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RESUMO

Os muiraquitds, também conhecidos como pedra verde, sdo artefatos liticos
cuidadosamente esculpidos em varias formas lembrando os tragos batraquianos. E um dos
simbolos do expressivo desenvolvimento da cultura pré-colonial amazo6nica. Trata-se de
objetos confeccionados em minerais ou rochas de elevada dureza. O termo muiraquitd foi
discutido ainda no século XIX por Rodrigues (1875) como produto de sua viagem de
exploracdo a regido do Rio Nhamundd. Como o jade é desconhecido na Amaz6nia, 0S
muiraquitds durante muito tempo foram considerados vestigios de antigas culturas asiaticas.
Ultimamente se tornaram pegas muito raras, encontradas em museus totalmente
descontextualizadas, o que dificulta elaborar com exatidao seu significado e origem. Mesmo
assim ainda foi possivel através das analises da textura superficial destes artefatos, identificar
algumas técnicas empregadas na sua producdo a fim de construir uma suposta cadeia
operatéria. Estudos morfologicos em 17 pegas do Museu de Gemas do Para e Museu do
Encontro mostram que os processos de esculpimento dos muiraquitds permitiram a distingéo
de trés principais grupos, com uma cadeia operatéria compreendida em quatro fases de
elaboragdo: desbaste, perfuracdo, entalhe e polimento. Foi possivel identificar em uma peca
de muiraquita (510) a utilizagdo de instrumento rotativo com abrasivo raro. Os dados obtidos
pela analise mineralégica e quimica em 22 amostras de muiraquitds mostram que s&o
isoladamente constituidos por um ou mais dos seguintes minerais; quartzo, tremolita,
tremolita-actinolita, variscita-estrengita, anortita, albita e microclinio. Minerais comuns em
qualquer regido do Brasil. O dominio de quartzo nos muiraquitds foi confirmado pela sua
composicdo quimica, basicamente SiO, Porém, no acervo do Museu do Encontro foi
finalmente encontrado o mineral mais intrigante e discutido pelos autores: a jadeita, que
constitui o jade jadeitico. Esse mineral foi encontrado nas pegas de numero 518, 519, 524 e
525. Seus teores de SiO, (58.6 a 67.1%), Al,O3; (20 a 24.7 %) e Na,O (8.8 a 15.5%) séao
equivalentes aos das jadeitas de Montagua. A constatagdo de jadeita em pecas do acervo do
Museu do Encontro reacende a discussdao em torno da origem mineralégica dos muiraquitas
encontrados na AmazOnia. Apresentam-se em varios matizes de verde, desde o branco ao
esverdeado, verde amarelo, azeitonado, leitoso, até o verde escuro, quase preto. A cor
dominante é verde clara, com “veias” de tonalidade ligeiramente mais escura ou mais clara. A
dureza é elevada (em geral de 5 a 6, até 7), quando elaborados em tremolita, quartzo,
amazonita e jadeita. Suas dimensdes sdo: comprimento de 44 a 64 mm, largura de 22 a 57 mm

e espessura de 15 a 19 mm. Também foram submetidas as analises mineraldgicas 16 contas e
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0s 12 pingentes pertencentes a Reserva Técnica Mario Simdes do MPEG. Os resultados
obtidos indicam que sdo normalmente monomineralicos, formados por seguintes minerais:
tremolita, tremolita-actinolita, calcita, quartzo, muscovita, hematita, dolomita e caulinita,
classicos minerais formadores de rochas, como Xistos, gnaisses e granitdides de grande
expressdo na Amazdnia. Com base nas analises mineraldgicas combinados com os dados de
localizacdo geogréfica dos achados desses artefatos, foi possivel observar que, os artefatos
elaborados em pedras verdes (tremolita ou tremolita- actinolita) tiveram uma maior circulagdo
e possivelmente maior prestigio, eles se estenderam do Baixo Amazonas, nas proximidades
do rio Tapajés e Trombetas até a foz do Amazonas no Amapa. Os elaborados em calcita ou
qurtzo+muscovita+microclina, ficaram em uma regido mais restrita, atual municipio de
Santarém. A fonte da matéria-prima de grande parte dos artefatos investigados, sejam
muiraquitds ou contas e pingentes, era na Amazonia, nos terrenos cristalinos, do Arqueano e
Proterozdico situados tanto ao norte como ao sul da calha do rio Amazonas, e aflorando no
leito de seus afluentes, exceto para alguns exemplares lapidados em jadeita. E correto afirmar
que os povos do Baixo Amazonas faziam sim, distingdo entre rochas mais duras, brilhantes e
translicidas, em que os muiraquitds prevaleciam sobre as rochas mais nobres e as contas e
pingentes em outras rochas esverdeadas equivalentes e substituindo a falta ou a dificuldade de

acesso as pedras verdes.

Palavras-chave: Muiraquitd. Contas. Pingentes. AmazOnia. Jade. Jadeita. Tremolita.
Actinolita. Pedras Verdes.
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ABSTRACT

The muiraquitds, also known as greenstones, are stone artifacts which are carved
meticulously into batrachian shapes. These artifacts constitute one of the most prominent
symbols of pre-colonial Amazonian culture. These objects are made from extremely hard
rocks or minerals. The term muiraquitd was first discussed by Rodrigues (1875) following his
exploration of the region of the Nhamunda River. As jade is unknown in the Amazon basin,
the muiraquitds were traditionally considered to represent vestiges of ancient Asian cultures.
In recent years, they have become very rare museum pieces, but there is virtually no
information on their origin or significance. Even so, analysis of the texture of the surface of
these artifacts has permitted the identification of some of the techniques used in their
production, which has contributed to the understanding of the productive process.
Morphological studies of 17 pieces deposited in the Gemas (Gemstone) and Encontro
(Meeting) museums of the Brazilian city of Belém found that three principal groups could be
distinguished on the basis of the carving process, which had four stages: paring, perforation,
carving, and polishing. In one piece (510), it was possible to identify the use of a rotary tool
with a rare abrasive. The results of the mineralogical and chemical analysis of 22 muiraquités
indicated that they are constituted of one or more of the following minerals: quartz, tremolite,
tremolite-actinolite, variscite-strengite, anorthite, albite, and microcline, which are all
common materials in any part of Brazil. The predominance of quartz was confirmed by the
chemical composition, basically SiO,. In the collection of the Meeting Museum, however, the
most intriguing and widely-discussed mineral of all was discovered — jadeite, the constituent
of jadeite jade. This mineral was found in pieces 518, 519, 524, and 525. Its percentages of
SiO; (58.6-67.1%), Al,O3 (20-24.7 %), and Na,O (8.8-15.5%) are equivalent to those of the
jadeites of Montagua. The confirmation of the presence of jadeite in these pieces from the
Meeting Museum reopens the discussion of the mineralogical origin of the muiraquités found
in the Amazon. The coloration of these pieces vary in their shades of green, from white to
greenish, yellow-green, olive green, and milky hues, to dark green, almost black. The
predominant color is light green, with “veins” of slightly darker or lighter coloration. The
pieces made from tremolite, quartz, amazonite, and jadeite are very hard (generally 5 or 6, but
up to 7), and their measurements are: length (44-64 mm), width (22-57 mm), and thickness
(15-19 mm). In addition, the mineralogy of 16 beads and 12 pendants belonging to the Mario
Simdes technical collection of the Goeldi Museum was analyzed. The results indicate that

these pieces were normally made of a single mineral, including tremolite, tremolite-actinolite,



calcite, quartz, muscovite, hematite, dolomite, and kaolinite, minerals typical of the
composition of rocks, such as schists, gneisses, and granitoids, which are amply distributed in
the Amazon basin. A combined analysis of the mineralogical composition of the pieces and
the geographic location of the finds permitted the conclusion that the artifacts made of
greenstone (tremolite or termolite-actinolite) were more widely-dispersed and possibly also of
greater prestige, extending from the lower Amazon basin, in the proximity of the Tapajés and
Trombetas rivers, as far as the mouth of the Amazon in Amapa. The pieces made of calcite or
quartz+muscovite+microcline were found within a more restricted area, in the present-day
municipality of Santarém. The raw material for the majority of the pieces investigated —
muiraquitds, beads or pendants — was Amazonian in origin, being found in the crystalline
Archean and Proterozoic terrains located both to the north and south of the Amazon, and
outcropping in the riverbeds of its tributaries, except for the specimens carved out of jadeite.
It was possible to confirm that the peoples of the lower Amazon basin distinguished between
harder, brighter and more transparent rocks, which were used mainly for the production of
muiraquitds, while the beads and pendants were made from greenish rocks used to
compensate the rarity of the true greenstones, which are generally more difficult to obtain.

Key-words: Muiraquitd. Beads. Pendants. Amazonia. Jade. Jadeite. Tremolite. Actinolite.
Greenstones.
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of the double lateral holes, indicated by arrows 1 and 2, and an unfinished hole,
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during polishing; (b) drawing of the principal cracks and fractures
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minerals: (a) tremolita; (b) quartz (Qtz), muscovite (Ms) and microcline (Mc)
Figura 7- Sample X-ray diffractogram (CoKe) of bead (647) , showing the
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ANEXO - Muiraquitds e conta do acervo da Secretaria Executiva de Cultura
(SECULT), expostas no Museu de Gemas, e no Museu do Encontro



1. INTRODUCAO

Objetos arqueol6gicos da Amazonia, as terras baixas da América do Sul, raramente foram
tratados como testemunhos de universos estéticos antigos. Em geral, ndo figuram nas
exposicoes e nos catalogos de arte pré-colombiana por serem pouco conhecidos, ao contrério
de pecas j& catalogadas como exemplares das culturas pré-colombianas andinas ou
mesoamericanas (Barreto 2005).

Por muitas décadas, as tentativas de interpretagdo da simbologia presente nos objetos
arqueoldgicos amazonicos ficaram limitadas as descri¢cBes casuais e sugestdes intuitivas de
especialistas.

Nos ultimos anos, alguns estudos arqueoldgicos foram voltados a iconografia de
determinadas culturas arqueoldgicas amazénicas (Heckenberger et al. 2001). Mas, segundo
Silva (2003), estes estudos séo voltados somente para as pecas em ceramica.

Nesse universo, 0 muiraquitd e as contas do Tapajdé — objetos mitoldgicos da regido da
regido de igual nome, merecem destaque no cenario de riquezas arqueoldgicas existentes na
Amazonia.

Segundo Costa et al. (2002b), os muiraquitds seriam artefatos liticos, herdados dos
povos pré-cabralinos (pré-colombinos) que habitavam o baixo Amazonas, e que 0s utilizavam
como amuletos e simbolo de comércio e poder. Os muiraquitds e as contas do Tapajé sdo
pecas hoje muito raras, encontradas no Museu Paraense Emilio Goeldi (MPEG), Museu do
Encontro (SECULT), Museu de Gemas (SECULT), em Belém do Pard e Museu de
Arqueologia e Etnologia (MAE) da Universidade de Sdo Paulo (USP), Brasil, entre outros.
Algumas pecas encontram-se com colecionadores particulares na Amaz6nia, e muitas outras
foram, ainda nos séculos passados, levadas para a Europa (Lima 2010). A maioria dos relatos
e publicacdes a esse respeito (Rodrigues 1899, Moraes 1932, Koehler 1951, Barata 1954,
Boomert 1987, Silva et al. 1997, Silva 2003) descreve que 0s muiraquitas e as contas foram,
genericamente, confeccionados em jade nefritico. Jade é geralmente um material esverdeado,
microfibroso e duro, visto mais como uma rocha do que um mineral e empregado em
artefatos arqueoldgicos e de grande importancia para estudos etnograficos (Melo et al. 2004,
Hobbs 1982, Harder 1992, Weisse 1993, Htein & Naing 1995, D’amico et al. 1995, Ward &
Ward 1996, Filho 1999). O jade pode ser constituido de jadeita, NaAlSi,Og (um piroxénio)
ou nefrita. O termo nefrita ndo corresponde a um mineral especifico. Em geral o jade nefritico

é constituido de tremolita ou actinolita, Caz(Mg,Fe)s[SizO11(OH),] (um anfibolio).



Inicialmente os muiraquitds eram denominados de pedras verdes, pierres vertes, pedras
das amazonas, amazon-stone, Amazonsteine, pierre divine e outras. Rodrigues (1899),
desconhecendo jade no Brasil, e influenciado pelas pesquisas de Fisher (1880), sugeriu que
esses artefatos, ou a sua matéria-prima, tivesse vindo da Asia durante as migracdes de povos
dessa regido para a América do Sul, alcangando a Amaz6nia, ocupando-a, passando antes pela
América do Norte.

Estudos arqueoldgicos mostram que 0s muiraquitds sdo encontrados com maior
frequéncia nos vales dos rios Tapajos, Trombetas e Nhamunda e eram utilizados como
simbolo de prestigio pelos povos da tradi¢cdo Tapajé/Santarém e Konduri do Baixo Amazonas
(Kohler 1951, Barata 1954, Fernandes 1990, De La Condamine 1992), povos com maior
indice evolutivo na regido como mostram a sua ceramica cerimonial policrénica bem

elaborada.

1.1 JUSTIFICATIVA

Como demonstrado anteriormente a pergunta que permanece sem resposta ha mais de
dois séculos é a que se refere a procedéncia do jade, material utilizado na confecgdo dos
muiraquitds e contas do Tapajd, encontrados na AmazOnia, principalmente no Baixo
Amazonas e em locais na porcéo setentrional das Américas do Sul e Central. Desde o final do
século X1X, a literatura antropoldgica e arqueoldgica registra trabalhos sobre os muiraquitas e
as contas do Tapajo, porém nenhum com anélise quimica e mineralégica. E possivel que o
“jade” utilizado na elaboracdo dos muiraquitds e contas esteja mesmo na Amazonia. Rochas
formadas por tremolita e/ou tremolita-actinolita sdo freqlientes em varios ambientes
geoldgicos desta regido, conforme Costa et al. (2002a).

Estudos mineral6gicos e quimicos ja foram realizados em dez pecas, sendo quatro
pecas do Museu Paraense Emilio Goeldi (MPEG), cinco pecas do Museu de Arqueologia e
Etnografia (MAE) da Universidade de Sdo Paulo (USP) e uma pertencente a professora
Amarilis Tupiassu. Publicados na Acta Amazonia (Costa et al. 2002a, 2002b).

Pelo conhecimento dos trabalhos publicados pelo Grupo de Mineralogia e Geoquimica
Aplicada, o Governo do Estado do Para, através da Secretaria Executiva de Cultura
(SECULT), manifestou o interesse de uma investigacdo mineraldgica de detalhe em sua
colecdo, para desta forma divulgar com precisdo a constituicdo deste seu precioso acervo.

Atualmente considerada a maior cole¢do de muiraquités do Brasil.



Diante do conhecimento j& reunido sobre o assunto em algumas pecas existentes do
acervo do MPEG e MAE ¢ de fundamental importancia ampliar os estudos nas 23 pegas de
muiraquitds e conta pertencentes ao acervo do Estado do Pard e 28 pecas entre contas e
pingentes da Colecdo Frederico Barata do acervo do Museu Paraense Emilio Goeldi (MPEG).
Aumentando assim a representatividade desses artefatos, que ainda ndo foram objetos de
qualquer estudo mineralégico e quimico. Era a oportunidade rara de diante de um acervo
muito mais representativo, colher informagdes mineralgicas e quimicas que pudessem
contribuir para avaliar a real procedéncia da matéria-prima, se dos terrenos Amaz6nicos, ou
distantes destes. Também era talvez a oportunidade de avaliar a tecnologia de producdo de

pecas tdo bem acabadas. Estes problemas todos justificavam a realizagdo do presente trabalho.

1.2 OBJETIVOS
1.2.1 Objetivo Geral

Tendo em vista 0 desconhecimento do material constituinte dos muiraquitds e das
contas e a importancia desses materiais para se discutir fonte e procedéncia, e desta forma o
desenvolvimento cultural e tecnoldgico dos povos envolvidos, o presente trabalho teve como
objetivo geral realizar estudos detalhados sobre a mineralogia e a quimica mineral dessas
pecas para tentar responder a estes questionamentos. Finalmente poder avaliar a contribuicéo
social, histérica e arqueoldgica desses artefatos.

