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A0y meusy meslres...
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“O mistério é a coisa mais nobre de que podemos
ter experiéncia.
E a emogdo que se encontra no cerne da verdadeira
ciéncia.

Aquele que nao sente essa emogdo e que nao pode
mais se maravilhar nem se espantar, é como se ja
estivesse morto.

Saber que aquilo que é impenetravel para nés
verdadeiramente existe e se manifesta como a mais
alta sabedoria e a mais radiosa beleza, que nossas

limitadas faculdades sé podem apreender em suas

formas mais primitivas, esse conhecimento, esse

sentimento, estd no centro de toda verdadeira
devogéo.

A experiéncia césmica é, com efeito, o mais

poderoso e mais nobre pivd da pesquisa cientifica.”

(Albert Einstein).
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RESUMO

As rochas mdficas e ultramdficas em foco est@o inseridas na Faixa ltapira/Amparo.
Ocorrem na forma de corpos tabulares a lenticulares e sdo representadas por
metaperidotitos, xistos ulframdficos e anfibolitos. Rochas metassomadticas aparecem
associadas as mdficas e ultramdficas. A litogquimica juntamente com dados de campo, a
petrografia e a geocronologia mostram que os processos tectono-metamarficos que
atuaram sobre essas rochas provocaram mudancas quimicas e mobilidade de elementos
maiores, menores, tracos e terras-raras. O contexto geoldgico juntamente com os dados
obtidos sugere que essas rochas sejam derivadas de fragmentos de crostas ocednicas
embutidas na crosta continental durante o Paleoproterozdico e ndo de ofidlitos brasilianos,
como anteriormente aventado. Indicam, também, que ndo houve geracdo de material
juvenil no Neoproterozéico, apenas retrabalhamento de rochas mais antigas. Diante da
possibilidade de os litotipos atribuidos ao Grupo Itapira terem sido gerados em mais de um

ciclo geotectdnico optou-se pela denominacdo de Complexo ltapira.

Palavras-chave: geoguimica; geocronologia; crosta ocednica; metassomatismo.
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ABSTRACT

The metfamafic and mefaulframafic rocks studied in this work are locafed in
Itapira/Amparo belt. They occur as tabular to lenticular bodies and are represenfed by
metaperidofites, ulframafic schists and amphibolites. Metassomatic rocks are associated
with these rocks. Lithochemistry, field datfa, pefrography and geochronology indicate that
the tectonic-metamorphic processes which actuated over the studied region produced
chemical changes and the mobility of major, minor, frace and rare earth elements.
Geological context with such data suggest that these rocks were originafed from oceanic
crust pieces emplaced in continental crust during Palaeoproterozoic, not from brazilian
ophiolites like avocated before. They also indicate that there were no primary material

generation on the Late Proferozoic, just reworking of older rocks.

Keywords: geochemistry; geochronology, oceanic crust; metassomatism



A compreensdo da evolugcdo tectono-metamadrfica das rochas mdficas e
ultframdficas que ocorrem nas sequéncias supracrustais dispostas ao sul do Craton do Sdo
Francisco € de grande importGncia para um completo conhecimento da evolucdo
geoldgica de fal regido, como também, para a avaliagdo da potencialidade
metalogenética da mesma.

Na pesquisa iniciada como Mestrado, aventou-se a possibilidade de rochas
metamdficas e metaultramdficas, que ocorrem na regido de Aguas de Linddia, Estado de
Sdo Paulo, pertencerem a uma Unica associagcdo ofiolitica, rompida e subdividida em
conseqguUéncia de processos tectdnicos que atuaram na drea em questdo. Nessa época,
sentiu-se a necessidade de estudos geocronolégicos com o objetivo de se determinar se
tais rochas estariam relacionadas d evolugcdo do embasamento (Complexo Amparo) ou
das supracrustais (Complexo ltapira), neste Ultimo caso, aos processos colisionais
neoproterozdicos.

Neste confexto, em continuidade 4@ pesquisa desenvolvida como tema de
Disserfacdo de Mestrado, foram selecionadas duas dreas de concentragdo das rochas
citadas acima, para estudos petrogrdficos, geoquimicos e geocronolégicos: as
ocorméncias da Serra das Aguas Claras, situadas a oeste-noroeste de Aguas de Linddia, e
as do Distrito de Arcadas, Municipio de Amparo, ambas na porcdo paulista da Faixa
[tapira/Amparo.

Esta pesquisa esteve inserida em uma das linhas de pesquisa do Grupo
Académico “Evolucdo de Terrenos Metamorficos” (denominacdo da UNESP), coordenado
pelo Prof. Dr. Marcos Aurélio Farias de Oliveira e contou com o auxilio financeiro do CNPq
(Processo 141928/ 2000-0 - Bolsa de Estudo) e da FAPESP (Processo 01/10034-2 — Auxilio &
Pesquisq).

Ao longo deste trabalho serdo apresentadas, portanto, a petrografia  das
ocoréncias metamdficas/ultramdficas e das encaixantes, as caracteristicas litoquimicas
(elementos maiores, menores e teras-raras), de quimica mineral, isotépicas e
geocronoldgicas dos corpos estudados. Os capitulos trazem a parte descritiva € uma
breve discussdo dos dados. Para finalizar, algumas consideracdes foram tecidas com

bbase nos resulfados obtidos durante a pesquisa.



1.1. OBJETIVOS

O principal objetivo desta pesquisa foi a obtencdo de dados petrogrdficos,
litogquimicos, metamadrficos, isotdpicos e geocronolégicos de rochas metamdficas e
metaulframdficas, que ocorrem na porcdo paulista da Faixa ltapira/Amparo, com a
finalidade de se compreender a evolugcdo tectono-metamdrfica e de se buscar a
caracterizacdo dos ambientes tfectdnicos envolvidos na génese dessas rochas.

Para a conquista do objetivo acima exposto, fez-se pesquisa de campo na Serra
das Aguos Claras (Aguos de Linddia-SP) e no Distrito de Arcadas (Amparo-SP), para
descricdo, obtencdo de medidas estruturais € amostragem das principais ocoréncias e,
em laboratério, realizou-se andlises petrogrdficas, litoguimicas (elementos maiores,

nmenores e terras-raras), de quimica mineral, isotdpicas e geocronologicas.
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A regido estudada situa-se na por¢cdo nordeste do Estado de SGo Paulo e forma
uma faixa de direcdo NNE/SSW, inclusa em drea delimitada pelos paralelos 22° 25" e 22°
45" de Iatitude sul, e pelos meridianos 46° 55" e 46° 35" de longitude oeste, onde ocorrem
rochas dos complexos Amparo (embasamento) e ltapira (supracrustais), aqui denominada
Faixa tapira/Amparo. Abrange parte das folhas topogrdficas do IBGE, na escala 1:50.000,
Moji-Guacu, Aguas de Linddia, Amparo e Socoro. Nessa drea est@o localizadas as
cidades de Aguas de Linddia, ltapira, Linddia, Serra Negra, Monte Alegre do Sul, Santo
Anténio de Posse e Pedreira. A regido € atendida por vdrias rodovias asfaltadas que
interigam as cidades, como a SP-340, SP-352, SP-360, SP-95, SP-147 (Figura 2.1).

O Distrito de Arcadas situa-se no Municipio de Amparo, entre Amparo e Pedreira. A
Serra das Aguas Claras estd a oeste-noroeste de Aguas de Linddia, entre os municipios de
Linddia e Itapira, abrangendo as porcdes sudeste da folha Moji-Guacu, sudoeste da Folha

Topogrdfica Aguos de Linddia, nordeste da folha Amparo e noroeste da folha Socorro.,



Durante o desenvolvimento da pesquisa, foram utilizados 0os materiqis e seguidos 0s

meétodos de trabalho descritos abaixo.

3.1. ATIVIDADES DE ESCRITORIO

3.1.1. PESQUISA BIBLIOGRAFICA

Foi realizada junto as bibliotecas da Universidade Estadual Paulista, UNESP, Campus
de Rio Claro, e do Instituto de Geociéncias da Universidade de SGo Paulo, IGc-USP, em
S@o Paulo, e teve como enfoque o conhecimento da geologia regional, da geologia

local dos alvos e das metodologias litoguimicas, de quimica mineral e isotdpicas.

3.1.2. COMPILAGOES CARTOGRAFICAS

Com base nos frabalhos anteriores dos integrantes do Grupo Académico “Evolugdo
de Terrenos Metamorficos”, nos dados obtidos na pesquisa bibliogrdfica e juntamente
com as atfividades de campo, fez-se a compilacdo cartogrdfica e o ajuste dos contatos
geoldgicos, para melhorar a delimitagdo das unidades e das descontinuidades.

Os mapas, que servikam de base para a confeccdo do mapa geoldgico da
regido, sao provenientes dos trabalhos de:

Wernick (1967). geologia da regido de Amparo;

Ebert (1971): mapa geoldgico na escala aproximada de 1:280.000;

Cavalcante et al. (1979): Projeto Sapucai.

Artur (1980): geologia da regido de Itapira;

Grossi Sad & Barbosa (1983): mapa geoldgico da Folha Socorro, escala 1:50.000;
Campanha; Fermnandes; Gimenez Filho (1983a). mapas geoldgicos das folhas
topogrdficas Moji-Guacu e Aguas de Linddia, na escala 1:50.000;

Basei et al. (1986): mapa geoldgico da Folha Amparo, escala 1:50.000, IG-USP;
Zanardo (1987). Dissertacdo de Mestrado (IG-USP): mapa geoldgico na escala

1:50.000 da Folha Topogrdfica Aguas de Linddia;



Peloggia (1990): Dissertacdo de Mestrado (IG-USP): regido de Amparo-SP;

Campos Neto (1991): Tese de Doutoramento (IG-USP): Mapa geoldgico da porcdo
ocidental da Faixa Alto Rio Grande e da Nappe de Empurrdo Socorro-Guaxupe;

Souza (1997): anfibolitos da regido de Aguas de Linddia;

Lazarini (2000): metabdsicas/ultrabdsicas da regi@o de Aguas de Linddia;

Freitas (2000): regido de Socorro;

Hartwig (2003):; Monografia de Graduacdo em Geologia enfocando drea no limite
entre o Complexo Socorro e a Faixa Itapiro/Amparo, posicionada préxima d cidade de
Socorro;

Zanardo (2003): Tese de Livie Docéncia, abrangendo drea posicionada ao sul do

Craton do Sdo Francisco.

Para a confeccdo dos mapas topogrdficos, de pontos e geoldgico utilizou-se o
software “AutoDesk Map 6" (Aufodesk Inc., Estados Unidos da Ameérica). Os soffwares “Corel
Draw”, versdées 9.0 e 10.0 (Corel Corporation, Canadd) e o “Adobe Photoshop” (Adobe
Systems Incorporated, Estados Unidos da Ameérica) foram utilizados na confeccdo das

figuras.

3.1.3. OUTRAS ATIVIDADES

Como atividades preliminares, visando minimizar os custos e reavaliar os dados ja
existentes, para seu melhor aproveitamento, de maneira integrada com os novos dados,
redlizaram-se o levantamento e o estudo das amostras e I&dminas existentes no acervo do
Departamento de Petrologia e Metalogenia (DPM), do Instituto de Geociéncias e Ciéncias
Exatas (IGCE), da Universidade Estadual Paulista (UNESP), provenientes de outros projetos
redlizados na regido, e a confecgdo de secdes delgadas novas das amostras levantadas.

As amostras e secdes delgadas levantadas no acervo do IGCE, UNESP, Rio Claro,
pertencem: as pesquisas do Prof. Dr. Heinz Ebert; aos mestrados do Prof. Dr. Antenor
Zanardo, de Stella Cristina Alves de Souza e de Ana Paula Lazarini e; a projetos de
iniciacdo cientifica orientados pelos professores Dr. Heinz Ebert, Dr. Marcos Aurélio Farias de
Oliveira e Dr. Antenor Zanardo. Os dados litoquimicos de Grossi Sad et al (1983),

Campanha et al. (1983 a), Peloggia (1990) e Lazarini (2000) também foram utilizados.



3.2. ATIVIDADES DE CAMPO

Os dados de campo foram obtidos através de visitas aos corpos metamdficos e
metaultramdficos conhecidos; de perfis, na medida do possivel perpendiculares &
estruturagcdo geral e; buscando, fambéem, novos corpos, o levantamento da distribuicdo
das rochas e associacdo, encaixantes e suas estruturas, a descricdo dos corpos de rochas
metamdficas e metaultramdficas quanto & mineralogia, estruturas intferna e externa,
distribuicdo dos litotipos, relacdes entre os litotipos € com as encaixantes, transformacoes
supérgenas, obtencdo de medidas estruturais e; coleta de amostras para estudos de

laboratdrio.

3.3. ATIVIDADES DE LABORATORIO

As atividades de laboratério compreenderam investigacdes petrogrdficas,
litogquimicas, de quimica mineral e isotdpicas, e envolveram vdrios laboratdrios e mais de
uma instituicdo.

Em paralelo com as atividades acima, arquivou-se, de maneira adequada, as
amostras coletadas, utilizadas ou ndo para estudos petrogrdficos, litogquimicos ou
isotdpicos, na Litoteca do Instituto de Geociéncias e Ciéncias Exatas, da Universidade
Estadual Paulista (IGCE/UNESP), Cdmpus de Rio Claro.

3.3.1. ESTUDOS LITOQUIMICOS EM ROCHA TOTAL.

Os estudos litoguimicos em rocha total foram realizados no Laboratdrio de

Geoquimica (Labogeo), do IGCE/UNESP, Rio Claro-SP, com os métodos descritos albaixo.

- Fluorescéncia de Raios X (FRX):

Por esse método foram analisados 0s elementos maiores e menores, na forma de
oxidos (SiO,, TiO,, AlLO,, ferro total na forma de Fe,O,, MnO, MgO, CaO, Na,O, K,O, P,O;) e
os tfracos (Ba, Rb, Sr, Y, Zr, Nb, Ni, Cu e Cr, em 39 amostras de rochas mdficas e
ultramdficas e 02 amostras de rochas leucocrdticas (granitéide e hidrotermalito).

Para a andlise dos elementos maiores foram utilizadas amostras fundidas em
tetra/metaborato de litio, e, para os fragcos, amostras prensadas, empregando-se um

espectrdmetro seqlencial da marca Philips, modelo PW 2400, com tubo de rédio e
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poténcia mdxima de 3.000 W, segundo método de Nardy et al (1997), que também

descrevem as condicoes analiticas.

Espectrometria de Emissdo Atémica com Fonte de Plasma Acoplado Indutivamente
(ICP-AES), com Nebulizagao Ultrassénica (USN).

Para andlise dos elementos terras-raras e fitio de 27 amostras, selecionadas de
acordo com seu teor em MgO e distribuicdo na dreq, utilizou-se 0 método descrito em
Malagutti et al. (1997 e 1998): Espectrometria de Emisséo Atdmica com Fonte de Plasma
Acoplado Indutivamente (ICP-AES), com Nebulizacdo Ultrassénica (USN) e etapa de pré-
concenfracdo e separacdo cromatfogrdfica, sendo esta feifa com resina de troca
catfibnica fortemente dcida e gradiente de concentracdo de dcido cloridrico. O
equipamento utilizado foi um ICP-AES, marca ARL, modelo 3410+ sequencial, dotado de
sistema mini-tocha, e Nebulizador Ultrassénico CETAC, modelo U-5000AT.

A condi¢des de operacdo do equipamento podem ser enconfradas em Malagutti
et al. (1997).

Foram utilizados os softwares “Minpet 2.02" (Richard, 1988-1995), "Newpet 94.01.07"

(Clarke, 1987-1994) e "Microsoft Excel” (Microsoft Corporation) para tfratamento dos dados.

3.3.2. ESTUDOS DE QUIMICA MINERAL

Os dados de qguimica mineral foram obtidos no Laboratdrio de Microssonda
Eletrénica, do Instituto de Geociéncias da Universidade de Sdo Paulo (IG¢-USP), no petiodo
compreendido entre aboril e maio de 2.003.

Utilizou-se equipamento da marca Jeol, modelo JXA-8600, com corrente de
andlise de 20,10 + 0,10 nA, djuste fino e abertura do feixe de elétrons de 10 um para
feldspatos e de 5 um para os demais minerais.

Neste trabalho, foraom analisados cerca de 590 pontos, em 06 secdes delgadas,
dos quais 379 em anfibdlio, 73 em piroxénio, 80 em plagiocldsio, 13 em granada, 12 em
clorita, 13 em talco, 24 em espinélio e minerais opacos.

As fases cristalinas quantificadas foram:

- Anfibdlios: SIO,, TIO,, Al,Os, FeO, MnO, MgO, CaO, Na,O, K,O, Cr,Os,F, CI;

- Espinélios e imenita: SIO,, TiIO,, AlLO,, Cr,O,, FeO, MnO, MgO;

- Clorita e talco: SiO,, TiO,, AlL,O,, Cr,0O,, FeO, MnO, MgO, CaO, Na,0O, K,O, F, CI;
- Granada: SiO,, Al,Os, Y,0;, TIO,, FeO, MnO, MgO, CaO, Na,O, K,O;

- Piroxénios: SiO,, TIO,, Al,O,, Cr,0;, FeO, MnO, NiO, MgO, CaO, Na,O;



- Plagiocldsio: SiO,, AlL,O,, TIO,, Fe,0,, MnO, MgO, CaO, SrO, BaO, Na,O, K,O.
Utilizou-se o soffware “Minpet 2.02" (Richard, 1988-1995), para os cdlculos das
formulas estruturais. Detalhes dos métodos de cdiculo utilizados sGo encontrados em

capitulo especifico.

3.3.3. ESTUDOS ISOTOPICOS E GEOCRONOLOGICOS.

Neste frabalho, os métodos empregados foram: Sm/Nd em rocha fotal e nas
fragcdes minerais granada, anfibdlio e plagiocldsio; U/Pb em zircdo, Ar/Ar em anfibdlio, K/Ar
em rocha fotal e; Sr/Sr, em rocha total, com finalidades genéticas e geocronoldgicas. As
amostras foram britadas e pulverizadas em laboratérios do IGCE/UNESP, Rio Claro-SP.

Para o método Sm/Nd, U/Pb e Si/Sr, a diluicdo isotdpica foi feita no Laboratdrio de
Geocronologia do Departamento de Petrologia e Metalogenia, do IGCE/UNESP, em Rio
Claro-SP., & excecdo das andlises Sm/Nd efefuadas no ano 2.000, cuja aberfura quimica
e diluicdo isotdpica foram redlizadas pelo Centro de Pesquisas Geocronoldgicas, do
Instituto de Geociéncias da Universidade de Séo Paulo (CPGeo).

No Laboratério de Geocronologia da Universidade de Brasilia (UnB), fez-se a leitura
no espectrdmetro e os cdiculos das razdes isotdpicas Sm/Nd e U/Pb e, no CPGeo do IGc-
USP, em Sdo Paulo, das razbes isotdpicas Ar/Ar, K/Ar e Sr/Sr.

Foram analisadas 01 amostra de um metabasalto pelo método K/Ar, 02 amostras
por U/Pb (mdfica e granitdide); 03 amostras por Ar/Ar (anfibdlio xisto e anfibolito); 10
amostras pelo método SK/Sr (pneumato-hidrotermalito, mdficas e ultramdficas); 02
amostras por Sm/Nd nas fracdes granada, anfibdlio e plagiocldsio, e, em rocha total
(refroeclogito e granada anfibolito); 14 amostras de mdficas, ulframdficas, granitdide e
pneumato-hidrotermalito pelo método Sm/Nd em rocha total.

Para o frafamento dos dados, foram utilizados os softwares Isoplot (Ludwig, 2001),

Pisog (Vlach, 1990) e Microsoft Excel (Microsoft Corporation).



A drea estudada estd centrada na porgdo sudoeste da faixa de ocoréncia de
rochas dos complexos Itapira e Amparo (Faixa Alto Rio Grande), aqui denominada de
Faixa tapira/Amparo, com conotacdo simplesmente litoldgica.

Ebert (1968) definiu os grupos Amparo (‘Geossinclinio Laurenciano”) e ltapira
("Geossinclinio  Assinfico”), este Ulfimo constituido dominantemente  por  rochas
metassedimentares ou vulcanossedimentares, incluidas por Vasconcellos (1988), Campos
Neto et al. (1990), Peloggia (1990) e Campos Neto (1991) na Faixa Alfo Rio Grande,
unidade definida por Hasui & Oliveira (1984), como faixa marginal ao Crdton do Sdo
Francisco.

Na regido, a Faixa Itapira/Amparo ou Faixa Alto Rio Grande, em sua porcdo mais
meridional, possui orientacdo N/S, aproximadamente e, para nordeste, inflecte no sentido
hordrio para a diregdo NE/SW, sendo delimitada através de zonas de cisalhamento e/ou
falhas, com o Complexo Guoxupé, a norte/noroeste, e a sul/sudeste com o Complexo

Socorro (figura 4.1).
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Trabalhos mais recentes, baseados em dados tectono-estratigrdficos e
geocronolégicos, colocam a regido no Sistema de Nappes do Sudeste do Brasil, nappe
cianita granulito de alta pressdo e nappe metapelito de fdcies anfibolito (Campos Neto &
Caby, 1999) (Figura 4.2), no Cintur@o Brasilia (Trouw et al., 2000), ou no Sistema Orogénico

Tocantins (Campos Neto, 2000).

Com a evolugcdo do conhecimento geoldgico, as rochas da regido foram
agrupadas e reagrupadas em  diferentes  unidades, resultando em  denominagdes
diferentes para 0 mesmo conjunto de rochas.

Dados da literatura mostram que a regido € composta por rochas e unidades
geoldgicas geradas por diferentes ambientes e ciclos geotecténicos amalgamadas no
Proterozdico Superior, por tectonica de placa e, na sequéncia do processo colisional,
foraom fortemente afetadas pela expressiva atuacdo dos cinturdes de cisalhamento
ducteis a ducteis-rlpteis Paraioa do Sul ou Atléntico (Zanardo, 2003).

Ebert, em trabalhos publicados entre 1.955 e 1.968, esbocou 0 quadro estrutural
inicial para a regido, colocando que as rochas metamadrficas foram estruturadas em dois
grandes ciclos tectdnicos, o Laurenciano, em 1,1-1,3 Ga, e o Assintico, em 450-550 Ma.
Para as rochas mais antigas que a orogénese laurenciana, Ebert assume idades
argueanas.

