisica v.14, n.06 (2021) 3736-3764

Argueologia e Etnologia, Sao Paulo 11, p 83-
88

Aviles, A.M, Ricardi-Branco, F, Ledru, M, and
Bernacci, . L.C. 2019. Vegetation and climate
changes in the forest of Campinas, S&o Paulo
State, Brazil, during the last 25,000 cal yr BP.
Brazilian Journal of Geology (49), 1-11. DOI:
https://doi.org/10.1590/2317-
4889201920190040

Batalla, N. 2018. Aprovisionamento de matérias-
primas liticas pelos cagadores-coletores da
regido de Dourado, SP. Master Thesis. Museu
de Arqueologia e Etnologia, Universidade de
Séo Paulo. Séo Paulo. 281 p

Batalla, N; Correa, L; Araujo, A.G.M. 2019.
Lithic Landscapes and Early Inhabitants in
Southeastern Brazil: First Perspectives from a
Case Study in Dourado, S&o Paulo
State, PaleoAmerica (5) p 44-61,
2019. DOI: 10.1080/20555563.2018.1564522

Bartorelli, A. 2004. Origem das grandes
cachoeiras do planalto basaltico da Bacia do
Parand: evolugdo quarternaria e geomorfologia.
In: Mantesso-Neto, V; Bartorelli, A; Carneiro,
C.D.R; Brito-Neves, B.B. 2004. Geologia do
continente sul-americano: evolucdo da obra de
Fernando Flavio Marques de Almeida. Editora
Beca, 1 ed

Beltrdo, M.C.M. 1974. Datacbes arqueoldgicas
mais antigas do Brasil. Anais da Academia
Brasileira de Ciéncias 46, p 211-251.

Beltrdo, M .C .M .; Cunha , L.M .; Danon, J;
Enriquez, C.R.; Poupeau, G.; Zuleta, E., 1983.
Datations par thermoluminescence de sites
archéologiques du Sud-Est Brésilien. 35a.
Reunido Anual da SBPC, Belém do Paré

Berto, G. 2020. Magnetismo Ambiental em Sitios
Arqueoldgicos do  Sudeste  Brasileiro:
Aplicacdo aos Sitios Lapa do Santo (MG) e
Bastos (SP). UNICAMP

Binford, L. 1980. WILLOW SMOKE AND
DOGS' TAILS: HUNTER-GATHERER
SETTLEMENT SYSTEMS AND
ARCHAEOLOGICAL SITE FORMATION.
American Antiquity (45).  Available in:
http://www.jstor.org/stable/279653

Bissa, W; Toledo, M., 2016. Late Quaternary
Vegetational Changes in a Marsh Forest in
Southeastern Brazil with Comments on
Prehistoric Human Occupation.
RADIOCARBON 57 (5). DOL:
https://doi.org/10.2458/azu_rc.57.18198

Buchanan, B.; Johnson, E.; S., R.; and Lewis, P.,
2007. A morphometric approach to assessing
Late Paleoindian projectile point variability.

Plains Anthropology, 52: 279-299. doi:
10.1179/pan.2007.019

Calippo, F. R., 2004. Os sambaquis submersos de
Cananéia: um estudo de caso de arqueologia
subaquatica. 2004. Masters thesis. Faculdade
de Filosofia, Letras e Ciéncias Humanas,
Universidade de S&o Paulo, Sdo Paulo, 2004.
d0i:10.11606/D.8.2004.tde-27062006-143634

Capriles, J. M, Tricevich, N., Nielsen, A. E,
Glasock, M. D, Albarracin-Jordan, J., &
Santoro, C. M., 2018. Late Pleistocene Lithic

Procurement and Geochemical
Characterization of the Cerro Kaskio Obsidian
Source in south-western Bolivia.

Archaeometry,  60(5). Retrieved  from
https://escholarship.org/uc/item/02p509w

Carneiro, C.D.R.; Hasui, Y.; Giancursi, F.D.,
1976. Estrutura da Bacia de Taubaté na
regido de Sdo José dos Campos. In: 29
CONGRESSO BRASILEIRO DE
GEOLOGIA, p. 247-256

Carneiro, C.D.R., 1984. Analise estrutural do
Grupo S80 Roque na faixa entre o Pico do
Jaragua e a Serra dos Cristais. PHD thesis.
USP.