1.2.2 Objetivos especificos

- Caracterizacdo mineraldgica e quimica dos artefatos liticos arqueologicos, com base em
técnicas modernas e ndo destrutivas;

- Estudar a morfologia e a iconografia dos artefatos e relaciona-los com a cultura amazonica
da época pré-colonial;

- Discutir a proveniéncia dos artefatos, considerando o quadro geoldgico da Amazénia e do
Brasil e suas potencialidades para jade;

- ldentificar um possivel elo entre a cultura tapajénica e os artefatos liticos (contas e

muiraquitds), contribuindo para conhecer a histéria desse Imaginario Amazonico.



2. ASPECTOS HISTORICOS

2.1 O QUE SAO MUIRAQUITAS

Os muiraquitds, também conhecidos como pedras verdes, sdo artefatos liticos que
representavam uma manifestacdo cultural dos povos indigenas que habitavam as margens do
rio Tapajos, afluente do rio Amazonas. Durante um grande periodo de tempo, foram
considerados vestigios de antigas culturas asiaticas.

No dicionario da Lingua Portuguesa no Brasil, 0 muiraquitd é um “artefato talhado em
nefrita, com formas diversas, algumas vezes de batraquios, quelénios e serpentes, que tem
sido encontrado no Baixo Amazonas, e ao qual se atribuem virtudes de amuleto”. Sao
conhecidos também como pedra verde e pedras das amazonas.

Rodrigues (1899), em sua obra O muirakytd e os idolos simbdlicos, difundiu
largamente o termo muiraquitd; ele entende que 0s muiraquitds sejam artefatos
confeccionados em pedras verdes, nefrita ou jadeita, com diferentes formas (zoomorfas,
especialmente batraquianas, cilindricas, fusiformes, etc.), encontradas na regido de Obidos, no

Baixo Amazonas (figura 1).

(@) (b)

Figura 1- (a) Peca em forma batraquiana, vistas frontal e posterior pertencente ao Museu do
Encontro; (b) conta litica pertencente ao Museu de Gemas. Essas pecas, no entendimento de
Rodrigues (1899), sdo consideradas muiraquités.

Porém, Barata (1954) admite apenas as formas batraquianas com duplos furos laterais

ndo visiveis frontalmente como verdadeiros muiraquitas (figura 2).



Duplos furos laterais

Duplos furos laterais

(b)

Figura 2- Muiraquitds segundo Barata (1954), apresentando os duplos furos laterais néo
visiveis frontalmente. Vista frontal e posterior. (2) Acervo do Museu do Encontro; (b) Acervo
do Museu de Gemas.

E relevante questionar os parametros utilizados por alguns autores para definir como
seriam o0s verdadeiros muiraquitds. Ninguém pode garantir que os escultores dessas pecas ndo
procuraram diversificar as sua formas e usos, por razdes inacessiveis as pesquisas e estudos
feitos.

A classificacdo feita por Barata (1954), na obra Muiraquitds e as Contas do Tapajo, na
qual os auténticos muiraquitas seriam apenas aqueles que apresentassem dup los furos laterais
ndo visiveis frontalmente, eliminaria um grande nimero de achados em forma batraquiana.
Apos a ampla divulgacdo da obra de Barata (1954), criou-se dentro do campo de pesquisa,
regras do que seriam ou ndo, verdadeiros muiraquitds. Barata (1954) reuniu de suas viagens a
Santarém, cerca de 150 objetos liticos, entre os quais somente quatro foram classificados
como muiraquitds. A partir dai, esta foi a principal classificacdo dessas pecas.

Um dos grandes problemas para desvendar a histéria e o significado destes artefatos é
a auséncia de registros escritos dos povos que, de fato, os confeccionaram e usaram. Até o
proprio termo muiraquitd pode ser questionado, captado apenas pelos exploradores europeus,
ndo sendo um legado de préprio punho dos nativos. Para Barata (1954), o termo muiraquita é
de origem tupi, dado ao objeto em época posterior a conquista da Amazdnia e, portanto, sem a
menor correspondéncia com o antigo e legitimo conceito indigena, que talvez nos seja
impossivel conhecer. Os registros escritos apds a chegada dos europeus a AmazoOnia sao
frutos em grande parte de lendas contadas por ribeirinhos e exploradores. Boomert (1987)
deixa entender que muiraquitds sdo apenas as formas batraquianas do Baixo Amazonas, que
sdo artisticamente diferentes das demais regides (Caribe, India ocidental, Venezuela, Guiana,
Suriname). Boomert (1987) assim descreve um muiraquitd do Baixo Amazonas: The most



elaborately sculptured specimens have more or less triangular heads which are clearly
separated from the body. Toes, mouth and legs are seldomly indicated. The provision for
suspension typically consists of connected rillings, one lateral and dorsal, on either side.

2.2 CONSTITUICAO DOS MUIRAQUITAS SEGUNDO ESTUDOS ETNOGRAFICOS
DOS HISTORIADORES

Todos os relatos historicos (livros e cronicas) relacionam 0s muiraquitds as pedras
verdes, que De La Condamine (1992), no século XVIII, ja correlacionara com jade: “‘ne
different ni em couleur ; ni en dureté du jade oriental ; elles resistent a la lime et on
n’imagine pas, par quel artifice les anciens. Américains ont p0 Iés tailler et leur donner
diverses figures d’animaaux” (Koehler 1951). Nessa época, ja se sabia que as esculturas de
pedras verdes (green stones, pedra do amazonas , amazon stone, Amazonstein, pierres vertes,
pierre divine da América, Europa e Asia), de maior valor, eram elaboradas normalmente em
jade. Os muiraquitds e outros artefatos do Baixo Amazonas foram esculpidos em nefrita, ou
seja, em jade, além de talco, amazonita, quartzo, diorito, dolerito, serpentina e argila
(Rodrigues 1875, Koehler 1951).

Por outro lado, os pingentes em forma batraquiana encontrados fora do Baixo
Amazonas (Antilhas, Mar do Caribe, América Central Continental, Colémbia, Venezuela,
Guiana, Guiana Francesa e Suriname) foram elaborados principalmente (segundo analises por
difracdo de raios x) em serpentina, além de varios minerais ou variedades de minerais como
ametista, peridoto, aventurina, turquesa, cornelia e nefrita (Boomert 1987), conforme ilustrado
na figura 3.
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Figura 3- Localizacdo de ocorréncia de muiraquitds e outras formas batraquianas segundo
Boomert (1987), indo além das fronteiras amazoénicas brasileiras.

Segundo Franga (2004, 2005), o jade foi um dos materiais mais importantes na
ordenacdo do universo cultural mesoamericano, isto devido a qualidades especificas, como a
cor verde, a dureza e a raridade e o brilho deste mineral.

O jade pode ser constituido tanto de jadeita, NaAlSi,Og como nefrita. A nefrita é
normalmente formada de tremolita (Ca;Mgs(SisO22) e/ou tremolita-actinolita Ca,(Mg,
Fe)s[SisO11(0OH);], entre outros. A jadeita é um piroxénio, e a nefrita corresponde a minerais
do grupo dos anfibdlios

A nefrita (tremolita- actinolita) foi encontrada em varias partes do Brasil, a partir do
século XX. Na Bahia (Vitéria da Conquista); no Rio de Janeiro (Cabo Frio); no Parana
(Guarapuava) (Moares 1932); em Minas Gerais (Fischer 1884) e S&o Paulo (Ubatuba) (Franco
et al. 1972).Em Baitinga, no municipio de Amargosa (BA), a nefrita é conhecida desde 1903,
pois nesta época foi enviada desta localidade uma remessa de grandes blocos e artefatos
indigenas para o Museu Paulista. A identificacdo foi realizada por Hussak (1904), mediante
exame mineraldgico por microscopia e analise quimica. Ele identificou duas variedades, uma
de cor verde claro e a outra verde forte, confirmada posteriormente por estudos petrograficos.

Vaérios destes artefatos encontram-se com colecionadores na cidade de Amargosa, €
séo de fato formados por minerais tipo tremolita-actinolita, conforme avaliagdo in locu pelo

orientador Marcondes Lima da Costa.



Moraes (1932) acredita que na Amazobnia a fonte da matéria-prima encontra-se nos
terrenos cristalinos do Pré-Cambriano, tanto ao norte nas cabeceiras dos rios Jari, Paru,
Trombetas e Negro, como ao sul, nos cursos superiores dos rios Tocantins, Xingu, Tapajos e
afluentes do Madeira hoje conhecidos como terrenos Arqueanos e Paleoproterozdicos.

Jade nefritico é encontrado em vérias partes do mundo, tanto em ambientes geoldgicos
jovens, como no Proterozéico e Arqueano, que estdo bem representados no Brasil e na
Amazbnia. Existe muito jade nefritico nas Americas, inclusive no Canad4, e também na
Australia, sem mencionar 0s paises asiaticos, onde estdo sendo usados desde os tempos
histdricos até o presente (Harder 1992, Weise 1993).

A formacdo geoldgica da jadeita requer condi¢Ges extremamente especiais, dentre as
quais baixas temperaturas e alta pressdo em zonas, como aquelas de convergéncia tectonica,
comuns em zonas de subducgdo, o que ocorre também em terrenos relativamente recentes

(Seitz et al. 2001). Mesmo assim a jadeita € um mineral bastante raro, com poucas regides

produtoras em todo o mundo (Bishop et al.1993; Figura 4).
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Figura 4 - Ocorréncias mundiais de jadeita, modificado de Franga (2005).

Foshag 1955, Barbour 1957, Feldman et al. (1975) Gendron & Gendron 1999,
Hernandez (2000), Seitz et al. (2001), Gendron (2002) e Rochette (2007) mencionam apenas ,
uma fonte produtora de jadeita na Mesoamérica, localizada em uma area extensa ao longo do

Rio Motagua, na Guatemala que desemboca no Mar do Caribe (Figura 5).
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Figura 5 - Regido do Vale do Motagua, modificado de Franca (2005).

Franga (2005) apresenta diversos autores que defendem a existéncia de fontes de
jadeita em outras regides, ndo sé no Rio Motagua. Entre os locais possiveis estdo 0s atuais
estados de Guerrero e Puebla, no México, a Peninsula de Santa Elena e o Vale do Talamanca,
na Costa Rica.

Entretanto, a existéncia de uma ou mais fontes ndo modifica o fato de que este
material cruzou a Mesoamérica por meio de extensas vias de comércio, visando atender a
demanda de distintas sociedades que ali se desenvolveram. Além do comércio de larga
distancia, o jade era objeto de demandas tributarias e trocas cerimoniais (Bishop et al. 1993,
Snarskis 2003)

Os estudos do jade se concentraram, de um modo geral, em torno de trés grandes

tradi¢Oes escultoricas, identificadas pelos especialistas (Bishop et al. 1993):

1) Atradicdo Olmeca, de 1000 a 400 A.C

Os objetos estdo situados em contextos funerarios (que indicam a utilizacdo social e
simbdlica) como machados cerimoniais antropomorficos, adornos e estatuetas com tragos de
felinos (Seitz et al. 2001), confeccionados geralmente em jade verde-azulado e translicido.
Os centros de irradiacdo seriam a Costa do Golfo e o atual estado de Guerrero. Esta tradigdo é

tdo forte, que estd presente em todo o territdrio mesoamericano, quer através dos proprios
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artefatos olmecas - que circularam comercialmente — quer pela sua forte influéncia sobre as

demais regides e tradicdes (Franca 2005).

2) Atradicdo Maia, de 100 D.C. a 1536 D.C

Ela utilizou macicamente as pedras verdes, sobretudo a jadeita na confeccdo de
adornos pessoais, especialmente pendentes, contas e mascaras funerarias esculpidos em duas
dimensdes, destinadas a elite dirigente (Snarskis 2003). Entre 0s Maias, o jade era utilizado
em contextos domésticos (Karl 2005). A maioria dos objetos de jade nestes contextos
pertence ao chamado Periodo Classico, quando, baseados em uma exploracdo intensa dos
recursos ambientais, 0s povos Maias puderam formar grandes cidades com estruturas politicas
solidas e uma elite dirigente rica e poderosa, sendo o jade o préprio simbolo do poder real
(Franca 2004).

3) Atradicdo Maia, de 100 D.C. a 1536 D.C

Ela utilizou macicamente as pedras verdes, sobretudo a jadeita na confeccdo de
adornos pessoais, especialmente pendentes, contas e mascaras funerarias esculpidos em duas
dimensdes, destinadas a elite dirigente (Snarskis 2003). Entre 0s Maias, o jade era utilizado
em contextos domésticos (Karl 2005). A maioria dos objetos de jade nestes contextos
pertence ao chamado Periodo Classico, quando, baseados em uma exploracdo intensa dos
recursos ambientais, 0s povos Maias puderam formar grandes cidades com estruturas politicas
solidas e uma elite dirigente rica e poderosa, sendo o jade o préprio simbolo do poder real
(Franca 2004).

4) A Tradicdo Costarriquense, 1540 D.C. a 1573 D.C

Esta utilizou a jadeita e varios outros tipos de pedras verdes no fabrico de seus
artefatos belissimos, sobretudo pendentes e contas, tridimensionais. A grande particularidade
da utilizacdo do jade nesta regido é o contexto quase exclusivamente funerario e
completamente ausente de contextos domésticos. Os especialistas acreditam que o jade social,
dentro desta tradicdo, era utilizado basicamente na confecgdo de adornos pessoais durante a
vida e levado ao timulo por seus proprietarios (Guerrero 1993, Herrera 1998). Além disso,

muitos deles eram objetos cerimoniais ou amuletos (Bishop et al. 1993).
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2.3 SIMBOLISMO DA FORMA BATRAQUIANA

Nao deixa de ser extraordinario o tributo que o povo Tapajoé devotava aos muiraquitds. A
combinagéo pedra verde (jade) e forma batraquiana ndo deve ter ocorrido por acaso. Embora
0s povos Tapajo confeccionassem em pedras muito objetos para diferentes utilidades, apenas
0s muiraquitds foram elaborados primordialmente em jade. Entende-se que essa pedra tinha e
tem algo de especial, além da sua possivel raridade, como bem descreve Harder (1992). As
pedras verdes, como o jade, em paises da Asia, como a China, e da América Central, sdo
creditadas virtudes medicinais e espirituais, e poderes de verdadeiros amuletos.

Na Amazonia ndo poderia ser diferente. O muiraquitd na forma batraquiana poderia estar
retratando a fertilidade, j& que animais como as rds tém alto poder de reproducdo. A forma
geral desses animais também lembra a forma externa do 6rgéo reprodutor feminino, e reforca
ainda mais esta idéia. A alta fecundidade dos batraquios certamente ja era conhecida pelos
povos indigenas. Juntos, cor e forma batraquianas, estariam aludindo a fertilidade na
reproducdo humana, na época muito importante para a formagdo de guerreiros e
agricultores/coletores. Essa analogia entre os muiraquitd (forma batraquiana) e a anatomia
externa feminino, como parecem indicar as lendas e ditos populares, ja fora identificada por
Koehler (1951). Essa correlagcdo entre muiraquitds e lenda das guerreiras Amazonas, nao
acontece por acaso. A cor verde dos batraquios, perpetuada na forma de muiraquitas,
retrataria ainda a cor das aguas, mais especificamente do rio Tapajos e dos inimeros lagos
que se estendem pela regido, o centro principal da cultura Tapaj6 (Costa et al. 2002b).

