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Abstract:

The lithic site Boa Esperanca Il (BES I1), in the S&o Paulo segment of the Brazilian Plateau, next
to the boundary between the cities of Araraguara (SP) and Boa Esperanca do Sul (SP), presents a
collection of almost 2,000 lithic artifacts (predominantly chert and sandstone), being interpreted as a
settlement of diversified functions with possibly continuous or successive occupation. In this work, we
approach the site based on interface of its insertion in the regional physical-environmental context -
with emphasis on the interface with relief frames, surface structure study and estimated geomorphic
sequences of the alluvial plain of Jacaré-Guacu river - and techno-typological analysis. It was verified
that the BES Il artifacts are distributed along vertical profiles and relief pictures lined by records that
mark the transition from semi-arid conditions to others of increasing humidity, successive oscillations
of base levels and modifications of fluvial regimes (ephemeral channels passing to perennial channels
of different hydrological meandrings patterns), indicating that human occupation has dealt with
conditions of quite distinct landscapes between the Late Pleistocene and the Holocene. Local lithic
industry would have taken advantage of attributes derived from these modifications in the landscape
over time - in particular the exposure of gravels of large river pebbles deposited by torrential
ephemeral channels. The past abundance of raw material of fluvial origin would have contributed to
the location of the site in the regional geomorphological context, as well as for a lithic assemblage
based on the production of large unipolar flakes. We observed in the correlations between the position
of artifacts, geomorphical and pedological data, OSL and Carbone-14 dates at archaeological levels,
elements that allow us to discuss considering BES 11 as an archaeological site to integrate the interval
of the Pleistocene-Holocene transition and to had interfaces with the geomorphological and
environmental changes of such time. The archaeological implications of the issue and the fact that
only one dating of photoluminescence has been reported from the deepest level of the site (basal
gravel layer) emphasize the need for new, denser and more diversified studies.
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1. Introduction

Studies and discussions involving the extension of the antiquity of lithic Paleoindian
archaeological sites identified until now, show diversified perspectives. The term
Paleoindian, for this article in specific, will be referred to as a temporal scope which usually
covers the pre-ceramic and pre-agricultural archaeological record in the Americas prior to
8000 years before present (B.P.) (Araujo 2004; Araujo & Neves 2012).

Paleoindian sites include a record of very diverse materials under a single blanket
designation (Lee & Devore 1968). Ranging from the stone projectile points of the North
America, to the petroglyph symbols carved on the walls of the south eastern Andean
mountain range, from the human workmanship in fragmented pieces of mammoth bones from
the valleys of Alaska, to the human bones of the people of Luzia in the caves of Lagoa Santa,
in the heart of the Brazilian plateau.

In the current Brazilian territory, there have been registered Palaeoindian lithic sites
(sites at which all or almost all of the artifacts found were made from lithic materials) with
such attributes that enable a discussion of its insertion into the temporal context of the
Pleistocene-Holocene transition (13,000-8,000 years B.P) (Bueno et al. 2013). The present
article tries to characterize one new archaeological lithic site that meets these conditions. It is
the site of Boa Esperanca Il (BES IlI), on the Brazilian plateau segment near the geographic
centre of the state of So Paulo, in the county of Boa Esperanca do Sul.

Evidenced initially by preventive archaeology (Zanettini Arqueologia 2003), it was later
the object of academic study with regional archaeological approach (Santos 2011; 2013) and
with a focus on human occupational interfaces with physical-natural context (Cheliz 2011;
2012; 2013; 2015; 2016; Cheliz & Oliveira 2011).

Photoluminescence dating connected to the BES 11 site - if duly accepted - would place
the site near to the transition between the Pleistocene and Holocene. However, the inferred
antiquity would be considered unusual for the S&o Paulo segment of the Brazilian Plateau
where it is located (see Table 1 and Figure 1), but recently, new studies (Araujo & Correa
2016; Correa 2017; Troncoso et al. 2016) indicated the presence of other archaeological sites
in the region which obtained dates that also suggested association with the Pleistocene-
Holocene transition, including some with possible ages prior to 10,000 years b.p. (Table 1 and
Figure 1), which chronologically stand out amid the previous absolute Paleoindian dates in
Sdo Paulo (Mendes 2014; Vilhena 1983). This emphasizes the need to resume research at the
BES Il site, with care to verify whether its insertion in the chronological context is consistent
with the obtained dates.

Table 1. Potential Palaeoindian sites of S&o Paulo state, with dates prior to 10,000 years before present (except
the coast). Map numbers refer to the numbers on the map in Figure 1. Source: adapted from Santos (2011).