Este autor descreve um cinturdo geossinclinal desenvolvido no assintico, cuja zona
central seria a faixa costeira do leste paulista, e, ao longo do Rio Parailba do Sul, haveria
uma zona de divergéncia com vergéncia a oeste, para o Créton do Sdo Francisco, e, a

leste, para o Oceano Atldntico. Para a faixa principal assintica, paralela & costa oriental do
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Brasil, Ebert deu 0 nome de Paraibides e; a ramificacdo a oeste de Sdo Jodo Del Rei (MG),
que contorna a Bacia do Parand e se dirige primeiro para oeste e noroeste, atravessando
o Tridngulo Mineiro e, depois para o norte, entrando no Estado de Goids e dirigindo-se

para a Bacia Amazdnica, Ebert denominou Araxaides (figura 4.3) (Lazarini, 2000).

Figura 4.3: Esboco geotectdnico da porcdo sul do Crdton do S&o Francisco (segundo Ebert, 1957).

Evolucdo policiclica, baseada em fases de dobramentos relacionados a ciclos
tectonicos, com base na teoria geossinclinal e superposicdo de geossinclineos ou faixas
moveis, foi enfatizada em outros tralbalhos posteriores (Fiori et al.,, 1978; Fior, 1979; Fior &
Choudhuri, 1979; Artur et al,, 1979; Artur, 1988; Wernick & Fiori, 1981; Campanha et al.,
1983 q, b, e outros).

Campos Neto et al. (1984, 1990) e Campos Neto (1985, 1991) apresentam a
evolugdo associada a Nappe de Socoro-Guaxupé. Para Haralyi & Hasui (1982) e Haralyi et al.
(1985), a estruturacdo regional teria derivado da colisdo entre os blocos Brasiia, Sdo Paulo,
Parand e Vitdria, no Arqueano, envolvendo subbduccdo do tipo A, marcada hoje por grandes

anomalias gravimeétiicas (Figura 4.4). Para esses autores, a foliocdo de baixo dngulo de
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mergulho feria sido gerada no arqueano e a de alfo éngulo, gue transpde ou rotaciona a

anterior, poderia ter atingido idade paleoproterozdica (Transamazonico).

Figuea 4.4; Comparimentagoo geotecionica e terrencs aiqueancs no Brasil ocidental (modificodo de Horalyi & Hasul, 1982)

Outras interpretacdes ligadas a movimentagdes e colisdes de placas foram colocadas
por Hasui (1983), Campos Neto et al. (1984), Campos Neto (1985), Zanardo (1987 e 1992),
Hasui et al. (1988, 1990), Soares (1988), Soares et al. (1990 e 1991), Ebert et dl. (1991, 1993,
1995), Trouw (1992); Vauchez et al. (1992), Trompete et dl. (1993); Machado & Endo (1993,
1994), Endo & Machado (1993), Trouw et al. (1994), Heilbron et al. (1994 e 1995), Mesquita et
al. (1995), Pedrosa Soares & Wiedemann-Leonardos (2000), Valeriano et al. (2000), Paciullo
et al. (2000), Campos Neto & Caby (1999, 2000), Campos Neto (2000), Trouw et al. (2000),
entre outros.

O Bloco S&o Paulo (Haralyi & Hasui, 1982 — figura 4.4), onde estd insetida a drea de
estudo, em sua parte norte constitui uma drea triangular (*Cunha de Guaxupe”), limitada
por zonas de cisalhamento e formada por ferrenos de alto grau metamdrfico (crosta
inferior) (Zanardo, 1992) denominados de Complexo Varginha ou Varginha-Guaxupé
(Cavalcante et al., 1979 e Fonseca et al.,, 1979), com por¢cdes metassedimentares em
facies granulito a anfibolito denominada de Complexo Caconde (Campos Neto &
Figueiredo, 1985) ou Grupo Caconde (Hasui et al., 1988), rochas ortoderivadas em facies

granulito a anfibolito denominadas de Complexo ou Grupo Guaxupé (Zanardo et al.,
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1996, Del Lama, 1998, Del Lama et al., 2000) e granitéides denominados de Grupo Pinhal
(Wernick & Penalva, 1973) ou Complexo Pinhal (Campos Neto & Figueiredo, 1985). Esta
drea triangular foi denominada de Macico Mediano (Almeida et al., 1976), Craton do
Parand (Fyfe & Leonardos, 1974), Cunha de Guaxupé (Wernick et al., 1981) e Bloco
Continental Parand ou Placa do Parand (Soares, 1988, Soares et al., 1990). Esta porcdo
crustal corresponde & crosta inferior de um bloco continental que cavalga os terrenos
argueanos e coberturas proterozdicas do Bloco Brasilia (Campos Neto et al., 1984;
Campos Neto, 1985; Zanardo et al.,, 1990; Zanardo 1992 e 2003, Del Lama, 1998, Del
Lama et al., 2000, entre outros).

No limite sul da “"Cunha de Guaxupé”, que grosso modo coincide com o Cintur@o
de Cisalhamento Ouro Fino, o qual faz parte do Cinturdo Transcorrente Paraiba do Sul,
Atlanfico ou CinturGdo Transcorente Ribeira, de nafureza dexiral, ocorre uma faixa
estruturada na direcdo NE/SW composta por rochas tipicamente metassedimentares
infercaladas com temrenos  gndissico-migmatiticos de composicdo tondliica a
monzogranitica e granitéides sin- a tardi-tectdnicos. As  rochas tipicamente
metassedimentares com alguns granitdides associados foram atribuidas ao Grupo Itapira
e 0s gnaisses, migmatitos e granitdides mais antigos, ao Grupo Amparo por Ebert (1968,
1971). Esse conjunto todo, que ¢é limitado pelas zonas de cisalhamento de Jacutinga e de
Socorro, foi englobado na Faixa Alto Rio Grande (Hasui & Oliveira, 1984; Campos Neto et
al., 1990 e outros) (Figura 4.1). Nessa faixa, Vasconcellos (1988), Campos Neto (1991) e
Campos Neto et al. (1990) agruparam as rochas infracrustais, de idades arqueanas a
paleoproterozdicas, nos Complexo Amparo e Séo Gongalo do Sapucai, nos Gnaisses
Heliodora e na Associacdo Mdfico-Ultramdfica de Arcadas, subdividindo as rochas
supracrustais (Proterozdico Médio) nos Grupos Iltapira e Andreldndia ou nas seqUéncias:
Plataformal Transgressiva, Grauvdaquica e Plataformal Progradacional, sendo as duas
primeiras correlaciondveis respectivamente, aos grupos Carrancas e Andreldndia e a
Ultima denominada de Grupo ltapira. Estes pesquisadores reconhecem ainda freqlentes
infrusivas  dcidas concordantes com as rochas supracrustais. O Grupo Amparo €
correlaciondvel ao Grupo Barbacena (‘Geossinclineo Laurenciano'), enguanto que o
Grupo ltapira, constituinte do Paraibides (“Faixa Geossinclinal Assintica”) representaria a
extensdo dos grupos Andreléndia e Sdo Jodo Del Rei, sem continuidade fisica com estes
(Ebert, 1968).

Ao sul da Faixa Alto Rio Grande, aqui denominada de Faixa Itapira/Amparo,
delimitada pela Zona de Cisalhamento Socorro, ocorre a unidade denominada de
Complexo Socorro (Wermnick & Penalva, 1974a) ou Mostarda e Socorro (Grossi Sad &
Barbosa, 1983 e Freitas, 2.000). Esse dominio & constituido por rochas de alto grau

metamarfico, idénticas ds do Complexo Varginha-Guaxupé, gue ocorrem na porcdo
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noroeste, seqléncias gndissico-migmatiticas e granitdides, estas Ultimas denominadas de
Grupo Pinhal (Wemick & Penalva, 1973).

Para leste e sudeste, no dmbito do Cinturéo de Cisalhamento Paraibba do Sul e/ou
Ribeira ocorrem diferentes tipos de granito sin-, tardi- a poés-cinemdticos e litotipos
atribuidos aos Grupos Séo Rogue, Acungui, Serra de ltaberaba, Paraiba e aos Complexos

Embu e Pilar do Sul.

As rochas atribuidas co Complexo Mantiqueira e ao Grupo ou Complexo Juiz de
Fora ocormem na porcdo nordeste. Estes dois complexos sdo constituidos por orto e
paragnaisses e migmatitos, o primeiro mostrando metamorfismo na fdcies anfibolito e o
segundo na fdcies granulito com metamorfismo retrégrado para a facies anfibolito. Os
terrenos de alto grau atribuidos ao Grupo Juiz de Fora, segundo Haralyi & Hasui (1982),
corresponderiam & crosta inferior do Bloco Vitdria, que teria cavalgado o Bloco Brasilia de

leste para oeste.

Completando o quadro lito-estrutural proterozéico, encaixado no Cinturdo de
Cisalhamento Ouro Fino, em especial ao longo da zona de cisalhamento de Jacutinga,
aparecem sedimentos com metamorfismo de baixo grau (anguimetamarficos a xisto
verde). Esses metassedimentos correspondem a sedimentacdo em bacias tipo pull apart
(Zanardo et al., 1988; Zanardo & Cliveira, 1990; Teixeira, 1995) e sdo representadas pelas

formacdes Eleutério (Ebert, 1971, 1974) e Pouso Alegre (Leonardos ef al., 1971).
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A geologia da regido estudada é representada, predominantemente, por rochas
da Faixa ltapira/Amparo, aparecendo, também, litotipos da Formacdo Eleutério dispostos
0o longo da Zona de Cisalhamento de Jacutinga e nas porgdes oeste e noroeste litotipos
da Bacia do Parand, a norte/noroeste, rochas do Complexo Guaxupé e, a sul, o
Complexo Socorro (mapa geoldgico, anexo 1).

Nos anexos 1, 2 e 3 encontram-se, respectivamente, o Mapa Geoldgico, o Mapa
de Pontos e fabela com um resumo dos pontos visitados e compilados.

Optou-se  por ulilizar a denominagcdo informal Faixa  Itapira/Amparo,
preferencialmente ao nome Faixa Alto Rio Grande, por ndo possuir implicacdes genéticas.
E um termo simplesmente petrogrdfico e geogrdfico, que marca uma regido, com

direcdo NNE/SSW, onde ocorrem rochas dos complexos Amparo e Itapira.

5.1. BACIA DO PARANA

Aparecem diabdsios correlaciondveis a Formagdo Serra Geral, cujas diferentes
granulacdes dependem do posicionamento e espessura do corpo, além de lamitos,
siltitos, diamictitos e arenitos da Formagdo Aquidauana, nas porgdes oeste e noroeste da
drea em foco (Mapa Geoldgico, anexo 1). Raros diques de espessuras decimétricas a
meétricas ocorrem cortando as rochas cristalinas (Zanardo, 1987).

Essas unidades sustentam relevo relativamente plano e estdo, normalmente,
encobertas por solos bastante espessos, de cor vermelha e/ou sedimentos recentes que

fiveram como drea-fonte solos evoluidos.

5.2. FORMAGAO ELEUTERIO

A Formacdo Eleutério foi definida por Ebert (1971) e enfocada com diferentes
objetivos por Wernick & Penalva (1974b), Cavalcante et al. (1979), Zanardo, (1987),
Zanardo et al. (1988), Zanardo e Oliveira (1990), Teixeira (1995, 2000), Motta (2000), entre

outros e estd encaixada na Zona de Cisalhamento de Jacutinga.
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Os dados estruturais e petrogrdficos evidenciam gue os conjuntos de fdcies que
constituem a Formacado Eleutério foram depositados em bacias romboédricas (pull apart),
resulfantes da atuacdo das zonas de cisalhamento que compdem o Cinturdo de
Cisalhamento de Ouro Fino, ramificacdo do Cinturdo de Atl@ntico, Paraiba do Sul ou
Ribeira. Estas zonas de cisalhamento em seus estdgios iniciais foram dominantemente
ducteis, reequilibrando paragéneses em fdcies anfibolito, e em suas progressdes passam
a ter comportamento rdptil-ductil, gerando brechacdo e catalisando a formacdo de
paragéneses de fdcies xisto-verde.

Os sedimentos foram depositados sobre rochas metamaorficas de origem para ou
ortoderivadas, metamorfizadas em fdcies anfibolito médio a alto, que constituem a Faixa
[tapira/Amparo. O metamorfismo  apresentado pelas rochas da faixa evidencia a
presenca de infensa eros@o antes da deposicdo, sugerndo que nesta época a regido
estava bem acima do nivel do oceano.

Essa formacdo € constituida por: conglomerados polimiticos, brechas, arcosios,
arcosios conglomerdticos, lamitos, ritmitos, siltitos e margas submetidos a metamorfismo
incipiente a xisto-verde. Esses metassedimentos apresentam estratificacdo plano-paralela,
cruzada de pegueno a médio porte e marcas de ondas levemente assimétricas e, apesar
da forte discord@ncia erosiva e metamdrfica, apresentam, locamente, perfeita
concordancia estrutural com rochas gndissicas € migmatiticas. Nos conglomerados e
brechas aparecem matacdes arredondados com didmetros decimétricos, até pouco
mais de um metro, evidenciando a forte energia do sistema e sugerindo que a regido era
bem acidentada.

A estrutura mais marcante € o acamamento sedimentar, que foi rotacionado para
alto dngulo de mergulho, no sentido do paralelismo com a foliagdo tecténica, embora
zonas de falhas ou cisalhamentos internos delimitem blocos rotacionados entre si. As
estruturas tecténicas s@o constituidas por microzonas de cisalhamento ou falhas e uma
discreta clivagem ardosiana, obliqua ou paralela & estratificacdo sedimentar. A textura
sedimentar estd bem preservada nos litotipos psamiticos a  psefiticos, apesar do
metamorfismo e da deformacdo. Os contituintes da matriz ou cimento sofreram
neomineralizacdo e orientacdo gerando mica beards e discreta clivagem ardosiana, que
€ bem mais marcante nos litotipos peliticos (Zanardo & Oliveira, 1990).

Quanfo ao metamorfismo, nota-se um leve zoneamento na porcdo oriental da
bacia, onde ocorrem brechas e conglomerados, a formagdo de biotita verde e pistacita
junfo com clorita e muscovita fina, evidenciando que a temperatura atingiu valores da
ordem de 300°C, ou pouco mais, possivelmente por ascensdo de fluidos quentes co
longo de planos de falha (hidrotermalismo) (Zanardo & Oliveira, 1990 e Zanardo, 2003). Na

porcdo ocidentfal, ocupada por metarcdsios, aparecem apenas sericita e carbonato,
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aspecto que, aliado as microestruturas, como dissolucdo por pressdo e auséncia de
recuperac@o do quartzo, evidenciom que a temperatura ndo atingiu 290°C e
possivelmente ficou abaixo de 270°C.

Essas condicdes metamadrficas, mesmo admitindo que houve hidrotermalismo,
evidenciam que esta unidade sofreu erosdo da ordem de 10 km. Assim, na atualidade,

aflora apenas a raiz da bacia, que atingiu subsidéncia superior a 10 Km (Zanardo, 2003).

5.3. COMPLEXOS GUAXUPE E SOCORRO

Os litotipos observados no Complexo Socoro  apresentam  composicdes e
evolucdes similares as enconfradas no Complexo Guaxupé e sdo representados por
granitdides, porfirdides a equigranulares, 10seocs a cinzas, com ou sem feicdes
nmigmatiticas, e estrutura gndissica superposta em grau varidvel de desenvolvimento.

No Complexo Guaxupé, a dezenas de quildmetros ao norte do confato com a
Faixa Itapira/Amparo, préximo a borda sul do Complexo Alcalino intrusivo de Pocos de
Caldas, comecam a aparecer restos de charnockitos, granulitos, ortognaisses e
granitéides com biotita e/ou homblenda hastingsitica e, as vezes, clinopiroxénio
(salita/ferrosalita), que, a sul, foram observados como intercalacdes ou restos (paleossoma)
nos granitdides, litotipos amplamente dominantes, rochas gndissicas a migmatiticas com
biotita e homblenda, muito raramente  clinopiroxénio, anfioolitos e  rochas
metassedimentares psamiticas, peliticas, margosas e, possivelmente, grauvagueanas ou
tufaceas, representadas por sillimanita quartzito, silimanita-mica  xistos, granada
paragnaisse com ou sem sillimanita, hornblenda-biotita gnaisse, gnaisse calciossilicatico e
diopsidio-bytownita/anortita fels a gnaisse com ou sem granada e scheelita (Lazarini et dl,
1997).

No Complexo Socoro, as rochas granuliticas, normamente com granada e
estrutura blastomilonitica, ocorrem no contato com a Faixa Itapira/Amparo, para leste-
sudeste predominam granitdides porfirdides a equigranulares e gnaisses ocelares, com
raras intercalagées de homblenda-biotita gnaisses, metassedimentos peliticos a psamo-
peliticos, normalmente com granada, silimanita e cordierita e, mais raramente, rochas
calciossilicaticas e lentes de marmores.

O metamorfismo, nas porgdes estudadas dos dois complexos, exibe uma
gradacdo de sudeste para noroeste (Zanardo et al., 1990, 1996; Zanardo, 1992, 2003). As
paragéneses tipicas da fdcies granulito, no Complexo Socorro, foram observadas apenas
nas imediacdes do contato com a Faixa ltapira/Amparo (porcdo noroeste do Complexo),

onde as condicdes de pressdo podem ter atingido valores da ordem de 10 kibars ou mais,
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devido & presenca de granada em granulitos graniticos (charnockiticos). Paragéneses
anidras sugerem temperaturas em torno de 800 °C. No restante da drea, as condicdes
metamorficas observadas até o momento atingiram apenas a facies anfibolito, com
refrometamorfismo leve e heterogeneamente distribuido, e paragéneses ou associacoes
minerais tipicas de fransicdo anfibolito - xisto-verde e da fdcies xisto-verde. Neste contexto,
€ comum observar-se feicdes indicativas de injecdes e/ou mobilizacdes graniticas, fusdes
parciais sin- a fardi-cinemdticas, e assimilacdes de litotipos mais antigos por material
granitico de coloragcdo rosada (Wemick & Penalva, 1974a; Wemick et al., 1976; Fiori et al.,

1981; entre outros).

5.4. FAIXA ITAPIRA/AMPARO

Na por¢cdo estudada da Faixa ltapira/Amparo, podem ser reconhecidas rochas
infracrustais de um embasamento mais antigo, atribuidas ao Grupo Amparo (Artur, 1988;
Zanardo, 1987), neste Complexo Amparo, de idades arqueanas a paleoproterozdicas,
fortemente aofetadas por ciclos geotecténicos que atuaram no Proterozdico Inferior,
inclusive com migmatizacéo e geracdo de material primdario (acrescdo) (Campos Neto et
al, 1990; Campos Neto, 1991), e representadas por migmatitos mais ou menos
gnaissificados e/ou ortognaisses variados, de composicdes tonaliticas/frondhjemiticas a
granodiorificas; rochas supracrustais metamorfizadas e fectonizadas no Proterozdico
Superior (Complexo Itapira), representadas por metassedimentos; granitdides sin-
cinemdticos a tecténica tangencial e direcional de idades brasilianas e; rochas mdficas e
ultramdficas.

As caracteristicas das unidades supra e infracrustais foram  profundamente
modificadas pela atuacdo de zonas de cisalhamento ducteis a ducteis-ripteis, de
natureza transpressiva, que possibilitaram o soerguimento das unidades mais basais e
provocaram lenficularizagdo, dobras, cataclase e controlaram o posicionamento e a
mobilizacdo de magmas graniticos (Lazarini, 2000; Zanardo, 2003).

Portanto, a caracterizacdo dos limites destes conjuntos ndo pode, ainda, ser feita
com seguranca no atual estagio do conhecimento geoldgico regional e local. Somente &
possivel a divisdo da regido segundo a frequéncia dos tipos litoldgicos que gradacionam

entre si, ou estdo intercalados em virtude dos eventos tecténicos que atuaram na regido.
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5.4.1. COMPLEXO AMPARO

Neste frabalho optou-se pela denominacdo de Complexo Amparo, em detrimento
do Grupo, pelo fato de as evidéncias de campo e isotdpicas, amparadas em dados da
literatura, sugerirem que as rochas infracrustais atribuidas a essa unidade foram geradas
em mais de um evento geotecténico.

Poucos sdo os afloramentos, na drea, de litotipos argueanos que, aparentemente,
ndo sofreram modificacdes significativas em ciclos posteriores (Paleoproterozdico e
Neoproterozéico), podendo ser citados os pontos: AAL-407, AAL-410 e AAL-468 (Mapa de
Pontos, anexo 2). SGo enconfradas, normalmente, rochas resultantes do refrabalhamento,
em grau variavel, dos litfotipos primdrios e possivelmente materiais de acrescdo crustal de

idade Paleoproterozdica (Campos Neto et al., 1990; Campos Neto, 1991).

Segundo Zanardo (1987), Zanardo et al. (1990) e Zanardo (2003) as rochas
infracrustais que constituemn  esta unidade sdo representadas, basicamente, por
migmatitos mais ou menos gnaissificados e/ou ortognaisses e granitdides de composicoes
tonaliticas/frondhjemiticas a granodioriticas. Essas rochas possuem coloracdo cinza, muito
raramente aparecem mobilizados levemente rosados, e apresentam estrutura bandada
ou fitada, dobrada, schlieren, nebulitica, flebitica, oftamitica e mais raramente
ptigmdticas. A composicdo dessas rochas espalha-se pelos campos dos monzogranitos,
granodioritos e tonalitos, e caem subordinadamente no campo dos quartzos dioritos e
quartzo monzodioritos. As composicdes mais bdsicas normalmente correspondem aos
melanossomas, embora aparecam com certa frequéncia leucossomas de composicdo
tonalitica e pequenos corpos lenticulares ou boudins de anfibolito, as vezes, com granada
e/ou clinopiroxénio.

Nas rochas que compdem esta unidade, observa-se um padrdo deformacional
complexo, com dobras desarmdnicas, dobras redobradas e lineacdo de estiramento
com atitudes mais heterogeneamente distribuidas. Foliacdes mais antigas ficaram
preservadas em micrdlitos de dimensdes decimétricas a decamétricas, ou mesmo
maiores.

De acordo com Zanardo (2003), essas rochas, na regido entre ltapira (SP) e Pouso
Alegre (MG), foram modificadas em grau varidvel, chegando com freqUéncia a serem
fotaimente descaracterizadas pela atuacdo dos cisalhamentos tangencial e direcional,
que atuaram em sequéncia no Neoproterozdico e, principalmente, por remobilizacdes e
injecdes que ocorreram durante o auge metamdrfico da seqiéncia supracrustal, ou seja,
sin- a tardi-cinemdtico aos cisalhamentos mencionados. Nas porcdes menos afetadas
pela deformacdo e migmatizacdo neoproterozdicas, pode-se reconhecer uma fase

deformacional mais antiga, eminentemente ductil, com migmatizacdo por anatexia e
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injecdo, obliterando feicdes migmatiticas preteritas. Os dados isotdpicos existentes na
literatura indicam idades paleoproterozdicas e neoproterdzoicas para as modificacdes, e
argueanas para os protdlitos.