Rodrigues (1899) mostra ainda que nas tribos atuais os batrdquios exercem poderes
misticos e respeitosos, fato possivelmente herdado, através dos tempos, dos seus antecessores.
A rd e 0 sapo tém importante papel no mundo mental e na arte de muitas culturas, observado
em diferentes regides da Asia, Oceania e América. E com os indios da América do Sul nio
teria sido diferente, segundo Wassen (1934). Considerados venenosos na alimentagéo,
relacionavam o seu coaxar com a chuva e a fertilidade. O valor ndo material atribuido aos
batraquios surgiu na Ameérica, entre os indios, que viviam cercados por eles (Wassen 1934).
Sapos e rds sdo animais que se apresentam misteriosos e cheios de predicados magicos,
benéficos e maléficos, para a mentalidade primitiva. Muitas tribos indigenas brasileiras atuais

continuam devotando a esses animais poderes sobrenaturais.
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2.40USO

Um aspecto posto em evidencia é a forma do como os muiraquitds foram usados. Seu
formato, tamanho e os furos laterais sugerem que representassem peca valiosa de
ornamentacdo, como amuletos-pingentes. A maioria dos pesquisadores realmente acredita que
eles eram utilizados como amuletos e simbolo de poder e também como valor de troca
comercial. Sdo artefatos muito bem elaborados. Se hoje ainda é dificil confeccionar tais
objetos com as técnicas modernas disponiveis, como ndo seria no passado pré-historico?
Foram, portanto, devem ter sido elaborados por artifices muito especiais, raros, como sao até
hoje. Por isto, 0s muiraquitds devem ter sido empregados como objeto muito especial.

De La Condamine (1992), no século XVIII, ja mencionava que as pedras verdes
fossem utilizadas sob forma de pendente peitoral.

Ja Heriarte (1874), o muiraquitd poderia ser distintivo de poder utilizado apenas por
caciques ou chefes tribais e também usado como dinheiro para a compra de mulheres. Ja
Rodrigues (1889) descreve que conheceu uma velha india tapajo que afirmou que os Tapuyus
(Tapajo) anualmente iam ao rio Yamunda trocar produtos por muiraquitds, 0s quais usavam
como amuletos pendurados ao pescogo. Fernandes (1990) relata que ao visitar uma aldeia
Arukua (PA) foi informado de que essas pe¢as eram penduradas no nariz.

Nimuendaju (1948) defende a idéia de que 0s muiraquitds eram usados como joias, na
testa, baseando-se nos desgastes apresentados nos furos laterais, possivelmente causados por
cordéis de suspensdo, colocados perpendicularmente ao eixo da peca (figura 6). Barata (1954)
contesta Nimuendaju (1948), considerando os desgastes como resultado do préprio processo
de fabricagdo (profundidade e nitidez das marcas: efeito da friccdo provocada por materiais
mais duros que dos minerais de que eles eram confeccionados). A existéncia de muiraquitas

de grande dimenséo e peso pde em dlvida o seu uso em testas ou nariz.
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Desgaste citado por
NIMUENDAJU

Figura 6 - Muiraquitd apresentando o desgaste citado por Nimuendaju (1948), (Acervo do
Museu do Encontro).

Koehler (1951) diz ainda: “Estes objetos, dotados de virtudes maravilhosas, inatas ou
adquiridas, constituiam (e constituem) amuletos que, por tal motivo pertenciam a magia.
Todavia, para o seu pleno efeito, deviam ser impessoais, inconscientes e portateis”.

Devido a presenca dos furos laterais e dos caminhos para o cordel, esta claro que os
muiraquitds eram pendurados em algum lugar do corpo humano, como enfeites para vaidade
ou como supersticdo. Indiscutivelmente era um elemento muito estimado, um amuleto, e que
provavelmente ao longo dos séculos tenha tido outros usos, como 0s mencionados

anteriormente.

2.5 PRINCIPAIS CENTROS DE CONFECCAO

A maioria dos pesquisadores acredita que os muiraquitds foram confeccionados na
regido onde foram encontrados. Mas Barata (1954) cita ocorréncia de sitios arqueoldgicos as
proximidades de Santarém, nos quais foram encontrados fabulosos instrumentos em pedra,
como serra, pedras de polimento e raspadores, adequados a confec¢do de artefatos liticos.
Porém, nenhum muiraquita foi ai encontrado. As pesquisas arqueoldgicas a época de Barata
(1954) mostravam que os Tapajo ndo utilizavam nefrita ou jadeita em seus trabalhos liticos.
Nenhum muiraquita foi encontrado em Santarém e adjacéncias em condi¢Ges de comprovar
uma fabricacédo de proveniéncia local (Barata 1954).

Alguns europeus, nos primeiros séculos da conquista, espalharam que muiraquitds ja

existiam embaixo d’agua, no lago; tinham uma consisténcia “mole” e que, ao serem retirados
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da &gua, endureciam em contato como o ar. A procedéncia amazonica é constatada por
Ferreira (1885): “este rio demora distante do Amazonas 15 léguas subindo-se pelo lado
direito do Trombetas. Nas suas cabeceiras existe um lago onde se encontram umas pedras
verdes de varios feitios, que se supde serem formadas de um barro que petrifica-se n’agua”.
Mesmo sendo lendas, contribuem para uma proveniéncia local.

Os povos pré-histéricos da Amazbénia, em especial aqueles do Baixo Amazonas, como as
culturas Santarém/Tapajo e Konduri, ou seus antecessores, provavelmente foram capazes de
esculpir artefatos em rocha dura como aquela dos muiraquitas, ja que confeccionaram grande
quantidade de artefatos em rocha e mineral t&o duros ou mais duros que o jade e a nefrita, ou
teriam sido estes também confeccionados além das fronteiras amazo6nicas. Sdo exemplos as
setas das pontas de flechas, em quartzo (cristal de rocha e calceddnia) (Barata 1954). E
possivel, por outro lado, que tenha havido troca, comércio e doacdo de presentes, entre 0s
povos que habitavam ndo so a atual Amazonia brasileira, como aqueles da América Central e
América do Sul (Koehler 1951, Boomert 1987). E dificil imaginar uma Unica regido produtora
de muiraquitas, ja que os mesmos tém sido encontrados em varios locais da América Central,
embora sem denominagdo amazonica e ainda com diferengas no design e na composi¢do do
material. E Boomert (1987), que através de trabalho meticuloso, cobrindo toda a regido de
ocorréncia de formas batraquianas em pedras verdes, discute trés importantes centros de

producéo desses artefatos, incluindo os muiraquités, a seguir mencionados.

1) Centro do Baixo Amazonas

E o primeiro centro de producdo muiraquitds em rochas verdes. A area de influéncia
ocupava 0 baixo curso dos rios Nhamunda, Trombetas e Tapajos. Essa extensa regido
corresponde ao contexto arqueoldgico dos complexos pré-histéricos tardios Konduri e
Santarém. Neste centro, 0s pingentes eram elaborados principalmente em jade nefritico e
com estilo préprio. Pecas foram encontradas ainda no Suriname, no Marajé (Boomert
1987). Ihering (1906), quase um século atras, ja deduzia a existéncia de duas regides
produtoras de jade no Brasil: Baixo Amazonas, no Pard e Amargosa, na Bahia. Porém,

ndo h& muiraquitds em Amargosa.

2) Centro Setentrional do Suriname

Est4 associada com o complexo Kwatta da zona costeira central. A maioria dos
pingentes séo batraquianos, confeccionados em riolitos, seguidos por tremolita, nefrita,
quartzo, metabasalto, greisen e laterito (Boomert 1987). A forma e o desenho batraquiano
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variam muito e lembram os espécimes amazonicos. Mas, pingentes bem elaborados sdo
raros. Os poucos confeccionados em nefrita (tremolita) devem representar importacdes da
Amazonia (Boomert 1987).

3) Centro Montserat-Prosperity-Vieques-Antilhas

Deve ter existido uma rede complexa de intercdmbio nas Antilhas, em particular, de
pedras verdes, pois uma grande quantidade de espécimes batraquianos, mais de 1400, em
todos os estagios de confec¢do, foram encontrados neste contexto. Descritos como sendo
confeccionados em serpentina, ametista, peridoto, aventurina, turquesa, cornalina, nefrita,

entre outros (Boomert 1987).

2.6 O LEGADO ESCRITO

Segundo Schwarcz (1989), o periodo que vai do final do século XIX até as primeiras
trés décadas do século XX (1870-1930), foi um periodo que experimentou a formacéo de
museus etnograficos e a necessidade de representar a diversidade cultural de varios povos
de todos os continentes. E neste contexto que a formagéo e o desenvolvimento de museus
etnograficos tornam-se “instituicdes dedicadas a colecdo, preservacao, exibigdo, estudo e
interpretacdo de objetos materiais”. E um periodo onde as colecbes arqueoldgicas e
etnogréficas estdo sendo iniciadas ou acrescidas através de pesquisas desenvolvidas por
seus diretores, ou mediante envio de pesquisadores/exploradores aos lugares mais exoticos
de diversos paises como, por exemplo, a Amazonia brasileira, tida como laboratério para
0s estudos da natureza e do homem (Schwarcz, 1989, Barreto, 1989).

O primeiro deles foi o botanico Jodo Barbosa Rodrigues. Durante os anos de 1871 e
1874 ele foi encarregado pelo Governo Imperial para explorar os rios Tapajos, Trombetas
e Jamunda. Esta era uma regido de especial interesse para Rodrigues, pois de acordo com
as informacOes de Carvajal (1941), eram nas margens destes rios que poderiam ser
encontrados 0s resquicios arqueoldogicos da lendaria tribo das Amazonas, também

conhecidas como Ikamiabas (figura 7).
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Figura 7 - A regido das Ikamiabas. Modificado de Rodrigues (1875).

No ano 1875, os resultados dessa expedicdo cientifica foram publicados na obra “Rio
Tapajos: Exploracdo e Estudo do Vale do Amazonas”. E composta de cinco relatdrios
com anotacBes sobre a fauna e flora da regido, e diversos dados etnograficos e
arqueoldgicos.

Dentre estes relatdrios, existe um intitulado O Muirakyta e os idolos Symbélicos, de
1899. Neste livro, Rodrigues (1875), descreve que encontrara contas e pingentes
elaborados em rochas esverdeadas, em jade ou nefrita, que ficaram conhecidas como
muiraquitds (figuras 8 e 9). Desconhecendo o jade na Amazl6nia, Rodrigues criou a
hipotese de que esse material arqueoldgico teve origem no continente asiatico, onde
existem as maiores fontes dessa matéria prima. Com isso, ele enfrentou duras criticas,
principalmente apds a descoberta de jade e nefrita no Brasil. Mas, simultaneamente a
ciéncia americanista, por outros meios concluia que foram asiaticas as primeiras correntes

humanas a povoarem a América, fortalecendo assim a idéia de Rodrigues (1875).

Figura 8 - Muiraquitds encontrados por Rodrigues (1875) durante suas pesquisas na
Amazonia.
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Figura 9 - Contas e pingentes confeccionados em pedras verdes (Rodrigues, 1875).

Apos a publicacdo do livio O Muirakyta e os Idolos Symbolicos, acirrados debates
cientificos ocorreram entre o botanico Rodrigues (1875) e Netto (1885), diretor do Museu
Nacional na época.

Novas contribui¢des sobre muiraquitds foram publicados ainda no final do século XIX
e inicio do XX, como Investigacdes sobre a Archeologia Brasileira, por Netto (1885) e
Archeologia comparativa do Brasil, por Ihering (1906).

No trabalho sobre o Jade no Brasil, de 1932, Moraes (1932), refuta a origem asiatica
do muiraquitd, tendo em vista a ocorréncia de jade a nefrita no Brasil.

O Muiraquita e as Contas do Tapajo, de Frederico Barata (Barata 1954) é um trabalho
exaustivo e critico que propde como muiraquitds os artefatos em pedra verde com forma
batraquiana apresentando duplos furos laterais, ndo visiveis frontalmente. Barata (1954)
coloca o Baixo-Amazonas como um provavel centro de producdo. Este material litico passou
a ser estudado como simbolos de prestigio, dentro de uma ordem social, onde estes adornos
corporais serviam para atestar o controle politico de um grupo de pessoas especificas,
controladoras de redes de troca a longa distancia ou como grandes chefes que controlavam
centros populacionais (Rostain 1994).

Desta forma, a principal cole¢do arqueoldgica formada por Frederico Barata passou a
ser considerada como um excelente exemplar destes simbolos de prestigio, contendo contas e
pingentes feitos com matérias-primas consideradas tanto locais como exdgenas em relacdo ao
Baixo-Amazonas (Palmatary 1960, Costa et al 2002a).

Boomert (1987), Gifts of the Amazons: ““green stones” pendants and beads as items of
cerimonial Exchange in Amazonia and the Caribbean, embora com ampla cobertura
bibliografica e uma discussdo geografica mais abrangente, incluindo estudos mineraldgicos,
ndo da a dimensdo que 0s muiraquitd representaram ou representam hoje para a Amazonia,

mas € um dos unicos trabalhos a mostrar qudo importante e ampla foi a cultura de pedra verde



18

na forma batraquiana em toda a regido setentrional da América do Sul (Caribe e Amaz6nia)
(Costa et al 2002b).

3. MATERIAIS E METODOS
3.1 MATERIAIS

Os materiais utilizados na presente pesquisa foram 22 pecas de muiraquitds e uma (1)
conta tapajonica do acervo da Secretaria Executiva de Cultura (SECULT), expostas no Museu
de Gemas, e no Museu do Encontro, e 28 pecas de contas e pingentes pertencentes a Colecéo

Frederico Barata do acervo do Museu Paraense Emilio Goeldi (MPEG).

3.2 METODOS

3.2.1 Descri¢ao Morfologica

Todas as 51 pecas foram descritas macroscopicamente, com énfase a forma, desenho,
grafismo, furos, cor, dimensdes, conservacdo e polimento. Apds estas observacbes, foram
classificados segundo os critérios debatidos por autores, como Barata (1954) e Rodrigues
(1875), resultando em trés categorias: muiraquitds, contas e pingentes. Foram considerados

muiraquitd todos os objetos em forma batraquiana que possuam tanto duplo ou unico furo.

3.2.2 Preparacdo de Aliquotas para Microanalises

Por se tratar de um trabalho que lidou com materiais raros de alta preciosidade
arqueoldgica, a coleta de amostra foi uma grande limitacdo, pois que ndo poderia causar
nenhum dano material aos mesmos, para tanto foi desenvolvido uma técnica de identificacdo
mineral e quimica com pequenas quantidades de amostras (em MG), portanto que pudesse
demonstrar que n&o era destrutiva visualmente a olho nu.

De cada peca, com o auxilio de uma micro-perfuratriz elétrica com broca de diamante
(DREMEL), foi retirado pelo menos 5 mg de amostra, da parede interna de um dos furos que
a peca apresentasse (Figura 10).

Para evitar o espalhamento e conseqiiente perda do material, a amostra e a
extremidade da broca foram imersas totalmente em alcool em recipiente de vidro de fundo

chato. Com a utilizacdo de uma chapa elétrica o alcool foi entdo evaporado e o po residual,
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assim depositado. Apos esta evaporacdo, o material foi recolhido utilizando pequenos pedacos
de acetato de gramatura baixa, e entdo armazenada em vidros. Como a quantidade de material
coletado era pequena, foi necessario utilizar alcool etileno como solugdo agregante para
realizacdo das analises mineraldgicas por DRX. A aliquota de cada amostra com a solugdo
agregante foi montada em porta-amostra de silicio, ver figura 11.

Fotos: Jodo Aires

Figura 10 - (A) Aspecto geral da coleta mineralogica; B) com o auxilio de uma micro-
perfuratriz elétrica foi extraido microamostras a partir do interior dos furos das contas e
pingentes; C) Amostra imersa em alcool em recipiente de vidro; D) Aquecimento do
recipiente para que o lcool evapore e permanecam somente os residuos da amostra; E) Coleta
do material.
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Figura 11 - A aliquota de cada amostra com a solugdo agregante montada em porta-amostra
de silicio.