Map

number Site name Municipality Methods Dates References
1 Alice Boer Ipeuna C-14,TL 7500 BP (C-14) (Araujo) Araujo et al. 2017;
14200 £1150 BP (C-14) Beltrdo 1974
(Beltrao)
10970 £1020 BP (TL) (Beltrao)
2 Boa Boa Esperanga OSL, C-14 14500 + 3000 BP (OSL) Santos 2011, Cheliz
Esperanca 2 do Sul 8850 to 8835 BP cal (C-14) 2016 and this work
3 Bastos Dourado C-14 12600 BP to 7650 BP Araujo & Correa
2016; Correa 2017
4 Caetetuba Sdo Manuel C-14 11080 BP to 9245 BP Troncoso et al. 2016
5 Lagoa do Rio Claro C-14 10.800 to 8.300 BP Araujo et al. 2017
Camargo 1
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Figure 1. Archaeological sites with absolute dates prior to 10,000 BP in Sao Paulo state, Brazil. Location of the
Boa Esperanca Il site (number 2), in the context of the dated archaeological hunter-gatherer sites in the state of
S&o Paulo (except the coast). 1. Alice Boer; 2. Boa Esperanca |l; 3. Bastos; 4. Caetetuba; 5. Lagoa do Camargo.
Alice Boer and Lagoa do Camargo are presented on the map as a single point, because the distance between
them is smaller than the visual acuity of this map, but are located some kilometres from each other. Sources:
Cheliz 2018 - after Santos 2011; Araujo & Correa 2016; Troncoso et al. 2016; Araujo et al. 2017.

As a contribution to the current discussions, we seek to perform a deepening on
interfaces between aspects linked to technologic attributes of its lithic industry and the
environmental frames, with focus on geomorphological data. We hope with these procedures
to present the summary characteristics of the local lithic industry, weighted by the insertion of
the geomorphic context.

The data referring to the geomorphological context involves retrieving and discussing
with base on Cheliz (2011; 2012; 2013; 2015; 2016) work. Geological, clinographic and
altimetric mapping were performed with a combination of works and field measurements and
consultation of bibliographic material. The mentioned data were overlaid aiming at the
delimitation of relief partitions (Ab Saber 1969) which corresponded to relatively
homogeneous lithic and morphometric (altitudes and ground inclinations) standards.
Simultaneously, in the excavation units of the BES Il site, sedimentary and pedological
profile descriptions were made. Also, a series of auger holes were made in an attempt to
three-dimensionally rebuild the variations of the local soils and sedimentary covers - analyses
of the superficial structure of the landscape (Ab'Saber, 1969). It was then sought to
contextualize it within the group of relief partions previously defined.

Regarding the analysis of the archaeological material (Zannetini Argueologia 2003;
Santos 2011), we used as guidelines the concepts of techno-typology, following the methods
from Bueno (2007); Morais (1983); Laming-Emperaire (1967); Tixier et al. (1980), and
Vilhena (1980). The guidelines cited are examples of widely used systems. This provided
standardized language and should facilitate dialogue among researchers. This was the
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approach employed for the “reading” of the encountered lithic industry based on unipolar
fragments, which had a low incidence of formal tools.

2. Location context of the Boa Esperanca 11 site in the regional cuestiforms relief

The BES 1l site is located in the south-southeast area of the tropical and subtropical
extensions of the Brazilian Plateau, on its meridional segment. More precisely, it is in the area
covered by the original extensions of the territory surrounding the city of Araraquara. It is 15
kilometres from the previously mentioned city, and about 250 kilometres from the Séo Paulo
city, the capital of the state of Sdo Paulo. The compound of inner ridges - cuestas, in the
designation proposed by Almeida (1964) - in which the BES II site is located, appears with
verticals breaks of a few hundred metres associated with basaltic eruptive rocks and clastic
sandstone lithology of Mesozoic formations (Figure 2). In certain sectors they are seen
superimposed by unconsolidated sediments and Cenozoic alteration horizons.

Figure 2. General aspects of the cuestiform segment in the S&o Paulo State, in the front of external escarpments
view from South to North (A) and in the internalized set view from southwest to northeast(B), near BES Il site.
Source: adapted by Cheliz, photos by Franciely Oliveira (2015) and Fabio Grossi dos Santos (2017).
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The BES 11 site is located at a far distance from the group of fronts in the external
escarpment segments (Almeida 1964). It is an internalized set among the morphological
breaks in the cuestas escarpments, situated within a context of relative smoothing of the
medium slopes and vertical ranges (Cheliz 2011; 2016).

