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ABSTRACT
The study of soil micromorphology is a useful tool for detecting archaeological

materials that archaeologists are unaware of in their excavations. The objective
of this research is to present the results of Itapeva’s rock shelter, located in the
southwest of the State of Sao Paulo, Brazil. The results are derived from the
production of thin sections that describe materials from two different areas of the
site, called excavation units D18 and G6, referring to the north and south area
and pointed to the existence of an anthropogenic soil with differentiation in its
compositions. The conclusion is that the formed sediment is a mixture of sand,
ash, wood and clay with long deposition periods derived from human occupation
and natural deposition.
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PROCESSOS DE FORMAGAQ E PROCESSOS ANTROPICOS NO ABRIGO DE
ITAPEVA/SP - CONTRIBUIGOES DA MICROMORFOLOGIA DE SOLOS

RESUMO
O estudo da micromorfologia do solo é uma ferramenta tutil para detectar

materiais arqueoldgicos que os arquedlogos nao conseguem avistar nas
escavacdes. O objetivo deste artigo é revelar vestigios de ocupacao humana a
partir de uma analise micromorfoldgica. Os resultados sdo derivados da producao
de secoes delgadas que descrevem materiais de duas areas diferentes do sitio,
denominadas unidades de escavacdo D18 e G6, referentes as areas norte e sul, e
apontam para a existéncia de um solo antropogénico com formacao de fogueiras.
Conclui-se que o sedimento formado é uma mistura de areia, cinza, madeira e
argila, que foi depositado em longos periodos e é derivado da ocupagao humana
e da deposicdo natural.

Palavras-chave: micromorfologia de solos; processos formativos; processos
antropicos.

PROCESOS DE FORMACION Y PROCESOS ANTROPICOS EN EL ABRIGO DE
ITAPEVA, SP - CONTRIBUCIONES DE LA MICROMORFOLOGIA DEL SUELO

RESUMEN
El estudio de la micromorfologia del suelo es una herramienta util para detectar

materiales arqueoldgicos que los arquedlogos desconocen en sus excavaciones. El
objetivo de esta investigacion es presentar los resultados del abrigo de Itapeva,
ubicado en el suroeste del Estado de Sao Paulo, Brasil. Los resultados se derivan
de la produccién de laminas delgadas que describen materiales de dos areas
diferentes del sitio, denominadas unidades de excavaciéon D18 y G6, haciendo
referencia al norte y sur, y apuntan a la existencia de un suelo antrépico con
diferentes composiciones. Se concluye que el sedimento formado es una mezcla
de arena, ceniza, madera y arcilla con largos periodos de deposicién derivados de
la ocupacion humana y la deposicidon natural.

Palabras clave: micromorfologia del suelo; procesos formativos; procesos
antropicos.
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INTRODUCTION

The area in question covers the Umbu tradition refers to human groups that started
occupying the south of Brazil 12,000 BP and seem to have maintained, for a long period,
the same material characteristics (NOELLI, 1999/2000), such as the existence of
projectile tips and wide constancy in the operational chain of production of this type of
artifact repertoire, main item to distinguish them from other populations.

There are also dietary studies that show that, in the shelters of RS, there are small
gastropods and also birds; mammals, such as armadillos and deer (JACOBUS; ROSA,
2013). In terms of habitat, this population would be assigned the occupation of shelters
under a rock, with the presence of human burials. It also includes the Humaita Tradition
which in practical terms, there seems little to be distinguished from the Umbu Tradition
regarding the making of an operational chain of artifacts, leading some researchers to
question whether they are distinct Traditions (NOELLI, 1999/2000; HOELTZ, 2005).
This distinction was defended by claiming that environments are occupied differently
between one Tradition and another, the Umbu Tradition occupying the Hill, while the
Humaita Tradition would occupy the forest region (CHMYZ, 1967, 1968, 1977). It is also
necessary to point out that some researchers consider it an error to associate ceramist
periods based on an evolution of the Humaitd Tradition (NOELLI, 1999/2000;
HOELTZ, 2005). This interpretation was assumed after analyzes carried out by
researchers, who observed that in many sites with the presence of “boomerang” artifacts,
distinctive of the Humaita Tradition, technological processes similar to those produced
by Umbu groups were presented. Finally, there is Itararé Tradition (Je Groups). It was
defined as Itararé Tradition in the northeast of Parana and southeast of Sdo Paulo due to
the form of spatial distribution that would occupy higher and colder regions.