3.2.3 Determinacgdes Mineraldgicas
As microaliquotas montadas em porta-amostra de quartzo foram submetidas a
analise mineral6gica por difracdo de raio-x. Empregou-se um difratbmetro de raios-x modelo
X’PERT PRO MPD (PW 3040/60), da PANalytical, com gonidmetro PW3050/60 (Teta/Teta)
e com tubo de raios-x ceramico de anodo de Cu (Ke 1 1,540598 A), modelo PW3373/00, foco
fino longo, 220W, 60Kv. O detector utilizado é do tipo RTMS, X’Celerator. A aquisi¢do de
dados foi feita com o software X’Pert Data Collector, verséo 2.1b, também da PANalytical.
Essas analises foram realizadas no Laboratdrio de Raios X do Instituto de Geociéncias

da Universidade Federal do Para.

3.2.4 Analises Quimicas

Foi submetida uma aliquota de cada uma das 51 amostras retirada com a micro-
perfuratriz & analise quimica através de Microscopia Eletronica de Varredura (MEV) com
Sistema de Energia Dispersiva (SED), marca LEO, o que permitiu a obtencdo de imagens de
detalhes dos aspectos microtexturais, do(s) mineral(is) constituintes dos artefatos liticos,
assim como a determinacdo da composi¢do quimica. Essas analises foram realizadas no
Museu Paraense Emilio Goeldi.

Oito exemplares foram submetidos a analise quimica por Microssonda Eletronica do

Departamento de Fisica da UFMG no Laboratério de Microanalises.
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Resumo

Os muiraquitds foram considerados de proveniéncia asiatica ou também como pecas
esculpidas pelas lendarias mulheres guerreiras, as Amazonas. S80 peg¢as hoje muito raras,
encontradas em alguns acervos de Museus. Estudos mineraldgicos e quimicos de 23 pegas do
acervo dos Museus de Gemas e do Encontro em Belém, Brasil, mostraram que 0s muiraquitas
podem ser constituidos tanto de quartzo, como de albita, ou microclinio, pirofilita, variscita,
anortita e tremolita (equivalente ao jade nefritico), minerais freqlientes em formacoes
geoldgicas do Brasil. No entanto quatro pegas sdo constituidas de jadeita, ou seja em jade
jadeitico, raro e desconhecido na Amazonia e Brasil. A constatacdo desse mineral reacende a
discussdo em torno da origem mineraldgica dos muiraquitds encontrados na Amazonia. Essa
origem, antes da atual descoberta, era defendida, como amazdnica, devido a auséncia de jade
jadeitico nas pecas pesquisadas, e jadeita ainda ndo foi encontrada no Brasil, mas esta
presente na América Central e na Asia.

Palavras- chave: Muiraquitd, jade, jadeita, Amazénia, tremolita, actinolita.

Abstract

The muiraquitds, lithic artifacts found in the Amazon basin, have been considered to
be Asian in origin, or to have been sculpted by the legendary female Amazon warriors. These
pieces are now very rare, and are found mainly in museum collections. In the present study,
the mineralogical and chemical content of 23 specimens from the collections of the Museu de
Gemas (Gemstone Museum) and Museu do Encontro (Meeting Museum) in Belém, Brazil,
were analyzed. Most of the pieces were made of minerals commonly found in Brazil — quartz,
albite, microcline, variscite, anorthite, and tremolite (the equivalent of nephritic jade).
However, four of the pieces were made of jadeite, that is, jadeitic jade, which is unknown in
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the Amazon basin or in other parts of Brazil. The confirmation of the presence of this mineral
in some of the artifacts reopens the debate on the mineralogical origin of the muiraquités
found in the Amazon basin. Prior to the present discovery of jadeite pieces, their origin was
thought to be exclusively Amazonian, but as jadeite is not found in Brazil, these artifacts may
have originated from either Central America or Asia.

Key-words: Muiraquitd, jade, jadeite, Amazonia, tremolite, actinolite.

1.Introduction

The muiraquités are lithic artifacts, normally sculpted from green stone, a relic of the
pre-Colombian peoples that inhabited the lower Amazon basin, and used these items as
amulets and symbols of commerce and power. These artifacts are related, in both oral and
written traditions, to the legends of the Amazon warriors, the Ikamiabas, described by
Carvajal during the Orellana expedition of 1540-1542, when the first European explorers
descended the Amazon River. In the present day, the muiraquitds are rare pieces, found
mainly in the collections of museums, such as the Museu Paraense Emilio Goeldi -MPEG
(Goeldi Museum), the Museu do Encontro (Meeting Museum) and the Museu de Gemas
(Gemstone Museum) in the Brazilian city of Belém, state of Par4, and the Museu de
Arqueologia e Etnografia - MAE (Museum of Archeology and Ethnology) of the
Universidade de S&o Paulo - USP (University of Sdo Paulo) in the city of S&o Paulo. Some
pieces are held by private collectors, not only in the Amazon region, but even in other
countries, especially in Europe, where the specimens were taken in the past centuries.

Most of the reports and publications on these artifacts (Rodrigues, 1899; Moraes, 1932;
Koehler, 1951; Barata, 1954; Boomert, 1987; Silva et al., 1997; Costa et al., 2002a, 2002b)
indicate that the muiraquitds are generally made of nephritic jade, a hard, greenish,
microfibrous material normally considered to be a rock, rather than a mineral. Jade may be
constituted either of jadeite (NaAIlSi,Og) or nephrite, which is normally formed by tremolite
or tremolite-actinolite, Ca, (Mg, Fe)s[SisO11(OH),].

As jade is not known to occur in Brazil (considering only jadeite), Rodrigues (1899)
suggested that these artifacts, or at least their raw material, would have come from Asia
during the migrations of the human populations that originally colonized the New World,
passing first through North America to reach South America and the Amazon basin. This
hypothesis was nevertheless rejected by a number of subsequent authors (lhering, 1906;
Moraes, 1932; Kohler, 1951; Boomert, 1987). The jade of the muiraquitds may have been
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originated in the Amazon basin, given the abundance of rocks rich in tremolite and/or
tremolite-actinolite in many of the region’s geological domains (Costa et al. 2002a).

The first mineralogical investigation of the muiraquitds (Costa et al. 2002a) was
restricted to the MAE collection and pieces owned by private collectors from the city of
Belém. More recently, it has been possible to examine a much larger number of specimens
available in the collection held by the Para State museums providing a much more reliable
sample for the mineralogical analysis of these artifacts, and the discussion of their probable
origin and use. The results of these new analyses are presented here and discussed in the
context of both the previous studies and the geological, archeological, and ethnographic

context of the Amazon region.

2.Material and Methods

The present study focused on 22 muiraquitds and a bead - which are on display in the
Museu de Gemas (Gemstone Museum) and the Museu do Encontro (Meeting Museum). The
Gemstone Museum is located in the Sdo José Liberto Cultural Center, and the Museu do
Encontro (Meeting Museum) in Presépio Fort.

All the specimens were initially described macroscopically in terms of their form,
design, holes, color, dimensions, weight, degree of conservation, polish, and luster. The next
step was the collection of samples for analysis. Given the rarity of the material and the
archeological significance of the specimens, the samples were collected from the internal
surface of one of the holes, with at least 5 mg being extracted from each specimen using an
electric micro-drill with a diamond bit. A total of 23 micro-aliquots were obtained. In order to
avoid the scattering and loss of material, the sample and the tip of the drill bit were
immediately immersed in ethanol in a flat-bottomed glass container. This container was
heated on a metal plate until all the ethanol evaporated and the residual dust was collected. It
was possible to analyze some of the smaller artifacts using X-ray fluorescence (XRF). For
this, the specimen had to be small enough to fit inside the X-ray spectrometer, and have a
smooth and virtually flat surface.

For the determination of mineralogical content by X-ray diffraction (XRD), the micro-
aliquots were mounted on a quartz sample-holder. A PANalytical X’PERT PRO MPD (PW
3040/60) X-ray diffractometer with a PW3050/60 (theta to theta) goniometer and a
PW3373/00 fine long focus, 220W, 60Kv, ceramic Cu (K.; 1.540598 A) anode X-ray tube
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were used for this analysis. An RTMS, X’Celerator-type detector was used. Data were
collated using the X’Pert Data Collector (version 2.1b) software, also from PANalytical. The
analyses were conducted in the X-ray Laboratory of the Geosciences Institute of the Federal
University of Para. All mineralogical analyses were supported by a chemical analysis using a
dispersive energy system (EDS) coupled to a scanning electron microscope (SEM) in the

Museu Goeldi.

3.Results and Discussion
3.1 Morphology and Mineralogy

The muiraquitds analyzed in the present study are shown in Figures 1 (Museu de
Gemas) and 2 (Museu do Encontro). All the specimens from the Museu de Gemas are
batrachian in form and vary in length from 20 mm to 135 mm, with colors ranging from green
to yellow and brown. All the specimens have a single transversal or frontal hole, except for
number 506, which has double holes not visible from the front. In addition to batrachian
forms, Barata (1954) identified the double lateral holes as a reliable criterion for the
recognition of a true muiraquité.

By contrast, the muiraquitds from the collection of the Museu do Encontro vary in
form from batrachian to indeterminate, with colors ranging from light green to bluish green,
and length of 21-66 mm. All specimens have a single hole, either frontal or lateral. Overall,
then, the set of specimens in the two museums were somewhat different in terms of form,
size, and color.

The XRD and SEM/EDS analyses showed clearly that the muiraquitds are made up of
a number of different species of mineral, varying considerably among the specimens. The
main constituents can be one or even two of the following minerals: quartz (SiO2), tremolite
to tremolite-actinolite, {Ca, (Mg,Fe)s(SisO2) (OH),)}, jadeite (NaAlSi,Og), variscite
(AI(PO,) 2(H,0)), variscite-strengite (Al,Fes.)(PO,4) 2(H,0), anorthite (CaAl,Si,Og), albite
(NaAlSi3;0g), and microcline (KAISi3;Osg).

Seven muiraquitds from these museums (catalog numbers 504, 508, 510, 516, 517,
526, and 527) were registered as being made of jadeite, but they were in fact sculpted in
quartz, a material distinct from jade. However, in contrast with the analyses of Costa et al.
(2002a), which concluded that none of the specimens analyzed from the MAE and Museu
Goeldi were made of jadeite, four pieces from the Museu do Encontro (catalog numbers 518,
519, 523, and 524) are made of this material. Another seven pieces (catalog numbers 512-515,
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521, 522 and 523) are constituted of albite, plus microcline and quartz, rather than amazonite,
as recorded in the collection. One other piece (number 507) catalogued as jadeite is in fact
made of anorthite, a plagioclase feldspar. Tremolite-actinolite was identified in three
muiraquitds (numbers 505, 506, and 520), and green variscite-strengite phosphates in

504 505 506 507 508

specimen 5009.

quartz tremolite tremolite anorthite quartz
509 510 513 514 515
variscite-strengite  quartz albite + microcline albite + microcline albite +microcline
+ quartz + quartz +quartz

Figure 1: Muiraquitds and a bead from the collection of Museu da Gemas (Gemstone
Museum) of the Para State in the city of Belém (Brazil), indicating the principal mineral
components, as defined by XRD and SEM/EDS.
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albite + microcline quartz quartz jadeite jadeite

+quartz
520 523 524

nicrocline  albite + microcline  albite + microcline  jadeite tremaolite albite + 1
1artz and quartz and quartz +q

525 526 527

adeite quartz quartz it

g

Figure 2: Muiraquitds from the collection of the Pard State Museu do Encontro (Meeting
Museum) in the city of Belém (Brazil), indicating the principal mineral components, as
defined by XRD and SEM/EDS.

3.2 Chemical Composition

The chemical composition of the muiraquitds from the Museu de Gemas and Museu
de Encontro was determined using SEM/EDS (Table 1). While these results can only be
considered to be semi-quantitative, they are highly consistent with the composition of the
respective minerals.

As expected from their diverse mineralogical composition, the chemical composition
of the muiraquitds varied considerably. The principal components are SiO,, Al,O3, MgO,
Fe,03, Ca0, K;0, Na;0, and P,0s, but with marked variation in values. For example, SiO;
ranges from 47.4% to 99.9%, Al,O; from 0.7% to 32%, and MgO from 23.7% to 25%
(Figure 3, Table 1). Even so, it is possible to identify more homogeneous groups, which
correspond to a given mineral domain (Table 1).

The quartz domain (muiraquitds 504, 508, 510, 516, 517, 526, and 527) is easily
identified by the predominance of SiO,. The chemical composition of muiraquitas 505, 506,
and 520 is dominated by almost pure tremolite, with low levels of iron oxide (0.5%, 0.6%,
and 0.8%, respectively), reinforcing the mineralogical diagnosis provided by XRD. The

minimal variation in the chemical composition of these muiraquitds, especially in the
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principal components SiO,, MgO, and CaO, suggests that they were derived from the same
source rock or site.

The chemical composition of muiraquitd 509, with 21.6% and 30.1% Al,O3, 3.7% and
12.7% Fe,0, and 45.3% and 46.2% P,0Os, supports the conclusion that the phosphate is in fact
the isomorphic variscite-strengite series, and not pure variscite, as identified by XRD, re-
emphasizing the importance of the SEM/EDS chemical analyses for the identification of the
mineral. The chemical analyses of specimens 512, 513, 514, 515, 521, 522, and 523 returned
levels of SiO,, Al,O3, Na,O, and K,O compatible with the mineralogical diagnosis provided
by X-ray diffraction, i.e. albite + microcline + quartz. At least some of these pieces may also
have been extracted from the same rock matrix, or the same geological region, derived from
rock with a granitic or pegmatitic-granitic composition, which is common in the archean and
proterozoic geological terrains of the Amazon region, which outcrop in many areas, in both
and river valleys and beds. The chemical composition of specimen 507 confirms the presence
of anorthite (as identified by XRD), a rare mineral found in rocks such as anorthosites, which
are found in the Amazon basin, as well as in skarns. Anorthite and variscite-strengite, beside
jadeite, are the rarest minerals found in the muiraquitas analyzed to date.

The chemical composition of specimens 518, 519, 524, and 525 from the Museu do
Encontro , identified as pure jadeite by X-ray diffraction, was typical of this mineral. Their
levels of SiO, (58.6-67.1%), Al,03 (20-24.7 %), and Na,O (8.8-15.5%) were equivalent to
those of jadeite from Montagua, Guatemala (Rochette, 2007; Hernandez, 2000 e Feldman,
1975), as shown in Table 2.
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Figure 3: Ternary diagram (MgO-SiO,-Al,03) showing the considerable variation in the

chemical composition of the muiraquitds analyzed in the present study, reflecting their

mineralogical diversity.