The characteristics of the morphological attributes of the regional context which form the
BES 11 site can be made in brief from three large relief partitions, defined from a combination
of lithological and morphometric - altimetry or slope - attributes (Figures 3 and 4). They are
the Araraquara Highlands (marking the more elevated areas, based on smoothed slopes), the
Mogi-Guacu Lowlands and the Jacaré-Guacu Rivers (lower altimetry areas, also associated
with reduced slopes - where the BES 11 site is found) and the Transitional Levels (the group
of slopes and hillsides of more expressive declination responsible for the altimetric and
geomorphic transition between the two previous compartments, similar to the fronts).

i NW
SE  |owlands Transitional levels High

__ 710 ' V. fands Legend
£
= [l Basic rocks
o
® [l sandstone
2 BES Il
w B unconsolidated

580 Sediments

Sandy covers
———— 200 m (vertical scale) w———— 3000 m (horizontal scale)

Figure 3. Morphological-geological profile illustrating summary features and layout of the relief picture and
main lithological units. Source: adapted from Cheliz (2015).

The positioning of the BES 11 site within the partitions of the relief on the area can be
analysed, among other perspectives, by referring to the potential summary natural attributes
for human occupation linked to the way of life of the hunter-gatherers. Among them, one can
note the presence of clean water sources, relief features close to flat for the formation of
settlements, and sources of raw material for making stone tools. We have found that adequate
water sources are common to all relief partitions in the form of perennial rivers and streams.
The presence of relief features with significant extensions close to semi-flat surfaces are more
common in the Highlands - extensive interfluvial and smoothed slopes - and Lowlands - wide
fluvial terraces linked to Jacaré-Guacu River and its tributaries. Raw material sources in turn
are more common in the Transitional Levels. Notably rocky outcrops of sandstones, which
are visible more frequently there due to the higher slopes and less thicken soil horizons of the
Transitional Levels compartment. The deeper mantle of soils on the Highlands and Lowlands
correlate these two compartments with the rare presence of exposed rock.

By overlapping the other known sites and lithic outcrops in the study area, we found that
the majority of them are superimposed on the relief compartment of the Transitional Levels
(Figure 4). Since potable water sources are common to all compartments, it can be suggested
that the more pronounced presence of rocky outcrops - presented as a characteristic of the
Transitional Levels - appears to stand out in relation to the availability of semi-flats relief
frames presented by the Highlands and Lowlands (Cheliz 2011; 2015; 2016).

When considering its insertion into the regional relief scenario, it should be noted that the
location of the BES 11 lithic site in the Lowlands is an exception in the study area. At the same
time, the abundance and diversity of registered BES I artifacts, compete even with some of
the richest regional sites present in the Transitional Levels (Cheliz 2012; Cheliz & Oliveira
2011)
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Figure 4. Regional relief partitions and distribution of lithic sites, highlighting lithic sites identified in the region,
including BES I1. Source: adapted from Cheliz (2016).

The search for the discussion of the possible meanings of this installation in a different
morphological context leads to the search for new approaches. It shows how pertinent the
need to problematize an analysis and a more accurate description of the interface of
archaeological material records of the site with its proximal physical base - the lowlands of
the Jacare-Guacgu River.

3. Presentation of the lithic industry of the Boa Esperanca |1 site in the context of the
semi-detailed relief scenario of the lowlands of the Jacaré-Guagu River

According to the semi-detailed geomorphic patterns (Figures 5 and 6), the BES Il site is
located on low fluvial terraces marked by soils under gleization on the left bank of the Jacaré-
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Guacu River, a tributary of the Tieté River, predominantly between 485 and 500 m in the
midst of the lowlands of the internal level of the cuestiforms Escarpment. The site is located
in a clearly asymmetric segment of the alluvial plain of Jacaré-Guacu, linked to its own
positioning and preservation. On the left bank, the low terraces where the BES 11 site lies
present kilometric floodplains as it approaches the current meandering course of the Jacaré-
Guagcu River, and, on the right bank, the same plains often do not exceed a few tens of metres
(Figure 6). Abandoned meanders with different sizes (suggesting variations in hydrological
perennial river patterns over time) and orientations are distributed on both the low terraces
and floodplains (Cheliz 2013; 2016) (Figures 5 and 6).

Legend
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Figure 5. Details of abandoned meanders of low lands of the Jacaré-Guagu River (ancient Araraquara). Details of
the surface coverage of the low terraces on which the BES Il site is located. Source: adapted from Cheliz (2013;
2016). See Table 2.

Table 2. Essential attributes of abandoned meanders.

Abandoned Direction and sense Average width of Average length of
meanders  of symmetric axis palaeochannels  symmetric axis
Type | N30OW/NW 80m 300 m

Type Il N20W/NW, N30W/NW, 20m 70 m

W-E/W and W-E/E

The low Gley soil terraces in the mentioned left margin were highlighted in a
comparative analysis of the whole alluvial plain, noting the absence or rarity of similar low
terraces on the opposite bank. In the right margin, the Jacaré-Guagu River frequently cuts
through the intermediate terraces or slopes directly, suggesting that similar low terraces on the
right bank were eventually obliterated by dynamics similar to the lateral migration of the
canal’s course (Cheliz 2016).