Carneiro, C.D.R., 2018. Os “fundamentos
geoldgicos do relevo paulista” nos dias atuais.
Revista do Instituto Geol6gico (39), 8p.
Avaliable on:
http://www.ppegeo.igc.usp.br/index.php/rig/art
icle/view/13134

Cascalheira, J.; Alcaraz-Castafio, M; Gonzélez, J;
Herrero, M;, Arrizabalaga, A.; Tortosa, E.;
Ibaibarriaga, N.; Iriarte-Chiapusso, M., 2021.
Paleoenvironments and human adaptations
during the Last Glacial Maximum in the
Iberian Peninsula: A review, Quaternary
International 581-582, p 28-51. DOI:
https://doi.org/10.1016/j.quaint.2020.08.005

Calippo, F., 2004. Os sambaquis submersos de
Cananéia: um estudo de caso de arqueologia
subaquatica. Master thesis. USP

Celarino, A., 2011. Analise cronoldgica e
pedolégica de uma topossequéncia na Estacdo
Ecoldgica de Jatai, Luis Antonio - SP: Relacdo
entre processos pedogenéticos na vertente e na
planicie aluvial do rio Mogi Guagu. Master
Thesis. Instituto de Geociéncias, Universidade
Estadual de Campinas, Campinas.110 p

Celarino, A.L.S; Souza, M.M; Ladeira, F.S.B;
Torres, F.S., 2013. Paleoenvironmental
reconstruction of the Lower Mogi Guacu River
Basin (S8 Paulo State — Brazil),
morphopedosedimentary records and fluvial

3759

Cheliz, P.M..;Correa, L.C.; Moreno de Sousa, J.C.; Rodrigues, R.A.; Rodrigues, J.A.


https://doi.org/10.1590/2317-4889201920190040
https://doi.org/10.1590/2317-4889201920190040
https://doi.org/10.1080/20555563.2018.1564522
http://www.jstor.org/stable/279653
https://doi.org/10.2458/azu_rc.57.18198
https://escholarship.org/uc/item/02p509w
http://www.ppegeo.igc.usp.br/index.php/rig/article/view/13134
http://www.ppegeo.igc.usp.br/index.php/rig/article/view/13134
https://doi.org/10.1016/j.quaint.2020.08.005

Revista Brasileira de Geografia Fisica v.14, n.06 (2021) 3736-3764

processes.  Catena  (111), p  80-97.
https://doi.org/10.1016/j.catena.2013.07.002

Celarino, A., 2015. O Quaternario Tardio na bacia
do rio Pardo (MG e SP): analises
morfométricas e evidéncias paleoambientais
preservadas em solos e sedimentos de planicies
fluviais. PHD  Thesis. Campinas. |G-
UNICAMP

Cheliz, P.M., 2011. Implica¢Bes quaternarias da
geomorfogénese de um segmento das Cuestas
Baséalticas:  aspectos geomorfologicos e
argueoldgicos. In: X1l ABEQUA Congress -
The South American Quaternary: Challenges
and Perspectives, 2011, Bazius. Anais do XIII
Congresso da ABEQUA. 4p. 2011

Cheliz, P. M. 2013. Bases fisico-ambientais da
pesquisa arqueoldgica: o Estado de S&o
Paulo. Revista Do Museu De Arqueologia E
Etnologia, (23), 49-60.
https://doi.org/10.11606/issn.2448-
1750.revmae.2013.106835

Cheliz, P.M., 2015a. Illha do Cardoso -
contribuicbes para compartimentacdo do
relevo. Masther thesis. UNICAMP

Cheliz, P.M., 2015b. Interface entre quadros de
relevo cuestiformes e registros arqueoldgicos
liticos: Cercanias de Araraquara, nordeste
paulista, Sdo Paulo, Brasil. Meridiano - Revista
de Geografia, 4: p 135-160

Cheliz, P.M., 2016, Aspectos geomorfoldgicos da
antiga Araraquara, com énfase em subsidios
para interface entre quadros de relevo e sitios
arqueologicos liticos. Thesis (monography)
Departamento de Geologia, Instituto de
Geociéncias, Universidade Estadual de
Campinas, Araraquara, 120 p

Cheliz, P; Ladeira, F; Araujo, A; Santos, F.G;
Rodrigues, R; Oliveira, R;C; Feathers, J., 2018.
Interface entre quadros de relevo, flutuacdes
ambientais e sitios arqueoldgicos liticos da
Antiga Araraquara (Interior de SP), com
enfogue em parcela das Terras Baixas do
Jacaré-Guacu (BES 1II). . In: 49° Congresso
Brasileiro de Geologia. Rio de Janeiro. 15 p.