The likely fact would be the presence of pottery, managed areas and seasonality of
human occupation, allowing for subsistence based on the transition from hunting and
gathering to agriculture (CHMYZ, 1968). Although ethnographers, historians and
archaeologists (NOELLI, 1999/2000) suggest that these groups connects with colonial
groups, it has not yet been a total disenchantment at which points pre-colonial and
colonial groups would meet. The criticism towards this type of approach prevails on the
classification of technological and decorative attributes of ceramic utensils and their
current ethnographic relations, which would be precarious or distant in time.

It is necessary to define what is meant by Tradition, and contextualize its
appearance to understand how the traces that take place in the Itapeva rock shelter were
understood. The first generation of professionally trained archaeologists in Brazil
retained French school precepts and, as a goal, to document stratigraphic sequences
carefully, but on a small scale (BARRETO, 1998). Nevertheless, the North American
influence was noticed during the 1960s and culminated in what was called Phase e
Tradition, the regional distribution of human groups classified in cultural units was
forged through fragile sampling and serialization based on few attributes (BARRETO,
1998). Furthermore, there was the need to present a brief synthesis of what could be
representative of each Tradition, contextualizing current studies through fewer
schematic approaches. In contrast to what has been put forward for the occupation of J¢,
Tupi and Umbu groups regarding the spatial distribution of archaeological sites, these
have undergone reassessments on a regional scale.

From the studies by Araudjo, (2001) Tupi groups were expected to be in a
topographical situation almost at the top of a hill (MORAIS, 1978). Nevertheless, in
[tapeva, the Tupi sites are located in higher portions considered not normal for the
implantation pattern in the middle Paranapanema valley. Of the Tupi sites registered in
the area, 58% were contained in higher altimetric levels (ARAUJO, 2001), revealing
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adaptations in the topography conditions of groups considered as Itararé. Although data
on material culture for the area were produced according to the precepts of Tradition
(ARAUJO, 2001; PERROTA, 2015), they present fewer schematic associations taking
place. According to the prospected sites (ARAUJO, 2001) and analyzed site (PERROTTA,
2015) we have clues that the morphology, proximity and physical characteristics of
ceramic objects from Tupi Tradition and Itararé are intertwined.

The descriptions point out that smooth and thin ceramic fragments of Itararé
Tadition have “carena”, or fragments of both Traditions are present in a single location.
Another feature is the thick thickness of Itararé ceramics with white engobe (ARAU]JO,
2001). For analyzed ceramic sites (Bianco) the technological description points to many
unidentified fragments, thin thickness, antiplastic represented by quartz, hematite, coal
and ground shards, the morphology of the extroverted edges and bases in flat form
(PERROTTHA, 2015). Because of these descriptions, a different situation is presented in
this region, considering the stage of the protagonism of human groups in the process of
diverse associations, according to a series of archaeological evidence: topography,
material culture and form of occupation of archaeological sites.

No longer obtaining data on the material culture of the place, the strategy was to
check the geographic coordinates and the distances established between sites according
to information from the preventive archaeology registers, and to verify whether these
were classified as belonging to an archaeological or other Tradition, according to the
topography. The result indicates an important compartmentalization noted in the areas
where these groups circulated.

The Itararé sites are located in the central zone, in immediate contact with Tupi
groups in the north and Umbu groups in the south, but without direct contact with each
other. In the south-central and southeastern portion there is the contact between Itararé
and Umbu sites, which extends throughout the “Serra da Paranapiacaba” and a small area
of the central portion, at the limit of the Taquari Guacu River. An important observation
is that Jé groups are nuclear occupying all areas and separating farming groups from
hunter-gatherers, while the latter seem to meddle between Jé groups and acquire their
spatialization habits. Therefore, it is difficult to agree on a distancing between different
social groups in the area in question, being temporally more thoughtful to think of
contacts that disseminate new habits in regions of internal micro borders, continually
moving according to regional interests, dictated by measures that still need more studies.
However, it is in accordance with what is found for the description of Jé groups in
Robrahn (1989), where 60% of the Itararé sites prospected by her and colleagues are in
areas of the medium or high slope, or mountain ridges. (ALMEIDA et al., 2017).