Comparative observations in the vicinity of the left bank of the Jacaré-Guacu indicate a
relatively irregular scenario involving the low terraces with Gley soils (Figure 6). Low
terraces with similar gleization soil contents are not observed at the same frequency to the
east of the interventions already documented at the BES 11 site. Therefore, it is a semi-detailed
feature, and its preservation can be regarded as significant in surroundings where
geomorphogenetic dynamics have already eroded similar geomorphic units. This justifies
further analysis with greater attention, as such data would provide evidence of associations
between the archaeological and chrono-morphological vestiges that may not have been
preserved in the proximal context (Figures 5 and 6).
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Figure 6. Composition with detailed subdivisions of the surroundings of BES I, and general landscape features
of the area. Source: Cheliz (2016).
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Rocky outcrops are rare in the bottom set of the valley, where the different levels of the
lowland terraces of the Jacaré-Guacu are located. Specifically, during analysis conducted on
the detached low terraces, it was observed that, at certain metrical depths, the recorded
pedological coverings result in levels of gravel (Figure 7). These basal conglomerate units
that are mostly composed of sandstone pebbles could have served as an alternative source of
raw materials for the manufacture of lithic artifacts when their surfaces were exposed.

Profile of cut in aluvial terrace of
the Jacaré-Guacgu River

|

- primary sandy,
secondary clay

- gley soil

- roof present

]
- gravel, with gley sand

fmiatrix . 100 cm ;

- 20 cm - average pebble
granulometry

- maximum particle
size - 80 cm

- intense presence of lithic
artefacts next to boundary
with red lines

113
cm

B OSL sample

0 1 2 34 5cm

Figure 7. Profile of a lateral cut in the Excavation Unit 01 of 2010 (UE01-2010), and location of OSL sample
with a date of 14500+-3000 years BP (FATEC). Source: adapted from Santos (2011); Cheliz (2011; 2016).

The human material remains at site BES Il site are distributed in the centre of the
aforementioned surface structure of the low terraces, and exhibit a high number of knapped
rock materials with a significant diversity of technical functions. Hundreds of flakes and
unipolar cores of retouched-edged instruments, over one-hundred hammers, and hundreds of
knapping debris are shown (see Figure 8). Most of the raw materials of the artifacts are chert
and sandstone with varying degrees of silicification (see Figures 9 and 10). According to the
observations of this material, 27 artifacts exhibited some type of thermal alteration, including
intense shine and thermal domes, and 17 exhibited patina.

The most representative category of the collection is unipolar flakes, with 627 pieces
(543 whole and 84 fragments) - 368 made of chert (58.69%), 194 of silicified sandstone
(30.94%), and 54 of quartz (8.61%), and 10 of sandstone, with 10 (1.59%).

From the identification of the support, it was composed of 35.89% nodules, 32.06%
pebbles, 26.16% unidentified material, and 5.90% blocks. Flakes without cortex are
predominant, which appears to agree with the type of industry under analysis. Such flakes
would have large cores, and the raw material, i.e., large river pebbles, is mainly used in large-
volume supports. The large core allows the removal of significant amounts of flakes without
cortex before exhaustion. This is likely the factor responsible for the predominance of such
flakes.
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Technological Categories

Flake fragments Chips
Rough Lithic 11,46% 1.41%
2,44%

Unipolar Flakes

Knapping debris WG

20,04%

Hammers
7.47%
Passive
Instruments :
0.07% Umpo%é gcoc/ircs
Instruments with
rough edgeo Bipolar Flakes
0.15%  Instruments with Bipolar core 0.07%
retouched edge 0.07%
2,74%
Types of Raw-Material

Silicified Sandstone
26,41%

Chert
58,58%

Sandstone
1,85%

Conglomerate Quartz
0,44% 12,72%

Figure 8. Technological categories and types of raw materials from the collection of site BES Il. Source: adapted
from Santos (2011) and Zanettini Arqueologia (2003).
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Figure 9. Chert artifacts from site BE |I. Fonte: adapted from Santos (2011).
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Figure 10. Silicified sandstone artifacts from site BE Il. Source: adapted from Santos (2011).
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It should also be noted that the cores are up to 150 mm in length, 150 mm in width, and
85 mm in thickness. Additionally, it is noteworthy that, in this site, a single bipolar flake was
still found in the context of a single bipolar core.

Platforms were classified, and smooth platforms were predominant, constituting 46.17%
of the total collection, while the measured angles of the active edges exhibit certain variation.
There is a higher frequency of angles between 50° and 70° angles, however, angles of 20°,
which was the smallest value, and 85°, which was the highest value, were also recorded.

The following general technical sequence for the elaboration of the operative chain in the
production of the instruments was suggested: selection of support, detachment of flakes,
retouching, and later abandonment of the material. There is also a small number of variants to
the chain, including knapping accidents, fragmentation, artifact formatting, recycling, and
relatively recent branding (Santos 2011).