Avaliable on:
http://cbg2018anais.siteoficial.ws/anexos/st7/9
177.pdf

Cheliz, P.M; Oliveira, R.C., 2011. A antiguidade
da presenga humana em S&o Paulo: uma
discussdo interdisciplinar.  XIX Congresso
Interno de Iniciacdo Cientifica da UNICAMP.

Cheliz, P.M; Oliveira, R.C., 2019. Landscape
formation, environmental changes and
prehistoric occupation (Jacaré-Guagu river
lowlands, Araraquara Area, Southeast Brazil,

Late Pleistocene-Holocene
correlation between geomorphological,
pedological and  archaeological  data.
Quaternary and Environmental Geosciences
10, p 44-61. 2019. DOIl:
http://dx.doi.org/10.5380/abequa.v10i1.57594

Cheliz, P.M; Correa, L; Rodrigues, R., 2019.
Apontamentos referentes a interseccbes de
sucessoes morfoldgicas, remanescentes
argueoldgicos liticos e mudancas ambientais
entre 0 Pleistoceno Tardio e o Holoceno da
Antiga Araraquara (interior paulista). In: XVIII
Simpésio  Brasileiro de Geografia Fisica
Aplicada

Cheliz, P.M.; Moreno de Sousa, J.; Mingatos, G.;
Okumura, M.; Araujo, A., 2020. A ocupacéo
humana antiga (11-7 mil anos atras) do
Planalto Meridional Brasileiro: caracterizagdo
geomorfoldgica, geoldgica, paleoclimética e
tecnoldgica de sitios arqueoldgicos
relacionados a trés distintas industrias liticas.
Revista Brasileira de Geografia Fisica 13, p
2553-2585. : DOI:
https://doi.org/10.26848/rbgf.v13.6.p2553-
2585

Cheliz, P.M; Ladeira, F.S.B; Moreno de Sousa,
J.C.M; Rodrigues, J; Giannini, P.C.F; Sartori,
G; Rodrigues, R.A; Galhardo, D. wi/d
Transformagdes geomorfoldgicas, pedoldgicas
e ocupacdo humana do vale do rio Mogiguagu
entre o Pleistoceno Tardio e o Holoceno
(noroeste paulista, sitio arqueoldgico Rincéo 1).
Revista Brasileira de Geomorfologia (in press)

Cheliz, P.M; Giannini, P.C.F., 2020.
Transformacgdes geomorfoldgicas, pedoldgicas
e ambientais nos Baixos Terracos do rio
Jacaré-Guagu  (sitio  argueoldgico  Boa
Esperancga 11, So Paulo) no Pleistoceno Tardio
e Holoceno. Revista Brasileira de Geografia
Fisica 13, p 1970-1993. DOI:
https://doi.org/10.26848/rbgf.v13.5.p1970-
1993

Cheliz, P.; Ladeira, F.S.B.; Rodrigues, J.A,;
Giannini, P.C.;Pupim,F.N.; Minelli, T.D.;
Rodrigues,R.A., 2021. Landscape evolution
and unusual geomorphological-pedological-
chronological relations in an alluvial plain
associated with early Amerindian settlement in
southeastern Brazil. Quaternary International
601.
https://doi.org/10.1016/j.quaint.2021.06.016

Correa, L. C., 2017..As industrias liticas do
Holoceno no interior paulista: estudo de caso
dos sitios Abrigo do Alvo e Bastos.
Dissertacio de  Mestrado, Museu de

3760

Interval):

Cheliz, P.M..;Correa, L.C.; Moreno de Sousa, J.C.; Rodrigues, R.A.; Rodrigues, J.A.


https://doi.org/10.1016/j.catena.2013.07.002
https://doi.org/10.11606/issn.2448-1750.revmae.2013.106835
https://doi.org/10.11606/issn.2448-1750.revmae.2013.106835
http://cbg2018anais.siteoficial.ws/anexos/st7/9177.pdf
http://cbg2018anais.siteoficial.ws/anexos/st7/9177.pdf
http://dx.doi.org/10.5380/abequa.v10i1.57594
https://doi.org/10.26848/rbgf.v13.6.p2553-2585
https://doi.org/10.26848/rbgf.v13.6.p2553-2585
https://doi.org/10.26848/rbgf.v13.5.p1970-1993
https://doi.org/10.26848/rbgf.v13.5.p1970-1993
https://doi.org/10.1016/j.quaint.2021.06.016