[t should also be remembered that, in general, the sites linked to the Umbu Tradition
start to be located in the high and open portions of the plateau, close to the formations of
gallery forest, “araucarias” and fields, distributed along its southern border to the
southwest and southeast (ROBRAHN, 1989). From this brief collection of data, soil
micromorphology studies can be very useful to go beyond the analysis of the lithic and
ceramic material culture, which itself is considered an artifactual analysis due to the
anthropogenic origin of the soil, revealing deposition aspects intentional and
management, contextualizing interpretations about the world view on the manipulated
soil. This approach also allows archaeologists to unravel aspects of unintentional
deposition and that the sum of these efforts may, in the future, be a measure of non-
archaeological features, caused by physical transport from diverse sources such as
displacement by rain, wind, transposition watercourses or even by decomposition of the
rock's physical structure.
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Figure 1 — Itapeva rock shelter according to location. By Carlos Rizzi (2020).
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RESEARCH AREA

The high course of the Taquari River, a tributary of the Paranapanema River that
originates in the foothills of Serra da Paranapiacaba, has been an object of archaeological
interest since the late nineteenth century (ARARIPE, 1887). The Itapeva rock shelter is
located in Itangua canyon.

A canyon is characterized as steep-walled valleys. According to (GUERRA, 2004),
this is a name related to deep and embedded valleys, which acquire typical characteristics
when cutting sedimentary structures, forming a series of steps or plateaus along the
corridor excavated by erosion. For decades, the typical relief of the Furnas Formation
has suggested genesis based on dissolution phenomena, with the first existence of
Devonian rocks in southern Brazil verified by Derbi (1878 apud MAACK, 1947).
However, precisely from the 1940s, more systematic work began to be carried out in the
region of Itapeva, through mapping at the service of the Geological Institute of the State
of Sdo Paulo and, during the 1960s, the diagenesis of these rocks is diagnosed
(BERGAMASCHYI, 1999). The Furnas Sandstone emerges in the canyon of the Taquari
Guagu river and this region, the escarpment of the Furnas Sandstone begins, of an
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extremely indented nature due to fluvial erosion, continuous and without interruption,
which extends to the state of Parana (PETRI; FULFARO, 1967).

The Itapeva rock shelter is located in the valley of the Taquari-Guacu river, where
it finds an escarpment to 20 m for height and around 20° of the slope. Aytai (1970)
interpreted the formation of the rock shelter as related to the detachment of part of the
rock that spread at the top of the escarpment, resulting in the fall of a boulder based on 4
or 5 meters away from the wall. According to this author, the block and the wall that fell
form a room of 4 to 7 meters of opening at both ends, almost totally free of vegetation
and sheltered from the rain.

ITAPEVA ROCK SHELTER

The rock shelter excavation stages are available, to 1m? excavation units for
stratigraphy and associated structures and artifact information on the site. The
interventions aimed to obtain the refinement of the chronological and stratigraphic
framework of this site justifying the investment in subsurface methods. In total, five field
stages were carried out four concentrated in the shelter, for archaeological purposes; and
one outside the rock shelter, to collect control samples that served the purpose of
collating with the soil micromorphology produced inside it.

This site does not have a homogeneous base and the depth of the package on line 6y
was tested, in a Dutch type auger until it reached a package with a greater thickness and
was consistent with the location where it was different rock art stylistic motifs. Bearing
in mind other structures of proven anthropic origin such as walls, walls and huts were
not found, dealing with sediments and how it evolved along the excavation and in contact
with material culture. Besides them, it was the sandstone blocks and the material
apparatus of signs of burning that related everything was found inside the archaeological
site. Then, a systematization of that was found in the excavation is carried out, according
to artificial levels to 10 cm in units D18 and G6, according to the description of the
sediment and indicative of anthropic action such as spots and non-spontaneous burning
marks. Sediments will be highlighted in this work, due to the contribution of soil
micromorphology and questions that directly link their anthropicity, the radiocarbon
dating (table 1) and the structures found.