Of the 40 collected instruments, 35 are unifacially retouched, whole, or fragmented, and
mainly produced with large flakes (conventionalised between 100 and 150 mm). We found
two perforators, one in chert, shaped into a spearhead but without major touches and with a
peduncle. The other is similar in shape to a burin, and is composed of silicified sandstone.
There are also two crude-edged instruments, and a passive instrument, i.e., an anvil, with
noticeable marks that indicate heavy use. The most-used raw material in the production of
these instruments was silicified sandstone, followed by chert. The average length, width, and
thickness of the instruments are 135, 75, and 40 mm, respectively. This framework could
suggest that site BES Il was a settlement with diverse activities, as indicated by the variation
in active edges, demonstrating distinct functions. However, the predominance of plain butt
platforms indicates the lack of preparation of the impact platform. That is, it is an industry
where, perhaps owing to the abundance of raw material, it did not become necessary to
exhaustively exploit these pebbles that provided support. The large amount of recorded
archaeological material, both vertically and horizontally, indicates intense use of the chipping
in this area.

The abundance of the rocky clasts of basal gravels may have contributed to a lithic
industry based on obtaining large flakes (between 100 and 150 mm in length) that were used
to retouch most of the instruments. These gravels would have served as an alternative raw
material source to the in-situ rocky outcrops of the transitional levels that surround the
alluvial plains of the Jacaré-Guacu River present in the lowlands.

4. Vertical analysis of the site and data obtained in the context of the surface coverings
of the low terraces of the Jacaré-Guacgu River

A characteristic to be considered regarding the organisation and layout of site BES I, in
addition to its horizontal extension and plant locations among the relief compartments of the
area, is the site’s variations in depth.

The 2 x 2 m excavation unit that was opened during the 2010 (UE1-2010) field period
(Santos 2011) is a starting point for the presentation and analysis of data when associating the
archaeological material with the registered surface cover - see Figure 8. At the basal level,
which is covered by gravels, attributes such as high granulometry (5-20 cm) and a good
degree of rounding are noted, with textured patterns combining to indicate the presence of
rock fragments transported by fluvial process. This level is highly similar to the other deposits
that have already been documented, which are associated with ephemeral torrential channels
typically linked to the resumption of the tropical conditions observed in the transition between
the Pleistocene and Holocene periods. The similarity to the ephemeral torrential channels can
be cited as described by Almeida (1964) and Ab'Saber (1998), among others.

Journal of Lithic Studies (2019) vol. 6, nr. 1, p. XX-xx DOI: https://doi.org/10.2218/j1s.2783
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Such geological record deposit sets resemble those of the current channels in semi-arid
areas (Goudie 2013), such as regions of north-western Argentina. The arrival of punctual
precipitation with greater intensity and a larger water volume in landscapes predominated by
sparse vegetation can generate water flows with high remobilisation capacities. The sparse
characteristics of the vegetation indicate that the coverage is insufficient for dispersing a
significant part of the kinetic energy of the rainwater. This aids in increasing the transport
potential of the water in these ephemeral torrential channels (Ab’Saber 1998), leading to the
formation of deposits with significantly higher granulometry than those in the perennial
fluvial rivers of tropical climates (Cheliz 2011; 2012; 2015).

Currently, the water flow in the Jacaré-Guagu River, near site BES Il, cannot transport
granulometric clasts similar to those that constitute the basal gravel of the excavation unit.
The transport ability observed today is limited to the mobilisation of rocky fragmentes that
range from a few centimetres to the approximate size of a human fist. The average
granulometry of the basal clasts linked to the BES 11 site is approximately 20 cm.

The sandy-clay intervals that cover the basal rocky clasts can be partially interpreted as
deposits of ancient floodplains and others deposits of alluvial plains. These intervals involve
the rise of the local base level and the transition from hydrological conditions to perennial
rivers, but are still distinct from and much wider than the current, as indicated by abandoned
meander-type | in Figures 5 and 6, which is adjacent to the top of the pedosequences (Cheliz
2013; 2016). The surface coverings would have later been exposed to the pedogenetic
processes involving the visible gleying exhibited by the local soils, which is linked to the
establishment of the floodplain connected to the paleochannel of the type-l1 abandoned
meander mentioned above. In a subsequent phase, the terracing of the whole plain and
continuation of gleying by the surface segments larger than one-hundred metres indicate the
abandonment of the old floodplain and deepening of the canal bed. The ferricretes found on
UE1-2010 were consistent with this proposal, indicating at least two major changes in the
depths of the local subsurface water nivel. An intense south-north migration (at least of 600
meters) of the Jacaré-Guacu axis would occur, advancing the hydrological conditions closer
to those currently experienced, as the attributes of the type-Il abandoned meanders in the
floodplains are closer to those currently exhibited by the channel (Figure 5).