Revista Brasileira de Geografia Fisica v.14, n.06 (2021) 3736-3764

Arqueologia e Etnologia, Universidade de Sao
Paulo, Sao Paulo. DOI:
10.11606/D.71.2017.tde-18102017-171844

CPRM. 2006. Mapa Geoldgico do Estado de Séo
Paulo

Cruz, F.W.; Burns, S.J.; Karmann, l.; Sharp,
W.D.; Vuille, M.; Cardoso, A.O.; Ferrari, J.A.;
Silva Dias, P.L.; Vianna Jr. O., 2005.
Insolation-driven changes in atmospheric
circulation over the past 116 ky in subtropical
Brazil. Nature 434, 63-66. DOI:
10.1038/nature03365

Cunha, A.C., 2017. Arqueologia e Geociéncias:
analise diacrénica da gestdo da matéria-prima
no espago préhistérico da regido de
Diamantina, Minas Gerais, Brasil. PHD thesis.
Universidade de Tréas-os-Montes e Alto Douro.

Documento Antropologia e Arqueologia., 2002.
Relatério final do Projeto de Resgate
Arqueoldgico LT 440 kV, Taquarugu-Assis-
Sumaré / SP

Documento Antropologia e Arqueologia., 2003.
Programa de Resgate Argueologico dos Sitios
agua Vermelha 3 e 4, Municipio de
Ouroeste/SP. Relatorio Final, 2003

Duke, C; Steele, J., 2010. Geology and lithic
procurement in Upper Palaeolithic Europe: A
weights-of-evidence based GIS model of lithic
resource potential. Journal of Archaeological
Science 37(4):813-824.
10.1016/j.jas.2009.11.01

EMBRAPA., 2020. Os solos do Brasil. Avaliable
on: https://www.embrapa.br/tema-solos-
brasileiros/solos-do-brasil

Figuti, L., 2004. Investigacbes Arqueoldgicas e
Geofisicas dos sambaquis fluviais do Vale do
Ribeira do Iguape, Estado de Sé&o Paulo.
Fundacdo de Amparo a Pesquisa do Estado de
S@o Paulo. Relatério Final de Atividades do
projeto Tematico (Processo Fapesp
n0.99/12684-2)

Figuti, L; Plens, C; Deblasis, P., 2013. Small
Sambaquis and Big Chronologies: Shellmound
Building and Hunter-Gatherers in Neotropical
Highlands. Radiocarbon 55. DOI:
10.2458/azu_js_rc.55.16206

Flegenheimer, N; Miotti, L; Mazzia, N., 2013.
Rethinking early objects and landscape in the
Southern Cone: Fishtail point concentrations in
the Pampas and Northern Patagonia. IN:
GRAF, Kelly; KETRON, Caroline &
WATERS, Michael [Eds.] Paleoamerican
Odyssey. Bryan, Texas A&M University: 359-
376

Gesicki, A.L.D., 2007. Evolucdo diagenéticas das
formacbes Piramboia e Botucatu (Sistema
Aquifero Guarani) no Estado de S&o Paulo.
PHD Thesis. Instituto de Geociéncias, USP,
Séo Paulo

Giannini, P.C.F.; Sawakuchi, A.O.; Martinho,
C.T.; Tatumi,S.H., 2007. Eolian depositional
episodes controlled by Late Quaternary relative
sea level changes on the Imbituba-Laguna
coastal zone (southern Brazil). Marine Geology
237, p 143-168

Gigliotti, M., 2010. Zoneamento geoambiental da
regido da baixada santista-SP como subsidio ao
uso e ocupacdo das terras. Masters Thesis.
Departamento de Geografia, Universidade
Estadual de Campinas, Campinas

Haaland, M., Millher, C., Unhammer, O.,
Reynard, J., Van Niekerk, K., Ligouis, B.;
Mentzer, S.; Henshilwood, C., 2021.
Geoarchaeological investigation of occupation
deposits in Blombos Cave in South Africa
indicate changes in site use and settlement
dynamics in the southern Cape during MIS 5b-
4. Quaternary Research, 100, 170-223.
d0i:10.1017/qua.2020.75

Hadler, P.; Dias, A.S.; Bauermann, S.G., 2013.
Multidisciplinary studies of Southern Brazil
Holocene: archaeological, palynological and
paleontological data. Quaternary International,
305, 119-126.
DOI:10.1016/j.quaint.2012.09.02