Table 1 - Age obtained by radiocarbon for the Itapeva rock shelter.
Source: Beta Analytic inc. (2016). By Tatiane de Souza (2020).

Sample CRA D?:P;al Date cal (AD) | CI 95% +- SE (BP) | CI 95% +- SE (AD)
Beta 432530 640 +-30 560 1.390 575; 540 1.375; 1.410
Beta 432531 860+-30 730 1.220 770; 675 1.180; 1.275
Beta 432532 860+-30 730 1.220 770; 675 1.180; 1.275
Beta 432533 1.470+-30 1.310 640 1.365; 1.295 585; 655
Beta 432534 4.770+-30 5.510 3.620 5.585; 5.505 3.635; 3.555

5.560 3.610 5.585; 5.505 3.635; 3.555
5.470 3.520 5.490; 5.445 3.540; 3.495

+CRA= Conventional Radiocarbon Age BP= Before 1950; AD= Anno Domini; CI= Confidence Interval; SE=
Standard Error.

The absolute dates of the Itapeva rock shelter, collected in the excavation unit D18,
indicate that up to 70 cm there is a relatively continuous occupation period, inserted in a
homogeneous temporal spectrum. There follows a more distant period, allocated
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between 120 cm and 130 cm, whose difference to 5 cm in the collection between one coal
and another presents a substantial discrepancy in dating at the base level of the shelter.
Soil micromorphology was able to contribute to the resolution of this time interval of
distant dates. The oldest level is vestigial and close to bedrock, where there is almost no
archaeological material. Just above, there are a lot of pottery fragments, flaked stone,
human bones, fauna, seeds and charcoal. Human skeletal remains are found from a
surface up to approximately 70 cm deep, associated with the latest radiocarbon
information.

Figure 2 - Itapeva rock shelter. By Tatiane de Souza (2016).

The processed data from the unit G6 show that from artificial level 1 to artificial
level 3 there are moderate overlaps so that the fraction of fine gravel to very fine sand is
predominant. At level 4/5, the overlapping sediments are inserted in the coarse sand
fraction and cover the very fine gravel fractions to very fine sand. Level 6 has a different
pattern so that there are discrepancies between layers that contain fine gravel to very fine
sand and layers that contain very fine gravel to fine sand. At level 7, has the same pattern
according to the distribution of level 6. Level 8 has only very fine gravel to fine sand,
while at level 9 the fractions are very fine gravel to very fine sand. At level 10, again the
fractions are from very fine gravel to fine sand. At level 11 the fractions range from very
fine gravel to fine sand, while at level 12 there are discrepancies between the layers, with
fractions ranging from very fine gravel to fine sand and fine gravel to fine sand. The
processed data from unit D18 show variations in the deposition pattern concerning to
unit G6. Up to level 6, the fractions are very fine gravel to fine sand. From level 7, the
fractions are very fine gravel to fine sand and fine gravel to very fine sand. At level 8 the
same pattern is maintained, while at level 9 it repeats the formation of different fraction
intervals. At level 10 and 11 there are fractions of fine gravel to fine sand while at levels
12 and 13 there are fractions of fine gravel to fine sand and fine gravel to very fine sand.
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It was possible to isolate this sedimentary deposition in some cases and demonstrate its
evolution; however, it is also worth noting that they have their own characteristics that
can be described as different deposition movements.

Selected granulometry is observed divided into granulometric fractions inserted in
the coarse / medium to very fine sand fraction. In this way, it is possible to conclude, that
the crude granulometric analyzes, together with the radiocarbon dating that the
stratigraphy presents at least three intervals observed in macroscale; interval moments
allocated in the coarse sand fraction and some points in the fine sand fraction, showing
differences between the units in terms of deposition and the amount and type of particle
involved each one. In the G6 unit there are several actions together, it is not possible to
separate deposition levels absolutely. In unit D18, the intervals are clearer and delimited
by specific fractions that can denote natural or anthropic selectivity.