Nos protdlitos mais preservados, as relacdes mineraldgicas e texturais evidenciam
estdgios elevados de anatexioa, que gerou produto de composicdo tondlitica a
granodiorifica, portanto condicdes elevadas da facies anfibolito (femperaturas entre 700 e
800 °C), em condicdes de pressdo média a baixa. Condicdes metamadrficas similares,
aparentemente pouco inferiores, em razdo da composicdo dos produtos ser
dominantemente monzogranitica, foram constatadas no retrabalhamento de idade
neoproterozéica. Sobre estas paragéneses, durante a atuacdo do cisalhamento de alto
dangulo de mergulho, desenvolveram-se paragéneses e associacdes minerais tipicas da
facies xisto-verde. Essas fransformacdes refrégradas sdo penetrativas, porém com
intensidades diferentes, aparecendo de maneira mais marcante nas zonas onde a
deformacdo ductil-rdptil a riptil € mais marcante (Zanardo, 2003).

Zanardo (2003) interpreta que as rochas dessa unidade perfencam ao extremo
sudeste de um bloco continental gerado no Arqueano, cujas porgdes ndo
significafivamente  modificadas no Paleoproterozéico e Neoproterozéico foram
denominadas, respectivamente, de Crdton Paramirim e Crdton do Séo Francisco
(Aimeida, 1981). Esta unidade representaria, entdo, a extensdo do Complexo Barbacena
para sul, como j& colocado por Ebert (1968, 1984), cavalgado de E-SE para W-NW, pela
seqUéncia metassedimentar denominada de Grupo Itapira, e por outro continente,
representado regionalmente pelos complexos Guaxupé e Socorro. Na progressdo da
colisdo contfinental, a unidade "Amparo” foi seccionada e movimentada, na horizontal e
vertical, interdigitando-se com as supracrustais, pela atuacdo das zonas de cisalhamento
que constituem o Cinturdo de Cisalhamento Ouro Fino, ramificagcdo do Cinturdo de
Cisalhamento AtlGntico (Paraiba do Sul ou Ribeira). Essas rochas teriam participado de
evento colisional no Paleoproterozdico (Ciclo Transamazénico), com geracdo de magma
juvenil e sequéncia supracrustal nesta época e, com a ruptura de Rodinia na regido,
seguindo, aparentemente, a zona de sutura paleoproterozdica, passou a constituir
novamente borda continental.

Diante da possibilidade dessa unidade ter sido borda de placa antes de 2,0 Ga e
participado ativamente do evento colisional responsdvel pela formagdo de Atlantida (Brito
Neves et al., 1999), pode ser que existam, também, sequéncias metassedimentares de
idades paleoproterozoéicas, correlaciondveis ao Super Grupo Minas ou Formacdo Lafaiete
(Ebert, 1963), as quais, devido aos aspectos deformacionais, dificimente serdo separdveis

do Grupo ltapira, mesmo com pesqguisas isotopicas (Zanardo, 2003).
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5.4.2. COMPLEXO ITAPIRA

Optou-se por utilizar, nesse trabalho, a denominacdo de Complexo Itapira, em
detrimento da denominacdo inicial de Grupo, pelo fato dos dados laboratoriais, em
associacdo com dados de campo e petrogrdficos, terem indicado que os litotipos
atribuidos ao Grupo ltapira por Zanardo (1987) e Itapira e Andreléndia por Campos Neto et
al. (1990) possam ter sido gerados em mais de um ciclo geotectonico (Paleoproterozdico

e Neoproterozdico).

Ebert (1968) foi quem criou a denominacdo “Grupo ltapira” para agrupar um
conjunto de rochas de idade assintica, dispostas em sinformes especiais entre antiformes
constituidos por litotipos mais antigos (Grupo Amparo), sem aparente continuidade fisica
com as unidades correlatas que afloram a nordeste (grupos Andrelédndia e Séo Jodo Del
Rei). Esse conjunto de litotipos foi englobado na Faixa Alto Rio Grande por Vasconcellos
(1988), Campos Neto et al. (1990) e Peloggia (1990).

Constituindo esta unidade aparecem quartzitos, quartzo xistos feldspdticos (ou ndo),
xistos aluminosos com silimanita € granada e xistos quartzosos, paragnaisses com
granada e, as vezes, silimanita e raramente restos de cianita, orto e paranfibolitos, com
ou sem granada, e clinopiroxénio, rochas calciossilicaticas, mdarmores, gonditos, biotititos,
magnetita-cummingtonita-quartzo xisto e grafita xistos, sendo que os sedimentos mais
arcoseanos cerfamente foram fundidos parcial a totalmente, resulfando em granitdides ou
gnaisses quartzo-feldspdticos. Essas rochas indicam origem a partir de sequéncias
peliticas, psamo-peliticas, psamiticas, grauvagueanas, arcoseanos, MArgosas e
calciossilicaticas com intercalacdes de derames e/ou infrusivas bdsicas, e a rocha
referida como gondito possui, por um lado, tendéncia pelitica (granada quartzitos e
paragnaisses) e por outro, calciossilicdtica (metamarga silicosa) (Zanardo et al., 1998).

Os metassedimentos dessa unidade ndo apresentam mais texturas e estruturas
primdarias preservadas, foram intensamente deformados e recristalizados, devido ao fluxo
pldstico e, em menor expressdo, rdptil-dictil, que tende a concentrar-se em faixas
definindo zonas de cisalhamento anastomosadas. As rochas orfoderivadas exibem
relacdes estruturais, geocronolégicas e litoguimicas que possibilitam reconhecer 0s
litotipos mais antigos, contempordneos, tardios ou posteriores ao auge metamaorfico dos
metassedimentos. Os litotipos sin- a tardi- tfectbnicos sdo dominantemente
monzograniticos a sienograniticos e exibem estruturas migmatiticas mais evoluidas
(difusamente bandadas, schlieren e nebuliticas) e estruturas gndissicas homogéneas e/ou
difusamente bandadas a levemente anisotrdpicas. Os litotipos posteriores ao auge

metamdrfico dos metassedimentos sdo representados basicamente por aplitos e
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pegmatdides discordantes (Zanardo, 2003).

Os ortognaisses ou granitdides, infimamente associados s supracrustais, de
natureza sin- a tardi-tecténica, podem ser divididos em gnaisses ocelares, gnaisses monzo
a sienograniticos réseos, gnaisses monzograniticos cinzas e migmatitos cinzas e/ou réseos,
gnaissificados em grau varidvel (Zanardo, 1987). J& os ortognaisses e migmatitos de
natureza pré-tecténica tendem a tfer composicGo monzogranitica a  fonalitica
(frondhjemitica). Os gnaisses ocelares distribuem-se em igualdade pelos campos dos
monzogranitos e granodioritos € nos migmatitos  existem bandas ou porcdes de
composicdo granodioritica a tonalitica, que podem corresponder a restos de rochas do
embasamento. As estruturas migmatiticas do tipo nebulitica e schlieren sGo mais
freqUentes nas estruturas circulares e dreas que possam ser interpretadas como antiformes,
algumas facies mais evoluidas dos granitdides ou ortognaisses contém hastingsita.

Os anfibolitos mostram normalmente contatos abruptos com as encaixantes,
porém podem apresentar contatos difusos por assimilacdo pelos ortognaisses e
migmatitos e, as vezes, transicionais com os homblenda gnaisses e rochas
“calciossilicdticas”. Alguns corpos englobados por material granitico gnaissificado mostram
estagio elevado de transformacdo de anfibdlio em biotita, chegando a gerar biotita xistos.

Essa unidade foi submetida a condicbes metamadrficas regionais na fdacies
anfibolito médio a alto, com fusdo parcial das rochas menos refratdrias e injecdo de
material dcido. O auge do metamorfismo aparenta ter sido cedo evento tectdnico-
tangencial e € nitidamente anterior & expressiva atuacdo da tectdnica direcional,
responsavel pela desconfiguracdo, quase que total, da estruturacdo mais anfiga e pela
geracdo do Cinturdo Transcorrente dextral Ouro Fino.

Alguns litotipos, a exemplo do retroeclogito, que ocorre a sudoeste da cidade de
Sivianopolis (Choudhuri et al., 1978; Hoppe et al., 1985, 1989), e do gnaisse aluminoso
(metapelito) das proximidades do Distrito de Sapucai, localizado a sudoeste da cidade de
Jacutinga (Zanardo, 1987; Zanardo et al., 1990), preservam parcialmente as associacdes
minerais Mais antigas, pré a cedo desenvolvimento da foliacdo de baixo dngulo. Para a
geracdo do eclogito, Hoppe et al. (1989) estimaram ambiente de pressdo entre 12 e 14
kibars e temperaturas minimas de 650 a 700 °C. No gnaisse aluminoso aparece disténio
nos micrdlitos, normalmente englobado por plagiocldsio (oligocldsio ou andesina),
demonstrando ser pré- a sin- dpice termal, enquanto que nos septos associados &
foliagdo de alto adngulo, que transpde mobilizados fonaliticos a granodioriticos, aparece
silimanita/fiorolita, que nesse caso demonstra ser tardi- a pds dpice termal, configurando
caminhamento metamaorfico do tipo hordrio, com a progressdo posicionada no campo
de estabilidade do disténio e a regressdo no campo da sillimanita (Zanardo, 1987;
Zanardo et al., 1990; Zanardo, 2003).
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Segundo Zanardo (2003), nos estagios iniciais da evolugdo das zonas de
cisalhamento de alto dngulo de mergulho, o regime termal foi superior a 650 °C. Nesse
periodo inicial, formou-se, nas rochas psamo-peliticas, silimanita e/ou fibrolita associada,
em principio, & biotita vermelha e, a seguir, & biotita e/ou muscovita, nos planos de
foliagc@o, devido a remogdo de dicalis e conseqlente aumento relativo de alumina.

No decorrer da atuagcdo das zonas de cisalhamento, catalisada pela deformagdo
e passagem de fluidos, ocorre a substituicdo de biotita e sillimanita por muscovita, biotita
marrom e granada por biotita verde e fengita, saussuritizacdo do plagiocldsio, cloritizacdo
dos minerais mdaficos, leucoxenizagdo dos minerais de fitdnio e sericitizacdo generalizada,
acompanhada, localmente, de aporte de ferro, representado por concentracdes de
magnetita e mais raramente hematita/goethita. A sericitizacdo generalizada ocorre em
meio estdtico e, mais raramente, dindmico gerando, respectivamente, fels e filonito. Nos
gnaisses quartzo-feldspdticos, juntamente com a sericitizacdo, forma-se estilpnomelano
sobre clorita ou em fraturaos, e, em rochas aluminosas, aparece cloritdide solbre
pseudomorfos de sillimanita, granada, estaurolita e agregado de micas (Zanardo, 2003).

As transformacdes mineraldgicas de maiores temperaturas sdo relativamente
penetrativas por fodos os conjuntos litoldgicos e estdo associadas a evolucdo da foliacdo
principal. As transformacdes catalisadas por condicdes térmicas menores tendem a ser
cada vez menos penetrativas, aparecendo apenas em zonas de cisalhamento ou falhag,
que se distribuem de maneira anastomosada por toda a regido.

De acordo com Zanardo (2003), as rochas ultramdficas que ocorrem intimamente
relacionadas as supracrustais aventam a possibilidade de tratarem-se de fragmentos de
crosta ocednica. A presenca do refroeclogito indica consumo de crosta ocednica,
porém, ainda ndo foram encontradas, na regido, evidéncias irefutdveis da existéncia de
crosta ocednica, que teria sido consumida na formacdo do Gondwana. Dados isotopicos
de Artur (1980 e 1988), Artur et al. (1979) e os obtidos neste trabalho, apresentados em
capitulo préprio, sugerem a possibilidade de existiren metassedimentos e rochas
vulcénicas bdasicas mais antigas, correlaciondveis ao Super Grupo Minas ou Formagdo
Lafaiete, intercaladas tectonicamente com as rochas neoproterozdicas conforme jé
sugerido por Ebert (1963).



24

5.4.3. FAIXA MAFICA/ULTRAMAFICA ARCADAS-AGUAS DE LINDOIA

Nessa faixa, as rochas metamdficas e metaultramdficas ocorrem na forma de
infercalacbes concordantes com a estruturacdo geral, tabulares a lenticulares de
espessuras centimétricas a decameétricas (figuras 5.4.3.a e 5.4.3.b), dentro ou entre rochas
metassedimentares do Complexo ltapira e ortognaisses ou granitéides neoproterozdicos.
Esses litotipos ndo aparecem inclusos em rochas atribuiveis ao Grupo Amparo, apenas
entre estas rochas e metassedimentos ou granitéides neoproterozéicos. Aparecem
dispersas por toda a Faixa ltapiro/Amparo, infercalando-se em todas as associacoes
petrogrdficas passiveis de serem carfografadas em escalas inferiores a 1:50.000. Sua
distribuicdo, todavia, ndo é homogénea, chegando a formar concentracdes localizadas,
conforme j& colocado por Wernick (1967), Zanardo (1987), Peloggia (1990) e Lazarini
(2000).

Os corpos maiores encontram-se infercalados e/ou em intima associacdo com
granitdides e/ou gnaisses e migmatitos homogéneos e normalmente préximos de
ocorréncias de rochas atribuiveis ao embasamento. Normalmente ndo ocorrem de
maneira isolada, aparecendo acompanhados de vdarios outros corpos lenticulares, e mais
raramente tabulares em escala de afloramento, de dimensdes decimétricas a métricas.

As duas maiores concentracdes de litotipos mdficos e ultramdficos ocorrem no
Distrito de Arcadas, Municipio de Amparo, e na Serra das Aguos Claras, a oeste-noroeste
do Municipio de Aguas de Linddia. Existem, entre essas duas dreas, diversos corpos
lenticulares (Mapa de Pontos, anexo 2), orientados de acordo com a estruturacdo gerdl,
sugerindo que as duas concentfracdes eram ligadas e foram rompidas e infensamente
subdivididas em consegiéncia da atuacdo de tectdnica tangencial e direcional.

Os contatos das metamdficas e das metauliramdficas com as encaixantes sdo
normalmente abruptos. Aparecem, localmente, contatos “gradacionais” com os
granitdides encaixantes devido a processos de assimilagdo, injegcdo de material granitico
sin-fecténico e/ou infercalacdes tectdnicas resultantes de transposicdo. Nesse caso, sGo
gerados anfibolitos, gnaisses anfiboliticos e anfibdlio xistos & base de homblenda e/ou
actinolita, ef/ou concentracdées de micas coloridos (biotita/flogopita,  atualimente
vermiculitizada), evidenciando forte metassomatismo (Figuras 5.4.3.c e 5.4.3.d).

Em alguns corpos observa-se a colocacdo de granitéides, pegmatitos graniticos e
quartzo efou plagiocldsio e/ou feldspato potdassico nos litotipos com hornblenda, e/ou
carbonatos, em zonas de distensdo formando filetes, vénulas e veios (Figuras 5.4.3.e;
5.4.3.f). Essas rochas apresentam coloracdo esverdeada a cinza-escuro €, em casos de
reativacdo dessas descontinuidades, pode ser gerado litotipo de estrutura orientada a

bandada, composto por quartzo, plagiocldsio, magnetita, cummintonita/grunerita e, ds



vezes granada, que pode ser confundido com formagdo ferifera facies silicato.
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Os processos supérgenos originam em primeira inst@ncia cores esverdeadas,
passando a seguir para ocre e ao final da evolucdo para solo argiloso de cor vermelho-
vivo (Figuras 5.4.3.g € 5.4.3.h).
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Os corpos mdficos e ultramdficos olbservados entre as ocorréncias de Arcadas e
da Serra das Aguas Claras séo representados por anfibolitos, granada anfibolitos, anfibdlio
xistos, alguns semelhantes aos que ocorrem na Serra das Aguos Claras, bandas de
anfibolito estiradas e boudinadas encaixadas em gnaisse bandado (Figura 5.4.3.i), xistos e
fels metaultramdaficos, com ou sem granada. Essas rochas ocorrem associadas a gnaisses,
metassedimentos e veios de quartzo. Em alguns afloramentos foram observados vénulas e
veios de quartzo nas ultramdficas, fraturas preenchidas por material de origem hidrotermal

(quartzo e epidoto) e forte fransformacdo para biotita/flogopita.

5.4.3.A. Serra das Aguqs Claras

As ocoréncias de rochas ultramdficas da Serra das Aguas Claras foram alvos de
estudos petrogrdficos por Zanardo (1987), Zanardo et al. (1992) e Lazarini (2000).

Nesta sera aparecem vdrias ocoréncias lenticulares, com espessuras métricas a
decamétricas, de rochas ulframdficas encaixadas em gnaisses graniticos leucrdticos a
hololeucocrdticos, onde os mais evoluidos, ou mais pobres em minerais ferromnagnesianos
(biotita e mais raramente anfibdlio), geraimente contém muscovita como o mineral mais
importante depois dos feldspatos e quartzo. Infercalados com estas rochas, aparecem,
também, litotipos bandados de composicdo tonalitico/trondhjemitica, atribuiveis ao
Complexo Amparo, na forma de corpos isolados entre os granitdides sin-cinemdticos ao
evento tectono-metamdrfico de idade neoproterozdica.



30

As rochas ultramdficas séo representadas por flogopita/biotita xistos, antofilita-talco
xistos, talco-fremolita  xistos ou fels, talco-xistos ou fels, talco-flogopita  xistos,
hornblendao/actinolita xistos ou fels, com ou sem clinopiroxénio. Estas rochas estdo
distribuidas de forma mais ou menos zonada, estruturacdo que, localmente, é perturbada
por descontinuidades tecténicas. Os termos mais biotiticos (glimmeritos) geraimente ficam
nas bordas e ao longo de zonas de cisalhamento internas as lentes, que correspondem a
antigas descontinuidades (paleofraturas); os anfibdlio-talco xistos alternam-se nas porgdes
internas, chegando a formar nlcleos mais preservados em meio a biotita xistos e talco
xistos (Figura 5.4.3.j); os homblenda/actinolita xistos constituem lentes menores, tanto nas
bordas dos corpos ultramdaficos, quanto isolados nos granitéides ao redor dos corpos

maiores.
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Observa-se assimilacdo de material mdfico/ultramdfico por rochas granitéides,
com ‘injecbes” das ultimas, em vdarios locais, chegando a formar homblenda gnaisses
(Figuras 5.4.3.d e 5.4.3.f). Sin- a tardi-mobilizacdes graniticas, podem ser observados
processos de flogopitizacdo e/ou biotitizacdo (formacdo de flogopita e/ou biotita xistos nas
bordas dos corpos ultramdficos ou descontinuidades tecténicas desses corpos). Pos-
mobilizacdo de magmas graniticos, ou seja, a femperaturas inferiores a 650 °C,
observam-se processos de cloritizacdo, antofilitizacdo efou talcificacdo dos anfibdlios
(antofilita, tfremolita e cummingtonita), formagdo de talco-flogopita xistos, clorita xistos,
talco-clorita xistos, talco xisto ou fels e amianto de antofilita ou tremolita/actinolita. (Figuras
5.4.3ke b5.4.3.).
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Outra feicGo comum observada na Serra das Aguas Claras é a ocoréncia de
rochas esbranquicadas, resultantes da alteracdo dos granitdides encaixantes, que se
infercalam com biotita xistos alterados, de cor vermelha a vermelha-arroxeada, veios de
quartzo e alguns nucleos mais preservados de anfibodlio-talco xistos, estes ora mais
anfiboliticos, ora com mais talco (Figuras 5.4.3.h e 5.4.3.j). No ponto AAL-363 foi coletado
o produto de dlteracdo do granitdide encaixante, de coloragdo esbranquicada, para
andlise laboratorial através de Difracdo de Raios X. A andlise da amostra indicou que o
principal mineral de argila presente € a halloysita, que pode estar relacionada a alteragdo
hidrotermal de baixa temperatura.

Nessa dreq, a foliacdo possui mergulhos variando de 40 a 80° para os quadrantes
SW e NW, condizente com oufros trabalhos efetuados na regido, a exemplo da porcdo
meridional/ocidental mapeada por Zanardo (1987) e descrita em Zanardo (2003), e os
indicadores cinematicos associados a foliagcdo de alto dngulo de mergulho sdo, de
maneira geral, dextrais. Em planos de foliacdo de mergulhos menores, podem ser
observadas, locamente, lineacdes de estiramento com indicadores cinematicos
evidenciando transporte de massa para NW. Evidéncias de transporte de massa para NW
tambem foram observadas ao longo de superficies de cisalhamento de baixo dngulo de
mergulho, associadas a flogopitizacdo/biotitizacdo, geracdo de antofilita ou actinolita. Na
seqUéncia, ou posteriormente, a antofilita ou fremolito/actinolita, mostra ter sido

amiantificada e a flogopita/biotita cloritizada.
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Proximo & Serra das Aguos Claras, entre a Serra dos Mosquitos e a Serra Negra, no
ponto AAL-421 (Mapa de Pontos, anexo 2), observou-se que as rochas ulframdficas
preservam duas lineacdes: a mais antiga, dada pela orientacdo de cristais de anfibdlio, é
de alto &dngulo de mergulho, este com atitude 345/80 e; a lineacdo posterior € de baixo
angulo de mergulho (devido ao cisalhamento), marcada pela orientagcdo dos cristais de

clorita e com datitude do mergulho ao redor de 048/30.

5.4.3.B. Arcadas

As ocorréncias de Arcadas foram alvo de estudos petrogrdficos por Wernick (1967)
e petrogrdfico aliado a litoguimico por Basei et al. (1986) e Peloggia (1990), que as definiu
como Associagdo Mdfica-Ultramdfica de Arcadas.

Peloggia (1990) descreveu, para a regido de Amparo, duas associacoes
geologicas principais:

- Rochas ortogndissicas-migmatiticas, atribuidas por ele ao Complexo
Amparo. Essa associacdo possui infercalacdes concordantes de anfibolito, com ou sem
granada, e ultramdficas, nas subunidades “orfognaisse granitico” e “biotita ortognaisse”. A
ultramdfica pode aparecer alternada com biotita xisto e biotita-quartzo xisto e veios
brancos quartzo-feldspdticos. O gnaisse encaixante pode apresentar enriguecimento em
biotita nas bordas da infercalacdo. Gnaisses quartzosos hololeucocrdticos fém fambem
litotipos ultframdficos intercalados.