Higgs, E.S; Vita-Finzi, C., 1972. Prehistoric
economies: a territorial approach, In: HIGGS,
E.S. Papers in economic prehistory.
Cambridge

Hubbe, M., Okumura, M., Bernardo, D.V.; Neves,
W.A., 2014. Cranial morphological diversity of
early, middle, and late Holocene Brazilian
groups: Implications for human dispersion in
Brazil. American Journal of Physical
Anthropologists 155: 546-558.
https://doi.org/10.1002/ajpa.22607

IBGE. 1972 Cartas topograficas do Estado de Sdo
Paulo em escala 1:50000

IGC. 2020. Mosaico digital das cartas
topograficas de folhas do Estado de Sdo Paulo
elaboradas entre 1978 e 2006. 2020.
Disponivel em:
http://datageo.ambiente.sp.gov.br/app/?fhclid=I
WAR3yS1VqlfjalplaUKIfxksS-

QUt7Y1 gjugUve420AD-9VdOjfkOGIOFYrTg#
Acessado em 21-01-2020

IPT. 1981. Mapa geomorfologico do Estado de
Séo Paulo. Séo Paulo, IPT, 94 p. (Monografias,
5)

3761

Cheliz, P.M..;Correa, L.C.; Moreno de Sousa, J.C.; Rodrigues, R.A.; Rodrigues, J.A.


https://www.embrapa.br/tema-solos-brasileiros/solos-do-brasil
https://www.embrapa.br/tema-solos-brasileiros/solos-do-brasil
https://doi.org/10.1002/ajpa.22607
http://datageo.ambiente.sp.gov.br/app/?fbclid=IwAR3yS1Vq1fjalplaUKIfxkS-0Ut7Y1_gjugUve42oAD-9Vd0jfkOG9FYrTg
http://datageo.ambiente.sp.gov.br/app/?fbclid=IwAR3yS1Vq1fjalplaUKIfxkS-0Ut7Y1_gjugUve42oAD-9Vd0jfkOG9FYrTg
http://datageo.ambiente.sp.gov.br/app/?fbclid=IwAR3yS1Vq1fjalplaUKIfxkS-0Ut7Y1_gjugUve42oAD-9Vd0jfkOG9FYrTg

Revista Brasileira de Geografia Fisica v.14, n.06 (2021) 3736-3764

Ladeira, F.S.B. 2001. Paleossolos Silicificados na
Serra de Itaqueri - Itirapina/SP: subsidios para
a reconstituicdo paleoambiental. PHD thesis.
Departamento de Geografia, Universidade de
Séo Paulo

Libault, A. 1971. Atlas do estado de S&o Paulo.
S&o Paulo. IGEOG-USP

Luedtke, B. 1979. The Identification of Sources of
Chert Artifacts. American Antiquity 44
(4):744-75

Lima, A.P.S., 2005. Analise dos processos
formativos do sitio Capelinha: Estabelecimento
de um contexto microrregional. Master thesis.
Museu de Arqueologia e Etnologia,
Universidade de S&o Paulo, Sdo Paulo.

Mantesso-Neto, V; Bartorelli, A; Carneiro, C.D.R;
Brito-Neves, B.B., 2004. Geologia do
continente sul-americano: evolucdo da obra de
Fernando Flavio Marques de Almeida. Editora
Beca, 1 ed

Mancini, F., 1995. Estratigrafia e aspectos da
tectbnica  deformadora da  Formacdo
Pindamonhangaba, Bacia de Taubaté, SP.
Master thesis. Instituto de Geociéncias,
Universidade de Sdo Paulo, Sdo Paulo. 107

Mano, M., 2006 Os campos de Araraquara: um
estudo de historia indigena no interior paulista.
PHD thesis. Instituto de Filosofia e Ciencias
Humanas, Universidade Estadual de Campinas,
Campinas. Avaliable on:
<http://www.repositorio.unicamp.br/handle/RE
POSIP/280084

Martinelli, M., 2009. Relevo do Estado de S&o
Paulo. Revista Cofins 9

Mingatos, G; Okumura, M., 2020. Cervideos
como fonte de matéria-prima para producéo de
artefatos: Estudos de caso em trés sitios
arqueoldgicos associados a grupos cagadores-
coletores do sudeste e sul do Brasil. Latin
American Antiquity 31 (2). 2020, p 292-307.
DOI:10.1017/1aq.2020.4