The two excavation units behave differently from the base at level 7. Unit D18
appears to be related to a constant combustion area, while unit G6 is an area that has
undergone a complex deposition process. Different behaviors do not necessarily mean
the existence of different groups. However, the groups that inhabited the Itapeva rock
shelter seem to have transferred the macro behavior that accompanies mound builders
into the site. It is possible that hunter-gatherer groups occupied the area and
amalgamated the habits of mound builders, or that otherwise, mound builders
overlapped their habits with hunter-gatherer habits. The synthesis of the analysis
indicates that hunter-gatherer groups were the first visitors, detected by the small
amount of material culture and sediment change at the base. It is agreed that the site
presents three moments of occupation, a quick one at the base, an intermediate period in
which there are a series of interwoven cultural traits, whether through material culture
and archaeological layers and a third moment from level 7. In unit D18 there is a change
in the behavior pattern for excavation inside it, configuring itself as an exploited cavity,
while in unit G6 there is an overlap of a set of layers that can be configured as a mound.

Table 2 - Compilation of sedimentary description, structures and human actions.
By Tatiane de Souza (2020).

(cm) D18 Facies Munsell Description
10a70 1 10 YR 3/3 Dark spot in the center
70 le5 7,5YR5/2 little sticky sediment
90 1,5e¢6 7,5YR 3/4 little sticky sediment
100 le6 10 YR 3/4 Coal concentration
120 2e6 10 YR 3/4 Burnt blocks
140 2 7,5YR5/8 Sandy sediment
(cm) G6 Facies Munsell Descriptions
10a20 1 10 YR 3/3 Presence of litter
30 1,2e3 10 YR 4/4 Coal concentration
40 2,3,4,5,6,7 7,5YR 3/2 Sandy clayey sediment
50 26e7 7,5YR 3/2 Burnt earth concretions
60a70 2,6,8¢9 7,5YR5/1 Burnt blocks
80 8,10,11 7,5YR 3/2 Facies overlays
90 a 100 2el3 2,5YR2/2 Slightly sticky sediment
110 13e 14 2,5YR2/2 Block in the center
120 13,14 e 15 7,5YR 4/2 Block in the center
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MATERIALS AND METHODS

According to Marie Agnes Courty, soil micromorphology is not a new technique in
the field of Earth Sciences, which includes disciplines such as Geology, Geomorphology
and Pedology, however for years, within the archaeological discipline, it has been
confined to the study of ceramics (COURTY et al., 1991, p. 5). Brewer (1964) was one of
the precursors, by the study of Australian soils, although others point out that thin
sections have been produced since the beginning of the 20th century (KUBIENA, 1938).
In summary, soil micromorphology is just more than the study of physical and natural
phenomena of soil formation, now also recognized as the traces associated with
archaeological sites with lithic, ceramics and cooking signs (COURTY et al., 1991, p. 4).
These traces are not immersed into the void, with sediments or soils around the material
culture. This means reframing a very important concept for Archeology, or living floor.
Therefore, five samples of the northern profile of the unit D18 excavation and six samples
of the unit G6 were collected. It was processed in the Sedimentology Laboratory of the
Institute of Institute of Geosciences of the University of Sdo Paulo using oven drying for
48 hours at 40 ° C and the impregnation performed by Araldite Ciba Geybi Quimica SA,
which presents a low toxicity and a lower concentration degree than the polyester resin.
Subsequently it was impregnated the samples with the drip technique (FILIZONA;
GOMES, 2004). After resin coated the samples were cut in the Institute of Geosciences
of the University of Sdo Paulo laminating section and examined in the polarized light
microscopy field between the University of Sdo Paulo and the University of Cambridge,
United Kingdom. Several protocols using a scientific description of thin sections can be
applied to archaeological soils. From Brewer (1964) with a review by (STOOPS, 2003) or
most adapted to protocols of Brazilian soil analysis, mainly Castro (2008), there is the
objective of describing the texture of the components and they become fundamental
elements to distinguish geogenic processes of anthropogenic processes. It was observed
from the divisions sectors, denominated A,B,C e D. All of the thin sections were examined
at the microscopic of transmissive-reflexed light LEICA DM 750 P, at the University of
Sao Paulo and LABORLUX Pol LEITZ in the Charles McBurney Laboratory for
Geoarchaeology, at the University of Cambridge, United Kingdom.