- Rochas supracrustais representadas por um conjunto xisto-quartzitico (Xistos
Fazenda Bela Vista e Quarizito Sera dos Feixos) e; por um conjunfo gndissico-
calciossilicdtico (Gnaisses Ribeirdo do Pantaledo e Duas Pontes), descrito por Wermick
(1967), que pode conter anfioolitos. Gnaisses graniticos apresentam, também,
intercalacoes de uliramdficas e anfibolitos.

A Associacdo Mdfica/Uliramdfica de Arcadas constitui um corpo com orientacdo
norte-nordeste, parcialmente encaixado em ortognaisses, reaparecendo em meio ds
supracrustais, de organizagdo infema estratificada, dentro da qual distinguiu:

- Xistos ulframdficos verdes e rochas associadas, sendo olivina-tremolita xistos os
litotipos predominantes. A olivina pode aparecer com hdbito alongado e substituida por
iddingsita e serpentinizada nas fraturas. Em algumas faixas, a textura macroscopica
lembra “spinifex”.

- Diopsidio anfibolitos bandados, com bandas a clinopiroxénio e plagiocldsio e
bandas a hornblenda e plagioclasio;

- Anfibolitos homogéneos (propor¢do equivalente de homblenda e plagiocldsio);
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- Pequenas lentes de grafita-sillimanita-quartzo xistos, quartzitos recristalizados,
glimmeritos e de biofita xistos com algum quartzo e hornblenda.

As ocorréncias de glimmeritos (“biotititos”), associados com frequéncia a estreitas
zonas de cisalhamento, Peloggia (1990) considera como evidéncias de metamorfismo
aloguimico.

O mesmo autor sugere que a Associacdo Mdfica/Ulframdfica de Arcadas
represente  uma sequéncia vulcanossedimentar, com caracteristicas geogquimicas
komatitticas, supostamente de idade argueana, englobada nos terrenos ortogndissicos por
dobramentos e de situacdo estratigrafica incerta.

No presente trabalho, ndo foi possivel constatar em campo a estratificacdo
primdria dessa associacdo mdfica/ultramdfica, como proposta por Peloggia (1990),
apenas indicios da presenca de rochas ulfrabdsicas mais ricas em olivina (dunito e/ou
peritotito) que “transiciona” para piroxenitos. O que pdde ser observado foi a variacdo
composicional dessas rochas formando, as vezes, estrutura bandada a fitada, com
evidéncias de geracdo por processo tectono-metamdrfico acompanhado de
metassomatismo.

A inferpretacdo acima estd baseada na constatacdo da formacdo de
bandamento por particdo da deformacdo, onde uma camada aparece amoldando-se
a outra (Figura 5.4.3.m), na observacdo de veios de quartzo, injecdo de material granitico
e pegmatitico (Figura 5.4.3.n), formacdo de biotita xistos (glimmeritos) nas bordas e
descontinuidades tectdnicas, como j& observado por Peloggia, além de rochas
hidrotermais e metassomdticas, concordantes a discordantes a estruturacdo geral.

O conjunto de rochas supracrustais descrito por Peloggia, recobrindo as rochas
metamdficas/metaultramdficas, & similar ao Complexo Itapira. O gnaisse granitico que
aparece, a exemplo do encontrado no ponto AAL-414, & semelhante ao que ocorre na
regido da Serra das Aguos Claras, porém ndo se observou muscovita, como na serra.

A estruturacdo observada tem diregdo norte-nordeste e mergulho para oeste-
noroeste, condizente com os dados do setor 1 de Peloggia (1990).

Por nossas observacdes, as ocoréncias da regido de Arcadas foram menos
afetadas por fransformacdes retrometamarficas de facies xisto-verde, e bem menos
afetadas por metassomatismo, associdveis as fases finais de solidificacdo de granitos bem
evoluidos e produtos anatéticos tardios, ambos com aspecto de solidificacéo sin- a tardi-
cinemadtica de alto dngulo (Neoproterozdico, possivelmente com idade pouco supetior a
600 Ma). Todavia, as transformacdes minerais e a evolugcdo mineraldgica sdo semelhantes
As observadas nas ocorréncias da Serra das Aguos Claras, sugerindo a mesma origem e
evolucdo. Cabe ressaltar que os corpos metaultframdficos, existentes entre as duas dareas

de grande concentracdo de litotipos mdficos e ultramdficos, inclusive agueles que
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Peloggia (1990) incluiu em outras unidades descritas em seu trabalho, evidenciam ligacdo
fisica entre os corpos das duas ocorréncias, anfes da atuagdo das tecténicas tangencial e

direcional referidas acima.
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5.4.4. OUTROS LITOTIPOS

5.4.4.A. Microgranito

Foi enconfrado em corte de estrada ndo pavimentada, a cerca de dois
quildmetros ao norte, e também a sudoeste e sul, da cidade de Serra Negra, (ponto AAL-
451, Mapa de Pontos — Anexo 2).

Forma corpo tabular de espessura meétrica, com alfo dngulo de mergulho,
intensamente fraturado, com espagcamento das fraturas centimético a decamétrico,
gerando blocos angulosos, achatados segundo o padido de fraturamento. N&o
apresenta nitido contraste com as encaixantes, uma vez que estas séo representadas por
gnaisses graniticos, levemente bandados, que se intercalam com granitéides ou
orfognaisses homogéneos de granulagcdo dominantemente media. Nesses granitdides,
aparecem, localmente, pequenos corpos mMdficos a ultramdficos lenticulares (Figura
5.4.4.q).

O microgranito € leucocrdtico a hololeucocrdtico, apresenta cor creme-claro, com
difusas mdculas cinzas-claro e tfonalidade branca por alteracdo, estrutura levemente
anisotrépica, marcada pela orientacdo de minerais mdficos, quartzo e agregados de

feldspatos, a macica.
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O intenso fraturamento, associado & presenca de lineacdo de estiramento, estrias
nos planos de fraturas e de filetes e vénulas com preenchimento de epidoto, demonstram
que a rocha ignea intrusiva foi submetida & deformacdo ductil a rdpfil-ductil.

Os aspectos estruturais, texturais e microestruturais evidenciom que o magma
granitico alojou-se e finalizou a sua cristalizagdo em zona de cisalhamento ativa, durante
0s estagios finais da evolucdo do Cinturdo de Cisalhamento de Ouro Fino, possivelmente
entre 590 e 520 Ma.

Entre 590 e 520 Ma., em decoréncia da movimentacdo das zonas de
cisalhamento, devem ter sido geradas, fambéem, as bacias romboédricas ou pull qpart,
denominadas de Eleutério e Pouso Alegre. Na Formacdo Eleutério foi descrita a presenca
de seixos de rochas vulcdnicas dcidas (Ebert, 1974; Wermnick & Penalva, 1974 b; Zanardo,
1987; Zanardo & Oliveira, 1990; Teixeira, 1995).

Teixeira (1995), ao descrever os metaconglomerados polimiticos, clasto a areia
suportados, com raras intercalagcbes arenosas delgadas, pertencentes G Formagdo
Eleutério (nordeste da cidade de lItapira-SP), cita a ocoréncia de seixos de rocha
vulcdnica dcida, em uma ocoréncia isolada situada no extremo sudoeste, margem
direita do rio Moji-Guacu. Esses seixos aredondados de rochas rioliticas afaniticas 1ém
fenocristais subcentimétricos de feldspato potdssico e quartzo. O mesmo autor realizou
andlise pelo método K-Ar, em rocha total, em um dos seixos de ridlito presentes nestes
metaconglomerados, e obteve a idade de 530,5 =14,5 M.a.

Dessa forma, os seixos de rochas vulcanicas dcidas e microgranitos descritos nos
arcosios conglomerdticos da Formacdo Eleutério devem, pelo menos em parte, ser

provenientes de vulcanismo dcido contempordneo a geracdo dessas bacias.

5.4.4.B. Metabasalto

Este litofipo foi observado apenas em um afloramento, no Cdrrego Cristdlia,
Municipio de Itapira-SP (Ponto AAL-353 A, Mapa de Pontos — anexo 2), na forma de um
dique, de cor cinza-escuro a preta, estrutura praticamente isotrdpica e granulacdo fina
(Figura 5.4.4.b).

O contato dessa rocha com a encaixante, representada por um gnaisse
nmigmatitico, € brusco, dispondo-se paralelamente & direcdo de falhas rdpteis que cortam

O gnaisse.
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Os dados de campo, associados aos dados microscopicos, evidenciam gue esta
rocha colocou-se em fratura gerada pela agdo do cisalhamento direcional dextral, em
estdgio tardio de desenvolvimento, quando as encaixantes apresentavam temperaturas
inferiores a 450 ©C, portanto com possibiidode de contemporaneidade com o
microgranito descrito acima. A datagcdo K/Ar readlizada nesse material, apresentada e

discutida no capitulo referente & geocronologia, confirma tal suposicdo.

5.4.4.B. Rochas pneumato-hidrotermais ou metassomaticas

Essas rochas aparecem sob a forma de corpos tabulares (veios), concordantes a
subconcordantes com a estruturacdo geral das rochas encaixantes (ultramdficas) e, em
alguns casos, devido a composicdo quartzosa, podem ser erroneamente interpretadas
como metachert. Exemplos podem ser encontrados nos pontos AAL-386, AAL-429, AAL-
430, AAL-448 e AAL-457 (Mapa de Pontos - anexo 2).

Apresentam estrutura compacta a foliada, bastante milonitizadas localmente,
granulagdo fina a grossa e cores amarronzadas, cinzentas, cinza-esverdeado a preto e
gque podem ser confundidas com formagoes ferrferas facies silicato, conforme j& sugerido
por Peloggia (1990), especialmente as que exibem estrutura laminada/fitada e contém

cummingtonita/grunerita, minerais opacos e, ds vezes, granada.
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A AR AS AN YRR

:

Neste capitulo, serd apresentada a caracterizacdo petrogrdfica das rochas
metamdficas e metaultramdficas, bem como de suas encaixantes, que ocorrem na
porcdo estudada da Faixa Itapira/Amparo, incluindo as ocorréncias da Serra das Aguos
Claras e de Arcadas, assim como uma interpretacdo dos aspectos estruturais e texturais
observados, resultantes dos processos tectono-metamadrficos, anatéticos, de infiltracdo
magmdtica, metassomdticos ou pneumato-hidrotermais, que atuaram sobre esses

litotipos.

6.1. PETROGRAFIA DAS ROCHAS METAULTRAMAFICAS

Esses litotipos aparecem como intercalacdes tabulares a lenticulares, de
espessuras centimétricas a decamétricas, que raramente ultrapassam 100 metros, dentro
ou entre rochas metassedimentares do Complexo Itapira e ortognaisses ou granitdides
gerados ou intensamente refrabalhados durante o evento tectono-metamdrfico ltapira
(Neoproterozdico). Esses litotipos ndo foram observados como inclusbes em rochas
atribuiveis ao embasamento (Complexo Amparo), apenas entre estas rochas e
metassedimentos do Complexo ltapira ou granitéides mais jovens. SGo concordantes com
a estruturacdo geral e aparecem dispersas por toda a Faixa ltapira/Amparo, infercalando-
se em todas as associacdes litoldgicas passiveis de serem carfografadas em escalas
inferiores a 1:50.000.

Os corpos maiores encontram-se intercalados e/ou em intfima associagcdo com
granitdides e/ou gnaisses e migmatitos homogéneos e normalmente préximos de
oconéncias de rochas afribuiveis ao embasamento (Complexo Amparo). Normalmente
ndo ocorrem de maneira isolada, aparecendo acompanhados de varios outros corpos
lenticulares, e mais raramente tabulares, em escala de afloramento, de dimensdes
decimétricas a métricas.

Estas rochas sempre exibem fransformagdes tectono-metamodrficas  ou
metassomaticas que modificaram substancialmente a textura, mineralogia e até mesmo
o quimismo, dificultando o reconhecimento dos protdlitos. A proporcdo dos minerais, em
paralelo com o quimismo, evidencia que a composicdo dos protdlitos variou de peridotito
a piroxenito. Este fato, associado as transformacdes mencionadas, possibilitou a geragcdo

de um grande ndmero de tipos e subtipos petrogréficos que seguem abaixo:
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6.1.1. METAPERIDOTITOS E OLIVINA PIROXENITO

Esta denominagdo foi utilizada para agrupar rochas, em sua maioria de estrutura
xistosa, portadoras de olivina e/ou pseudomorfos desse mineral (agregados de serpentina
e/ou iddingsita, podendo ter também talco e clorita).

Os teores de olivina e pseudomorfos em algumas amostras podem ter atfingido
valores superiores a 40%, caractetizando a presenca de metaperidotitos. Na prdtica,
porém, devido as fransformacdes metamaorficas ou retrometamarficas, para a grande
maioria dos casos, € praficamente impossivel diferenciar os olivina piroxenitos do
metaperidofito, mesmo utilizando a litoquimica, ou a quimica mineral.

Essas rochas, quando ndo intensamente aofetadas pelo retrometamorfismo,
exibem, as vezes, granulacdo pegmatdide, com cristais centimétricos (foi observado
cristal de ortopiroxénio com cerca de 5 cm em Arcadas), e pdlidas feicdes que sugerem
a presenca de cumulatos. Apresentam como minerais “primdrios” olivina magnesiana
(forsterita/crisdlita), ortopiroxénio  (enstatita/bronzita) e, mais raramente, clinopiroxénio,
caracterizando harzburgito, olivina ortopiroxenito e, aparentemente, também Iherzolito e
olivina websterito. Essas rochas estdo melhores preservadas em peguenas ocorméncias
entfre Arcadas e a Serra das Aguos Claras.

Substituindo a olivina e os piroxénios, em condicdes de metamorfismo em fdcies
anfibolito, aparecem anfibdlios (antofilita, tremolita, cummingtonita e homblenda
nmagnesiana), clorita magnesiana, espinélio, este Ultimo gerado na reacdo da passagem
de piroxénio para anfibdlio e, as vezes, flogopita. Na transicdo da facies anfibolito para
xisto-verde, continua a formagdo de tremolita, clorita e aparece a formagdo de talco de
granulagdo relativamente grossa; em condicdes de menor temperatura, O talco exibe
granulacdo mais fina. O estdgio final do retrometamorfismo & representado por
serpentinizacdo da olivina e a alteracdo metedrica pela geracdo de iddingsita, hidroxidos
e argilo-minerais, normalmente do grupo da montmorillonita. Completando a mineralogia
desses litotipos aparecem: magnetita, apatita, cromita, ilmenita e raros sulfetos de ferro.

A andlise microestrutural de uma secdo delgada evidenciou que a mineralogia,
considerada primdria, apresentava orientfacdo e evidéncias texturais de reequiliorio
metamarfico. Nesta secdo, e em outfras, observou-se a geracdo de espinélio verde a
partir de ortopiroxénio, com a passagem deste para clinoanfibdlio (cummingtonita ou
hornblenda magnesiana). Nestas rochas, os cristais de espinélio sdo alongados e

orientados segundo a foliagdo tectono-metamadrfica (Figura 6.1.1.A.).
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Em uma secdo delgada, foram observados cristais de espinélio envoltos por coroa
de mineral opaco (reacdo com sobra de ferro), que por sua vez estd envolta por coroa de
clorita, a qual encontra-se bordejada por filossilicato, limpido, com arranjo fibro-radial, que

evidencia ser serpentina (Figura 6.1.1.B).
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6.1.2. ANTOFILITA XISTOS/FELS

Esses litotipos sdo raros. Ocorrem em maior freqUéncia na Serra dos Aguos Claras.
Exibem cor cinza-claro a cinza-esverdeado pdlido e tonalidade marrom por alteracdo,
granulacdes medias a grossas, chegando a pegmatdide, com cristais centimétricos
(alguns desses litotipos chegam a gerar amianto). Litotipos monominerdlicos sdo raros.
Possuem, normalmente, propor¢gdes variadas de talco, clorita e actinolita, mostrando
gradacgdo para fremalita xistos e clorita xistos, litotipos mais comuns. Os cristais de antofilita
sdo prismdticos a aciculares (euhedrais a anedrais) e, freqlentemente, apresentam
lamelas de desmisturacdo de tremolita, normalmente dispostas segundo {100} e,

secundariamente, {001}, e fransformacdo para talco (Figura 6.1.2.A.).

6.1.3. TREMOLITA/ACTINOLITA XISTOS/FELS

Estes litotipos sdo similares quanto & textura, cor e granulagcdo aos anteriores,
necessitando, para o seu reconhecimento, da andlise petrografica. Formam, também,
amianto e tfendem a qgpresentar tonalidades mais esverdeadas que 0s antofilita xistos. A
exemplo do anterior, ndo sdo freqlentes os termos monominerdlicos, em geral exibem
proporcdes variadas de clorita, talco, flogopita, antofilita e, ds vezes, restos de olivina e

piroxénios, nestes casos podendo fratar-se de olivina piroxenitos ou mesmo peridotito.
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Esses litotipos, pelas variagdes nas proporcdes mineraldgicas, gradacionam para clorita
xistos, talco xistos/fels, flogopita xistos e antofilita xistos/fels. Além dos minerais citados, a
nmagnetita estd sempre presente em teores inferiores a 5%, outros minerais opacos podem
aparecer, ocorre esporadicamente espinélio, rutilo e quartzo, este Ultimo, resultante de
infiltracdo. Nos casos onde o quartzo aparece, a titanita e/ou leucoxénio podem ocorrer
(Figura 6.1.3.A).

Essas rochas exibem grau variado de orientagdo, configurando xistos e fels. A
textura, na dependéncia do tipo petrogrdfico, varia entre nematobldstica e em feltro, e,
as vezes, asbestiforme. Aparecem, locamente, cristais ripiformes miliméticos a
centimétricos de antofilita, crescidos caoticamente sobre a matriz actinolitica, gerando
uma textura com aspecto de spinifex. Esses cristais de antofilita estdo, normalmente,
substituidos por uma massa de talco de granulacéo fina, podendo ter sobrado apenas
raros resquicios que comprovem a pseudomorfose sobre antofilita.

Apresentam, com freqlUéncia, cor acastanhada, com matiz dourada, em funcdo
da oxidagdo superficial, e certa untuosidade co tato, pela presenca de talco, clorita e
argilo-minerais do grupo da montmorillonita, no caso de leve intemperismo. Quando
fortemente intemperizadas geram material argiloso de cor verde em condicdes redutoras
e vermelho forte (terra roxa) em ambiente oxidante.

A tremolita, fase dominante nesses litotipos, € incolor e, em alguns litotipos,
levemente esverdeada e com sutil pleocroismo, evidenciando apresentar variacdo
composicional para actinolita. Os dados de campo e de laboratério mostram que este
fato decorre da natureza do protdlito, mais Acidos nos termos mais actinoliticos, e,
tambeéem, em funcdo de metassomatismo, que contribui para o aumento do teor de ferro,
adluminio e sédio nos anfibdlios. Forma cristais anedrais a euhedrais, prismdticos a

aciculares, possui particdo basal com exsolugdo de antofilita e/ou cummingtonita, que se
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dispbem na forma de finas lamelas e, a exemplo da antofilita, exibe também alteracdo
para talco.

Nestes litotipos, a flogopita constitui cristais milimétricos a micromeétricos, na forma
de agregados concentrados em planos de frafura ou de concentracdo da deformacdo
(microzonas de cisalhamento), nas bordas do anfibdlio e no contato com o talco.

A anfofilita mostra, normalmente, transformagdo para flogopita, clorita e/ou talco
e, a exemplo da tremalita, pode exibir extingdo ondulante leve e apresentar kink bands
locais e geminagdo simples.

A clorita ocorre como palhetas quase incolores em secdo delgada, as vezes com
geminacdo, e praticamente ndo exibe birrefingéncia andmala, o que sugere ser bem
magnesiana. Os aspectos texturais mostram que esta fase mineral deve ter se formado
em, pelo menos, duas fases, uma de temperatura mais alta, quando constituiu cristais
maiores e “tabulares”, e uma outra, que originou cristais peguenos, As vezes com
aparente crescimento “interestratificado” com  estilonomelano, chegando a formar
agregados fibro-radiais. Em alguns litotipos a clorita forma agregados fibro-radiais ao redor

de ciristais de minerais opacos (magnetita) (Figura 6.1.3.B).

O talco aparece como uma massa fina, substituindo principalmente o anfibdlio, ou
constitui duas geracdes de cristais: na mais anfiga, onde ocorre mais ou Menos

paralelamente a foliagdo, estd mais deformado; na mais jovem, o talco é discordante
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da foliacdo e cresce, inclusive, sobre o talco mais antigo. Estdo crenulados, com kink
bands e podem incluir opacos nas bordas e interior de seus cristais. Podem aparecer,
também, secdes basais de anfibdlio no interior de agregados de talco.

Os minerais opacos sGo anedrais a euedrais, podem ocorrer em manchas mais ou
menos arredondadas, concentrados nas bordas ou planos de fraqueza principalmente do
talco, ou dispersos entre 0s outros minerais de maneira infersticial, evidenciando formagdo

no processo de talcificacdo.

6.1.4. CLINOPIROXENIO-ANFIBOLIO XISTO BANDADO

Estas rochas aparecem de forma mais expressiva na regido de Arcadas € na
regido enfre esta localidade e a Serra das Aguas Claras. Apresentam estrutura fitada a
bandada, com leitos milimétricos até centimétricos (até cerca de 2 a 3 cm) de cores
verde-macd e verde-escuro, correspondentes respectivamente a concentracdes de
clinopiroxénio e homblenda magnesiana.

A granulacdo é variada, porém dominam os termos de granulacdo meédia a
grossa, sendo gue os dominios ricos em clinopiroxénios sdo mais grossos. A textura vai de
granular decussada a nematobldstica e as proporcdes de anfibdlio e clinopiroxénio
variom significativamente: em certos locais dominam as bandas clinopiroxeniticas e, em
outros, a banda rica em anfibdlio.

O clinopiroxénio apresenta composicdo variando de diopsidio a salita e a cor, em
secdo delgada, varia de incolor a levemente esverdeada. Exibe fransformacdo para
hornblenda e actinalita.

O anfibdlio mais antigo € uma homblenda magnesiana, com aspecto manchado
(manchas amarronzadas em dominio verde), sugerndo que a recalibragem para
variedades de menor temperatura ndo foi total. Os mais tardios sGo representados por
actinolita, que se desenvolve predominantemente sobre o clinopiroxénio.