Morais, J. L., 1983. A Utilizacdo dos
Afloramentos Litologicos pelo Homem Pre-
historico Brasileiro: andlise do tratamento da
matéria-prima. Fundo de Pesquisas do Museu
Paulista da Universidade de S&o Paulo

Meggers, B.J; Miller, E.T., 2003 Hunter-gatherers
in Amazonia during the Pleistocene-Holocene
transition. In: Mercader, J. (Ed.). Under the
Canopy: the archaeology of tropical rain
forests. New Brunswick: Rutgers University
Press. p.291-316

Melo, M. S., 1995. A Formacdo Rio Claro e
depésitos associados: sedimentacao
Neocenozoica na depressdo periférica paulista.

PHD Thesis. Instituto de Geociéncias,
Universidade de Sdo Paulo, Sdo Paulo.
d0i:10.11606/T.44.1995.tde-22062015-130942

Mendes, D.T., 2014. Tecnologia litica no Médio
Paranapanema: um estudo de caso das
ocupacdes da transagdo holoceno inicial-médio
do Sitio Brito (Sarutaid/SP). Dissertagdo de
mestrado. Museu de Arqueologia e Etnologia,
Universidade de Sao Paulo

Miller Jr, T.O., 1968. Duas Fases Paleoindigenas
da Bacia de Rio Claro, SP. Tese de doutorado.
Faculdade de Filosofia, Ciéncias e Letras de
Rio Claro. UNESP

Moreiras, S; Marsh, E; Nami, H; Estrella; D;
Duran.,, 2013. Holocene geomorphology,
tectonics, and archaeology in Barrancas, arid
Central Andes piedmont (33°S). Applied
Geography 42. p 217-226.
https://doi.org/10.1016/j.apge0q.2013.04.005

Moreno de Sousa, J.C., 2019. Tecnologia de Ponta
a Ponta: Em busca de mudangas culturais
durante o Holoceno em industrias liticas do
Sudeste e Sul do Brasil. Tese de Doutorado.
Museu Nacional, Universidade Federal do Rio
de Janeiro: 445

Moreno de Sousa, J.C. 2020. The Technological
Diversity of Lithic Industries in Eastern South
America during the Late Pleistocene-Holocene
Transition. In: Pleistocene Archaeology -
Migration, Technology, and Adaptation, edited
by Rintaro Ono and Alfred Pawlik.
IntechOpen, London. DOI:
10.5772/intechopen.89154

Moreno de Sousa, J.C; Okumura, M., 2020. A
new proposal for the technological analysis of
lithic points: Application for understanding the
cultural diversity of hunter gatherers in Eastern
South America, Quaternary International,
Volume 562, p 1-12.
https://doi.org/10.1016/j.quaint.2020.07.037

Morrow, J., 2014. Early Paleoindian Mobility and
Watercraft:  An  Assessment from the
Mississippi  River Valley. Midcontinental
Journal of Archaelogy 39, p 103-129. DOI:
https://doi.org/10.1179/2327427113Y.0000000
001

Nasato, T. 2019. Andlise Pedoarqueoldgica do
Sitio Argueoldgico de Bastos. UNICAMP

Neves, W. A; Hubbe, M., 2005. Cranial
morphology of early Americans from Lagoa
Santa, Brazil: implications for the settlement of
the New World. PNAS. Proceedings of the
National Academy of Sciences of the United
States of America, 102, 18309-18314

3762

Cheliz, P.M..;Correa, L.C.; Moreno de Sousa, J.C.; Rodrigues, R.A.; Rodrigues, J.A.


https://doi.org/10.1016/j.apgeog.2013.04.005
https://doi.org/10.1016/j.quaint.2020.07.037
https://doi.org/10.1179/2327427113Y.0000000001
https://doi.org/10.1179/2327427113Y.0000000001

Revista Brasileira de Geografia Fisica v.14, n.06 (2021) 3736-3764

Karmann, I.; Marins, C.; Neto, D.; Werner, W.,
1999. Caracterizagdo litoldgica e estrutural das
rochas metassedimentares do conjunto insular
Cardoso, sul do estado de Sdo Paulo.. Revista
Brasileira de Geociéncias. V 29, N.2. P 157-
162. 1999

Oliveira, S.; Pupim, F.; Stevaux, J.; Assine, M..,
2019. Luminescence Chronology of Terrace
Development in the Upper Parana River,
Southeast Brazil. Frontiers in Earth Science 7,
1-17. DOI:
https://doi.org/10.3389/feart.2019.00200

