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RESUMO

Na Amazénia sdo inumeras as ocorréncias de solos modificados pela ocupacdo de antigos
povos ceramistas. Estes solos, conhecidos como Terra Preta de indio ou Terra Preta
Arqueolodgica (TPA), geralmente ocupam pequenas areas, mas também sdo encontrados em
areas continuas por dezenas de hectares. Algumas dessas TPA sdo circundadas por solos
conhecidos por Terra Mulata Antropica (TMA). As TPA apresentam cor escura, teores
elevados de Ca, Mg, P, Mn, Zn, Cu e C organico, fragmentos ceramicos (FC) e carvdo. Ja a
TMA, embora de cor escura, é desprovida de FC e os seus contetudos de Ca, Mg, P, Mn, Zn,
Cu e C orgénicos sdao menores em relacdo a TPA, porém mais elevados quando comparados
aos solos adjacentes (AD). Na regido do Baixo Amazonas extensas areas de TPA sdo
acompanhadas por faixas igualmente extensas de TMA, que foram delineadas durante as
pesquisas de salvamento arqueolégico para implantagdo da industria de extracdo e
beneficiamento de bauxita da ALCOA, no municipio de Juruti, Para. Estes locais, conhecidos
como sitios arqueoldgicos, ricos em fragmentos ceramicos (FC) e matéria organica, foram
investigados com o objetivo de conhecer as possiveis inter-relagdes entre os solos TPA e
TMA, a real interferéncia da ocupacdo pré-histérica nos solos e delinear o padrdo
ocupacional, contribuindo assim para o esclarecimento da cronologia de ocupacdo da
Amazoénia. Foram realizadas amostragens de solos e de fragmentos ceramicos (FC) em dois
sitios arqueoldgicos com TPA e TMA selecionados para este estudo. As amostras de solo e
FC foram coletadas em perfis pedolégicos e em uma malha regular (60 x 120 m),
representativa das TPA, TMA e AD. Em seguida foram submetidas a analises mineralégicas
por DRX, MEV-EDS e microscopia Gptica; e quimicas (incluindo os elementos maiores e
tracos) determinadas por ICP-OES e ICP-MS. Além das analises quimicas e mineraldgicas, 0s
FC foram ainda examinados arqueologicamente com lupa binocular e datados por
termoluminescéncia (TL). Os fragmentos de carvao foram datados empregando-se 0 método
radiocarbono (C**) aplicando-se a técnica AMS. Os resultados obtidos mostram que os solos
sdo constituidos essencialmente por quartzo e caulinita, e em menores propor¢des por illita +
muscovita, goethita + hematita e anatasio. Estes minerais refletem a associagdo Al,O3-Fe;O3-
TiO, interpretada como a assinatura dos solos derivados de crosta ferro-aluminosa de perfis
lateriticos, equivalente aos solos adjacentes (AD). Embora as TPA e TMA guardem
semelhancas mineraldgicas e quimicas entre si, diferem parcialmente nos teores de cada espécie
mineral e nas concentragdes dos elementos quimicos. Por outro lado apatita, fosfato de Al e

cristobalita s@o praticamente exclusivos das TPA, raramente encontrados na TMA e ausentes nos solos

AD. A apatita e o fosfato de Al representam as principais fontes dos altos teores de Ca e P. Os solos
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TPA e TMA se caracterizam também pelo elevado contelido de matéria orgénica e se deixam
identificar pela associacdo P,05-CaO-MgO-Na,0-K,0-Zn-Cu-Mn-Ba-Sr-Li-Ni, interpretada
como indicadora de atividade humana. Os mapas geoquimicos desses elementos e de
distribuicdo dos FC permitiram delimitar as areas de TPA como de ocupagdo permanente,
delimitadas pelas concentragdes mais elevadas. Foram identificadas sete manchas de solos
enriquecidos e mais escuros, agrupadas em dois ndcleos principais, separadas por corredores
de solo equivalente & AD (associacdo geoquimica Al,O3-Fe;03-TiO,-Cr-Y-V-Zr). Tais
manchas, com abundéncia de FC, foram interpretadas como locais de antigas aldeias. A TMA
segue em extensa e continua faixa paralela ao rio, entre a TPA e a AD, interpretada como
locais de acampamento ou de atividades agricolas. As caracteristicas estilisticas e a sequéncia
cronoldgica destes fragmentos indicam que a ocupacgdo esta representada principalmente por
duas fases ceramicas: Konduri, mais recente e Poc6, mais antiga. As idades obtidas por C** e
TL sugerem que estes povos ceramistas provavelmente se estabeleceram na regido entre 140
AC e o século XIII da nossa era, tendo as TPA se formado subsequentemente. Os fragmentos
cer@micos constituiam vasilhas de uso cotidiano e cerimonial. Sua composi¢do mineraldgica e
quimica se assemelha a argila utilizada pelos artesdos atuais. As diferengas se resumem aos
elevados teores de fosforo (entre 1 e 4 % de P,0s) sob a forma de fosfatos de Al e Fe
amorfos, que na argila atual se encontram em nivel crustal. Isto reforga a proposta de sua
origem relacionada ao uso, especialmente ao cozimento dos alimentos. Portanto, diante das
similaridades mineralégicas e quimicas entre os FC de culturas e cronologias distintas é
possivel inferir que as matérias-primas utilizadas pelos povos antigos dessa regido, tiveram
sempre a mesma proveniéncia ou ambiéncia geoldgica, iniciada ha pelo menos 2.000 anos
atras, e que alcangou 0s povos atuais da regido. Portanto, as areas de TPA e TMA que ocupam
o vale do Amazonas na regido de Juruti por mais de 350 ha, indicam que elas sdo
consequéncia de atividades humanas pre-histéricas, extensivas e intensivas, que imprimiram
significativas transformagdes aos solos pre-existentes. As condi¢Bes de clima quente e tmido,

além da densa cobertura vegetal permitiram a sua formagéo.