Na maioria dos casos analisados microscopicamente, observou-se a presenca de
plagioclésio com composicdo bem variada (bytownita a albita), onde os mais cdlcicos
sdo zonados e mosiram perda de cdicio com a epidotizacdo, infitracdo de feldspatos
alcalinos (microclinio/ortoclasio e aduldria) e de quartzo, aparecendo nesses dominios
minUsculos cristais de zircdo. Tem-se, pelo menos, duas fases de geracdo de titanita: uma
melhor desenvolvida, normalmente radiativa, provocando halos no anfiodlio e outra que
forma cristais anedrais ou agregados e até mesmo leucoxénio. O epidoto € mais
frequente na regido de Arcadas e desenvolve-se sobre o conjunto, em filetes nas

paleofraturas e formando manchas intersticiais.
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Completando a mineralogia dessas rochas aparecem carbonatos (especiaimente

na reqgido de Arcadas), minerais opacos, apatita e clorita (Figura 6.1.4.A).

A paragénese mais antiga dessas rochas mostra fer sido constituida por
clinopiroxénio, homblenda castanha (+ plagiocldsio cdicico) e gradaciona ou estd
associada ao clinopiroxénio anfibolito bandado a homogéneo. Todavia, em vdArios casos
observados, existemn evidéncias de metassomatismo associado a infiltragcdo de material
quartzo-feldspdtico, em condicdes de fdcies anfibolito médio a alto. Dessa forma, a
variacdo na quantidade de anfibdlio e clinopiroxénio, pode depender tanto da
composicdo do protdlito (aparentemente clinopiroxenito associado a gabro), como dos
processos tectono-metamaorficos ou metassomdaticos superpostos. NGo € possivel excluir a
possibilidade de que algumas rochas colocadas nesse contexto possam corresponder a

metamargas, todavia a grande maioria deriva de piroxenito.
6.1.5. HORNBLENDA XISTOS
SGo rochas de cor verde-escura a cinza-esverdeada-escura, podendo aparecer

pontuacdes, filetes ou veios e vénulas de cor cinza-clara e que chegam a dar aspecto

anostomosado. Exibem estrutura xistosa, textura decussada a nematobldstica, ou
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poligonal a lobulada em secdo transversal d lineagdo mineral. Compdem-se quase que
exclusivamente de anfibdlio (90-98 %) e quartzo e opacos como principais acessorios.
Aparecem, subordinadamente, plagiocldsio, biotita/flogopita, clorita, fitanita, apatita,
allanita, zircdo e epidoto.

Ocorrem como corpos lenticulares a tabulares em escala de afloramento,
normalmente inclusos em gnaisses graniticos, granitéides e migmatitos.

O anfibdlio é representado por hormblenda e tremolita/actinolita. A homblenda é
subedral, pleocrdica, pode ser verde-clara, ou exibir fonalidodes acastanhadas e
ozuloados e estar zonada com bordos mais claras. Exibe extingdo ondulante
acompanhada de recuperacdo, formacdo de subgrdos e recristalizacdo, com a
formacdo de perfeita textura de equilibio e, localmente, sdo substituidos por
fremolito/actinolita e flogopita e tomam forma de amianto. Inclui quartzo, opacos,
apatita, dllanita, fitanita, epidoto e zircdo e essas inclusbes podem acompanhar o
comprimento do cristal. A fremolito/actinolita constitui cristais sulbedrais, com aspectos
fibrosos, que podem incluir quartzo, apatita, opacos e epidoto, ser substituidos por
flogopita, estar bastante fraturados, bem orientados e com extingdo ondulante leve a
moderada, acompanhada de fragmentacdo e neomineralizacdo e/ou formacdo de
subgrdos e recristalizacdo. A homblenda, em vdrias secdes andlisadas, apresentou

exsolucdes de cummingtonito/grunerita (Figura 6.1.5.A).

O quartzo € anedral a subedral, aparece na forma de inclusdes no anfibdlio,
intersticialmente e em filetes, veios e vénulas, exibe extingcdo ondulante leve a moderada,
chegando a formar subgrdos e pode estar bastante fraturado. Nos filetes, veios e vénulas
pode estar recristalizado. Parte das inclusdes aparenta ser produto de reacdes

metamadrficas, porém a maior parte, em especial os filetes, deve resultar de infiltracdes.
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Os minerais opacos distribuem-se em fraturas dos anfiodlios, ou ocorrem como
inclusbes nestes e na flogopita, intersticialmente a eles, na forma de manchas amebdides
e irregulares, concentrados nos locais onde o anfibdlio estd mais alterado, ou formar um
reticulado na rocha, por onde circularam fluidos. Cabe destacar que alguns litotipos sdo
anormalmente pobres em minerais opacos, considerando-se a natureza dos protdlitos, o
que sugere que o ferro foi incluso no anfibdlio durante a evolucdo tectono-metamadrfica.

O plagiocldsio aparece em alguns locais na forma de cristais anedrais a subedrais
(oligocldsio), leve a moderadamente saussuritizados, que ocorrem intersticialmente, como
inclusbes no anfibdlio, ou preenchendo filetes discordantes (albita ou aduldria), na forma
de pequenos cristais associados & apatita e que, devido a granulacdo fina, é dificil
identifica-lo. Podem exibir extingdo ondulante, com a formagdo local de subgrdos. A
exemplo do quartzo, aspectos microestruturais e texturais sugerem que parte dessa fase
cristalina resultou de infiltracdes durante a evolugcdo tectono-metamaifica.

A biofita/flogopita e a clorita sdo subedrais e substituem os anfibdlios.

A fitanita constitui  pequenos cristais, normalmente malformados, sobre a
homblenda, € um pouco radioativa, provocando halos pleocrdicos no anfibdlio e
dificultando a diferenciacdo de possiveis cristais de zircdo sobre a hornblenda. Em
algumas secdes delgadas, notou-se uma concentracdo relativamente alta dessa fase
cristalina. De modo geral, pode-se inferir mais de uma fase de formagdo desse mineral.
Aparece, fambém, esfeno incluindo opacos (ilmenita ou magnetita) e rutilo.

A apdatita aparece na forma de cristais incluidos por homblenda e que podem
causar halos pleocréicos nesta, indicando possuir elementos radioativos.

A dllanita constitui inclusées nos anfibdlios, podendo provocar halos pleocrdicos
nestes.

O epidoto pode ocorrer como inclusdes nos anfibdlios, intimamente associado a
eles, ou preenchendo fraturas, juntamente com o quartzo, feldspato e opacos.

SAo muito comuns nessas rochas concentracdes de quartzo de granulagdo
relafivamente grossa, bem alongada e orientada, © que evidencia infiltracdo de silica
que, as vezes, € acompanhada da entrada de feldspato alcalino (microclinio/albital).

Associadas aos estdgios finais da evolugdo das zonas de cisalhamento aparecem
fraturas abertas, que podem estar preenchidas por epidoto, albita, titanita, cloritg,
aduldria, prehnita e estilpnomelano (Figura 6.1.5.B).

A composicdo mineraldgica dessas rochas sugere protdlitos ricos em
clinopiroxénio, possivelmente um websterito ou mela galbro. Todavia, a presenca comum
dessas rochas no interior de litotipos graniticos com evidéncia de fundidos durante o auge
metamarfico, associada s infiliracdes relacionadas acima, ndo permitem descartar a

hipdtese de que efeitos metassomdaticos modificaram substancialmente estas rochas.
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6.1.6. CUMMINGTONITA/GRUNERITA XISTOS

Macroscopicamente sGo muito similares aos hornblenda xistos, diferindo-se deste
por apresentarem coloracdo um pouco mais clara e, desta forma, exibindo
caracteristicas idénticas as dos actinolita xistos. Estas rochas ndo sdo, portanto, passiveis
de diferenciacdo em campo, apenas em laboratdrio, através de estudos microscopicos,
com ou sem auxilio de microssonda e difragcdo de raios X. Aparentemente sdo raros na
regido, podendo aparecer como bandas associadas aos hornblenda xistos.

Nesses litotipos o anfibdlio dominante € um membro da solucdo soélida
cummingtonita-grunerita, com texturas similares as dos outros anfibdlios xistos/fels. Este
anfibdlio sempre apresenta particdo basal e desmisturacdo de hornblenda magnesiana
e/ou tremolita/actinolita. Os cristais exibem formas prismdticas, de maneira similar ao
observado em outros litotipos em que homblenda e actinolita sGo os minerais dominantes.
Completando a mineralogia podem aqparecer homblenda magnesiana, actinalita,
quartzo, minerais opacos, clorita, titanita, rutilo e principamente talco, oriundo da
alteracdo do anfibdlio (Figura 6.1.6.A).

As evidéncias metassomdticas referidas para os hornblentas xistos nédo foram
observadas nesses litotipos. O protélito deve ser uma rocha rica em ortopiroxénio e pobre

em clinopiroxénio.
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6.1.7. FLOGOPITA/BIOTITA XISTOS/FELS (GLIMMERITOS).

Os flogopita/biotita  xistos/fels constituem corpos  lenticulares a  tabulares,
decimétricos a decameétricos, parcial a totalmente vermiculitizados, de cores preta a
verde-escura, quando frescos, e bronzeadas ou vermelha-forte quando alterados. SGo
concordantes com a estruturacdo, exibem contatos abruptos com ©0s gnaisses e
migmatitos encaixantes e contatos nitido a transicional com os anfibolitos e anfibdlios
xistos, indicando terem sido formados a partir destes por metassomatismo potdssico.

Ocorrem, normalmente, nas bordas dos corpos ultramdficos, em contato com as
encaixantes, em zonas de cisalhamento internas as lenfes, ou formando concentracdes
isoladas no interior de granitdides ou gnaisses graniticos. Estes litotipos estdo espalhados
por toda dreq, porém ocorrem em maior porcentagem na regido da Serra das Aguos
Claras e vizinhangas.

A estrutura desses litotipos varia de bastante xistosa a pouco orientada e a texturg,
de perfeifamente lepidobldstica, até com clivagem de crenulacdo, a decussada
(glimmeritos ou fels).

Estdo frequentemente crenulados, com veios e bolsdes de quartzo hialino ou
leitoso dispostos concordantemente. Em alguns casos, com a infiltracdo de silica (quartzo)

associada ao cisalhamento, chegam a constituir quartzo-biotita xistos.
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Na Serra de Aguos Claras observa-se flogopita xistos gradando para anfibdlios
xistos, para o interior dos corpos utramdficos. J& nos corpos isolados, raramente observam-
se restos de anfibdlio, apenas mica e pequena proporcdo de clorita, minerais opacos e,
ds vezes, quartzo.

A mica é fortemente pleocrdica, marrom a castanho-dourada, substitui o anfibdlio,
€ substituida por talco e, as vezes, possui aciculas de anfibdlio preservadas dentro de seus
cristais. Exibe extincdo ondulante leve a moderada e apresenta grau variodo de

vermiculitizago.

6.1.8. CLORITA XISTOS

Estes litotipos ocorrem associados tanto aos corpos metaultramdficos como aos
metamdficos, normalmente nas bordas desses ou em zonas de cisalhamento. S&o
relativamente raros e delgados, mostrando que foram originados pela transformacdo
retfrometamaorfica mais intfensa dos litotipos citados. Raramente sdo monominerdlicos e
mostram gradacdo para talco-clorita-tremolita xisto, clorita-anfibdlio xisto, biotita/flogopita
xisto, etc.

Normalmente apresentam estrutura xistosa, textura lepidobldstica e cores verde-

escura a preta, guando ndo alterados, e dourada a vermelha quando alterados.

6.1.9. TALCO XISTOS/FELS

Sdo rochas de cor esverdeada a cinza-esverdeada, as vezes com lentfes
amarronzadas pela concentracdo de mica dourada, estrutura xistosa a isotrdpica, textura
nematobldstica a lepidobldstica, compostas essencialmente por talco (40-75 %),
anfibdlios (fracos a 60 %) e mica dourada (fracos a 25 %). Como principais acessorios
aparecem opacos, e, subordinadamente, clorita/biotita, titanita, dxido/hidréxido de ferro,
material microcristalino e rutilo (Figura 6.1.9.A).

O talco pode constituir cristais grandes (mais antigos) bem deformados, com
extincdo ondulante forte, lamelas de deformacdo, kink bands, e cristais mais finos (mMmais
jovens), crenulados, que substituem os cristais maiores. As duas geracdes aparecem
coroendo e substituindo os anfibdlios, podendo crescer mimeticamente a eles, em
planos de paricdo e paralelamente ao comprimento dos cristais, ou substitui-los
totalmente, porém preservando a forma dos cristais de anfibdlio. Podem ocorrer também
intfercalados com a flogopita, substituindo-a, formando lentes descontinuas com esta,

incluir opacos e alterar-se para material microcristalino de coloracdo résea (esmectitas).
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Os anfibdlios sGo anedrais a subedrais, fibrosos a amiantiformes e representados
por antofilita e tremolito/actinolita, podendo ocorrer como restos, associados e corroidos
principalmente por talco. Na tremolito/actinolita foi observada extingdo ondulante leve,
com a formacdo local de subgrdos.

A flogopita (mica dourada) exibe forte pleocroismo, marrom e castanho bem claro,
extingdo ondulante leve a moderada e crenulagdo local, e ocorre intercalada ao talco,
sendo corroida por este, podendo concentrar-se em lentes concordantes com a foliagcdo.
Pode incluir talco, epidoto, opacos e anfibdlio e exibir estagio variado de vermiculitizacéo.

Os opacos constituem minusculas inclusdes, subedrais a euhedrais, Nno talco, na
flogopita e no anfibdlio, ou aparecem nos contatos entre esses minerais, podendo estar
leucoxenizados ou alterados com a saida de éxido/hidrdxido de ferro.

A clorita € verde, pleocrdica e pode ocorrer concentrada em porcdes da Idmina,
ou associada ao talco e anfibdlio. Pode aparecer também biotita verde, associada a

clorita, diferenciando-se desta pela birrefringéncia e pleocroismo superiores.

6.2. PETROGRAFIA DAS ROCHAS METAMAFICAS

Representando esse conjunto petrogrdfico foram reconhecidos anfibolitos e
diopsidio anfibolifos bandados, intercaladas ou inclusos em litofipos supracrustais, sendo
que anfibolitos tamibém aparecem inclusos em rochas infracrustais atribuidas ao Grupo
Amparo. Ocorrem sob a forma de intercalacdes centimétricas a decamétricas, raramente
ultrapassando 100 metros de espessura, constituindo corpos lenticulares a sigmoidais e
mais raramente tabulares, dispostos concordantemente com a estruturagdo geral

(bandamento e foliacdo).
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6.2.1. ANFIBOLITOS

Os anfibolitos sGo rochas de cores verde-escuro a preta-esverdeada, salpicadas
por pontuacdes e/ou manchas esbranquicadas, de estrutura macica a levemente xistosa
ou gndissica, e textura granobldstica a nematobldstica. Essas rochas apresentam,
comumente, granulagcdo média. Localmente aparecem vénulas ou filmes descontinuos
de mobilizados constituidos por plagiocldsio, plagiocldsio e quartzo, ds vezes com
feldspato potdssico, e apenas quartzo. A estrutura varia de acordo com a mineralogia e
nafureza das rochas encaixantes. Assim, Os fipos mais ricos em biofita ou quartzo, por
apresentarem menor competéncia, sdo mais foliados, j& os encaixados em rochas que,
na época do cisalhamento apresentavam menor competéncia, sdo mais macicos, fato
gue também ocorre com corpos pequenos envoltos em litotipos mais competentes.

A mineralogia bem como as proporcdes voluméticas dos minerais sdo
extrernamente variadas, resultando em grande ndmero de subtipos. O Unico grupo de
minerais que sempre estd presente como constituinte essencial € o anfibdlio (homblenda,
ferro-actinolita, actinolita, cummingtonita-grunerita). Podem aparecer ainda, como
minerais essenciais: plagiocldsio (andesina, oligoclasio e albita), diopsidio, granada,
quartzo, biotita e mais raramente, microclinio, epidoto, minerais opacos (Mmagnetita,
ilmenita e sulfetos), apatita e titanita. Como acessérios ou secunddrios foram observados

tambeém: allanita, zircdo, rutilo, carbonato, sericita, goethita e clorita (Figura 6.2.1.A).
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Essas rochas apresentam contatos abruptos com os gnaisses quartzo-feldspdticos e
migmatitos, poréem, em alguns casos, os confatos séo gradacionais com os homblenda
gnaisses e rochas calciossilicaticas. Esses aspectos, associados a mineralogia, sugerem
que parte dessas rochas originou-se de metassedimentos (margas) e possiveis rochas
vulcanoclasticas, todavia, a evolugéo tectono-metamdrfica dificulta a separagcdo dos
tipos tipicamente ortoderivados, dominantes, (basaltos, diabdsio e/ou galbros) dos
metassedimentares.

Além da infiltracdo de material granitico e de silica, da formagdo de biotita nos
planos de maior deformacdo e bordas dos corpos, € comum observar a presenca de
pequenos cristais de zircdo, aredondados a euhedrais, iNClusos apenas em quartzo, ou
em maior quantidade nessa fase cristalina, e a presenca de minusculos cristais de allanita
metamictica, desenvolvidos sobre os cristais de hornblenda, aspectos que evidenciam
grau variado de contfaminagcdo dessas rochas pelas encaixantes, tanto em relacdo aos
elementos maiores, menores e mesmo tferras-raras, dificultando a caracterizagcdo desses

litotipos quanto as suas origens e idades (Figura 6.2.1.B).

6.2.2. DIOPSIDIO ANFIBOLITOS BANDADOS

Estes litotipos ocorem isolados no interior de gnaisses graniticos ou granitdides,
associados a metassedimentos e aos litotipos denominados de “clinopiroxénio-anfibdlio
xisto bandado”, descritos acima, encontrados junto as rochas ultramdficas de Arcadas e
da Serra de Aguos Claras. Apresentam estrutura bandada nitida a bem difusa, com
bandas de coloracdo verde-claro e verde-escuro, quase preta. A textura € normalmente
nematobldstica, aparecendo dominios  granonematobldsticos,  decussados e

poiquilobldticos.
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Como minerais essenciadis ocorrem  clinopiroxénio, hormblenda, actinolita,
plagiocldsio e quartzo. Como minerais acessdrios ou secunddrios foram observados:
calcita, bioftita, titanita, minerais opacos, granada, epidoto, clorita, sericita.

O clinopiroxénio constitui cristais submilimétricos a milimétricos (chega a atingir mais
de 10 milimetros de comprimento). Em secdo delgada exibe cor verde pdlido, sugerindo
tratar-se de salita. Mostra evidéncias de substituicdo, inicialmente por hornblenda e depois
por actinolita, sendo que os cristais maiores, devido ao crescimento de actinolita nas
bordas como em seu interior, apresentam textura poiquilobldstica. Em uma secdo
delgada notou-se a desmisturacdo de ortopiroxénio.

A homblenda exibe cor verde-forte, pleocroismo, e, em algumas rochas,
aparecem manchas de cor castanha a marrom, evidenciando a presenca de uma
variedade de muaior temperatura, que ndo foi totamente recalibrada. A actinolita
aparece com formas euédricas a anédricas desenvolvidas sobre o clinopiroxénio e,
secundariamente, sobre a hornblenda.

O plagiocldsio apresenta composicdo variando de secdo para secdo (de rocha
para rocha) e, também, em uma mesma I&dmina, pois observou-se a presenca de
labradorita/bytownita,  oligocldsio e aloita, estes dois Ultimos associados o
retrometamorfismo (formacdo de biotita, actinalita, clorita, epidoto, sericita).

O quartzo ocorre como gotas em outros minerais € como cristais independentes,
os Ultimos relativamente longos e orientados e heterogeneamente  distribuidos,
evidenciando entrada no sistema, ds vezes, em associacdo com feldspato alcalino
(microclinio, albita ou aduldria).

A granada foi observada em algumas secdes delgadas com transformacdo para
anfibdlio, plagiocldsio e clorita. A titanita sempre estd presente, como resultado das
transformacdes mineraldgicas ocorridas em vdrias fases, €, em alguns casos, aparece
com teor acima de 2%. O epidoto cresce sobre 0s outros minerais, em especial sobre o
clinopiroxénio e plagiocldsio, e também em fraturas (Figura 6.2.2.A).

As relacdes mineraldgicas permitem visuadlizar que a paragénese no auge do
metamorfismo era composta por plagiocldsio cdicico, clinopiroxénio, hormnblenda
castanha e, locaimente, granada. Com o refrometamorfismo, aparecem hornblenda
verde, titanita, biotita, actinolita, oligocldsio, epidoto, clorita, titanita, albita, calcita.

Os estudos microscopicos, em associagcdo com observacdes de campo, sugerem
protélito magmatico (gabro, diabdsio ou basalto) para a grande maioria dos corpos
observados, sendo o bandamento resultado de processo tectono-metamaorfico ocorrido

nos patamares superiores a intermedidrios da facies anfibolito.
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6.3. ROCHAS EXOTICAS

6.3.1. ROCHAS PNEUMATO-HIDROTERMAIS OU METASSOMATICAS

Essas rochas aparecem sob a forma de corpos tabulares (veios) concordantes a
subconcordantes, com a estruturacdo geral das rochas encaixantes (ulframdficas).
Apresentam estrutura compacta a foliada, bastante milonitizadas locaimente, granulagdo
fino a grossa e cores amaronzadas, cinza, cinza-esverdeado a preto e podem ser
confundidas com formagoes ferriferas facies silicato, como sugerido por Peloggia (1990),
quando descreveu “intercalacdes de quartzitos recristalizados impuros, rcos em opacos e
minerais de alteracdo ocre”, na Associacdo Mdfica/ultramdfica de Arcadas, ou ser
interpretadas como metachert, devido & composicdo guartzosa.

Apresentam  composicdo mineraldgica bastante  variada. Como  minerais
essenciais aparecem: quartzo; anfibdlios, representados por  antofilita/gedrita,
cummintonita/grunerita e/ou actinolita fibrosa; feldspatos, os potdssicos microclinio e/ou
aduldria, e os plagiocldsios andesina, oligocldsio e albita, sendo que os mais cdlcicos
est@o, normalmente, saussuritizados ou sericitizados; granada; minerais opacos; biotita;
epidoto; silimanita (fibrolita) e; clorita. Como acessorios e secunddrios foram observados

zircdo arredondado a euedral, titanita, rutilo, prehnita e estipnomelano.



57

Esses litotipos podem ser de mais baixa femperatura, constituidos basicamente por
quartzo e epidoto, ou de temperatura muito alta, aparecendo ortoanfibdlio
(antofilita/gedrita) e, as vezes, fibrolita.

Em Arcadas (Ponto AAL-386), em uma descontinuidade em metaultramdfica, foi
gerada uma banda silicosa com antofilita/gedrita e fibrolita, evidenciando que um fluido,

rico silica, entrou no sistema em temperaturas altas (Figura 6.3.1.A).