The attributes of soil micromorphology analysis evaluated were:

» Grain size: division of grains into coarse, medium and fine sand (COURTY et al.,
1991, p. 64);

» Selection: the level of uniformity (or variability) of different sizes compositions
with relative percentage values (CASTRO, 2008);

» Variability: estimation of the abundance of a particular component or any group of
components divided into nominal classifications (COURTY et al., 1991, p. 70);

» Shape and rounding: stipulated parameters for rounding the grains regarding the
sharpness of corners and classification in: angular, subangular, sub-rounded,
rounded, well rounded (CASTRO, 2008);

» Referenced guidance: considers the alignment of individuals according to the
degree of guidance presented. The attributes are nominal: parallel, perpendicular,
oblique, curved and unrelated (CASTRO, 2008, p. 57);

= Relative guidance: alignment of individuals in relation to other individuals. The
attributes are nominal: parallel, perpendicular, oblique, curved and unrelated
(CASTRO, 2008, p. 57);

»Pores or voids: the morphological classification, which Have nominal
classifications: simple, cavities, vesicular, channels, alveoli (CASTRO, 2008).
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= Relative distribution: position of similar individuals in relation to different
individuals and classified into:
a) Gerufic: finer materials that form bridges or arms between the coarse particles;
b) Chitonics: thinner materials, partially or entirely coated with coarse particles;
c) Enaulic: aggregates of finer materials, partially filled in the intergranular spaces
between the coarse particles;
d) Porphyrical: the thicker particles will occur in matrix of finer material
(COURTY, 1991; CASTRO, 2008).

SOIL MICROMORPHOLOGY COLLECTIONS

It is interesting to highlight the difference between horizon and layer, and whether
it is the first or the second case. The excavation, carried out in different sectors according
to the sampling method per one square meter, allowed to glimpse only layers and
continuous/ discontinuous layers. This restriction did not allow observing the continuity
of the layers on a large scale in the profiles. For the thin pedological sections, the objective
was to delimit superficial diagnostic horizons, according to the 2015 technical manual of
the Brazilian Agricultural Research Corporation (EMBRAPA, 2015), and to compare
them with the thin archaeological sections.

Figure 3 - Sketches of collection of micromorphology of archaeological soils.
[] Soil Micromorphology collection in units D18 and G6. By Tatiane de Souza (2019).
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D18 UNIT

1-10YR5/1 (dry), 10 YR 3/1 (wet).

Collect point: 5- 15 cm.

2- 10 YR 5/2, (dry), 10 YR 3/2 (wet).

Collect point: 27-33 cm.

3 - 10 YR 5/5 (dry), 10 YR 3/2 (wet).

Collect point: 59-69 .

4 -7,5YR (dry), not collected.

5-10 YR 4/2 (dry), 10 YR 3/1 (wet).

Collect point: 91-101 cm.

6 - 7,5 YR 5/5 (dry), 7,5 YR 5/6 (wet).

Collect point: 108-118 cm.

PEDOLOGICAL UNITS

UOLUME 34 N.T JANEIRO-ABRIL 2821 271-287

G6 UNIT

1-10YR 6/2 (dry), 10 YR 3/2 (wet).
Collect point: 6-16 cm.

2-10YR 5/2 (dry), 10 YR 3/2 (wet).
Collect point: 28-38 cm.

3 - 10 YR 4/2 (dry), 10 YR 3/1 (wet).
Collect point: 52-62 cm.

4-10YR 4/2 (dry), 10 YR 3/1 (wet).
Collect point: 70-80 cm.