Okumura, M.; Araujo, A. G. M., 2014. Long-term
cultural stability in hunter-gatherers: A case
study using traditional and geometric
morphometric analysis of lithic stemmed
bifacial points from Southern Brazil. Journal of
Archaeological Science 45, 59-71. DOI:
doi.org/10.1016/j.jas.2014.02.009

Okumura, M.; Araujo, A.G.M., 2016. The
Southern Divide: Testing morphological
differences among bifacial points from
southern and southeastern Brazil using
geometric morphometrics. Journal of Lithic
Studies 3, 107-131. DOI:
10.2218/jls.v3i1.1379

Petri, S; Pires, F., 1992. O subgrupo Itararé
(Permocarbonifero) na regido do Médio Tieté,
Estado de S&o Paulo. Revista Brasileira de
Geociéncias 22, p 301-310

Plens, C. R.; Eggers, S., Deblasis, P.; Figuti, L.
2001. Um sepultamento de 9000 anos: cultura,
salde e atividade. In: XI Congresso da
Sociedade de Arqueologia Brasileira, 2001,
Rio de Janeiro. Anais do XI Congresso da
Sociedade de Arqueologia Brasileira.

Rademaker, K; Hodgins, G; Moore, K; Zarrilo, S;
Miller, C; Bromley, GR; Leach, P; Reid, D;
Alvarez, W; Sandweiss, D., 2014. Paleoindian
settlement of the high-altitude Peruvian Andes.
Science 346(6208). doi:
10.1126/science.1258260. PMID: 25342802.

Ramos, F; Barreiros, A. M.; Viella, F.N.J,
Pinheiro, M. R., 2019. Andlise integrada da
paisagem: perfis geoecoldgicos na transi¢ao
Planalto Ocidental - Depressdo Periférica no
municipio de S&o Pedro, estado de Sao Paulo.
Revista do Instituto Geoldgico 40. DOI:
https://doi.org/10.33958/revig.v40i3.676

Roosevelt, A. C.; Costa, M. L. ; Machado, C. L;
Michab, M.; Mercier, N; Valladas, H; Feathers,
J; Barnett, W. K.; Silveira, M. I.; Henderson,
A.; Silva, J.; Chernoff, B.; Reese, D. S.;
Holman, J. A.; Toth, N.; Schick, K., 1996.
Paleoindian Cave Dwellers in the Amazon: the

peopling of the Americas. Science,
Washington, v. 272, n. 5260, p. 373-384. DOI:
https://doi.org/10.1126/science.272.5260.373

Ross, J., 2016 O relevo brasileiro no contexto da
América do Sul. Revista Brasileira de
Geografia 61, p 21-58. Rio de Janeiro

S4, R; Ladeira, F.S.B., 2017. Mapeamento
Geomorfoldgico e Geoldgico dos Arredores do
Sitio Arqueol6gico Bastos — Dourado/SP. In:
Conference: XXV Congresso de Iniciacdo
Cientifica da Unicamp, DOI:
10.19146/pibic-2017-78150

Salgado, A.A.R.; Bueno, G.T.; Diniz, AD,;
Marent, B.R, 2015. Long-Term
Geomorphological Evolution of the Brazilian
Territory. In: VIERA, B.; SALGADO, A,
SANTOS, L. (eds) Landscapes and Landforms
of Brazil. World Geomorphological
Landscapes.  Springer, Dordrecht. DOI:
https://doi.org/10.1007/978-94-017-8023-0_3

Santos, F.G., 2011. Sitios liticos do interior
paulista: Um enfoque regional. Master thesis.
Museu de Arqueologia e Etnologia,
Universidade de Sdo Paulo, Séo Paulo, 182 p.