Table 1: Chemical composition of the muiraquitds analyzed in the present study using
SEM/EDS. For specimens 505, 506, 507, and 520, which are made of tremolite, H,0 (LOI)
was considered to be 2.12 weight %, whereas for specimen 509 (made of variscite-strengite,

based on their respective chemical compositions), H,O (LOI) was considered to be 21% of

weight.
Specimen Si0, AlLO Fe,0; MgO CaO Na,O K,0 P,05 H,0O Total Corresponding
(%) 3 (%) (%) (%) (%) (%) (%) mineral
(%)
504" 98.2 - - - - - - - - 98.2 quartz
504° 99.4 - - - - - - - - 99.4 quartz
508" 98.4 - - - - - - - - 98.4 quartz
508" 98.0 - - - - - - - - 98.0 quartz
510" 99.0 - - - - - - - - 99.0 quartz
510° 98.9 - - - - - - - - 98.9 quartz
516" 99.9 - - - - - - - - 99.9 quartz
516° 98.7 - - - - - - - - 98.7 quartz
517" 98.5 - - - - - - - - 98.5 quartz
517 98.3 - - - - - - - - 98.3 quartz
526" 98.3 - - - - - - - - 98.3 quartz
526° 98.9 - - - - - - - - 98.9 quartz



527"
527°
505"
505
506"
506°
520"
5207
tremolite'”
507"
507
anorthite”
509"
509
variscite'”
strengite'”
512
512°
513"
513
514
514
515
515°
521"
521°
522
522°
523"
523°

albite®”

microcline

518"
518
519"
519
524
524°
525
525°
jadeite

98.9
98.3
59.0
58.2
58.6
58.3
58.5
58.4
58.54
48.7
47.4
44.40

66.7
65.7
715
65.8
68.2
68.8
67.2
68.3
68.8
67.9
67.1
64.5
64.8
67.2
67.39
64.76
59.1
58.6
58.7
59.1
67.1
66.2
60.5
59.5
58.61

0.8
11
0.7
0.7
0.7
0.9
0.79
311
320
35.84
21.6
30.1
32.27
18.2
20.7
20.0
18.0
18.9
16.1
18.3
18.7
14.1
19.5
19.9
19.7
19.2
19.9
20.35
18.32
234
24.3
24.3
24.5
20.3
20.0
24.7
21.0
22.38

0.5
0.5
0.5
0.5
0.6
0.8
0.22

12.7
3.2

42.73

0.2
0.2
0.1
0.1
0.2
0.1
0.2
3.3
3.89

25.0
24.8
24.5
24.4
24.2
23.7
24.45

12.5
13.1
13.5
13.9
13.8
13.9
13.58
18.8
18.9
19.20

1.07

0.27
1.6
1.6

0.56

11.7
10.0

11.0

111
0.9
12.1
11.3
1.2
12.0
11.19

15.5
15.1
16.5
14.8
11.8
13.1
133
14.3
15.11

- 2.12
- 2.12
- 2.12
- 2.12
- 2.12
- 2.12
- 2.12

453 210
46.2 210
44,92 2281
37.98 19.28

98.9
98.3
99.9
99.8
99.9
99.9
99.9
99.8
100.0
100.2
99.9
100.0
100.6
100.5
100.0
100.0
99.0
98.1
101.7
98.2
98.1
99.9
98.8
98.1
99.5
99.5
98.4
100.5
100.9
99.1
100.0
100.0
98.2
98.2
99.6
98.5
99,4
99.4
98.7
98.1
100.0
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quartz

quartz
tremolite
tremolite
tremolite
tremolite
tremolite
tremolite

anorthite
anorthite

variscite-strengite
variscite-strengite

microcline
albite
albite
microcline
albite
microcline
microcline
albite
microcline
albite
albite
microcline
microcline
albite

jadeite
jadeite
jadeite
jadeite
jadeite
jadeite
jadeite
jadeite

(1) Mineralogy database



33

(2) Compiled from Deer et al. (1993)

Table 2: Comparison of the chemical composition of the jadeite muiraquitds analyzed in the

present study using SEM/EDS, and jadeite from Montagua, Guatemala.

Samples Si0, AlL,O; Fe,O; MgO CaO Na,O K,0O P,0s5
(%) () () () (0 () (%) (%)
518" 59.1 23.4 0.2 - - 155 - -
518 58.6 24.3 0.2 - - 15.1 - -
519" 58.7 24.3 0.1 - - 16.5 - -
519° 59.1 245 0.1 - - 14.8 - -
524" 67.1 20.3 0.2 - - 11.8 - -
524° 66.2 20.0 0.1 - - 13.1 - -
525" 60.5 24.7 0.2 - - 13.3 - -
525° 59.5 21.0 3.3 - - 14.3 - -
average 59.1 234 0.2 - - 155 - -
Guatemalan
jadeite®
59.2 23.7 0.3 - 11 14.4 - -

(3)Compiled from McBirney (1967)

4. Conclusions

The muiraquitds analyzed in the present study, which belong to the Pard state
government and are on display in its Gemas (Gemstone) and Encontro ( Meeting) museums,
were shown to have been made from a variety of different geological materials, based on their
mineralogical and chemical composition. This conclusion contradicts the idea that these
pieces are all made of jadeite derived from a common source, often thought to be Asiatic in
origin.

Of the 22 pieces examined here, seven are made of quartz, seven of albite, microcline,
and quartz, three of tremolite, which is also known as nephritic jade, one is made of variscite-
strengite, and one of anorthite. These minerals are all relatively common components of
igneous and metamorphic rocks, which are found in outcrops throughout most of the Amazon
basin. Obviously, then the origin of these pieces may be local.

Considering all the specimens analyzed up to the present time, including those from
the collections of the Museu Goeldi (Goeldi Museum) and the Museu de Arqueologia e
Etnografia (Museum of Archeology and Ethnology) of the Universidade de Sao Paulo (USP)
(University of S&o Paulo), only those of one museum — the Museu do Encontro — included

pieces made from the most intriguing mineral of all, jadeite. This mineral was identified in
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four specimens (518, 519, 524, and 525). Jadeite is still virtually unknown from the
geological outcrops or subsoil of the Brazilian Amazon basin, or any other part of the country.
The identification of this mineral from the pieces in the Museu do Encontro collection would
appear to reopen the discussion with regard to the geographic and geological origins of the
muiraquitds found in the Amazon. Prior to the present study, muiraquitds were generally
thought to be Amazonian in origin, given that no jadeite pieces (only nephritic jade) had been
identified in the collections. Rocks rich in tremolite and tremolite-actinolite are common in
many of the region’s geological environments, where they are found in both ultramafic and
metamorphic terrains.

One possibility is that the jadeite found in the muiraquitds from the collection of the
Museu do Encontro originated from Central America, given the presence of this mineral in a
large area adjacent to the Montagua River in Guatemala. This is the closest site with
archeological affinities with the Amazon region. However, the chemical composition of the
jadeite in these pieces is slightly different from that of Montagua with regard to the levels of
Na,O and CaO. Further studies, in particular using trace elements, would throw additional
light onto the geochemical affinities of these materials, and would help determine whether the
muiraquitds were made from Guatemalan jadeite. Additional research is urgently needed in
order to define the true origin of this mineral, and thus of the muiraquitas themselves, and in
particular, their authenticity.

If the Central American origin were confirmed, an extensive commercial route may
have existed, linking a diversity of societies, including those in the Amazon basin. This would
obviously contradict the idea that the artifacts originated in Asia. Batrachian artifacts similar
to the muiraquitas of the Amazon basin have been found on a number of Caribbean islands
(Boomert, 1987), sculpted from a variety of rocks and minerals, but rarely jade, and also in
the Guyanas (Rochette, 2007; Hernandez, 2000 e Feldman, 1975).
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The muiraquitds, one of the most distinct expressions of pre-colonial Amazonian
culture, are Stone artifacts carved meticulously in a variety of forms, in particular batrachians.
They were produced from extremely hard, green minerals or rocks. These pieces can be
found in a number of museums, but with no contextualization whatsoever, hampering a more
reliable diagnosis of the probable processes involved in the production of the artifacts. Even
so, a careful analysis of the surface texture of the muiraquitds permitted the identification of
some of the techniques used in the production of these pieces. Morphological studies of 17
specimens from the Gemas (Gemstone) and Encontro (Meeting) museums in Belém
distinguished three principal groups of muiraquitds, based on carving techniques, with a

production process divided into four phases: paring, perforation, carving, and polishing.

Key-words: MUIRAQUITA, CARVING, TECHNIQUES, AMAZONIA, JADEITE.

Los muiraquitds, uno de los simbolos del impresionante desarrollo de la cultura pre-
colonial Amazonica, son artefactos liticos cuidadosamente tallados en varias formas,
principalmente batraquiana. Se han elaborado de minerales o rocas verdes de elevada dureza.
Estas piezas se encuentran en museos, totalmente fuera de contexto, lo que hace dificil
establecer con precision una supuesta cadena de operaciones. Sin embargo, todavia fue
posible a través del anélisis de la textura superficial de los muiraquitds, identificar algunas

técnicas utilizadas en la produccion de estos artefactos. Los estudios morfolégicos en 17
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piezas del Museo de Gemas de Para y del Museo do Encontro muestran que los procesos de
esculpir los muiraquitds permitieron la distincion de tres grupos principales, con una cadena
de operaciones comprendida de cuatro etapas de elaboracion: desbaste, perforacion, tallado y
pulimiento.

1.Introduction
The muiraquitd is one of the symbols of the highly-developed pre-colonial culture of

the Amazon Basin. These artifacts were produced in a number of different forms, in particular
batrachians (frogs), and are sculpted primarily from green stone, relatively hard minerals,
such as quartz, nephritic jade, jadeite, and amazonite (Meirelles and Costa, 2011). While the
symbolism of these pieces and their mineralogical composition have been investigated in the
past, in particular over the last decade (Costa et al. 2002a, 2002b), the productive process,
while much admired, has not been analyzed in detail. The hardness of the raw material used
for the production of these pieces makes them difficult to reproduce, even with modern
technology, which raises the question of how they could have been fabricated under
prehistoric conditions. This serves as proof of the highly-developed technology available for
the production of these artifacts, which almost certainly endowed considerable social prestige,
not only on the individuals who used them as bodily adornments, but also the artisans who
guarded the knowledge necessary for their production.

Most researchers believe that the muiraquitds do not originate from the region in
which they have been found (Netto, 1885; Rodrigues, 1899), but Barata (1954) referred to
archeological sites close to the city of Santarém in the central Amazon (western Pard) which
contained remarkable stone instruments, such as saws, and implements for polishing and
scraping, appropriate for the production of mineral artifacts. Unexpectedly, however, no
evidence was found of the production of muiraquitds at the site, not even half-finished pieces

or broken fragments.



41

The archeological research conducted during the period when Barata (1954) was
active demonstrated that the followers of the Tapajo culture did not use nephrite or jadeite for
the production of stone artifacts. None of the muiraquitds found in Santarém or the
surrounding area were produced from local rocks or minerals (Barata, 1954). However, this
does not necessarily mean that local artisans did not have the capacity to carve such well-
sculpted and artistic pieces with the tools available at the time, which required only skill,
patience, and time.

The prehistoric peoples of the Amazon Basin, in particular those that inhabited the
floodplain of the lower Amazon, where the Santarém/Tapajé and Konduri (and earlier)
cultures predominated, were capable of sculpting artifacts in hard stone like that used for the
production of muiraquitds, given that they are known to have produced large quantities of
stone artifacts, made from raw materials harder than jade or nephrite. The quartz arrowheads
made with rock crystal and chalcedony, many of which had a polished finish, are a prime
example of this work.

In China, the practice of sculpting jade originated around 7,000 years ago (Jianfang,
2002). In their article on Chinese jade carving techniques, Sax et al. (2004) described the
methods used by the prehistoric peoples of Beijing to produce the pieces. Four types of
abrasive substances were employed in the initial paring of the material: quartz (hardness 7),
almandine garnet (hardness 7 to 7.5), corundum (hardness 9), and diamond (hardness 10).
These substances were mixed with water to form a type of paste, which was applied to the
surface of the stone using tools such as saws and files. Tools made of a variety of materials
were used in the production process, including pieces of bamboo, leather, and blocks of stone
or even metal, such as iron and bronze (Sax et al. 2004).

In his paper on Taino jade artifacts from Puerto Rico, Smith (1954) describes some of

the probable jade carving methods used by the peoples of Central America. According to this
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author, the raw material was initially abraded with material such as sand or crushed stones,
such as rubies, pyrite, hematite or jade itself. Cords were used to cut linear furrows and create
straight-line incisions. Perforations were made with bird bones and possibly metals, in later
periods, which permitted the production of large orifices. Conical holes were perforated using
wood (including bamboo) or bone tools.

Curved patterns were created using a hard stone chisel, without the application of
abrasives, primarily by the Olmec and ancient, classical Maya (Snarskis, 2003). The pieces
were polished with fine abrasives (sand) or with bamboo or wood in order to produce a
smooth finish and shiny surface (Smith, 1954). Based on the available knowledge of the
prehistoric practices of a number of different cultures for the production of artifacts or the
carving of objects in minerals, often rare and of extreme hardness, the present study discusses
the principal forms and processes employed for the production of pieces of such fine finish as
the muiraquitds and beads, classic representations of Amazonian prehistoric culture. In
particular, this discussion aims to demonstrate that these peoples were able to produce and/or
acquire these pieces during their cultural development.
2.Materials and Methods

For this study, 17 muiraquitds were obtained from the collection of the Culture
Secretary of the Brazilian state of Para, which are on display in the state-run Museu de Gemas
(Gemstone) and Museu do Encontro (Meeting) museums. The first step was a detailed
macroscopic description of the pieces, considering their color, dimensions, mass and form,
design, holes, degree of conservation, polish, and sheen. The pieces were then analyzed with a
binocular Zeiss microscope, in order to identify superficial morphological features, such as
furrows, grooves, perforations, and the presence of foreign elements not part of the original

mineral.
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3. Results and Discussion
3.1Morphological description
The morphological characteristics of the muiraquitds examined in the present study

(Figures 1, 2, and 3, and Tables 1 and 2) permitted the definition of three principal groups:

3.1.1 Group 1: green batrachian forms with raised features and a single transverse hole
These muiraquitds (Figure 1) were produced in quartz (SiO), variscite-strengite,
(AlLFe)PO4.2H,0, anorthite (CaAl,Si,Og), albite (NaAlSi;Og), and microcline, KAISi;Og
(Meirelles and Costa, 2011). Lengths vary from 21 to 25 mm, widths from 14 to 22 mm, and
thickness from 7 to 10 mm (Tables 1 and 2). The pieces in this group are triangular in shape,
with well-defined legs and semi-circular heads. The mouth and limbs are defined with
relatively deep, round-bottomed grooves, around 1 mm deep and 3 mm wide. The eyes are
represented by distinct, 2 mm-deep circular excisions, which create marked protuberances

(Figure 12a). Each piece has a single transverse hole, with a diameter of 2-9 mm.

X XY
(YR X )

Figure 1. Muiraquitas of group 1, showing the similarity in size, triangular shape, and single

transverse hole.
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3.1.2 Group 2: smooth muiraquitas
Group 2 (Figure 2) comprises only two pieces, carved from tremolite,
CaxMgs(SigO22) (Meirelles and Costa, 2011). These artifacts are brownish-green in color, 55
and 30 mm long, respectively, 35 and 20 mm wide, and 25 and 18 mm thick. The eyes are
represented by circular protuberances located laterally. The pieces each have two lateral holes
not visible from the front which, according to Barata (1954) are the sign of a true muiraquité.

There is no representation of legs, mouth or nostrils.

505 506

Figure 2. The two muiraquités of group 2, which lack legs, mouths, and nostrils, but have two

lateral holes thought to be typical of the true muiraquités.

3.1.3 Group 3 — Muiraquitas with frontal holes
This group (Figure 3) includes six muiraquitds, two made from quartz (SiO), and four

from jadeite, NaAlSi,Og (Meirelles and Costa, 2011). The artifacts of this group are
characterized by a well-defined frontal perforation, with no representation of eyes or mouth.
Two of these pieces (524 and 525) are rectangular in shape, two (518 and 519) are ovoid, and
two (510 and 526) are slightly triangular. While the head of pieces 524 and 525 are

rectangular, those of the others are semicircular. The legs and head are represented by



45

rounded grooves, which are deep (around 2 mm) and wide (3 mm). All these pieces are in a

perfect state of conservation.

510 518 519
524 525 526

Figure 3. Muiraquitds of group 3, which are characterized by a frontal hole, and a lack of

mouth and eyes.



Table 1: Morphological characteristics of the muiraquitas of the Para state Museu de Gemas (Gemstone Museum).

Catalog number

Parameter 504 505 506 508 510 512 513 515
Condition Good Good Good Good Good Good Good Good
Length
(mm) 50 55 30 40 45 23 25 21
Width
(mm) 25-38 20-35 7-20 20-28 30-35 12-17 14-23 10-19
Thickness
(mm) 15 25 18 10 12 8 10 7
Hole diameter
(mm) 5 10 3 9 3 2 2 2
Type of
hole Frontal Double Double Single Frontal Single Single Single
transversal  transversal transversal transversal  transversal transversal
holes not holes not
visible visible
from the from the
front front
Form Batrachian Batrachian  Batrachian  Batrachian  Batrachian  Batrachian  Batrachian  Batrachian

Table 2:
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Table 2: Morphological characteristics of the muiraquitas of the Para state Museu do Encontro (Meeting Museum).