Em outro local (Ponto AAL-396 A), a rocha, composta por epidoto, quartzo, zircdo,
clorita e titanita parcialmente leucoxenizada, reproduz um hidrotermalismo em condicoes
mais brandas de temperatura. Tem-se, pelo menos, duas fases de formagdo de epidoto:
a mais antiga, representada por cristais euedrais, estd associada a formacdo de fitanita e;
na Mais nova, O epidoto aparece como uma mMassa que envolve todos 0s outros
minerais. HA evidéncias de mobilidade de silica e titGnio, mesmo nas condicbes de
temperaturas mais baixas. O quartzo, locamente muito rico em inclusdes, enfrou No
sistema durante todo o processo de formagdo do veio, o qual teve inicio em condicoes
de temperaturas superiores a 500 °C. Os Ultimos registros sdo compativeis com
temperaturas da ordem de 250 °C a 300 °C (Figura 6.3.1.B).
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Nesses hidrotermalitos foram observados, também: apatita, rutilo, allanita, clorita,
sericita, prehnita, aduldria, estilonomelano, sulfetos e outros minerais opacos e goethita,

Os aspectos estruturais, texturais € mineraldgicos sugerem gque estas rochas foram
originadas pela passagem de fluidos, em condicdes de fdcies anfibolito a xisto-verde, ao
longo de descontinuidades das rochas metaultramdficas. Nessas descontinuidades,
nomalmente em condicdes de maior femperatura (facies anfibolito médio a alto), ocorre
a infiltracdo de material quartzo-feldspdtico (quartzo-plagioclasitico a granitico), material
este que é desestabilizado na progressdo da evolugdo tectono-metamdrfica. Na
sequéncia, ocorre a passagem de fluidos pela descontinuidade, desestabilizando os
feldspatos, especiamente na porcdo central dos veios, gerando anfibdlio de cor verde-
pdlido sob a forma de cristais fibrosos a capilares, dispostos de maneira isolada ou
formando agregados fibrosos a plumosos, que acabam englobados por cristais de
quartzo em razdo da migracdo dos limites dos grdos ou neoformacdo destes. Nos
estagios iniciais, podem ser gerados tamibém biotita, muscovita, granada e fibrolita. Com
a diminuicdo da temperatura, os anfiodlios podem ser substituidos por clorita, sericita e até
mesmo montmorillonita, e os feldspatos podem estar totalmente sericitizados ou

saussuritizados.

6.3.2. Quartzo - anfibdlio - clinopiroxénio - granada fels

No extremo sudeste da dreq, inclusa em granitéides alterados, foi encontrada uma
rocha com aparéncia de granulito bdsico (Ponto AAL-406). Esta apresenta textura
granobldstica lobulada, com evidéncia de corrosdo de todas as fases cristalinas. E
constituida por granada (cerca de 40 %); clinopiroxénio; hornblenda castanha a verde;
actinolita; plagiocldsio muito cdicico; quantidades significativas de quartzo, titanitq,
opacos, apatita e zircdo; allanita sobre homblenda. A granada, arredondada, pode
aparecer denfro do piroxénio. O piroxénio tem caracteristicas da augita, e aparenta ter
sido gerado em, pelo menos, duas fases. As texturas apresentadas pelos cristais de titanita
indicam que foi consumida e formada em vdrias fases e alguns cristais, principalmente
agqueles que ocorrem dentro do anfibdlio, sdo bastante radioativos. A apatita forma cristais
grandes anedrais a subedrais. Os cristais de quarzo tambéem sdo grandes e envolvem oOs
demais. O zircdo estd incluso no quartzo e no contato da granada com a hornblenda,
onde ¢é radioativo (halos pleocréicos no anfibdlio). O zoneamento do plagiocldsio atesta

que as paragéneses ndo atingiram equilibrio. (Figuras 6.3.2.A € 6.3.2.B).
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Esta rocha poderia ser interpretada como um granulito bdsico, porém ndo foi
observada a presenca de ortopiroxénio. Podetia fratar-se de um granulito de alta presséo,
com clinopiroxénio e granada, todavia as rochas das imediacdes ndo atestam tal
hipdtese. A gquantidade de granada e clinopiroxénio, associada as feicdes texturais
(fitanita, apdtita, zircdo, etc), e o contexto da ocorréncia sugerem que esta rocha
represente um ‘“restito” de fus@o, cujo protdlito seja, possivelmente, um material
anfibolitico.
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6.4. OUTROS LITOTIPOS

Na drea de estudo, completando o conjunto de rochas, em guantidade bem
menores, infercaladas ou corfando as rochas descrifas acima, foram observados

microgranito e metabasalto

6.4.1. MICROGRANITO

Trata-se de rocha leucocrdtica a hololeucocrdtica, de cor creme-claro, com
difusas mdculas cinzas-claro e tonalidades brancas por alteracdo, estrutura levemente
anisotréopica por fluxo magmadtico e/ou deformacdo, marcada pela orientacdo dos
minerais mdficos (biotita, clorita, epidoto, as vezes, com forma que sugerem
pseudomorfos de inossilicatos), quartzo e agregados de feldspatos.

A andlise microscépica, na amostra menos deformada, apresenta textura
porfirtica, com fenocristais euhedrais a subedrais de quartzo bipiramidal e de feldspatos,
com grau variado de deformacdo, envoltos por maitriz granofiica de granulacdo fina
(Figura 6.4.1.A).
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A secdo delgada da amostra mais deformada mostra maior grau de modificacdo
da textura primdria, devido a cataclase e recristalizacdo dindmica, efeitos que chegam a
descaracterizar a matriz granofiica e os fenocristais, gerando textura milonitica a
cataclastica. A textura primdria indica resfriamento rdpido, sugerindo cristalizacdo em
profundidades inferiores a 15 km, € que as encaixantes estavam submetidas a
temperaturas inferiores a 400 °C. Outro aspecto textural marcante € o fato dos feldspatos
estarem, nitidamente, mais deformados que o quartzo, tanto em relagcdo a deformacdo
ductil quanto a rdptil, enquanto que nas porcdes mais deformadas, nota-se leve
estiramento no quartzo acompanhado de extincdo ondulante, recuperagcdo e
recristalizacdo localizada. J& os fenocristais de feldspato potdssico apresentam fraturas
bem abertas preenchidas por quartzo e/ou formam agregados policristalinos lenticulares.

Os aspectos estruturais, texturais e microestruturais advogam que O0 magma
granitico alojou-se e finalizou a sua cristalizacdo em zona de cisalhamento ativa, durante
0s estagios finais da evolucdo do Cinturdo de Cisalhamento de Ouro Fino, possivelmente
entre 590 e 520 Ma. Os aspectos de colocacdo do material associados aos aspectos
mineraldgicos, que sugerem magma relativamente anidro, insinuam que, nas fases finais
do desenvolvimento do Cinturdo de Cisalhamento Ouro Fino, existiam vulcdes ativos de

natureza dcida na regido.

6.4.2. METABASALTO

Este litotipo foi observado apenas em um afloramento, sob a forma de corpo
subtabular a iregular, discordante, de cor cinza-escuro a preta, estrutura praticamente
isotropica, granulacdo fina e contato brusco com a encaixante. E composto basicamente
por: clorita, biotita cloritizada, albita, carbonatos, minerais opacos, quartzo e carbonato
(Figura 6.4.2.A).

Os dados de campo, em associacdo com os dados microscopicos, evidenciam
que esta rocha colocou-se em fratura gerada pela acdo do cisalhamento direcional
dextral, em estdgio tardio de desenvolvimento, quando a temperatura das encaixantes
era inferior a 450 °C, portanto com possibilidade de contemporaneidade com ©
microgranito descrito acima. A datagcdo K/Ar realizada nesse material confirma tfal

suposicao.
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6.5. PETROGRAFIA DAS ROCHAS ENCAIXANTES

O estudo das rochas encaixantes foi executado com © objetivo de se fracar
possiveis correlacionamentos com a evolugdo e fransformagdes metamorficas e
metassomdticas das rochas metamdficas/metaultramdficas, buscando subsidios para a
interpretacdo dos dados litogquimicos, de quimica mineral e isotdpicos dessas rochas e,

tamibeém, de se entender a evolucdo tectono-metamarfica da regido.

6.5.1. LITOTIPOS ATRIBUIDOS AO COMPLEXO AMPARO

As rochas gue constituem o Grupo ou Complexo Amparo sdo representadas,
basicamente, por migmatitos mais ou menos gnaissificados e/ou  orfognaisses e
granitdides de composicdes tonaliticas/trondhjemiticas a  granodioriticas.  Possuem
coloracdo cinza, muito raramente aparecem mobilizados levemente rosados, e
apresentam estrutura bandada ou fitada, dobrada, schlieren, nebulitica, flebitica,
oftaimitica e mais raramente ptigmdticas. A composicdo dessas rochas espalha-se pelos
campos dos tonadlitos/trondhjemitos, monzogranitos e  granodiorifos, e caem
subordinadamente no campo do quartzo diorito e quartzo monzodiorito. As composicoes

mais bdsicas normalmente correspondem aos melanossomas, embora aparecam com
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certa freqUéncia leucossomas de composicdo tonalitica e pequenos corpos lenticulares
ou boudins de anfibolito, as vezes, com granada e/ou clinopiroxénio. O padréo
deformacional € complexo, marcado por dobras desarmobnicas, dobras redobradas,
lineacdo de estiramento com atitudes heterogeneamente distribuidas, etc.

Microscopicamente essas rochas mostram textura granobldstica, inequigranular,
lobulada a amebdide, com grau variGvel de anisotropia e os cristais de plagiocldsio,
normalmente, sdo ricos em inclusdes de quartzo arredondado (gotas), chegando a gerar
subtextura poiquiliica ou poiguilobldstica. Como minerais essencicis aparecem:
plagiocldsio (andesina sédica, oligocldsio e, as vezes, albita sob a forma de coroa ou de
material de substituicdo em alguns litotipos retrometamorfizados e/ou hidrotermalizados),
quartzo, feldspato potdssico (ortocldsio e microclinio), biotita e, ds vezes, horblenda e
mais raramente clinopiroxénio. Como acessorios ou secunddrios podem aparecer:
rmuscovita/sericita, clorita, epidoto, titanita, magnetita, iimenita, zircdo, allanita, granada,
carbonatos, actinolita, prehnita, hidrdxidos de ferro e minerais de argila.

As relacdes mineraldgicas e texturais/estruturais observadas nos protdlitos mais
preservados, tidos como de idade argueana, evidenciam grande plasticidade e estdgio
elevado de anatexia, gerando produto de composicdo fonalitica a granodioritica,
portanto condicdes elevadas da fdcies anfibolito (femperaturas entre 700 e 800 °C), em
condicbes de pressdo media a baixa. Dados isotdpicos mostram que esta unidade foi
afetada, em grau variado, por eventos tectono-metamorficos no Proterozdico Inferior @ no
Neoproterozdico, até o momento, porém, ndo foi possivel diferenciar através da
petrografia os produtos desses ciclos. Observa-se retrabalhamento associado a tecténica
tangencial que ocorreu no Neoproterozdico, em condicdes metamadrficas similares,
aparentemente pouco inferiores, em razdo da composicdo dos produtos serem,
dominantemente, monzograniticos. A superposicdo de cisalhamento de alto dngulo
catalisa, na sua progressdo, a formacdo de associacdes minerais da facies anfibolito a
xisto-verde. Essas transformacdes retrégradas sdo penetrativas, porém com intensidades
diferentes, aparecendo de maneira mais marcante nas zonas onde a deformacdo ductil-
raptil a rdptil € mais significativa.

O retrabalhamento das rochas argueanas tende a aumentar o teor de microclinio
e a diminuir a complexidade estrutural, gerando gnaisses bandados/fitados, granitdides
efou ortognaisses homogéneos, o mesmo tempo em gque as texturas tornam-se mais
poligonais, e, dessa forma reduzindo as diferencas em relagdo aos gnaisses € migmatitos
mais novos. Nos granitdides mais evoluidos, de um modo geral, os cristais de plagiocldsio
exibemn composicbes mais alcalinas e sdo representados  por  oligocldsio,
secundariamente por albita, com nitida diminuicdo do nimero de inclusdes de quartzo

nesta fase mineral. Os cristais de feldspato potdssico (ortocldsio e/ou microclinio),
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normalmente contém quartzo em gotas e ocorrem envolvendo e corroendo os cristais de
plagiocldsio e no contato entre estas duas fases cristalinas, cafalisado pela passagem de
fluidos ef/ou deformacdo, ocorre, frequentemente, o desenvolvimento de I6bulos
mirmequiticos, as vezes assimétricos, servindo como indicadores cinemdticos (Zanardo,
1987).

Cabe ressaltar, que as observagdes de campo, a exemplo das relagdes de
contato entre os diferentes litotipos, bem como dados litoquimicos, indicam gue parte
dos granitdides classificados como sin- a tardi-cinemdticos ao cisalhamento de alto
dngulo de mergulho, de idade neoproterozéica, foram gerados pela fusGo ou tiveram
contribuicdo de litotipos pertencentes ao Complexo Amparo (rochas de idade arqueana
retrabalhada no  paleoproterozdico). Outro aspecto observado, localmente, foi a
concentfracdo de minerais mdficos envolvendo hornblenda, granada e/ou clinopiroxénio
em meio a material granitéide ou migmatitico, que pode ser interpretado como residuo

de fusdo ("restito”) ou de reacdo enfre magma granitico e material bdsico.

6.5.1.A. Migmatitos e ortognaisses bandados de composicoes

tonaliticas/trondhjemiticas

Esta unidade estd representada no mapa geoldgico em anexo sob a sigla
Fghg e aflora em pedreiras, na maioria abandonadas, como a do perimetro urbano da
cidade de Amparo, em leitos de drenagem e em cores de estradas, como nas
proximidades da Fazenda Cristdlia, na enfrada para o Bairro da Ponte Nova (estrada que
liga Itapira a Linddia), na entrada da cidade de Monte Alegre do Sul e na estrada que liga
esta cidade a Amparo.

Tratam-se de rochas de cores cinzentas, compostas por alterndncia ritmica de
leifos brancos a cinzas-claros e lIéminas e leitos de cores mais escuras com tonalidade
cinza, de granulagdo média a grossa e estrutura gndissica a migmatitica ou migmatitica
com grau variado de gnaissificacdo. O bandamento é nitido a difuso, desenhado pela
concentfracdo maior ou menor de minerais mdficos (biotita e/ou hornblenda). As bandas
ou ldminas de cores mais escuras (melanossoma, mesossoma ou  paleossomal)
normamente apresentam  xistosidade bem desenvolvida, localmente com dobras
intrafoliares e concentfragdo maior de biotita. As bandas ou Idminas mais claras
(leucossomas ou neocssomas) sdo hololeucocrdticos a leucocrdaticos (possuem biotita e/ou
homblenda com teores variando de 0% até aproximadamente 7%). Nesses dominios, 0s
silicatos mdficos e os Oxidos (magnetita e iimenita) aparecem dispersos de maneira
cadtica a bem orientada, chegando a formar trilhas e schlieren, gerando aspecto

mMacico a bem foliado.
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Nesses gnaisses e migmatitos sdo observados, locamente, a presenca de lentes
ou boudins de espessuras decimétricas a métricas de anfibolitos, concordantes com a
gnaissificacdo, compostos basicamente por homblenda e andesina, podendo conter
ainda granada, clinopiroxénio e biotita, esta dltima, especialmente nas bordas ou
superficies de deformagdo.

Os litotipos mais heterogéneos, dentre os quais os de estrutura estromdtica, sGo os
mais freqUentes, segquidos pelos de estrutura dobrada, flebitica e, raramente, ptigmdtica e
constantemente exibem transicdes para tipos mais homogéneos (schlieren a nebuliticos).
Nessas rochas, os contatos entre o leucossoma e melanossoma sdo difusos ou marcados
por concenfracdo de biotita. Aparecem, também, estruturas do tipo pinch and swell;
segregacdo de quartzo, ou de quartzo e feldspato, em zonas de dilatagdo ou, as vezes,
formacdo de megacristais de diopsidio e/ou homblenda e; boudinamento dos estratos
mais competentes.

A composicdo das porgdes neossomdticas ou leucossomdticas dessas rochas
posiciona-se nos campos dos granitos 3b, granodiorito, tonalito e quartzo monzodiorito,
indicando evolucdo complexa, polifésica, para este material, onde os mais antigos
tendemn a serem fonaliicos a granodioriticos. As composicoes das partes
melanossomadticas sdo tonaliticas, subordinadamente quartzo-dioriticas e o indice de
coloracdo varia de leucocrdtico a melanocrdtico.

Nessas rochas o quartzo, oligocldsio cdicico ou andesina sddica, freqlentemente
antipertitico, e biotita estGo sempre presentes, sendo que a ultima pode estar presente
apenas como acessorio. Pode aparecer ainda, como fase cristalina essencial, o
microclinio pertitico ou ndo, com ou sem quartzo em gotas, e a hornblenda. Como
acessorios foram observados: minerais opacos (magnetita, ilmenita), apatita, zircdo,
titanita, allanita, granada e rutlo. Como  minerais secunddrios foram reconhecidos:
muscovita/sericita, clorita, fitanita, rutilo, albita, epidoto, carbonatos, leucoxénio,
clinozoisita, prehnita, estilpnomelano, hematita, pirita e goethita.

Devido & atuagdo de evento fectono-metamarfico atribuido ao Neoproterozdico,
as estruturas referidas acima podem estar localmente cortadas, discordantemente e/ou
concordantemente, por material granitéide e, as vezes, pegmatdide, com pouco ou sem
deformagdo, conforme pode ser observado ao longo das proximidades da Cidade de
Amparo e nas rodovias que interligam Amparo a Monte Alegre e ltapira a Linddia, onde a
dltima corta os corpos desses litotipos. O material granitdide injetado possui coloracdo
rosada a cinza-claro com sutil matiz rosado, estrutura macica a levemente foliada, textura
granular, xenomarfica, de granulacdo média a pegmatdide e; composicdo
monzogranitica com leve predominio de microclinio sobre oligocldsio, sendo que o

quartzo aparece com teor ao redor de 30%, enquanto que a biotita dificiimente atinge
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5%. Esse material pode conter ainda megacristais de hormblenda e/ou clinopiroxénio e
magnetita, além dos acessorios: zircdo, apatita, titanita, allanita, minerais opacos e de

minerais secunddrios como: epidoto, clorita e sericita.

6.5.1.B Granitdides cinzas e migmatitos bem evoluidos com

paleossomas tonaliticos.

Esses litotipos ocormrem em intima associagdo com as rochas referidas acima, com
as quais possuem contatos fransicionais que se processam no espago de metros ou
centenas de metros, como constatado por Campanha et al. (1983) e Zanardo (1987), na
Folha Aguos de Linddia. Esse conjunto de rochas aparenta ser resulfado de intensa
anatexia sobre rochas da crosta primitiva de idade argueana, durante eventos tectono-
metamarficos dessa mesma época e/ou ocornido no Paleoproterozdico (Tranzamazdnico)
(Arfur, 1980 e 1988; Artur et al., 1979; Wernick et al., 1981; Zanardo, 1987; Campos Neto,
1991).

Tratam-se de rochas de cor cinza-claro, de granulacdo média a grossa, textura
granular a granobldstica lobulada a poligonal, com bandamento bastante difuso ou
ausente, causando aspecto de granitéide, e foliacdo incipiente a bem desenvolvida,
gerada pela isoorientagcdo de biotitas, secundariamente homblenda e, esporadicamente,
por quartzo estirado. O “bandamento” € desenhado por maior e menor concenfracdo de
minerais maficos.

Possuem a mesma mineralogia que os litotipos referidos acima, em proporgdes
diferentes, onde as partes mais ricas em mdaficos raramente possuem teores superiores
15% do volume total da rocha desses minerais, excluindo-se raros corpos lenticulares a
elipticos constituidos dominantemente por biotita com ou sem homblenda. A composicdo
€ dominantemente granodioritica a monzogranitica e as porgdes mais ricas em mdaficos
podem apresentar composicdo tonalitica/frondhjemitica.

Nessa unidade, especialmente proximos co contato com a unidade descrita
acima, aparecem, s vezes, "nddulos" centimétricos a decimétricos com nlcleos ricos em
piroxénio e bordas ricas em anfibdlio (homblenda e/ou actinolita) e biotita, que sugerem

origem por reacdo de assimilacdo de material bdsico por material anatético.
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6.5.2. BIOTITA GNAISSES GRANODIORITICOS (GNAISSES TIPO SERRA
NEGRA)

No mapa geoldégico em anexo (Anexo 1), este conjunto estd presente na
associacdo petrogrdfica agrupada sob sigla Fgmh, onde encontra-se envolvido ou como
intercalacdes em granitéides mais evoluidos, com evidéncias de fer sido gerado ou
cristalizado durante a atuacdo do evento neoproterozdico. A ocorréncia mais expressiva,
desse litotipo, aparece ao norte da cidade de Serra Negra (SP), formando um corpo
alongado no sentido NE/SW que se intercala com ortognaisses, granitdides e migmatitos
relacionados ao evento Neoproterozdico. Outras oconéncias menores aparecem
espalhadas pela drea de estudo, normalmente, inclusas e parcialmente infiltradas e/ou
assimiladas por material granitico, de coloracdo dominante rosada, com estruturas e
fexturas que evidenciom colocagdo sin- a tardi- desenvolvimento das zonas de
cisalhamento dextrais, que constituem o Cintur@o de Cisalhamento Ouro Fino.

S&o rochas homogéneas, leucocrdticas, de coloracdo cinzenta e granulagdo
meédia (ao redor de 1,0 mm), com ou sem foliacdo de altfo dngulo bem desenvolvida. E
comum a ocorréncia de epidoto preenchendo planos de fraturas.

Os afloramentos que caracterizam esta unidade podem ser observados em cortes
de estradas e afloramentos naturadis, logo ao norte da cidade de Serra Negra. a exemplo
do ponto AAL-419, localizado na rodovia Linddia-Serra Negra.

Esse litotipo foi separado da unidade dos “Granitdides cinzas e migmatitos bem
evoluidos com paleossomas tonaliticos” (item 6.5.1.B) por ndo ter sido observada relacdo
com os migmatitos e ortognaisses atribuidos ao Arqueano, apresentar-se infercalado com
rochas fipicamente metassedimentares atribuidas ao Complexo Itapira, “englobar” rochas
metaultramdficas, por apresentar evidéncias de assimilacdo de rochas supracrustais e
possuir, normalmente, textura blastogranular hipidiomaorfica.