Santos, F.G; Cheliz, P.M., 2017. Aspectos do sitio
litico Boa Esperanca Il (interior paulista)
ponderados pela sua interface com quadros
geomorficos reginais e sua possivel inser¢do no
contexto da transi¢cdo Pleistoceno-Holoceno.
Cadernos do Lepaarq 14

Santos, F.; Cheliz, P., 2019. The hunter-gatherer
site BES Il (Jacaré-Guacgu River low terraces,
central Sao Paulo state, Brazil): Interface with
geomorphical and environmental fluctuations
of the Pleistocene-Holocene transition. Journal
of  Lithic  Studies, 6(1). 2019. DOI:
https://doi.org/10.2218/jls.2783

Souza, M.M., 2010, Palinologia em sedimentos
quaternarios, localizados na Estacdo do
Instituto Florestal de Jatai, SP. Master thesis.
Campinas, IG-UNICAMP

Souza, M; Branco, F; Jasper, A; Pessenda, L..
2013. Paleoenvironmental evolution during the
Holocene in the Northeast of Sdo Paulo State,
Brazil. Revista Brasileira de Paleontologia
16(2):297-308. 2013.
https://www.sbpbrasil.org/assets/uploads/files/r
bp16-2/10_Souza et al _pg_297-308.pdf. DOI:
10.4072/rbp.2013.2.10

Strauss, A.M; Araujo, A.G.M., 2012. The use of
sedimentary  depositional rates as an
interpretative tool in Geoarchaeology: A case
study of the archaeological region of Lagoa
Santa, Central Brazil. Geoarchaeologie,
Leipzig (Germany)

3763

Cheliz, P.M..;Correa, L.C.; Moreno de Sousa, J.C.; Rodrigues, R.A.; Rodrigues, J.A.


https://doi.org/10.3389/feart.2019.00200
https://doi.org/10.1016/j.jas.2014.02.009
https://doi.org/10.33958/revig.v40i3.676
https://doi.org/10.1126/science.272.5260.373
https://doi.org/10.1007/978-94-017-8023-0_3
https://doi.org/10.2218/jls.2783
https://www.sbpbrasil.org/assets/uploads/files/rbp16-2/10_Souza_et_al_pg_297-308.pdf
https://www.sbpbrasil.org/assets/uploads/files/rbp16-2/10_Souza_et_al_pg_297-308.pdf

Revista Brasileira de Geografia Fisica v.14, n.06 (2021) 3736-3764

Suérez, R., 2018. The Peopling of Southeastern
South America; Cultural Diversity,
Paleoenvironmental Conditions, and Lithic
Technological Organization During the Late
Pleistocene and Early Holocene. In: Lithic
Technological Organization and
Paleoenvironmental Change. DOl:
10.1007/978-3-319-64407-3_13

Turcg, B.; Pressinotti, M. M. N.; Martin, L.,
1997. Paleohydrology and paleoclimate of the
Past 33,000 years at the Tamandud River,
Central Brazil. Quaternary Research, 47, 284-
294. DOL:
https://doi.org/10.1006/qres.1997.1880

Troncoso, L; Correa, A; Zanettini, P., 2016.
Paleoindios em Sédo Paulo: nota a respeito do
sitio Caetetuba, municipio de S&o Manuel, SP.
Paleoindian Archaelogy (1). Avaliable on:
https://journals.kvasirpublishing.com/pa/article
Iview/14, acess on 25-09-2020

Vialou, A.V. 1983. Brito: O mais antigo sitio
arqueoldgico do Paranapanema, estado de Sédo

Paulo. Separata da Revista do Museu Paulista,
Nova Série (39), 9-21

Xie, G; , Yao, Y, Li, JF; Yang, J; Bai, J;
Ferguson, D; Trivedi, A; Li, C; Wang, Y.
2019. Holocene climate, dynamic landscapes
and environmentally driven changes in human
living conditions in Beijing, Earth-Science
Reviews 191, p 57-65.
https://doi.org/10.1016/j.earscirev.2019.02.01

ZANETTINI ARQUEOLOGIA. 2003. Relatdrio
final do Programa Arqueoldgico Gasoduto
Araraquara / Norte - Trecho Boa Esperanca do
Sul - Araraquara, estado de Séo Paulo. 83

ZANETTINI ARQUEOLOGIA. 2016. Relatorio
final — programa de resgate arqueoldgico e
educacdo patrimonial areas de expansdo da
usina agucareira Sdo Manoel S/A

Zedefio, M.N. 2008. The archaeology of Territory
and Territoriality. In: David, B; Thomas, J.
Handbook of Landscape Archaeology. Walnut
Creek.

3764

Cheliz, P.M..;Correa, L.C.; Moreno de Sousa, J.C.; Rodrigues, R.A.; Rodrigues, J.A.


https://doi.org/10.1006/qres.1997.1880
https://doi.org/10.1006/qres.1997.1880
https://doi.org/10.1006/qres.1997.1880
https://doi.org/10.1016/j.earscirev.2019.02.01