47

Catalog number

Parameter 516 517 518 519 521 524 525 526 527 528
Condition Reasonable Good Good Good Good Good Poor Good Reasonable Good
Length

(mm) 21 25 20 21 22 24 23 38 40 39
Width

(mm) 10-19 16-22 12-15 14-16 14-16 11-12 10-11 30-32 26-35 25-43
Thickness

(mm) 7 10 5 8 8 4 4 10 10 10
Hole
diameter

(mm) 2 2 2 2 2 3 3 3 2 4
Type of

hole Single Single Frontal Frontal Single Frontal Frontal Frontal Single Single

transversal transversal transversal transversal  transversal

Form Batrachian Batrachian  batrachian batrachian batrachian batrachian batrachian batrachian  Batrachian
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4. Superficial features of the muiraquitds and their importance for the chain of
production

Previous experiments, reported by Sax et al. (2004) indicated that it is possible to draw
reasonable inferences on some of the techniques used to produce such well-carved artifacts. In
the case of the muiraquitds, the principal problem is that they are found in collections with no
historical contextualization whatsoever. No records were found of finds associated with these
objects, such as debris from carving, or the tools used for their production. The lack of such
evidence hampers the reliable interpretation of each process employed in the production of the
pieces, although the available descriptions of the techniques used in other cultures to produce
archeological stone artifacts (Smith, 1954; Jianfang, 2002; Sax et al. 2004) provide a useful
baseline, given the assumption that at least part of this technology was either available to the
artisans producing the muiraquitds, or was replicated independently by them.

Appropriate manual skills and adequate tools are necessary to carve, sculpt, and
decorate extremely hard materials, such as quartz, nephritic jade, jadeite jade, and amazonite.
In the present study, it was possible to identify four steps in the production of the muiraquitas,
based on the microscopic examination of surface textures.

4.1 Paring
This is the first step in the production process, during which the mineral is trimmed

and shaped crudely with a piece of stone, probably a rounded striker (Figure 4), or worn down
using an abrasive mixture of water and coarse sand or ground stones (probably pyrite,
corindon, hematite or the mineral being processed). This process is interpreted by analogy
with those known from other prehistoric peoples.

This initial procedure removes all the irregularities from the surface of the piece,
molds the angles, and rounds the corners. Following this process, the dimensions of the piece

(width, length, and thickness) are similar to those of the end product (see Figure 5).
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The piece shown in Figure 5 is from the collection of the Goeldi Museum, also in
Belém, and was produced in tremolite, as determined by x-ray diffraction (Meirelles and
Costa, 2011). It is 48 mm long, 20 mm wide, 9 mm thick, and has a 2 mm-diameter hole. It is
catalogued as a pendant and has the two lateral holes invisible from the front considered by
Barata (1954) to be a diagnostic characteristic of a true muiraquita. The dimensions and shape
of this piece are very similar to those of the muiraquitas, and it is possible that it represents a
preliminary stage in the production process. The piece is perforated, has smooth angles, and is
close to the dimensions of a finished piece, ready to receive the more delicate carving of the
details of the legs, eyes, and neck. It is possible to observe a series of randomly-oriented

linear abrasions on the surface of the piece (Figure 5).

Figure 4. Paring of the mineral by friction against a mineral or rocky substrate.

Figure 5. Frontal and rear view of pendant number 578 from the collection of the Goeldi
Museum in Belém. The amplification shows that the surface is criss-crossed by linear

superficial abrasions with no predominant orientation.
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In the case of specimen 510, a rare archeological abrasive was used, which produced black
parallel lines formed at an angle of approximately 60° to the main body of the piece (Figure
6). This material is formed by moissanite, SiC (Figure 7), a very rare mineral, which was

probably unknown to prehistoric man, and quartz, of which piece 510 is composed.

Figure 6. Posterior view of muiraquitd 510, showing the variation in tones and black parallel

lines that indicate the use of a nonconventional abrasive, atypical of the prehistoric world.
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Figure 7. X-ray diffraction spectrum of the black material found on specimen 510,
corresponding to moissanite (SiC).

The presence of a few parallel abrasions on the posterior surface of specimen 510
suggest that some form of rotational process was used during the paring of the piece, possibly
through the use of a type of circular saw made of rock. Sax et al. (2004) observed that rotating

disks can produce superficial parallel abrasions, either curved or straight (Figure 8). The
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technology used to produce piece 510 does not appear to have been known to native

Amazonians, at least based on the evidence available at the present time.

Figure 8. Detail of the posterior portion of muiraquitd 510 from the Gemstone Museum, seen

from the posterior face, showing the light parallel abrasions.

4.2 Perforation

The second step in the process is the drilling of the holes. Rodrigues (1899) concluded
that these holes, used to thread cords, were produced using a process similar to that observed
in the Uaupés tribe. The members of this tribe use a thin rod of pacova sororoca
(Phenakospermum guyanensis) and, with fine sand and water, hold the stone between the first
two toes of one of the feet, while rotating the drill between the palms of the hands. With skill
and patience, they are able to drill the stone. This procedure is equivalent to that described by
Grinberg (1995) for the perforation of cylindrical beads: one end of the cylinder is placed on
the ground and held between the feet, while the extremity of a thin rod of (Socratea
exorrhiza) wood is placed against the upper end of the cylinder and rotated between the palms
of the hands until it begins to bore into the cylinder. Fine sand is occasionally added to the
area being bored, but water is never used. When the rod begins to bore into the substrate, a
little resin is added to the edge of the cylinder in order to ensure that it doesn’t slip, but once it

has penetrated into the cylinder, resin is no longer applied. A number of different rods are
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used during this process, given that they must be constantly sharpened to ensure successful
boring, and are thus worn down rapidly.

Grinberg (1995) made an interesting observation on the position of the holes relative
to the axis of the adornment. In the Tukano and Tuyuka, the holes used for hanging the piece
are normally transversal to its main axis, while those perforated through the longitudinal axis
are very rare pieces, which have a greater symbolic significance among the members of the
tribe. This is probably due to the difficulty of producing longitudinal holes in these pieces
without provoking fractures, as well as the much longer time required for their production.

However, it is difficult to imagine that perforations of up to 7 cm in extension could
have been made in stone artifacts like muiraquitds using only the palms of the hand. Some
authors, such as Sax et al. (2004) have described the use of tools similar to a rustic borer,
powered by a drill head rotating around an axis perpendicular to the surface being bored. The
drill is powered by a bow, and downward force is applied when the palm of the hand and
some other part of the artisan’s body (normally the head) is pressed onto the rotating head, as

shown in Figure 9.

Figure 9. System probably used in Neolithic cultures for the perforation of holes in rocks and

minerals, based on the description of Sax et al. (2004).
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(b)

Figure 10. Detail of muiraquitd 510, showing (a) frontal hole, with tapered shape; (b)

posterior view showing irregular brown and yellow bands, or possibly, stains.

In the case of the muiraquitds with double holes, the evidence indicates that the
perforation was conducted in two stages. The first stage consisted of an initial incision, first
on one side, and then on the other (Barata, 1954), producing tapered holes on both sides of the
piece, in the form of inverted funnels (see Figure 11a and b). The second stage consisted of
the perforation of a hole joining these incisions, which would allow the cord to be passed
through the piece.

The holes in these muiraquitds are 2 to 3 mm in diameter. Specimen 505 presents
irregular cavities and whitish marks on its posterior surface, indicating a mineralogical
variation. The dark brown stains may be the product of the weathering of ferrous-magnesium
minerals, resulting in iron oxy-hydroxides. The whitish cavity visible in Figure 11(c)
represents the location from which the sample was collected for the chemical and

mineralogical analyses.
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Sample collected

(©) (d)

Figure 11. (a) Schematic diagram of the initial incisions made during the perforation process;
(b) image of the entrance of the funneled incisions in specimen 505; (c) detail of the double
lateral holes, indicated by arrows 1 and 2, and an unfinished hole, indicated by arrow 3; (d)
detail of the conical shape of the double holes.
4.3 Carving

There is little doubt that the third step in the process required a number of different
techniques, given the need to sculpt a variety of forms, such as eyes, legs, mouths, and
delicate decorative designs. Straight and curved grooves (Figure 12), for example, would

undoubtedly require distinct tools and techniques, or combinations of instruments.

(b)

Figure 12. (a) Surface of muiraquitd 505, in which the neck is represented by a linear groove;

(b) surface of muirquitd 517, with deeper furrows and curves.
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By analogy with Rodrigues (1875), the straight grooves may have been produced with
saws or small files made of minerals or sandy stones, moved in a to-and-fro fashion in a
straight line until producing the required effect (Figure 13). These incisions are normally flat-
bottomed, but rounded at the edges, and approximately 1 mm wide, creating an open u-shaped

profile.

Figure 13. Saw made of stone possibly used to obtain straight grooves.

The curved incisions may have been produced using a technique known as indirect
percussion, in which an intermediate tool — a punch — is used to remove part of the substrate
(Mello, 2001). This punch may have been made from a variety of materials, of animal, plant
or mineral origin (Figure 14). This technique is diagnosed by the thin parallel lines (Figure
15), which represent the percussion waves (Mello, 2001). The curved incisions involve
relatively wide (3 mm) and deep (2 mm) grooves, quite distinct from the linear incisions. The
curved incision of the inferior member and the mark defining the neck both present fine

parallel lines, indicative of a process of indirect percussion.

Figure 14. Indirect percussion technique simulating the production of curved incisions.

Modified from Mello (2001).



56

(b)

Figure 15. (a) Surface of muiraquitd 508, showing flat-bottomed curved incisions; (b) wide,
deep grooves representing the neck, showing signs of indirect percussion.

It is interesting to note that both the linear and the curved grooves of the polished
muiraquitds were also polished. In group 1, the incision responsible for the outline of the eyes
is indicated by two well-defined circular excisions, with a depth of around 2 mm. In most of
the pieces of this group, the excavation of the material surrounding the eyes resulted in the
protuberance of these details (Figure 16a).

Specimen 513 presents numerous dry internal cracks, which give it a milky
appearance (Figure 16). There is a large brown stain above the left eye, which was probably
formed by iron oxide-hydroxide. This piece, which is composed of intergrown microcline and
milky quartz, varies in color from green to white. The groove representing the mouth has a

smooth, rounded edge, and is 16 mm in width (Figure 16b).

(b)

Figure 16. (a) Eyes defined by excised circles; (b) deep groove indicating the position of the

mouth.
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Marks left during the excision of the eyes can be seen clearly in specimen 508 (Figure
17). In this piece, the protuberance that forms the eyes appears to have been produced by the
circular abrasion using some unspecified object. Microscopic analysis revealed fine curved
lines circling the eyes. In group 2, the eyes are delineated by slight, circular lateral

protuberances (Figure 18).

Figure 17. The head of muiraquitd 508, showing the marks left by the process of excision of

the eyes (red arrow).

Representation of th

Figure 18. The head of muiraquitd 505, showing the slight, circular lateral protuberance
representing the eye.
4.4 Polishing

The fourth and last step in the process is the polishing of the pieces, which also
appears to have involved two steps (buffing and polishing). The buffing consists of a gross
abrasion of the surface, using sand and a polishing stone, which leaves striations visible

macroscopically (Prous, 1986/1990). The final polishing uses a finer abrasive, which creates a
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shiny surface with only microscopic striations. Barata (1954) reported finding 31 samples of
polishing stones mixed with fine, rounded gravels on beaches in Santarém.

The final finish was achieved using materials that are less abrasive than stone (wood,
bamboo, and dry leather), all soaked in a paste of water and extremely fine sand (Prous,
1986/1990). This paste was almost certainly rubbed over the surface of the artifact, with the
aim of reducing the marks provoked by the polishing stones. The final sheen was probably
applied using dry leather, mixed with some organic substance, a technique used in many
different cultures, such as the Chinese, Olmec, and Mayan (Guang and Zhichun, 1992; Sax et
al. 2004; Cheng et al. 2004; Karl, 2005).

Specimen 513 was polished in a circular fashion, with a large concentration of parallel,
curved abrasions visible on its right-hand side (Figure 19). This piece, which was carved from
material composed of quartz, microcline, and albite, was predominantly bluish green,
changing to brown at the left extremity, due to the intercalation of iron oxide-hydroxide with
the quartz.

quartz intercalated with iron oxide-hydroxide

/

(b)
Figure 19. (a) Detail of the principal abrasions found on the surface of muiraquitd 521,

arranged in parallel curves; (b) Drawing of the curves shown in (a).

In the case of specimen 505, it is possible to observe an irregular distribution of

abrasions, in both transversal and longitudinal directions, produced by a haphazard polishing



59

process (Figure 20). There is a major concentration of parallel lines principally along the more
rounded part of the piece, which marks its outline. Fractures filled with iron oxide-hydroxide
can be observed on the right-hand extremity of the piece. The texture of this muiraquita is
rough to cavernous, with the inclusion of whitish materials, which appear to reflect its

mineralogical variation.

cracks filled with iron oxide-hydroxide

(h) (a)

Figure 20. (a) Detail of the principal abrasions on the base of piece 505, produced during

polishing; (b) drawing of the principal cracks and fractures.

5. Conclusions

According to their morphological features and carving patterns, the muiraquités
investigated in the present study can be divided into three principal groups:

Group 1: made of quartz, anorthite, albite, and microcline, with a single transversal
hole;

Group 2: made primarily of tremolite, with double holes invisible from the front;

Group 3: the most stylized pieces, made from jadeite and quartz, with a single frontal
hole.

The morphological data and microscopic analyses indicated that the muiraquitas
deposited in the collections of the Gemas (Gemstone) and Encontro (Meeting) museums vary

considerably in their design and sculpting patterns, as well as their mineralogical composition.
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These artifacts appeared to have been produced during two distinct periods, one of
which is compatible with the reports and publications of Rodrigues (1899) and Griinberg
(1995), and the other characterized by the use of rotating tools and uncommon abrasive, as
observed in piece 510. If these artifacts were produced during two distinct cultural periods,
the only selection criteria would have been related to the hardness of the raw material and its
green color.

The production process involved four basic steps, typical of those observed in the
fabrication of this type of artifact in many prehistoric and historic cultures: paring,
perforation, carving, and polishing. The tools and abrasive materials used in this process were
basically constituted of minerals and rocks. The observation of moissanite raises important
questions with regard to the use of this extremely rare mineral in prehistoric times or the
possibility that some of the pieces have been produced in modern times, when this material
has been synthesized for use as an industrial abrasive.

The production of artifacts such as muiraquitds would have made considerable
demands of prehistoric Amazonian humans, given the considerable skills and technology
required to make such pieces in the absence of metal tools. The production of such elaborate
and richly-carved objects made of such hard minerals would also have been valued very

highly in these cultures.
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Abstract

Beads and pendants are socially-prestigious stone artifacts, which are used to
demonstrate the social status and political control of great tribal chiefs. Ever since they were
first discovered and described, these pieces have been classified as being made from jade. The
present study involved a mineralogical analysis of 16 beads and 12 pendants belonging to the
Mario Simdes technical collection of the Goeldi Museum in Belém, Brazil. The results of the
analysis showed that the pieces were made of tremolite, tremolite-actinolite, calcite, quartz,
muscovite, hematite, dolomite, and kaolinite, and were thus all produced from similar
material. The artifacts made of tremolite — the mineral known as green stone — were
distributed over a wider area, which make reflect long distance trading. By contrast, the pieces
made from calcite or quartz+muscovite+microcline were found over a much smaller area,
primarily within the domain of the present-day municipality of Santarém. This suggests that
these more common, and less “precious” materials, found locally, were used to substitute the
scarcer green stones in the fabrication of objects of social prestige and ritual function.
Key-words: Beads, pendants, Amazonia, tremolite, actinolite
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1.Introduction

Given the enormous costs of archeological fieldwork, ancient societies are often
studied through the analysis of articles collected by naturalists and explorers during past
centuries. This material is usually preserved and displayed in museums or private collections,
and may include symbols of prestige and value in the respective community or society, with
an important role in social organization (Herrera, 1998; Barreto, 2001; Dahdul, 2002), such as
beads and pendants.