Essas rochas, com base nos dados obtidos com as atividades de campo, as
andlises petrogrdficas e compilados da literatura, especialmente de Campos Neto (1991),
sugerem que foram originadas pelo retrabalhamento das rochas descritas acima (item
6.5.1.B), no Paleoproterozdico, e foram afetadas, em grau variado, pelo retrabalhamento

neoproterozdico.
6.5.3. GRANADA-HORNBLENDA GNAISSE MONZOGRANITICO.
Este litotipo foi destacado por apresentar uma aparéncia de charnockito e uma

composicdo diferente dos outros granitdides presentes na faixa. O afloramento amostrado

para estudo localiza-se a SSE do Municipio de Santo Anténio de Posse (Ponto AAL-411 -
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Mapa de Pontos, Anexo?2) e, macroscopicamente, exibe estrutura difusamente bandada,
coloracdo cinza-esverdeado pdlido com mdaculas de alteracdo dos minerais mdficos, de
cor marrom-amarelada, exibindo aspecto de granulito dcido ou charnockito.

Apresenta foliagcdo pouco desenvolvida, textura blastogranular, granulacdo média
a grossa e apresenta composicdo monzogranitica, com granada, hornblenda, biotita
escurq, zircdo, allanita, apatita, albita e opacos.

A granada é anedral por corrosdo por hornblenda, biotita e feldspatos. O
plagiocldsio estd saussuritizado. O feldspato potdssico consome o plagiocldsio, € invadido
por lobulos mirmequiticos e possui ponfuagcdes de carbonato, © que evidencia a
presenca de CO, no fluido final da cristalizacdo. A albita ocorre intersticialmente,
formando halos nos cristais de feldspato potdssico recristalizados e, localmente, como
coroa nos cristais maiores de plagiocldasio. Os opacos aparecem como pontuacoes Nos
feldspatos € como cristais maiores dispostos intergranularmente, em especial entre os
minerais mdficos. A allanita estd inclusa no anfibdlio e chega a constituir cristais
relativamente grandes. Tém-se dois “tipos” de zircdo, cristais arredondados, interpretados
como herdados das encaixantes, e cristais euhédricos, que cristalizaram a partir do
fundido.

A distribuicdo dos cristais de granada e allanita associada com suas formas sugere

que se tratam de residuos de fusdo. (Figuras 6.5.3.A. e 6.5.3.B.).
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6.5.4. LITOTIPOS PERTENCENTES AS SUPRACRUSTAIS (COMPLEXO
ITAPIRA)

Nas supracrustais que constituem o Complexo ltapira e granitdides
intimamente associados, a estrutura planar mais antiga, que raramente € reconhecida
em porcdes menos deformadas correspondentes as porcdes centrais de corpos com
formas de améndoas ou fusiformes, aparenta estar relacionada a cisalhamento simples,
de baixo dngulo de mergulho, essencialmente ductil, que resultou de transporte de massa
para NW ou N, devido & colisdo continental que ocorreu durante o Proterozdico Superior
(Artur, 1980 e 1988; Campos Neto, 1991, Zanardo 2003, entre outros). Esta estrutura foi
posteriormente submetida & rotagcdo para alto dngulo de mergulho na direcdo NE, em
consequéncia da atuacdo do Cinturdo de Cisalhamento Ouro Fino (Hasui et al., 1988;
Hasui et al., 1990; Ebert et al., 1991, 1993 e 1995). A estruturacdo geral € representada por
bandamento, xistosidade, feicdes de transposicdo e lenticularizacdo resultantes de
imbricamento tecténico. Estes foram acompanhados por metamorfismo  regional,
migmatizacdo por inje¢do e anatexia, produzindo fortes imbricacdes e fazendo com que
fragmentos do embasamento aparecessem enfremeados enfre si e com as rochas
supracrustais (Zanardo 1987, Hasui et al.,1988 e Zanardo et al, 1990). Dessa forma, nem
sempre é possivel diferenciar, com seguranca, rochas granitdides e ortognaisses, oriundos
de refrabalhamento das rochas arqueanas, das geradas por anatexia das supracrustais ou

constituidas pela mistura de material anatético das supracrustais com as infracrustais.
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6.5.4.A. Quarizitos

Na regido de estudo, esses litotipos ocorrem formando lentes continuas e
descontinuas, com direcbées dominantemente N-S a NE/SW, intercaladas com outros
litotipos, especialmente na unidade cartografada com a sigla FQpg, embora aparecam
com menor expressdo e freqiéncia em oufras unidode que contém rochas
metassedimentares.

Os quartzitos ocorrem intfercalados com quartzo xistos e xistos aluminosos formando
faixas contfinuas de espessuras normamente inferiores a 1 km de largura, com
estrangulamentos e rompimentos nas extremidades gerando corpos lenticulares delgados
e dlinhados, os quais apresentam, locaimente, dobras de arrasto, isoclingis a abertas.
Intercalados com estas rochas, ndo separdveis em escalas menores que 1:25.000,
aparecem, ainda, gnaisses quartzo-feldspdticos, rochas calcissilicaticas, anfibolitos e mais
raramente rochas metaultramdficas.

Na dreq, 0s corpos mais expressivos aparecem constituindo as serras dos Feixos e
do Funddo (porcdo sudeste da Folha Amparo), do Bico do Bugio, dos Goddis, Negra
(porcdo central da Folha Socorro) e alguns alinhamentos de relevo que passam a leste da
cidade de Monte Alegre, e oeste de Socorro. Devido d continuidade desses corpos e o
reclce textural em fotografias aéreas, essas rochas constituem elementos bdsicos para o
entendimento da estruturagdo da drea. Essa associacdo petrogrdfica € responsdvel pelo
relevo mais acidentado e pelas maiores altitudes da drea.

O teor de mica (muscovita e secundariomente biotita) varia, configurando
quartzitos micdceos, orfoquartzitos e quartzo xistos. Alguns niveis sdo feldspdticos, com ou
sem evidéncias de infilfracdo granitica. Os estrafos de orfoquartzitos exibem espessuras
decimétricas a métricas, muito raramente decameétricas, e estdo intercalados de maneira
ritmica com os outros tipos de quartzitos, xistos ou mesmo gnaisses. Os quartzitos micdceos
e quartzo xistos sGo mais frequentes que os ortoquartzitos e o contato com os outros
litotipos € abrupto a transicional, dado pela repeticdo ritmica entre as rochas envolvidas.

Apresentam textura granobldstica orientada denteada (engrenada) a lobulada,
normalmente rica em dominios de textura em mosaico de granulagdo mais fina (produfo
de recristalizagdo) e mais raramente dominios de textura lepidobldastica e catacldstica, ou
em moldura. Os aspectos texturais, associados aos microestruturais e aos mineraldgicos,
evidenciam atuacdo de deformacdo eminentemente ductil compativel com a fdcies
anfibolito, superposta por deformacdo em estado ductil-fragil, esta responsdvel pela
reativacdo dos planos de foliagdo gerados em condigcdes térmica superiores, bem como
pela geracdo local de microfalhas e fraturamentos, por onde circularam  fluidos

hidrotermais que catalisaram a neomineralizacdo de epidoto, clorita, pirita, hidréxidos, etc.
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Encontram-se, freqlientemente, milonitizados e mostram, ds vezes, aspectos vitreos,
quando frescos, € quando parciamente alterados ddo origem a um material quartzoso
muito fino de aspecto leitoso.

O oroquarzito exibe estrutura macica a finamente laminada, cores
esbranquicadas, cremes ou cinzas, granulacdo fina a grossa, na dependéncia da
deformagdo e recristalizagdo, e ocorre, normalmente, nas partes centrais dos horizontes
MaQis espessos.

Os quartzitos micdceos e quartzo xistos ocorrem infimamente associados
fransicionando-se entre si, em funcdo do aumento do teor de mica e/ou do grau de
deformacdo ductil. Apresentam estrutura foliada a xistosa, marcada por cristais alongados
a lenticulares de quartzo e micas bem orientadas, que hormalmente estdo concentradas
em ldminas desconfinuas e subparalelas a orientacdo. O feldspato (microclinio e/ou
oligocldsio/albita) aparece em teores variados, chegando a configurar tipos que podem
ser denominados de metarcdsios. Todavia, em alguns casos, os feldspatos podem ter sido
injetados nessas rochas, durante evento de migmatizacdo regional. A biotita também
pode estar presente nesses litotipos, em quantidades variadas, porém, normalmente
como acessorio.

De modo geral, exibem cores claras, cinzentas, cremes ou amareladas. Os termos
alterados s@o normalmente amarelados e estdo, frequentemente, manchados por
hidroxidos de ferro.

Constituindo a mineralogia dessas rochas, além dos minerais j& citados, foram
observados: minerais opacos (magnetita, ilmenita, goethita e hematita), granada,
silimanita (fiorolita), zircdo, turmalina, apatita, allanita, epidoto, clorita e monazita. Na
maioria das lIdminas estudadas, os maiores cristais de quartzo, devido a sua forma
alongada e relacdo de contatos, evidenciam uma deformagéo ductil compativel com a
facies anfibolito e apresentam lamelas de deformacdo associadas G forte extingdo
ondulante e acompanhadas de recuperagdo grosseira, formando difusos subgrdos, e
recristalizacdo fina nos limites dos cristais ou locais de concenfracdo da deformacdo,

sugerindo reativacdo compativel com temperaturas da ordem de 290 °C (Kruhl, 1986).

6.5.4.B. Mica xistos
Esta denominacdo estd sendo utiizada para englobar rochas com forte
xistosidade, quantidades inferiores a 20% de feldspato e superiores a 20% de filossilicatos,
com ou sem teores significativos de sillimanita.
Esse litotipo ocorre espalhado por toda a regido, incluso em outras rochas, ou
unidades de mapeamento, sob a forma de lentes ou leitos intercalados

concordantemente com as outras rochas. E muito mais frequente, porém, em associacdo
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com o0s quarztos, formando faixas facimente delimitéveis com auxilio de
fotointerpretagdo. Cabe ressalfar que algumas lentes de biotita xistos, com ou sem
anfibdlios, que ocorem inclusas em gnaisses graniticos ou migmatitos. SGo produto de
transformacdo metassomatica de anfibolitos e de lentes de rochas metaultramdficas.

Possuem espessuras gue variam de decimetros a algumas centenas de metros e
enconfram-se, normalmente, bastante intemperizados, gerando topografias que se
destacam pela sua maior suavidade, quando ndo muito quartzosos ou com intercalacoes
de quartzitos. Devido & intensidade elevada de intemperismo, € dificil a delimitagcdo dos
corpos maiores e o volume constituido por estas rochas pode ser subestimado. O produto
de alteracdo apresenta cor vermelha-forte a amarela-forte e material argiloso a argilo-
arenoso.

Caracterizam-se pelo acentuado desenvolvimento de estrutura xistosa, estrutura
esta que, freqUuentemente, encontra-se crenulada, ondulada e/ou corrugada. Possuem
cor cinza-escuro a preto ou cinza-esverdeado; granulacdo media a grossa; estrutura
xistosa a gndissica; textura lepidobldstica e/ou nematobldstica com variacdes, na
dependéncia da composicdo, que levam 4 textura granobldstica orientada ou
porfirobldstica e, em vdrios casos, aparecem leitos lepidobldsticos ou nematobldsticos
intercalados com leitos granobldsticos. Superposta & foliacdo, ocorre, localmente, uma
outra deformacdo, formando estrutura lenticular e ocelar.

Em consequéncia da segregacdo metamarfica, aparecem leitos de quartzo e/ou
pegmatitos, concordantes com a xistosidade e mais raramente discordantes, de
espessuras centimétricas a métricas, sendo que as espessuras métricas sdo bastante raras.
Os pegmatodides sdo menos abundantes e espessos que 0s corpos de quartzo, de um
modo geral. Os corpos de quartzo e pegmatitos sdo lenticulares, formam bolsdes e muitas
vezes exibem “boudinagem” e microdobramentos. Outro aspecto marcante dessas
rochas é a presenca de forte lineagdo de estiramento, mineral e/ou de intersecgéo.

Essas rochas s@o compostas basicamente por quartzo, biotita e muscovitg,
minerais que normalmente estdo presentes em proporgdes variadas, chegando a estarem
presentes em quantidades inferiores a 2%. Outros minerais que podem estar presentes
como constituintes essenciais, acessérios ou mesmo estarem ausentes sdo: granada, que
chega em alguns casos a atingir 3 cm de didmetro, homblenda, feldspatos (microclinio,
oligocldsio/andesina ou albita), sillimanita (prismdtica a fibrosa) e clorita. Como minerais
acessorios e/fou secunddrios aparecem: cianita, zircdo, minerais opacos, carbonatos,
turmalina, apatita, titanita, epidoto, dllanita e monazita. Em alguns tipos de tendéncia
calcissilicatica  (protdlitos  margosos), podem  ser  encontrados  clinopiroxénio,

cummingtonita/grunerita e/ou hormblenda e actinalita.
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6.5.4.C. Gnaisses e fels calciossilicaticos

Essas rochas aparecem associadas a quarizitos e xistos e como intercalagdes nos
gnaisses graniticos. Formam corpos lenticulares, de espessuras centimétricas  a
decamétiicas e em escala de afloramento chegam a formar bancos métricos.
Apresenfam contatos abruptos ou gradacioncis com as rochas encaixantes,
especialmente as de natureza metassedimentar, marcados por variagdes mineraldgicas e
estruturais no sentido dos xistos, paragnaisses, anfibolitos e anfibdlio xistos, sugerindo
gradacdes entre estes litotipos. Com as rochas ortoderivadas, de natureza granitica, o
contato € dominantemente brusco, todavia, com certa freqUéncia, aparece contato
gradacional marcado por reacdo de assimilacdo.

Apresentam cores cinza-esverdeado, verde-pdlido a verde-escuro, nad
dependéncia da mineralogia, granulacdo média a grossa, textura granobldstica a
nematobldstica e a estrutura varia de isotrdpica (macica) a bandada, gndissica e xistosa.

A mineralogia e a proporcdo volumétrica desses minerais sGo bastante variadas.
Um mineral essencial em um tipo, pode estar ausente no outro, ou presente apenas como
acessorio, aparecendo litotipo praticamente monominerdlico a base de clinopiroxénio ou
anfibdlio. Os minerais observados como constituintes essenciais dessas rochas sdo:
quartzo, plagiocldsio (bytownita, labradorita, andesina ou oligocldsio e, ds vezes, anortita),
diopsidio-hedenbergita, biotita magnesiana, homblenda cdicica, tremolita-actinolita,
cummingtonita-grunerita, escapolita, granada, clinozoisita-pistacita e microclinio. Os
principais acessorios sdo: carbonatos, minerais opacos (magnetita e pirita), fitanita,
apatita, muscovita, allanita e, mais raramente, zircdo, rutilo e turmalina. Aparecem, ainda,
como minerais secunddrios, clorita e sericita. Localmente, nos gnaisses graniticos e
granitéides, aparece corpo eliptico a aredondado, composto basicamente por quartzo,
plagioclésio cdicico (bytownita/anortita) e clinopiroxénio, com estrutura macica (fels) a

levemente foliada.

6.5.4.D. Paragnaisses

No mapa geoldgico (Anexol) aparece em maior quantidade na associacdo Fgopc.
Os gnaisses interpretados como oriundos de protdlitos metassedimentares (grauvacas e
possiveis rochas vulcanocldasticas) sdo freqUentes na regido em estudo em associacdo
com rochas tipicamente metassedimentares ou ndo. Constituindo esses litotipos foram
encontfrados granada-biotita gnaisses com ou sem hornblenda, biotita gnaisses micaceos,

biotita gnaisses e biofita-hormnblenda gnaisses.
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Os granada-biofita gnaisses aparecem sob a forma de corpos tabulares a
lenticulares, de espessuras que variam de decimetros a centenas de metros, intercalados
concordantemente com as outras rochas metassedimentares ou ortoderivadas. Na
maioria dos afloramentos, encontram-se bastante intemperizados, aparecendo apenas
material arenoso, areno-argiloso, de coloracdo avermelhada a amarelada ou ocre, rico
em nodulos relativamente esféricos de cor preta a ocre (manganés e/ou limonita), de
dimensdes milimétricas a centimétricas (chega a 3 cm de didmetro). Apresenta contato
transicional com os xistos psamo-peliticos ou com os gnaisses quartzo-feldspdticos ricos ou
pobres em mdficos. Apresentam estrutura gndissica a xistosa e, localmente, de migmatitos
acamados, com predomindncia de paleossoma em relacdo ao neossoma, com
composicdes variando de tondlitica a monzogranitica. A textura € predominantemente
granobldstica,  inequigranular  a  porfirobldstica, com  dominios  lepidobldsticos,
nematobldsticos e poiquilobldsticos € a granulacdo € nommalmente média. Sdo
compostos basicamente por: quartzo, oligocldsio, biotita e granada, podendo estar
presentes ainda, como minerais essenciais: microclinio, muscovita e, mais raramente,
homblenda, silimanita, turmalina e cianita. Outros minerais primdrios que aparecem
apenas como acessorios sdo: apatita, zircdo, rutilo, allanita, minerais opacos e fitanita.
Como secunddrios foram reconhecidos: clorita, epidoto, sericita, goethita e pirita.

Foram denominadas de biofifa gnaisses micdceos, rochas de estrutura xistosa a
gndissica, com mais de 20% de feldspatos e normalmente mais de 15% de biotita e/ou
muscovita. SGo rochas de cor cinza-escuro, as vezes, com tonalidades esverdeadas,
compostas por manchas milimétricas a submilimétricas, orientadas, de matiz cinza-claro,
envolvidas por material de matiz cinza-escuro a preto, que forma filetes anastomosados
bem orientados, gerando freqUentes sigmdides, com o matiz mais claro no centro. Esses
litotipos sdo relativamente raros € ocorrem sob a forma de corpos lenticulares, de
espessuras decimeétricas a decameétricas, encaixados em ouiros gnaisses e xistos, com os
quais, normalmente, apresentam contatos gradacionais, marcados pela diminuicdo de
mica ou aparecimento de teores razodveis de granada ou hornblenda, no contato com
outros gnaisses, e com os xistos a transicdo se dd pela diminuicdo dos feldspatos. SGo
compostos basicamente por quartzo, plagiocldsio e biotita.

Os biotita gnaisses e biotita-hornblenda  gnaisses aparecem infimamente
associados, constituindo infercalagcdes, continuas ou ndo, na forma de leitos, camadas e
mais raramente lentes, com espessuras variando de alguns centimetros a até dezenas de
metros. Os biotita gnaisses predominam amplamente sobre os  biotita-homblenda
gnaisses.

De modo geral, sdo rochas de estrutura gndissica bem desenvolvida,

caracterizada por alfemdéncia de leitos claros e escuros, geralmente persistentes ao nivel
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de dafloramentos, resultando, no conjunto, estruturas bandadas, fitadas e/ou finamente
laminadas. Tanto os leitos claros como os escuros mostram infensa foliacdo. Os leitos
escuros apresentam cores cinza-esverdeado a verde-acastanhado, enquanto os claros
sGo cinza-esbranquicados, que por intemperismo  adquirem, respectivamente, cores
avermelhada a ocre, na dependéncia do teor de anfibdlio e biotita, e esbranquicada. A
granulacéo varia de fina a grossa, porem € dominanfemente media.

Os leitos escuros sGo fortemente foliados e enriguecidos em biotita e/ou
homblenda, tendo como outros minerais essenciais o oligocldsio cdlcico/andesing,
quartzo em menor proporcdo e, esporadicamente, microclinio. A composicdo global
vara dentro dos campos dos granodioritos, tondlitos, quartzo monzodiorito e quarzo
diorito. O indice de coloracdo vai de leucocrdtico a melanocrdtico, a espessura &
submilimétrica a centimétrica e, no geral, sdo menos espessos gue os leitos claros.

Os leitos claros sdo menos foliados, empobrecidos em mdficos (leucocrdticos a
hololeucocrdaticos) e constituidos dominantemente por: oligocldsio, microclinio e quartzo,
exibindo composicdes mozograniticas a granodioriticas. Localmente, exibem feicdes
migmatiticas, geradas por anatexia e/ou injecéo de material granitico.

Como minerais acessérios podem estar presentes: zircdo, muscovita, allanita,
titanita, clinopiroxénio, apatita, minerais opacos e granada e, como secunddrios, epidoto,

clinozoisita, sericita, clorita, carbonato e pirita.

6.5.5. ORTOGNAISSES, GRANITOIDES E MIGMATITOS RELACIONADOS
AO COMPLEXO ITAPIRA

Esses litotipos ocupam a maior parte da drea em estudo e aparecem
envolvendo as demais rochas descritas, excetuando o microgranito, metabasalto e as
rochas hidrotermais e/ou metassomdticas, e podem ser divididos em gnaisses oftalmiticos,
gnaisses  graniticos  (monzograniticos a  sienograniticos) e migmatitos  evoluidos
(homogéneos), cinza a réseos, com grau variavel de remigmatizacdo, principalmente

réseq, sin- a pds-gnaissificacdo.



76

6.5.5.A. Gnaisses oftalmiticos

Ocorrem sob a forma de corpos tabulares de espessuras métricas a decamétricas,
intercalados com outros tipos de gnaisses, metassedimentos e migmatitos, com os quais
exibemn contato brusco a gradacional. Apresentam estrutura gndissica maculada,
homogénea a difusamente bandada, e fextura porfirdide a porfiroclastica, com
nmegacristais, tanto ocelares (bem estirados) como idiomarficos, constituidos por feldspatos
cinzas-claros ou rosados. Os megacristais exibem geminacdo “Carlsbad” e granulacdo
média entre 1 e 2 cm, podendo, esporadicamente, atingir 5 cm e estdo orientados
segundo a estruturacdo geral.

A matriz & composta basicamente por oligocldsio, microclinio, quartzo, bictita e, as
vezes, hornblenda. Possui granulacdo média a fina, normalmente € bem foliada e por
vezes xistosa. De modo geral, a matriz e a foliacdo tendem a moldar-se de forma a
contornar 0s megacristais ou porfiroclastos, gerando frequentes estruturas sigmoidais. A
proporcdo de megacristais em relacdo a matriz € bastante variada, com alta ou baixa
concentragcdo de megaciristais, de uma banda para outra, ou mesmo dentro de um
unico leito. Os megacristais, dispdem-se, as vezes, de maneira orientada, gerando
estruturas em “rosdrio” e freqlientemente aparecem leitos desprovidos de cristais maiores.

A composicdo dessas rochas situa-se  nos campos dos monzogranitos e
granodioritos. Os termos mais plagioclasiticos, contém, normalmente, biotita e
homblenda, ao passo que os mais graniticos apenas biotita. O indice de coloragcdo varia
de 5 a 30% de mdficos, com média da ordem de 10%. Os principais acessorios sdo:
fitanita, muscovita, zircdo, apatita, minerais opacos, rutilo, granada, e os principais

secunddrios sdo representados por clorita, epidoto, albita, muscovita/sericita e carbonatos.