Palavras chave: Mineralogia. Terra Preta. Terra Mulata. Fragmentos Cerdmicos. Pré-historia.
Geoquimica. Arqueologia da Amazonia.
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ABSTRACT

In the Amazon basin, the soils of a large number of sites have been modified by ancient
pottery-making peoples. These soils, known as Indian Dark Earth or Archeological Dark
Earth (ADE), generally cover relatively small areas, but in some cases, may extend to dozens
of hectares. Some of these ADE sites are surrounded by soils known as Terra Mulata (TMA).
The ADEs are dark in color, and have relatively high levels of Ca, Mg, P, Mn, Zn, Cu and
organic C, ceramic fragments (CF), and charcoal. By contrast, while the TMA are relatively
dark, they lack ceramic fragments, and have lower levels of Ca, Mg, P, Mn, Zn, Cu, and
organic C than the ADE, even though these levels are generally higher than those found in
adjacent soils or Latosol (Oxisols). Along the right bank of the lower Amazon River, at Juruti,
in the Brazilian state of Para, ample areas of ADE were found surrounded by equally
extensive tracts of TMA the during archeological rescue operation that preceded the
construction of the ALCOA bauxite extraction and processing plant. These locations, known
to be archeological sites rich in ceramic fragments and organic matter, were investigated with
the aim of understanding the possible inter-relationships between the ADE and TMA soils
and the specific role of the prehistoric occupation of these soils, and the determination of the
pattern of occupation, and the time scale of the occupation of the Amazon basin. Samples of
soil and CF were obtained from the two archeological sites with ADE and TMA selected for
this study. The soil and CF samples were collected from pedological profiles within a
standardized 60 m x 120 m grid, representative of the ADE, TMA and adjacent soils. The
mineralogy of the samples was then analyzed using XRD, SEM-EDS and optical microscopy,
and their chemistry (including major and trace elements) was determined using ICP-OES and
ICP-MS. In addition to these chemical and mineralogical analyses, the CF were examined
archeologically with a binocular lens, and dated using thermoluminescence. The fragments of
charcoal were dated using the radiocarbon (C**) method using the AMS technique. The results
show that the soils are made up essentially of quartz and kaolinite, with illite + muscovite,
goethite + hematite, and anatase in smaller proportions. These minerals reflect the Al,Os-
Fe,03-TiO, association that has been interpreted as the signature of soils derived from the
ferrous-aluminous crust of lateritic profiles, equivalent to the adjacent soils. While ADE and
TMA are relatively similar in their mineralogical and chemical composition, they are partly
different in the content of each mineral and in their concentrations of the chemical elements.
On the other hand, apatite, Al phosphate, and cristobalite are practically exclusive to the
ADE, being found only rarely in the TMA, and entirely absent from the Latosol. The apatite



and Al phosphate represent the principal sources of the high levels of Ca and P. The ADE and
TMA soils are also characterized by the high levels of organic matter, and can be identified by
the P,05-Ca0-MgO-Na,0-K,0-Zn-Cu-Mn-Ba-Sr-Li-Ni association, which can be
interpreted as an indicator of human activity. The geochemical maps of these elements and the
distribution of the CF permitted the delimitation of the ADE zones as representing areas of
permanent human occupation, defined by the higher concentrations. Seven patches of darker,
enriched soil were grouped in two principal nuclei, separated by corridors of soils equivalent
to adjacent area (Al,O3-Fe,03-TiO,-Cr-Y-V-Zr geochemical association). These patches,
characterized by an abundance of ceramic fragments, were interpreted as being the sites of
ancient settlements. The TMA lies in a wide, continuous belt parallel to the river, between the
ADE and the adjacent soil, and is interpreted as an area of campsites or the locations of
agricultural activities. The stylistic characteristics and the chronological order of these
fragments indicate that the occupation of the area is represented primarily by two distinct
ceramic phases, the older Pocé phase, and the more recent Konduri phase. The
thermoluminescence and C** dating indicate that these pottery-making peoples probably
occupied the region between 140 B.C. and the 13th century, with the ADE being formed
subsequently. The ceramic fragments represent the remains of both ceremonial vessels and
everyday artifacts. Their mineralogical and chemical composition is similar to that of the clay
used by the region’s present-day potters. The differences are restricted to the high levels of
phosphorus (between 1% and 4% P,0s) found in the fragments in the form of amorphous Al
and Fe phosphates, which are found at crustal levels in the present-day clay. This reinforces
the conclusion that their origin was related to the use of the ceramic vessels, especially for
cooking food. From the mineralogical and chemical similarities between the CF of distinct
cultures and ages, it is possible to infer that the raw material used by the ancient settlers of
this region were invariably sourced from the same deposits or geological formations,
beginning more than 2,000 years ago, and which are still used by the region’s present
inhabitants. Overall, then, the evidence indicates that the deposits of ADE and TMA soils in
the area of Juruti, which extend for more than 350 hectares, are a consequence of extensive
and intense prehistoric human activities, which imposed significant transformations on the
original local soils. The hot and humid climatic conditions, and the dense forest cover were

fundamental to the formation of these soils.

Key words: Mineralogy. Dark Earth. Terra Mulata. Ceramic fragments. Prehistory.
Geochemistry. Amazonian archeology.
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