Prior to the publication of Frederico Barata’s work on the Muiraquitds and Beads of
the Tapajo, all green stones, such as pendants, were considered to be muiraquitds (Rodrigues,
1875). This resulted in a bias towards the study of the pieces considered to be muiraquitas,
while other artifacts, such as the beads of the Tapajo culture, were largely ignored. None of
the few studies published on Tapajé beads (Rodrigues, 1875; Barata, 1954) have focused on
the mineralogical characteristics or chemical composition of these artifacts. As the methods
then available for the identification of the mineralogical composition of such items were
destructive, analyses were prohibited by the considerable historical value of the pieces.
However, while this limitation has been overcome through the development of new analytic
techniques, only muiraquitds have been investigated up to now, in particular those of the
collections of the Goeldi Museum (MPEG) and the Gemas (Gemstone) and Encontro
(Meeting) museums of the Paréa state government in Belém, and the Museum of Ethnography
and Archeology (MAE) of the University of S&do Paulo (Costa, et al, 2002 a, 2002b; Meirelles
& Costa, 2011, submitted).

The present study aimed to redress this imbalance through the analysis of the
morphology and mineralogical composition of the beads and pendants (except muiraquitas)
found in the Mario Simbes Technical Collection administered by the Goeldi Museum in
Belém. In addition to providing evidence on the geographic origin of these artifacts, the
results contribute to the discussion of the role of these pieces in the culture and

communication of prehistoric Amazonian peoples.

2.Materials and Methods

The present study involved 28 pieces — 16 beads and 12 pendants — from the Mario
Simdes collection, which were kindly made available by the Goeldi Museum. The first step
was to analyze the procedures adopted during the collection of each artifact and examine its
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morphology. The mineralogical diagnosis was based on the X-ray diffraction (XRD) of a
small sample of each of the 28 pieces, obtained using a micro-drill, to avoid causing any
visible damage to the artifact. As some specimens varied in their composition, this procedure
may not have produced a representative sample of the total composition of all of the pieces.
The XRD analyses were conducted in an X’PERT PRO MPD (PW 3040/60) PANalytical X-
ray diffractometer, with a PW 3050/60 (Theta/Theta) goniometer and PW3373/00 ceramic X-
ray tube with a cobalt anode (K.; 1.78901 e« , 2200 W, 60 Kv) with fine long focus. The
spectrum or diffractogram was obtained using a scan of the detector (RTMS type,
X’Celerator) with an acquisition interval of 4 to 75° 26. Data were acquired using the X’Pert
Data Collector software (version 2.1a), and processed using X’Pert HighScore version 2.1b,
also provided by PANalytical. All analyses were conducted in the X-ray diffraction

Laboratory of the Geosciences Institute of the Federal University of Paré.

3. Results and Discussion
3.1 Geographic Origin of the Artifacts

The information available on the geographic origin of each piece is normally
unreliable, given that most of these articles were collected randomly by laypersons, with no
scientific or technical guidance. In many cases, information on the origin of the pieces was
obtained orally from third parties. Only two of the specimens were obtained during
excavations conducted as part of a research project, and could thus be allocated to a specific
archeological context. None of the other pieces have any archeological contextualization.
Even so, the reported origin of each specimen was plotted on a map in order to visualize their
distribution. The lack of archeological context limited the investigation of the productive
process, for example, given the lack of debitage, rejected nuclei or other debris from which
this process might be interpreted. The data on the probable sources of the artifacts (Figure 1)
indicate that 80% of the pieces originated from the region around the present-day city of
Santarém, at the confluence of the Tapajos and Amazon rivers (Figure 2).
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Geographic origin of the specimens analyzed in the present

study
Macapa
Alenquer
Faro
% Unknown
VilaFranca
Obidos
Santarém
o] 5 10 15 20
Number of artifacts

Figure 1. Number of artifacts (pendants and beads) by geographic origin, based on the Goeldi

Museum database.

. Main sites at which the beads and pendants analyzed in the present study were collected

Figure 2. Map of the lower Amazon region, centered on the city of Santarém, showing the
principal sites from which the beads and pendants were obtained, according to the Goeldi

Museum database.
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3.2 Morphology of the beads and pendants

The morphological description of the beads and pendants analyzed in the present study
was based on the analysis of the following attributes: geometric form (shape), arrangement
and development of the holes, dimensions, color, and condition.

3.2.1 Beads

The 16 beads were all rounded in shape and fully perforated. They were between 14
mm and 58 mm long and 10 to 15 mm in diameter, with holes 3 to 6 mm in diameter (Table 1,
Figure 3). Colors varied from light and dark green, through yellowish green to brown. Almost
all the pieces were in perfect condition, with just one specimen (579) fragmented.
According to the classification of Bennyhoff et al (1987), five of the pieces (644, 692, 693,
699, and 572) were barrel-shaped, four (574, 590, 676, and 681) were long straight cylinders,
and five (573, 579, 647, 665, and 683) were short straight cylinders (Figure 4). Two of the
specimens (576 and 679) could not be assigned to a Bennyhoff category, but have been

classified as being of the truncated hourglass type by the Goeldi Museum (Figure 3).

Catalog Number 579 573 574 681
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Figure 3. Photographs and technical drawings of the beads examined in the present study.

3.2.2 Pendants

The pendants are more varied in shape and iconographic representation. Nine of the
ten pieces are fully perforated, while one (693) is unfinished (Figure 4). Eight of these
specimens have only one hole, while two (571 and 578) have four holes not visible from the
front. The length of these pieces varies from 11 mm to 68.8 mm, width from 5 mm to 22 mm,
and thickness from 1 mm to 11 mm (Table 2). Colors range from green and yellow to brown
and black. Pendants 2808 and 2809 (Figure 5) were collected from an archeological
excavation on the campus of a university in Macapa, Amap4a, and are thus the only pieces
with archeological contextualization. One of these pieces was 17 mm long, 5 mm wide and 6

mm thick (Table 2), while the other was 47 mm long, 36 mm wide and 5 mm thick.
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Figure 4. Photographs (frontal view) and technical drawings (frontal, posterior, and base
perspectives, and profiles) of the pendants examined in the present study.
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2808 2809
Figure 5. Pendants 2808 and 2809 were collected from an archeological excavation on the
campus of a university in Macapa, Amapa.



Table 1: Morphological characteristics of the beads analyzed in the present study, according to the classification of Bennyhoff et al (1987).

Catalog Shape Perforation Condition Length (mm) Diameter Diameter of Color
Number (mm) perforation
(mm)
572 barrel* Longitudinal Good 14.8 13.3 3.3 Yellowish green
573 short straight cylinder ~ Longitudinal Good 21 12 2.6 Yellowish green
574 long straight cylinder ~ Longitudinal Good 30.7 12.8 6 Green
576 truncated hourglass Longitudinal Good 17.7 9.8 2.9 Light green
579 short straight cylinder ~ Longitudinal Broken 22.8 12 2 Greenish yellow
590 long straight cylinder ~ Longitudinal Good 35 10 5 Dark green with light green and
yellow blemishes
644 barrel* Longitudinal Good 10 6 2.2 Light brown
647 short straight cylinder ~ Longitudinal Good 11 8 2.5 Light brown with red blemishes
665 short straight cylinder ~ Longitudinal Good 12 6.5 2.2 Light brown
676 long straight cylinder ~ Longitudinal Good 24 5 3.3 Light brown
679 truncated hourglass Longitudinal Good 20 11 5 Dark brown
681 long straight cylinder ~ Longitudinal Good 59 12.6 9 Whitish green
683 short straight cylinder ~ Longitudinal Good 12 6 3 Yellowish green
692 barrel* Longitudinal Good 15 9 2.5 Light brown
693 barrel* Longitudinal Good 16 10 5 Light brown
699 barrel* Longitudinal Good 18 10 5 Light brown

*Not included in the classification of Bennyhoff et al (1987).
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Table 2: Morphological characteristics of the pendants analyzed in the present study, according to the classification of Bennyhoff et al (1987).

Catalog Shape Perforation Condition Length (mm) Width Thickness Color
number (mm) (mm)
571 Batrachian Double holes Good 59 20 11 Light yellow
not visible
from the front
575 Irregular Frontal Good 28 12 5 Yellowish green
577 Irregular Frontal Good 34.3 21.9 4 Yellowish green with white
blemishes
578 Irregular Double holes Good 68.8 20 8.8 Dark green with white blemishes
not visible
from the front
583 Irregular Frontal Good 32 22 7 Black with whitish blemishes
584 Square Frontal Good 22 21 2 Greenish gray
622 Irregular Transversal Good 27 12 5 Dark brown
639 Irregular Frontal Good 30 24 4 Dark brown
unfinished
650 Irregular Frontal Good 25 15 1 Dark brown
653 Irregular Frontal Good 11 8 7 Dark brown
2808 Irregular Frontal Good 17 5 6 Whitish green
2809 Irregular Frontal Good 47 36 5 Dark green
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4. Mineralogy

The specimens were almost invariably composed of a single mineral, including
tremolite, Ca,;Mgs[Si;O1:(0OH),], tremolite-actinolite, Ca,(Mg, Fe)s[SizO11(OH),], calcite,
CaCOg;, quartz, SiO,, muscovite KAIl,(SizAl)O10(OH,F),, hematite, Fe,O3, dolomite,
CaMg(CO3),, microcline, KAISi3;Og and kaolinite, Al,Si,Os(OH)4 (Table 3, Figures 6, 7 and
8). There was no obvious difference between beads and pendants in mineralogical
composition (Tables 3 and 4). The mineralogical analyses of pendants 2808 were
complemented by chemical analyses provided by a dispersive energy system (EDS) coupled
to a scanning electron microscope (SEM) and an electron microprobe (EMP), (Table 5),
which confirmed that the mineralogical composition of the pieces was dominated by
tremolite.

Table 3: Mineralogy and origin (see Figure 2) of the beads analyzed in the present study.

Specimen Minerals identified by XRD Reported origin
572 tremolite or tremolite-actinolite Obidos
573 tremolite or tremolite-actinolite Vila Franca
574 tremolite or tremolite-actinolite Unknown
576 tremolite or tremolite-actinolite Obidos
579 tremolite or tremolite-actinolite Santarém
681 tremolite or tremolite-actinolite Faro
644 quartz + muscovite + microcline Santarém
665 quartz + muscovite + microcline Santarém
676 quartz + muscovite+ microcline Santarém
692 quartz + muscovite + microcline Santarém
679 quartz + calcite + dolomite Santarém
647 hematite + kaolinite Santarém
590 quartz Santarém
683 quartz Santarém
693 calcite Santarém
699 calcite Santarém

Table 4: Mineralogy and origin (see Figure 2) of the pendants analyzed in the present study.

Specimen Minerals identified by XRD Reported origin
571 tremolite or tremolite-actinolite Santarém
575 tremolite or tremolite-actinolite Faro
577 tremolite or tremolite-actinolite Unknown
578 tremolite or tremolite-actinolite Faro
584 tremolite or tremolite-actinolite Alenquer
2808 tremolite or tremolite-actinolite Macapa
2809 tremolite or tremolite-actinolite Macapa
583 quartz + muscovite + microcline Santarém
653 quartz + muscovite + microcline Santarém
622 calcite Santarém
639 calcite Santarém

650 calcite Santarém
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Table 5: Results of the alternative chemical analyses of pendant 2808, compared with the
composition of tremolite recorded by Adams (2007).

Composition (%) of:

Technique or study SiO, Al,O4 Fe,O; MgO CaO Na,O K,0O P,O5

Electron microprobe 57.3 0.7 0.6 22.7 12.5 0.1 0.1 -
58.8 1.0 0.5 22.9 12.6 0.1 0.2 -

SEM/DES 58.8 0.8 0.5 24.0 13.1 0.3 0.1 -
58.7 0.9 0.3 23.4 14.0 0.2 0.1 -

Adams (2007) 58.54 0.78 0.22 24.45 13.59 0.27 0.12 -
(@) (b)

Figura 6 . Sample X-ray diffractograms (CoKe) of beads, showing the component minerals:
(a) tremolita; (b) quartz (Qtz), muscovite (Ms) and microcline (Mc).
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Figura 7 . Sample X-ray diffractogram (CoKe) of bead (647) , showing the component

minerals: kaolinite (KIn) and hematite (Hm).
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Figura 8 . Sample X-ray diffractograms (CoKe) of pendants, showing the component

minerals: (a) tremolita; (b) quartz (Qtz), muscovite (Ms), and microcline (Mc).

Three principal groups of artifacts can be distinguished, based on the predominant

mineral of their composition:

(2) calcite (5 pieces);
(2) tremolite and/or tremolite-actinolite (13 pieces);

(3) quartz + muscovite + microcline (7 pieces).
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In general, the artifacts made from tremolite and tremolite-actonolite (group 2) were the most
widely-dispersed, being found throughout the lower Amazon basin, ranging from the Tapajos
and Trombetas rivers to the mouth of the Amazon, near the city of Macapa. By contrast, the
pieces carved from calcite or quartz + muscovite + microcline (groups 1 and 3) were restricted
to the region around the mouth of the Tapajos River. The latter mineralogical combination is
indicative of granitic rock. There are no outcrops of this type of rock in the region, although it

can be found further upriver.

5. Conclusions

The beads were sculpted in a number of different shapes, varying from straight
cylinders to truncated hourglass, which implies the use of relatively complex production
techniques (Grunberg, 1995), a conclusion supported by the fact that they were all perforated
longitudinally. By contrast, the pendants were carved in a wide variety of shapes, and most
had a single perforation.

Both types of artifact varied considerably in size and color, varying from light or dark
green to yellowish green, reflecting the presence of the dominant mineral, tremolite-actinolite.
The pieces were normally composed of a single mineral, either tremolite-actinolite, tremolite,
calcite, quartz, muscovite or microcline. Beads and pendants did not differ in composition,
indicating that they were produced from the same raw materials. These minerals are classic
constituents of rocks, such as schists, gneisses, and granitoids, which form the principal
cratonic bodies, fold zones, and orogenetic bands of the Amazon basin. This indicates that the
source of the raw material would have been somewhere within the region of the lower
Amazon basin.

The pieces carved from tremolite and/or tremolite-actinolite were obtained from a
wide area, encompassing the whole of the lower Amazon basin, as far as the mouth of the
river, whereas the artifacts produced in other minerals, such as calcite or quartz + muscovite +
microcline (groups 1 and 3) were less widely distributed, being found predominantly in the
region of Santarém. While the results of the mineralogical analyses indicate that the artifacts
may have been sourced locally, the lack of any archeological evidence of the productive
process means that it is not yet possible to determine reliably whether they were actually
produced in the region.
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CONCLUSOES

Com base na composicdo mineraldgica e quimica, é possivel afirmar que o0s
muiraquitds pertencentes ao acervo dos museus do Governo do Estado foram confeccionados
com em diversos minerais e rochas. Das 22 pecas analisadas, sete sdo constituidas apenas de
quartzo em tonalidades diversas; sete de albita, microclinio e quartzo; trés de tremolita,
correspondente ao jade nefritico, e uma de anortita. Todos estes sdo0 minerais comuns,
formadores de rochas igneas e metamorficas, encontrados em terrenos arqueanos e
proterozoicos aflorantes de vastas areas da Amazénia. No entanto, no acervo do Museu do
Encontro foram identificadas quatro pegas com o mineral mais intrigante e discutido pelos
pesquisadores de muiraquitds: a jadeita, portanto o jade verdadeiro. A ocorréncia desse
mineral, até 0 momento, ndo foi descrita em terrenos geoldgicos do Brasil, e, por conseguinte
na Amazonia. Tendo em vista que a maioria das pesquisas arqueoldgicas e etnograficas
realizadas na regido reitera um contato com a Mesoamérica, area de ocorréncia do jade
jadeitico empregado na elaboracdo de artefatos liticos, essas quatro pecas de muiraquitd
podem reforgar esta conclusdo. Apesar de sua composi¢cdo quimica apresentar uma pequena
diferenca nos teores de Na,O e CaO, em comparacdo a jadeita do rio Montagua, na
Guatemala.