Studies were conducted by Cheliz (2016) and Cheliz & Ladeira (2017) to deepen our
knowledge of the three-dimensional characteristics of the local surface coverings initially
described by Santos (2011) and Cheliz (2011). Approximately 25 auger holes were created
with an average depth of five metres along the area where the test wells and excavation units
indicated the presence of archaeological material (Figure 11). The interpretation of the
collected data allowed superficial coverings similar to those previously raised and aspects of
their lateral variation to be identified. As described in more detail by Cheliz (2016) and Cheliz
& Ladeira (2017), sandy-clay soil mixed with intense gleying is predominant in the horizons,
to the extent that all points covered by the auger holes in the low terraces are also considered
to be composed of Gley soils (Figure 11). These sets are highly similar to those described in
Excavation Unit 1-2010. The three-dimensional characteristics of the subsurface indicate the
presence of two types of gravel, one of which is a type Il gravel that can reduce the continuity
of the holes, suggesting its association with the basal gravel previously detected in UE1-2010.
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Figure 11. Context of the sites selected for detailing the surface coverage of BES Il. Source: adapted from Cheliz
(2016).
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Cheliz (2016) and Cheliz & Ladeira (2017) suggested two chronological and paleo-
environmental successions as possible points for integrating the association of new collected
data with those collected in UE1-2010. Both sets incorporate the suggestions proposed in the
original interpretations by Cheliz and Oliveira (2011) and Cheliz (2011; 2012; 2015), which
are coherent with the assignment of the archaeological from site BES Il to the Pleistocene-
Holocene transition. The estimated chrono-morphological successions can be guided by
successive variations in the basal level (rise between the Late Pleistocene and, at least, the
Early Holocene, followed by an incision of about 10 meters of the major channel at a later
time), and data from the site can be considered in the context of climatic changes from semi-
arid conditions to higher humidity and modifications of hydrological patterns between the
Late Pleistocene and the Holocene, such as the gradation of ephemeral channels (linked to the
deposits of basal gravels) to heterogeneous perennial channel regimes (linked to the type |
abandoned meander on low terraces a — figure 5 and 6, and the sandy gley deposits that covers
the basal gravels — figures 7 and 11).

The succession of the aforementioned chrono-morphological scenario is similar to that
understood for the regional fluvial and base level changes dynamics. This similarity is
demonstrated in the studies by Celarino (2011) and Souza (2010) based on pedological,
palynological, and carbon-14 dating - on the terraces of the Mogi-Guacu River, which is tens
of kilometres to the northeast of the site discussed here. The data mentioned are compatible
with those available on the Jacaré-Guacu terraces, where site BES Il is located. This allows
for the possibility of a regional control mechanism for the changes in the referenced base
levels, as previously suggested by Cheliz (2011; 2012; 2015).

The sample sent for OSL dating was obtained from the gravel level near (15 cm) the
stratum that marks the boundary between the basal clast deposit, which is associated with the
ephemeral channels formed under transitional conditions from semi-aridity to those of greater
humidity, and the sandy-clay Gley soil, which is associated with the floodplains of the
perennial channel under high humidity and precipitation. Approximately 70% of the
archaeological material collected in the excavation unit is concentrated in this stratum
(Table 3).

At this point, it is appropriate to register the presence of a second dating period for the
controlled collection obtained from an excavation unit near the top of pedosequence 4 in 2016
by Araujo and Santos, calibrated from 8850 to 8835 years BP. and obtained using C-14 (Beta
Analytic). The referred date was identified in the gleying soil levels shown in Figure 11 and
next to to a type | abandoned meander on low terraces a, at a depth of 120 cm. It is located at
an archaeologically level, and there are thermal treatment marks on the collected
archaeological material (Figure 12) near the sample of coal sent for dating.

The association of the dates, sedimentary-pedological context, and archaeological
material allows us to consider the notion of including site BES Il in the group of human
registries associated with Paleoindian groups, specifically those near the Pleistocene-
Holocene transition. The uncertainties and questions surrounding such a framework of sites
are typically resolved by the confirmation of the solidity of antiquity obtained in diverse
dating procedures. An example of this dynamic is in the Ponta de Flecha Abyss, referring to
the middle Ribeira do Iguape. The connection between the arrowheads and teeth from
Pleistocene animals stated for this region can be questioned by the possibility of transport and
remobilisation, as the primary characteristics may have been modified during deposition.