5-10YR 3/2 (dry), 10 YR 2/1 (wet).
Collect point: 77-87 cm.

6 — 10 YR 3/2 (dry), 10 YR 2/2 (wet).
Collect point: 100-119 cm.

Figure 4 — Micromorphology sketches of pedological soils.

L] control surveys 1 and 2 (Furnas Formation) and survey 3 (Itararé Formation).

By Tatiane de Souza (2019).

1AB
17-27cm

Base do arenito Furnas

Escala 1:5

Escala 1:5

Survey 1 Survey 2 Survey 3
(Furnas Formation) (Furnas Formation) (ltarare Formation)

Horizon A: 10 YR 4/2 (dry). Horizon A/B: 10 YR 3/2 (dry). Horizon Bt: 2,5 YR 4/4 (dry).
Collect point: 2-12 cm. Collect point: 8-18 cm. Collect point: 10-26 cm.

Horizon A/B: 10 YR 4/3 (dry). Horizon C: 10 YR 7/6 (dry). Horizon Bw: 10 YR 4/8 (dry).
Collect point: 17-27 cm. Collect point: 30-40 cm. Collect point: 38-54 cm.

Horizon B 10 YR 4/4 (dry).
Collect point: 52-62 cm.
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RESULTS OBTAINED

The analysis data extracted from thin sections soil micromorphology indicates that
in the unit D18 excavation, at the base of the profile, there is a horizon with high porosity
and low amount of charcoal films and iron oxide added to the grains of quartz. Charcoals
and iron oxide are very minute and seems to participate just a little in this context being
scarce; is observed above at 91-101 cm the grains are angular and sub-rounded prevailing
the semi-clustered relative distribution, which may represent the beginning of processes
of illuviation, transport or erosion or even processes of thermal heating caused by fires.
In Unit D18, the presence of coals, ashes and breakdown oxides is patented, a mixture
with ash formation in the central part and few preserved coals.

A halo of oxides forms around it, which can represent a combustion situation.
Without a collection point (59 cm - 69 cm), the presence of ash is intense and the quartz
grains are well rounded, covered with fine material. Between 27 and 33 cm, the surface
of the grains is broken, and the number of rocks increases, such as flint, silicified
sandstone and organic (bone). In the superficial layer, between 5 and 15 cm, the film of
clay and charcoal that surrounds the quartz grains are dissolving. In the G6 unit, at the
deepest level (100 cm - 119 cm), there is the capping of wrapping grains with coal and Fe
oxide, point concentrations of cut coal and fine fractions in an area of marked porosity.
The ashes are in this context. At the collection point (77 cm - 87 c¢m) there seems to be
more coal and less oxides in relation to the D18 unit. There are coals with radial fractures
(trampling?).

The collection point (70 cm - 80 cm) is composed of very fine particles, originating
from the ash from combustion structures. Another type of information that refers to the
burning product is the existence of phytoliths. According to sedimentary analyzes aimed
at obtaining bioclasts, phytoliths were mostly classifiable (74% to 86%) and non-
classifiable (14% to 26%). Morphotypes show a predominance of Poaceae (grass) and
Poaceae vegetation. , of the subfamily Pooidae (adapted to lower temperatures and / or
altitude). The phytoliths characteristic of Arecaceae (palm trees) were also observed in
relevant quantities. The collection point (52 cm - 62 cm) are intermediate points of the
excavation whose grains are capped without establishing points or connections of fine
material between them and materials with selected and rounded grains, which may be a
filling layer. At the point of collection (28 cm - 38 cm), the presence of coal, which is ashes
in disintegrating is noteworthy, and the grains are enveloped by oxides that are added to
their surface.

One characteristic is the formation of clusters of coarse material, displaced from
their original position. Finally, at the surface collection point (6 cm - 16 cm) there is coal
in disintegration in a state of ash, and heating characteristics that have already appeared
in similar situations, suggesting the possibility on one level of combustion structure
heating. The caption and the thin sections of figure 5 are shown below.