Seria necessario entanto realizar pesquisas sobre os elementos-tracos tanto nos
muiraquitds como no jade da referida regido, para tentar fortalecer ou ndo esta premissa de
que a procedéncia da jadeita dos muiraquitds fosse a América Central.

A diversidade mineralogica dessas pegas de muiraquitds indica que, provavelmente,
havia uma extensiva rota de troca de objetos. O ponto de partida dessa rota poderia ter sido a
América Central, passando pelas Guianas e Suriname (onde ha relatos de achados de formas
batraquianas), e chegando & Amazénia, e claro a prdpria regido Amazonica.

O ponto em comum entre as pecas pesquisadas é a cor verde dos minerais utilizados,
indicando que ndo havia preferéncia por um determinado mineral, e sim pela tonalidade
caracteristica dos muiraquitds, mas distinguissem o mineral pela variagdo da dureza, evitando-
se aqueles de dureza baixa, que sdo menos comuns. As pecas em si mostram variagdes no
design, ligeiramente no tamanho e no ressalte dos membros, da boca e das narinas, e
principalmente na posicdo dos furos, que podem ser frontais, transversais e laterais, que
independem da composi¢cdo mineraldgica. Essas diferengas podem representar artesdos

diferentes, maior ou menor dureza dos minerais empregados, e quica culturas distintas.
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As contas e pingentes do acervo do Museu Paraense Emilio Goeldi (MPEG)
procedentes da mesma regido dos muiraquitas, embora representem uma forma muito distinta
dos muiraquitas, foram elaboradas também em grande parte nos mesmos minerais utilizados
para 0s muiraquitds, como tremolita-actinolita, tremolita, quartzo e microclineo; no entanto
outros minerais foram identificados como calcita, variscita-estrengita, muscovita, hematita,
dolomita e caulinita. Na colecdo ndo ha nenhuma peca em jadeita. Portanto a matéria-prima,
da mesma forma que a maioria dos muiraquitds, pode ter tido sua area fonte nos terrenos
geoldgicos Argueanos Proterozdicos, proximos ao Baixo Amazonas.

As contas se apresentam em formas variadas, desde cilindricas retas curtas, retas
longas, cones truncados, pildo e barril; além de dimensdes variadas e furos com diametro
também variavel. A sua elaboragdo requereu também técnicas muito sofisticadas, para que
pudessem, por exemplo, obter furos longitudinais. Normalmente, as contas sdo produzidas
com furo no sentido transversal ao eixo da peca. Os furos no eixo longitudinal conferem ao
adorno o carater de raridade, agregando maior valor simbdlico. Portanto os pingentes
distinguem-se das contas apena pela forma, que ndo tem um padrdo especifico; as pecas
apresentam apenas um furo frontal. Mineralogicamente sdo equivalentes.

Infelizmente os muiraquités, as contas os pingentes das cole¢cdes e museus encontram-
se totalmente descontextualizadas, aspecto essencial para definir cronologias e distribuicGes
espaciais dentro dos estudos arqueoldgicos. Nenhuma das pesquisas realizadas descreve
achados desses artefatos com restos de lascamentos ou instrumentos utilizados no processo de
elaboragdo. As analises das texturas superficiais do presente trabalho identificou algumas
técnicas empregadas na producdo dos muiraquitds e sugerir uma possivel cadeia operatoria,
envolvendo as quatro fases: desbaste, perfuracdo, entalhe e polimento. Em um dos
muiraquitds investigados foi encontrado um abrasivo incomum, a moissanita - um mineral
raro, obtido sinteticamente para uso industrial, possivelmente desconhecido do homem pré-
industrial. Este aspecto levanta ddvidas sobre a autenticidade de alguns muiraquitas.

Embora esses artefatos fossem elaborados em diversos minerais, os confeccionados
em pedras verdes, principalmente tremolita e/ou tremolita-actinolita, tiveram maior
circulagdo. Eles abrangem uma grande area de achados, todo o Baixo-Amazonas, em trecho
que compreende os rios Trombetas e Tapajés, até a foz do Amazonas, no Estado do Amapa.
Provavelmente, possuiam maior valor de prestigio, seja para o uso local ou para trocas entre
regioes.

Os estudos mostram que as pecas elaboradas em outros minerais tiveram menor

circulacio, limitada aos dominios do municipio de Santarém, no Baixo Amazonas. E possivel
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que esses artefatos elaborados em minerais menos nobres suprissem a falta das pedras verdes
na confeccdo de objetos rituais e de prestigio. Pode-se afirmar que os povos do Baixo
Amazonas tinham capacidade de distinguir os minerais e/ou as rochas mais duros, brilhantes e
translicidos, empregados preferencialmente na elaboracdo dos muiraquitds, enquanto as
contas e pingentes foram elaborados também com minerais e/ou rochas esverdeados
equivalentes. Dessa forma supriam a falta do material ou a dificuldade de acesso as fontes de
pedras verdes. Os dados obtidos permitem concluir que muiraquitds, contas e pingentes
podem ter sido elaborados de fato pelo povo de uma mesma cultura vivendo no dominio da
regido do Baixo Amazonas, ou que tiveram contato intenso com outra cultura, possivelmente

da Mesoamérica.
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ANEXO - Muiraquitas e conta do acervo da Secretaria Executiva de Cultura (SECULT),

expostas no Museu de Gemas, e no Museu do Encontro

89



Peca - 504

Peca - 505

Descrigdo: Muiraquité elaborado em
jadeita

Descrigdo: Muiraquité elaborado em
jadeita

Acervo: Museu de Gemas

Acervo: Museu de Gemas

Forma: Batraquial

Forma: Batraquial

Cor: Verde com uma mancha laranja

Cor: Verde com tons marrom

Estado de conservacgédo: Bom

Estado de conservagédo: Bom

Dimensdes (mm):

Dimensdes (mm):

Comprimento: 50

Comprimento: 55

Largura maxima: 38

Largura maxima: 35

Largura minima: 25

Largura minima: 20

Espessura: 15

Espessura: 25

e Furo: 5

e Furo: 10

Furos: Unico furo frontal

Furos: Unico furo transversal a peca

Proveniéncia: Nao identificada

Proveniéncia: Nao identificada
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Peca - 506

Peca - 507

Descrigdo: Muiraquité elaborado em

jadeita

Descrigdo: Muiraquitd confeccionado em
jadeita

Acervo: Museu de Gemas

Acervo: Museu de Gemas

Forma: Batraquial

Forma: Batraquial

Cor: Verde com manchas amarelada

Cor:Verde

Estado de conservacgédo: Bom

Estado de conservacgédo: Bom

Dimens6es(mm):

Dimens6es (mm):

Comprimento: 30

Comprimento: 48

Largura maxima: 20

Largura maxima: 35

Largura minima: 7

Largura minima:

Espessura: 18

Espessura: 20

e Furo: 3

e Furo:

Furos: Duplo furo ndo visiveis pela frente

Furos: Duplo furo frontal

Proveniéncia: Ndo identificada

Proveniéncia: Ndo identificada
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Peca - 508

Peca - 509

Descrigdo: Muiraquité elaborado em
jadeita

Descricao: Conta litica confeccionado em
jadeita

Acervo: Museu de Gemas

Acervo: Museu de Gemas

Forma: Batraquial

Forma: Cilindrica

Cor: Verde claro

Cor: Verde musgo

Estado de conservacgédo: Bom

Estado de conservagédo: Ruim

Dimens6es (mm):

Dimens6es (mm):

Comprimento: 40

Comprimento: 35

Largura maxima: 28

Largura maxima: 22

Largura minima: 20

Largura minima: 20

Espessura: 10

Espessura: 22

e Furo: 9

e Furo:

Furos: Unico furo transversal a peca

Furos: Unico paralelo ao comprimento

Proveniéncia: Ndo identificada

Proveniéncia: Ndo identificada
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Peca - 510

Peca - 530

Descrigdo: Muiraquitd em jadeita

Descrigdo: Muiraquité elaborado em

nefrita

Acervo: Museu de Gemas

Acervo: Museu do Encontro

Forma: Batraquial

Forma: Batraquial

Cor: Verde claro com manchas branca e

marrom

Cor: Verde claro

Estado de conservacgédo: Bom

Estado de conservacgédo: Bom

Dimensdes (mm):

Dimensodes (mm):

Comprimento: 45

Comprimento: 56

Largura maxima: 35

Largura maxima: 47

Largura miima:

Largura minima: 26

Espessura: 12

Espessura: 10

e Furo: 3

e Furo: 4

Furos: Unico furo frontal

Furos: Duplo furo ndo visiveis pela frente

Proveniéncia: Nao identificada

Proveniéncia: Nao identificada
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Peca - 512

Peca - 513

Descrigdo: Muiraquitd em amazonita

Descrigdo: Muiraquitd em amazonita

Acervo: Museu de Gemas

Acervo: Museu de Gemas

Forma: Batraquial

Forma: Batraquial

Cor: Verde clara com manchas branca

Cor: Verde com manchas branca

Estado de conservacgédo: Bom

Estado de conservagédo: Bom

Dimensdes (mm):

Dimensdes (mm):

Comprimento: 23

Comprimento: 25

Largura maxima: 17

Largura maxima: 23

Largura miima:

Largura minima: 14

Espessura: 8

Espessura: 10

e Furo: 2

e Furo:

Furos: Unico furo transversal a peca

Furos: Unico furo transversal a peca

Proveniéncia: Nao identificada

Proveniéncia: Nao identificada
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Peca - 514

Peca - 515

Descri¢ao: Muiraquitd em amazonita

Descri¢ao: Muiraquitd em amazonita

Acervo: Museu de Gemas

Acervo: Museu de Gemas

Forma: Batraquial

Forma: Batraquial

Cor: Verde com manchas brancas

Cor: Verde clara com manchas branca

Estado de conservagao: Bem danificada

Estado de conservacgédo: Bom

Dimens6es (mm):

Dimens6es (mm):

Comprimento: 20

Comprimento: 21

Largura maxima: 20

Largura maxima: 19

Largura minima:

Largura minima: 10

Espessura: 10

Espessura: 7

e Furo:

e Furo: 2

Furos: Nao apresenta furos

Furos: Unico furo transversal a peca

Proveniéncia: Ndo identificada

Proveniéncia: Ndo identificada
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Peca - 520

Peca - 516

Descrigdo: Muiraquitd em jadeita

Descri¢ao: Muiraquitd em nefrita

Acervo: Museu do Encontro

Acervo: Museu do Encontro

Forma: Batraquial

Forma: Batraquial

Cor: Amarelo esverdeado com manchas

marrom

Cor: Verde clara com manchas branca

Estado de conservagdo: Razoavel

Estado de conservagdo: Razoavel

Dimens6es (mm):

Dimens6es (mm):

Comprimento: 67

Comprimento: 21

Largura Méxima: 53

Largura Méxima: 19

Largura Minima: 42

Largura Minima: 10

Espessura:

Espessura: 7

e Furo:

e Furo: 2

Furos: Duplo furo ndo visiveis pela frente

Furos: Unico furo transversal a peca

Proveniéncia: Nao identificada

Proveniéncia: Nao identificada
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Peca - 517

Peca - 518

Descrigdo: Muiraquitd em nefrita

Descrigdo: Muiraquitd em jadeita

Acervo: Museu do Encontro

Acervo: Museu do Encontro

Forma: Batraquial

Forma: Indeterminada, curva

Cor: Verde com manchas branca

Cor: Verde clara com manchas branca

Estado de conservacgédo: Bom

Estado de conservacgédo: Bom

Dimensodes (mm):

Dimensdes (mm):

Comprimento: 25

Comprimento: 20

Largura maxima: 22

Largura maxima: 12

Largura minima: 16

Largura miima:

Espessura: 10

Espessura: 5

e Furo: 2

e Furo: 2

Furos: Unico furo transversal a peca

Furos: Unico furo frontal

Proveniéncia: Nao identificada

Proveniéncia: Nao identificada
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Peca - 519

Peca - 521

Descrigdo: Muiraquitd em jadeita

Descrigdo: Muiraquité elaborado em

amazonita

Acervo: Museu do Encontro

Acervo: Museu do Encontro

Forma: Indeterminada, curva

Forma: Batraquial

Cor: Verde com manchas branca e preta

Cor: Verde azulado com manchas branca

Estado de conservacédo: Bom

Estado de conservacédo: Bom

Dimens6es (mm):

Dimens6es (mm):

Comprimento: 21

Comprimento: 22

Largura maxima: 14

Largura maxima: 16

Largura minima: 16

Largura minima: 14

Espessura: 8

Espessura: 8

e Furo: 2

e Furo: 2

Furos: Unico furo transversal a peca

Furos: Unico furo transversal a peca

Proveniéncia: Ndo identificada

Proveniéncia: Ndo identificada
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Peca - 522

Peca - 523

Descrigdo: Muiraquité elaborado em

amazonita

Descrigdo: Muiraquité elaborado em

amazonita

Acervo: Museu do Encontro

Acervo: Museu do Encontro

Forma: Indeterminada, curva

Forma: Batraquial

Cor: Verde com manchas branca

Cor: Verde azulado com manchas branca

Estado de conservacgédo: Bom

Estado de conservagéo: Bom

Dimensdes (mm):

Dimensdes (mm):

Comprimento: 24

Comprimento: 30

Largura maxima: 15

Largura maxima: 23

Largura minima: 16

Largura minima: 12

Espessura: 5

Espessura: 10

e Furo: 3

e Furo: 3

Furos: Unico furo frontal

Furos: Unico furo frontal

Proveniéncia: Nao identificada

Proveniéncia: Nao identificada
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Peca - 524

Peca - 525

Descrigdo: Muiraquité elaborado em
jadeita

Descrigdo: Muiraquité elaborado em
jadeita

Acervo: Museu do Encontro

Acervo: Museu do Encontro

Forma: Indeterminada, retangular, curva

Forma: Indeterminada, retangular, curva

Cor: Verde esmeralda com manchas

branca

Cor: Verde claro

Estado de conservacgédo: Bom

Estado de conservacgédo: Bom

Dimensdes (mm):

Dimensdes (mm):

Comprimento: 24

Comprimento: 23

Largura maxima: 12

Largura maxima: 11

Largura minima: 11

Largura minima: 10

Espessura: 4

Espessura: 4

e Furo: 3

e Furo: 3

Furos: Unico furo frontal

Furos: Unico furo frontal

Proveniéncia: Nao identificada

Proveniéncia: Nao identificada
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Peca - 526

Peca - 527

Descrigdo: Muiraquité elaborado em

nefrita

Descrigdo: Muiraquité elaborado em

nefrita

Acervo: Museu do Encontro

Acervo: Museu do Encontro

Forma: Indeterminada, curva

Forma: Batraquial

Cor: Verde claro

Cor: Verde esmeralda

Estado de conservacgédo: Bom

Estado de conservacgédo: Bom

Dimensdes (mm):

Dimensdes (mm):

Comprimento: 38

Comprimento: 40

Largura maxima: 32

Largura maxima: 35

Largura minima: 30

Largura minima: 26

Espessura: 10

Espessura: 10

e Furo: 3

e Furo: 2

Furos: Unico furo frontal

Furos: Unico furo transversal a peca

Proveniéncia: Nao identificada

Proveniéncia: Nao identificada
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Peca - 528

Peca - 529

Descrigdo: Muiraquité elaborado em

nefrita

Descrigdo: Muiraquité elaborado em

nefrita

Acervo: Museu do Encontro

Acervo: Museu do Encontro

Forma: Batraquial

Forma: Batraquial

Cor: Verde claro

Cor: Verde claro

Estado de conservacgédo: Bom

Estado de conservacgédo: Bom

Dimensdes (mm):

Dimensdes (mm):

Comprimento: 39

Comprimento: 66

Largura maxima: 43

Largura Méxima: 30

Largura minima: 25

Largura Minima: 22

Espessura: 10

Espessura: 11

e Furo: 4

e Furo: 6

Furos: Unico furo transversal a peca

Furos: Unico furo transversal a peca

Proveniéncia: Nao identificada

Proveniéncia: Nao identificada
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