At the Alice Boer site in Rio Claro (S&o Paulo), there are still uncertainties in the context
of the finding. There are still uncertainties regarding the origin of the carbons used for dating
by Guidon determined from human activity at sites with even more advanced dates, such as
the Pedra Furada site (Piaui).
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Figure 12. Chert piece with removals and thermic fractures found next to the charcoal sample that was dated to
8.850 to 8.835 years BP by calibrated dating (Beta Analytic). Source: image created by Santos (2018), and
charcoal sample sent to the laboratory by Araujo.

Pedological Trench 01

However, in the case of UE1-2010 at the BES Il site, this situation manifests in a
different manner. Several mechanisms contribute to the relatively low probability of vertical
movement after the deposition of most of the present artifacts.

One of the first mechanisms to be quoted is the arrangement of the numerous artifacts in
a concentrated place, i.e., within the first 20 cm of the gravel layer (Cheliz 2011; 2015; Santos
2011). As indicated, the samples collected for optically stimulated luminescence dating in
UE1-2010 were extracted from an archaeologically intense level associated with hundreds of
material traces of human activity (Table 3 and Figure 13).

Table 3. Description of Excavation Unit 01 (2 x2 m) - February 2010 (Source: Santos 2011).

Artifacts per quadrant (1 x 1 m)
Level Depth (cm) NE SO (SW) SE NO (NW)

0 Surface 0 0 0 0
01 0-10 0 0 0 0
02 10-20 0 0 0 0
03 20-30 0 0 0 3
04 30-40 0 0 0 2
05 40-50 1 0 0 202
06 (OSL) 50-60 2 0 5 226
07 60-70 0 0 0 26
08 70-80 0 0 0 9
09 80-90 0 0 0 0
10 90-100 0 0 0 0
11 100-110 0 0 0 0
12 110-120 0 0 0 0
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While analysing the vertical distribution of the artifacts from the BES 1l site (Table 3),
we noticed that the archaeological material typically appears along a length of approximately
60 cm, with intense concentration in levels five and six, which mark the upper limit of the
basal gravel.

The conditions indicated would hardly be compatible with significant vertical movement
processes. Granulometrically, the lithic knapped pieces and rocky fragments in the segment
are heterogeneous, and it would be difficult to suggest bioturbation or an active erosive
process that could precisely select the lithic materials of archaeological significance and
concentrate them in such a narrow vertical band.

The Gley soil inhibits the occurrence of bioturbation, to an extent. The relatively low
fertility of the soil mentioned does not favour the installation of some of the most vigorous
cerrado ecosystems, diminishing the prospect of biological activity with greater intensity
(Cheliz 2011; 2015).

Comparing these data with the settlement patterns of the other lithic sites in the region
suggests the presence of larger sites with more pieces, and smaller sites, with restricted
activities in their environments. Thus, site BES |1 exhibits the characteristics of a base or
nuclear-dwelling site (Santos 2011). Within this line of reasoning, Santos (2011) considers the
presence of smaller contemporary sites in the perimeter of an area established as the territory
of these inhabitants, which can be considered “satellite sites” according to the terminology
established by De Blasis (1988).

Cheliz (2011; 2015) argues that local human groups could have actively benefitted from
the attributes derived from the resumption of climate changes in the Pleistocene-Holocene
transition, particularly of the exposed gravels formed after the exhaustion of the torrential
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channels responsible for their deposition. Such gravels would be particularly attractive to
groups of hunter-gatherers, in the inner cluster of the escarpment in the Parana Basin.

It is important to remember that, owing to the reduced slopes and the diffusion of deep
soils and sedimentary deposits, rocky outcrops are unusual in the valley bottoms in this
internalised escarpment area (Cheliz 2011; 2012). Without the abundance of the raw material
sources provided by the rocky outcrops for tool making, the importance of the sets of rocky
fragments deposited in the trail of torrential channels can be estimated.

Thus, when exposed, the concentration of these gravels is a sufficient reference
indicating the periodic returns of human groups to the BES 11 site. Humans would have used
the abundance of pebble-shaped raw materials that made it easier to obtain flakes for creating
the instruments necessary for their survival.

Sedimentary processes linked to the rise of the local base level would gradually deposit
sandy-clay sediments on the gravel set left by the torrential channels, so they would
eventually cover and conceal them from the new human groups arriving in the area. Thus,
there was a relative change in the amount of available raw material, and the less-abundant
pebbles brought by the new hydrologic system or dispersed sandstone outcrops from the
surrounding cliffs (Transitional Nivels) would be used for tool making instead (Cheliz 2012;
2015).

5. Final considerations

The BES 11l site is a part of the internalised segments of the Southern Brazilian Plateau
and cuestiforms Escarpment, in the geomorphological context of the lowlands and low
terraces of the Jacaré-Guacu River. As emphasised throughout this text, it is an exceptional
interface site-environment in the regional context (Cheliz 2011; 2015; 2016), and is
characterised by its rare rocky outcrops and relatively small slopes when compared to the
surrounding transitional levels relief partition, which has steeper inclinations and more
common rocky outcrops, and contains the majority of sites and regional archaeological sites.