Figure 5 — 1 - Unit D18 - Presence of iron oxide or clay micromass B) angular quartz grains;
C) Quartz grains rounded and wrapped with oxide; D) Fragmented quartz grains; E) Quartz
grains with a very coarse fraction into smaller grains. 2 — Unit D18 - Phytolite (probable
elongate morphotype); B) Coal; C) Fine matrix agglomerate; D) Channels with fine fraction;
E) Whitish ashes; F) Phytolith (probably, elongate morphotype). 3 - Unit D18 — A) Warm and
healthy bone coated with ash; B) Rounded quartz close to the bone; C) Undetermined
cylindrical structure, likely phytolite; D) Microfilled quartz; E) Whole coals added to the bone.
4 - Unit G6 - Fragmented coal in geometric shape. 5 - Unit G6 - Fragmented coal, forming a
system of channels with radial fractures. A likely trampling effect or combustion effect is
perceived, as the ashes present themselves. 6 — Unit G6 — A) Coal in the process of
transformation of ash; B) Quartz grains fraction well-rounded coarse sand; C) Diffused and
blurred area surrounding the coal; D) Small cluster of rounded quartz grains, with oxide wrap.
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7 - Formation Furnas: Survey 1. 1, smaller quartz grains coming off larger grains; B) Quartz
grains from where the smaller quartz particles are released, high level of porosity.
8 - Itararé Formation: angular quartz grains; from the morphoscopic point of view, the grains
are corroded or angular minerals.
By Tatiane de Souza (2017).
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DISCUSSION

Soil micromorphology revealed that there is deposition of combustion structures.
In fact, the unit D18 seems to have been chosen due to its natural characteristics that
served as sediment traps that were gradually deposited inside, while the unit G6 presents
different processes of combustion structures succession, taking advantage of natural
aspects such as blocks suffering an accumulation of overlapping sedimentary layers.
Respectively, there are combustion structures between 90cm and 30cm in both units.
Included are waste and filling layers, prone to trampling, the presence of holes and
specific traces of the site, resulting in combustion structures, coals and ashes.

In the unit D18, the soil has a dark spot in the center with a large amount of coal up
to level 4. At level 5, the dark spot begins to lighten amid centimetric coals, with the
presence of burnt sandstone blocks. Atlevel 9, in addition to being characterized by loose,
little sticky sediment, coarse, medium and fine sand fraction and centimeter fragments
and silt, rounded and poorly selected grains, the color started to become gray after 5 cm
excavation and it was removed a block of sandstone with burning marks.

In the unit G6, on level 3, a large amount of coal appears. At this level, very loose
sediment and a large amount of dispersed coal are noted, without specific gray spots
being noticed. At level 7 there is the appearance of a large sandstone block with a
considerable amount of coal. This is a moment in which sequential overlaps prevail, and
it may be a system of covering a structure that is below.

At level 10, a diffuse limit prevails between this level and those below it. At this
moment, the excavation is obstructed due to the rectangular block and plane allocated in
the central zone with patterns of rock selection such as size, thickness and positioning,
which may be intentional object deposition. The exogenous and endogenous
compositional characterization of the archaeological soil, mineral compositions and
carbonate particles generated by the effects of ash deposition are added to the
observation at different scales of analysis. From the ash deposited inside the soil and the
sedimentary overlap and mixture in the unit G6 and the more compartmentalized
granulometric intervals in the unit D18.

In the control surveys, they show a very different pattern of samples that contain
very fine fractions and show that at the site is due to leaching or induced transport of
alluvial sediments from the Taquari Guacu river until the site. In this sense, these
characteristics are interconnected with the geological characteristics of the area.
Processes involving the Furnas Formation are considered formative in a very plastic
environment.

The geomorphology of the area and the transport issues of clastic sediments occur
in different ways. However, many of them come from rivers that run parallel to the
research area, shed light on factors such as the formation of sediment banks, differential
deposit process of sand and specific points of geomorphological cutouts. It can be argued
that there is an open deposition system that encompasses anthropic sediments produced
by burning and the possibility of transporting sediments just like transporting natural
sediments either by wind, water, or the shelter's implosion or the anthropic
characteristics such as burning.
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