The lithic archaeological pieces of the BES Il site and their distribution in the vertical
profiles of the local surface structure suggest the historical presence of a hunter-gatherer
settlement that would indicate a relatively long period of human occupation (Santos 2011).
One possible reason for is the abundance of resources offered by river dynamics, which may
be linked to the torrential ephemeral rivers of the Pleistocene-Holocene transition. The surface
of the basal gravels of the terraces in the Lowlands would, at the time of the site's
constitution, be exposed.

The possible Pleistocene-Holocene transition proximal age of BES Il was initially
suggested by a single dating involving a sediment sample at the archaeological level, analysed
by the optically stimulated luminescence method, which was dated to 14,500+-3,000 years BP
(Santos 2011). The limitation of this being an isolated dating can be clarified by the physical-
natural context, in which the indicated age is accurate in the context of the local (Cheliz 2012;
2016; Cheliz & Ladeira 2017) and regional (Celarino 2011; Souza 2010) knowledge of the
estimated landscapes and chrono-morphological successions. The geomorphological and
environmental changes between Late Pleistocene and Holocene on the Jacaré-Guacu low
terraces where IS located the BES I site would include
rise (about 8 meters) of the base level between the Late Pleistocene and the Early Holocene,
followed by an incision (about 10 meters) of the major channel, climatic changes from semi-
arid conditions to higher humidity, and gradation of ephemeral channels to heterogeneous
perennial channel patterns — some of them distinct from the today one perennial Jacaré-Guacu
river (Cheliz; 2011; 2015; 2016).

Journal of Lithic Studies (2019) vol. 6, nr. 1, p. XX-xx DOI: https://doi.org/10.2218/j1s.2783



20 F. Grossi dos Santos & P. Michelutti Cheliz

The archaeological records of the BES Il site suggest that it is included in the physical
scenario of the landscape sets traditionally associated with the return of more humid
conditions that mark the Pleistocene-Holocene transition in large areas of south-eastern Brazil
(Ab'Saber 1998). The basal torrential ephemeral river clasts associated with these sets may
have been used as raw material sources for the lithic industry of BES 11, and would have been
attractive for the periodic return of precursor groups. These sets would have compensated the
relative rarity of rocky outcrops in the extensions of the bottom of the valley in which the site
is located. It would also enhance the attributes derived from the reduced slopes that benefit
human occupation, contrasting with the steeper inclinations of the surrounding relief frames,
I.e., the Transitional Nivels.

When considering the insertion of the BES 11 site in the regional context of interfaces
between sites and physical environments (Cheliz 2016), a framework of occupations differing
from some models for hunters and gatherers is outlined (Santos 2011). Unlike cases registered
in other areas such Alto Taquari (Araujo 1995), which is also located in the countryside of
Sdo Paulo, the BES Il site did not merge with several small and low-density sites with fewer
than twenty pieces each, which constitute 70% of the sites registered in Alto Taquari with
little distance between them, suggesting a small population and high mobility. In contrast, the
BES Il site was added to other known regional sites, such as those on slopes like Gavido
Peixoto Il (Cheliz 2015; 2016), or those in lowlands sites like Rincéo | (Cheliz 2015; 2016;
Galhardo 2010), which are a few tens of kilometres apart and contain hundreds or thousands
of already registered pieces. Therefore, it is suggested that the interface discussions of the
BES Il site can be deepened by considering the modalities of regional occupations, suggesting
the possibility of the occurrence of base sites with less mobility (Santos 2011).

From an archaeological viewpoint, although the dating of BES Il as being close to the
Pleistocene-Holocene transition should still be viewed with caution, it can now be discussed
with a more solid basis (Cheliz 2015; Cheliz & Oliveira 2011; Santos 2011). The dating is not
only supported by the two dates obtained by different methods, i.e., C-14 and OSL, at
different archaeological levels, with one indicating that the deepest part of the site associated
with the basal gravel originated in the Pleistocene or Pleistocene-Holocene transition, and the
other indicating an age from the Early Holocene to the more superficial segment, associated
with the sandy-clay cover. New studies close to the area in question also support the dating of
regional human presence, as they present new data for the Bastos and Caetetuba sites with
similar antiquity to that recorded in BES Il (Araujo & Correa 2016; Correia 2017; Trondoso
et al. 2016).

The research already underway by the University of Sdo Paulo (USP), Araraquara
Archaeologic Museum (MAPA), and the State University of Campinas (UNICAMP - Cheliz
and Ladeira) should provide results over the coming years that can deepen these discussions,
with diverse and interdisciplinary methods to provide a better understanding of the formation
dynamics of the BES Il site and its possible insertion in the regional context of the
Paleoindian period and Pleistocene-Holocene transition.
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