6.5.5.B. Gnaisses graniticos

Os gnaisses graniticos ocormem  intercalados ou  envolvendo  rochas
metassedimentares, anfibolitos e rochas metaultramdficas. Transiciona para migmatitos
sin- a pds-cinemdaticos ao evento neoproterozéico. Possuem coloracdo rosa, normalmente
de tonalidade fraca, ou cinza em certas regides. Ocorre na forma de camadas, lentes ou
faixas com espessuras bem variadas, chegando a atingir até dezenas de metros,
envolvendo ou embutidos em outros litotipos, em especial biotita e hornblenda gnaisses e
migmatitos.

Esses litotipos diferenciam-se dos demais gnaisses por apresentarem baixos feores
de minerais mdficos (normalmente menos de 7%), excetuando-se em algumas bandas

onde podem afingir teores pouco superiores. Exibem estrutura discretamente foliada a
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maci¢ca, tendendo a um bandamento difuso, e textura predominantemente
granobldstica.

A foliac@o e o ténue bandamento sGo gerados pela presenca de Idminas ou leitos
enriquecidos em mdficos isoorientados, intercalados ritmicamente com leitos compostos
quase que exclusivamente por feldspato e quartzo, de cor cinza e/ou résea. Podem
ocorrer, ainda, ldminas enriquecidas ou compostas por grandes cristais alongados de
quartzo, ou leitos compostos essencialmente por feldspatos, sugerndo a presenca de
cristais maiores estirados e recristalizados, ou pela variacdo na granulagcdo, exibindo
delgados leitos paralelos entre si, € maior ou menor granulacdo. Nos litotipos onde o
bandamento ndo é visivel, a foliacdo e a lineacdo séo geradas pelas orientacdes difusas
dos mdficos e dos cristais inequidimensionais de quartzo (estirados) e, mais raramente, de
feldspatos. Nessas rochas, podem aparecer, também, porfiroblastos ou porfiroclastos de
feldspato potdssico e restos de estruturas migmatiticas, principaimente do tfipo schlieren,
nebulitica e acamada, que escaparam parcialmente do processo de gnaissificacdo.

A cor dessas rochas depende do tipo e da proporcdo do feldspato potdssico
presente, o qual pode ser cinza ou réseo. O infemperismo sobre essas rochas produz, de
modo geral, material areno-caulinitico, esbranquicado a creme, faciimente transportével
pelas dguas pluviais, ocasionando freqlentes ravinamentos.

A composicdo varia de sienogranitica a granodioritica, raramente quarizo-
monzonitica, porém com um amplo predominio da composicdo monzogranitica. Como
minerais essenciais aparecem: quartzo, microclinio, oligocldsio, biotita, homblenda
hastingsitica e muscovita, sendo que, dos frés Ultimos, apenas a biotita sempre esta
presente, os outros dois aparecem esporadicamente com teores varidveis. Os principais
acessorios sdo: zircdo, apatita, titanita, granada, turmalina, minerais opacos e allanita e;
os principais secunddrios sdo: clorita, sericita/muscovita fina, epidoto, clinozoisita,

carbonato, pirita, goethita e limonita.

6.5.5.C. Granitdides e migmatitos sin-cinemdaticos a deformagao

neoproterozdica.

Sob essa denominacdo foram agrupadas rochas hololeucocrdticas a
leucocrdticas que, em afloramentos ou amostras de mdo, apresentam  estruturas
migmatiticas reconheciveis. As estruturas migmatiticas mais comuns sGo nebuliticas,
schiieren, difusamente acamada e flebiticas, as quais encontram-se parciamente
transpostas. Apresentam granulacdo meédia, mobilizados de coloracdo rosada, estdo
intimamente associadas aos gnaisses graniticos e apresentam intercalagcbdes de rochas

metaultrabdsicas e/ou metaultramdficas e “biotititos”. Com o0s gnaisses graniticos
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apresentam contato gradacional, originado pela destruicdo das estruturas migmatiticas.
Ja com os demais litotipos apresentam contato brusco ou tecténico.

As estruturas sdo desenhadas por difusa concentracdo de minerais maficos sob a
forma de filetes, lentes e bandas, que se infercalom de maneira aleatdria a ritmica, com
porcdes cinzas ou rosadas. As porcdes rosadas formam, frequentemente, lentes, filetes,
bandas descontinuas € manchas irregulares, em material cinza-claro, com o qual
apresentam contatos nitidos e mais comumente difusos (gradacionais). O material
quartzo-feldspdtico neossomdtico apresenta graus variados (fote a ausente) de
gnaissificacdo, evidenciando processo de migmatizacdo sin-deformacional. A foliacdo,
gerada pela orentacdo dos minerais mdficos (biotita e, as vezes, hornblenda
hastingsitica), quartzo alongado e mais raramente feldspatos inequidimensionais, &
desenvolvida em graus varidveis mesmo em amostra de mdo.

A composicdo predominante & monzogranitica seguida pela granodioritica,
aparecendo porcdes sienograniticas € mais raramente tonaliticas. Os termos mais bdasicos
correspondem a secdes delgadas confeccionadas onde a porcdo “mesossomdtica ou
melanossomdtica” perfaz a maior parfe do volume, ou até mesmo a totalidade. A
composicdo e a mineralogia dessas rochas sdo idénticas as dos gnaisses graniticos,
estando os minerais essenciais representados por: quartzo, microclinio e biotita, cabendo
ressaltfar que esta Ultima aparece, freqUientemente, com teores inferiores a 5%. Como
acessorios sdo encontrados muscovita, hornblenda hastingsitica a tschermarskitica, fitanita,
zircdo, apatita, dllanita, minerais opacos, granada e turmalina. Desses minerais, a
muscovita e o anfibdlio podem atingir, de maneira localizada, mais de 5% do volume. Os
minerais secunddrios encontrados foram: clorita, sericita, clinozoisita, epidoto, leucoxénio,
pirita, carbonato, goethita e limonita.

Completando o quadro de rochas que compdem o conjunto crustal, destaca-se a
presenca de magnetita-grunerita  quartzito, inferpretado como  formacdo  ferriferq,
posicionado a norte do Rio do Peixe & WSW de Aguos de Linddia, descrita por Artur (1980)
e Zanardo (1987), a ocoréncia de mdmore referida por (Ebert, 1971) e de grafita xisto
associado a rochas calciossilicdticas, ao redor do corpo lenticular de mdrmore, que jd foi
objeto de explotagéo, na Fazenda Fortaleza, regi@o central da Folha Aguas de Linddia

(Zanardo, 1987), posicionado a nortfe do mapa geoldgico em anexo (Anexol).
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7. LITOQUIMIC

— AN NSRS

Para os estudos litoquimicos, foram analisados os elementos maiores € menores,
na forma de &xidos, (SiO,, TiIO,, AlL,O,, ferro total na forma de Fe,O,, MnO, MgO, CaO,
Na,O, KO, P,Os) e os tracos (Ba, Rb, Sr, Y, Zr, Nb, Ni, Cu, Cr) no Labogeo (Laboratédrio de
Geoquimica) do Instituto de Geociéncias e Ciéncias Exatas, da Universidade Estadual
Paulista (IGCE, UNESP).

Além dos dados obtidos neste trabalho, foram aqui incluidas andlises obtidas entre
0 ano de 2000 e 2003, de Cliveira et al. (1998) e Lazarini (2000), cujos resultados seguem
anexados (anexo 5). Dos trabalhos de Oliveira et al. (1998) e Lazarini (2000) separou-se 0s
resultados litoquimicos de rochas mdficas e ultramdficas encontradas dentro da drea de
estudo deste doutorado, cujos locais de coleta compilados (Anexo 3) podem ser
visualizados no Mapa de Pontos (Anexo 2).

Para a andlise dos elementos ferras-raras, as amostras foram selecionadas
considerando-se a distribuicdo na drea e o teor de MgO, neste caso, foram separadas
nos infervalos 6-8 %, 8-10%, 10-12%, 12-14%, 14-16%, 16-18%, 18-20%, 20-22%, 22-24%,
24-26%, 26-28%, 28-30%.

As amostras foram separadas em mdficas e ultramdficas e divididas em trés
grupos: provenientes da Serra das Aguas Claras, de Arcadas e de outros corpos isolados
entre as duas primeiras dreas.

Utilizou-se diagramas tipo Fenner, de &xidos e elementos tracos contra MgO,
diagramas multielementos (spidergrams) e diagramas de elementos terras-raras, 0os dois
dltimos normalizados ao condrito C1 (Evensen et al., 1978). Classificou-se as rochas
mdficas segundo Cox et al. (1979), Pearce (1975) e Irvine & Baragar (1971).

O comportamento do SiO, em relacdo ao de MgO (Figuras 7.4. e 7.5.), mostra
uma dispersdo relativamente grande, com ligeira diminuicdo da silica com o aumento do
teor de &xido de magnesio, esperava-se uma diminuicdo mais acenfuada. Chama a
atencdo, porém, o fato de, para algumas amostras, o valor de silica manter-se
aproximadamente © mesmo com © aumento do magnésio, fato esse olbservado
discretamente nos dados de Arcadas (Figura 7.5.). Para algumas rochas talcificadas da
Serra das Aguos Claras e de Arcadas a tendéncia € inversa (aumento do teor de silica
com o do MgQ), o que sugere a entrada de silica no sistema e saida de cdicio, ferro e
titGnio. Em Arcadas, isso € bem menos evidente, fodavia o processo de talcificacdo foi

constatado em algumas amostras, além da presenca de veios e bandas silicosas.
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Para o Al,O;, um grupo de amostras de rochas ultramdficas da regido de Arcadas
destaca-se da tendéncia de diminuicdo desse dxido com o aumento do feor de MgO
(Figura 7.5.). Petrograficamente, essas amostras possuem biotita/flogopita e clorita em sua
composicdo e outras est@o associadas ao hidrotermalito, composto por minerais como
quartzo, silimanita, fibrolita e gedrita. Esse fato pode ser um indicio do aporte hidrotermall
de aluminio para as ultramdficas encaixantes dessas bandas silicosas.

Quanto ao cdicio, para as amostras de Arcadas, Peloggia (1990), atribuiu teores
mais altos de CaO e de Al,O, aos anfibolitos bandados. Neste trabalho, verificou-se que,
além do plagiocldsio dos anfibolitos foram encontrados, epidoto, carbonato, plagiocldasio
bastante cdicico associado com diopsidio, este pode estar associado também a
anfibdlio cdicico, o que eleva o teor de CaO. As amostras com alto magnésio e baixo
CaO estdo talcificadas em maior ou menor intensidade. As de maior teor em MgO sdo as
gue também estédo mais hidratadas.

Todos 0s elementos maiores apresentam relacionamento inverso, mais ou Mmenos
definidos, em relagdo ao magnesio (Figuras 7.4. e 7.5.), excetuando a silica, que para
rochas ultramdficas talcificadas apresentam o teor de silica aumentando com o teor de
aluminio. De um modo geral, as rochas mais magnesianas sdo mMais ricas em minerais
mais hidratados (clorita, talco e serpentina).

As amostras dos corpos menores entre as duas dreas de concentracdo (Serra das
Aguos Claras e Arcadas) tém maior teor em dicalis. As amostras de Arcadas e da Serra
das Aguos Claras com teor um pouco mais elevado de dicalis tém biotita/flogopita na
composicdo. Na petrografia, observou-se que parte desse potdssio pode fer sido perdida
devido & cloritizac@o e vermiculitizacdo da biotita, em processos retrometamadrfico e de
alteragcdo supergénica recente, o que pode levar a uma falsa inferpretacdo dos
resultados: baixo potdssio para se falar em metassomatisno, o que ndo & condizente
com dados de campo (Figuras 7.4. e 7.5.).

Para os elementos tracos, observou-se correlagdo positiva, ou seja, enriquecimento
de Cr e Ni com o aumento do teor de MgO, a excecdo de algumas amostras de rochas
ultramdficas cujo teor de Cr nGdo acompanha o de MgO (muito alto magnésio) (Figura
7.5). Nessas amostras, principalmente as com certo grau de talcificagcdo, verificou-se que,
nesse processo, sGo formados minerais opacos, dentre eles, cromita. Portanto, essa
diferenca no teor de cromo pode ser explicada por amostras com e sem cromita. Outro
aspecto que pode ter ocorido com estas rochas mais magnesianas € a formagdo de
cumulato de cromita, fato que teria diminuido o teor desse elemento da rocha e
concentrado em niveis cumuldticos. Cabe ressaltar que nas andlises de microssonda
idenfificou-se a presenca de cromita, todavia nos frabalhos de campo ndo foram

observados cumulatos de cromita ou litotipos ricos nesse mineral.
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Em relagcdo ao Sr, Nb e Zr, observa-se uma difusa correlagdo negativa, com
difusdo maior dos valores para os termos mais pobres em magnésio, especialmente no
Ccaso do Sr, 0 que sugere abertura do sistema, em alguns casos de forma marcante, para
este elemento (Figuras 7.4. e 7.5.).

Tanto as amostras analisadas por Peloggia (1990) guanto nesse trabalho, aquelas
com maior teor em Sr, Nb e Zr, sGo anfibolitos bandados e granadas anfibolitos. Tamibém
se constatou, nesse trabalho, que essas rochas podem ser anfibdlio xistos com veios de
quartzo e zircdo associado. No caso do Sr, rochas com clinopiroxénio e clinoanfibdlio
cdicico, epidoto, carbonato.

Nos diagramas de classificacdo e nos de discriminacdo de basaltos para as
rochas mdficas (Figuras 7.1. — 7.3.), observa-se que as andlises aproximam-se do campo
de basaltos (Cox et al., 1979, figura 7.1.) subalcalinos (Irvine & Baragar, 1971, figuras 7.2)
de fundo ocednico (Pearce, 1975, figuras 7.3). As amostras que fogem a essa regra
(campos: basaltos-andesitos, andesitos, basaltos alcalinos) correspondem a granada
anfibolitos e quartzo anfibolitos.

Os elementos tracos sugerem confaminagdo crustal, uma vez que suas
magnitudes ndo podem ser explicadas simplesmente por diferenciacdo magmatica
(Figuraos 7.6. e 7.7.). Quando normalizadas ao condrito, percebe-se forte anomalia
negativa de Rb e Sr, apesar do enriquecimento, tanto para os dados de Peloggia (1990)
quanto para os desse trabalho. Essas amostras mostram menor enriguecimento quando
comparadas com a crosta ocednica, com basaltos de iha ocednica e crosta
continental, poréem € nitido o maior tfeor de Cr e Ni das amostras em relacdo a esses
Ultimos padroes.

Os padrdes de distribuicdo dos elementos terras-raras e dos elementos
incompativeis, amibos normalizados pelo condrito C1 (Evensen, 1978), mostram anomalia
negativa de cério (Figuras 7.8 e 7.9.), 0 que pode sugerir ambiente ocednico para essas
rochas (oxidacdo pela interagcdo com a dgua do mar) ou modificagbes metassomdticas
causadas por passagem de fluidos (pneumatoliticos ou hidrotermais) (Zanardo, 2003). A
anomalia positiva de eurdpio € mais comum para as rochas com teores de terras-raras
mais baixas, aparentemente menos diferenciadas, enquanto que a anomalia de cério &
mMais comum para as rochas com maior teor de elementos terras-raras. As amaostras dos
corpos gue ndo pertencem as sequéncias da Serra das Aguos Claras e de Arcadas est@o
mais fracionadas e mais enriguecidas em terras-raras leves que as demais, cabendo
ressalfar que esses corpos sGo menores € a petrografia evidencia maior grau de
contaminag&o crustal. Algumas amostras da Serra das Aguas Claras e de Arcadas tém
curvas subparalelas, porém mais enriquecidas, que & do condrito. Aparece, fambém, em

alguns casos, um ligeiro enriquecimento em terras-raras pesados.
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Quando comparadas com o padrdo de crosta ocednica, com excecdo das
anomalias negativas de cério e positivas de eurdpio, essas amostras estdo menos
enriquecidas quando em relacdo ao condiito e com um enriquecimento de terras raras
leves. Quando comparadas com o padrdo de crosta continental, as curvas tendem a
apresentarem padrdo subhorizontal, exibindo grande semelhanga com o comportamento
das rochas de natfureza calcioalcalinas, que constituem os ortognaisses € migmatitos
encaixantes. Exibem, portanto, aspecto similar ao apresentado pelos diagramas
multielementos, evidenciando que, também a distribuicdo dos elementos terras-raras, nas
rochas mdficas e uliramdficas, foi afetada de forma marcante por contaminacgdo crustal.,

Padrbes bastante aleatdrios também sdo observados, sugerndo que tanto os
elementos terras-raras, quanto os tracos tfiveram comportamento mével em algum
momento da evolugdo dessas rochas.

O contexto geologico, a petrografia e a liftoquimica permitem interpretar que os
processos tectono-metamadrficos que atuaram na regido, provocaram mudancas
quimicas e mobilidade dos elementos maiores, fracos e terras-raras.

Os dados geoldgicos, petrogrdficos e litoquimicos sugerem origem magmdtica
subalcalina para as rochas estudadas. As metamdficas que se espalham pelo campo do
andesito sdo aguelas com evidéncia clara de entrada de silica no sistema (Figura 7.1.).
Grande parte das amostras tem composicdo similar & dos basaltos de fundo ocednico.

Os dados obtidos, portanto, ddo apenas indicacdes de ambiente, indicando
afinidade com basaltos de fundo ocednico, e sugerem que ndo sé 0s teores dos
elementos maiores sofreram modificagdes devido ao metassomatismo, associado ao
metamorfismo de fdcies anfibolito dentro do campo de anatexia e hidrotermalismo,

visiveis macro e microscopicamente, mas também os menores, tracos e terras-raras.
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(Legenda como nas figuras 7.4. e 7.5.).
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(Legenda como nas figuras 7.4. e 7.5.).

87



£ QUIMICA MINRRW\.

= /ﬂ//

No periodo compreendido entre abril e maio de 2003, foram realizados estudos de
quimica mineral no Laboratdrio de Microssonda Eletrdnica do Instituto de Geociéncias da
USP, em S&o Paulo.

Os resultados das andlises seguem anexados (anexo 6).

Os anfibdlios foram classificados de acordo com Leake et al. (1997; 2003). Para o
cdiculo da proporcdo de Fe®*, foram utilizados 0 método 15-NK e a média dos métodos
15-NK e 13-CNK, os mais apropriados para as andlises em questéo. O método 15-NK
considera como 15 o numero total de cdtions, excluindo Na e K. O método 13-CNK
considera gue o nUmero total de cdtions seja 13, pois exclui Ca, Na e K. A média entre
esses dois métodos € aconselhada para anfibdlios cdlcicos.

Os resultados com fechamento abaixo de 96 % foram descartados. Embora o
fechamento da andlise em 926 % ainda seja baixo para anfibdlios, optou-se por considerd-
lo devido & freqUéncia de resultados ao redor desse valor,

Os piroxénios foram classificados segundo as recomendacdes da Comissdo de

Novos Minerais € Nomes de Minerais, traduzidas por Garda & Atencio (1990).

8.1. ROCHAS DE ARCADAS.

Na regido de Arcadas as amostras de rochas analisadas (AAL-310 E, AAL-385 E, F,
AAL-386 G) representam dois anfibdlios xistos (AAL-385E), um com plagiocldsio, granada e
quartzo (AAL-385F) e de metaperidoftitos (AAL-310E, AAL-386G).

Os metaperidotitos (amostras AAL-310E e AAL-386G) apresentam dois tipos de
clinoanfiodlio (Figuras 8.1.1. e 8.1.2.), restos de olivina e ortopiroxénios, além de talco
retfrometamaorfico. O anfibdlio cdicico é representado por magnésio-homblenda e que
apresenta uma variacdo composicional pequena, no sentido do campo da tremoalita,
catalisada pelo retrometamorfismo. O anfibdlio ferro-magnesiano € representado por
cummingtonita e que, também neste mineral, existe uma pequena variogcdo na
composicdo. O ortopiroxénio é representado por enstatita (Figuras 8.1.3. € 8.1.4.).

Os cristais de olivina analisados exibem maior conteldo de ferro em relacéo &

amostra da regi@o da Serma das Aguas Claras (Lazarini, 2000), aspecto que é
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acompanhado pela composicdo do orfopiroxénio. A composicdo do talco mostra ser
este normalmente pobre em ferro, de maneira idéntica ao da regido da Serra das Aguas
Claras.

A amostra AAI-385E € composta basicamente por anfiodlio cdicico (Figura 8.1.5.),
representado por magnésio horblenda, com variagdo composicional clara em relagdo a
silicio e aluminio, sendo que a composicdo dos nlcleos de alguns cristais aproximam-se
do campo da tremolita (Figura 8.1.1.b.). Variacdo composicional do anfibdlio mais
marcante foi detectada na amostra AAL-385F, onde o anfibdlio € pouco mais rico em
fero e dlcalis que o da amostra anterior e as andlises definem um nitido frend, que
atravessa 0 campo da magnésio-hornblenda e adentra o campo da tschermakita,
marcado principamente pela variacdo no teor de aluminio e silica, com leve
enriguecimento em magnésio com a diminuicdo da sflica.

O plagioclasio presente nesta amostra também exibe grande variacdo
composicional. A composicdo dominante € de andesing, todavia os termos mais cdlcicos
sdo representados por bytownita (An 80) e os mais sddicos representados por albita quase
pura. Estes dados, especialimente da amostra AAL-385F, demostram forte modificacdo na

composicdo dos minerais, catalisada pelo retfrometamorfismo.
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8.2. ROCHAS DA SERRA DAS AGUAS CLARAS.

Na regido da Serra das Aguas Claras as rochas analisadas neste trabalho séo
representadas pelas amostras de dois anfibdlios xistos (AAL-354 A e AAL-354 B). O primeiro
constituido por anfibdlio, titanita, opacos, dllanita/zircdo e quartzo (AAL-354 A) e o segundo
por anfibdlio, piroxénio, plagiocldsio, titanita, quartzo, allanita, opacos e epidoto (AAL-354
B).

A amostra AAI-354 A € constituida de anfibdlio cdicico, representado por
nmagnésio-hornblenda a actinolita, composicoes essas tanto nos ndcleos como nas
bordas dos cristais. Na amostra AAL-354 B, o anfibdlio € cdicico e tém uma variagdo na
sua composicdo. A maioria das andlises indica uma magnésio-hormblenda (nlcleo,
borda, posicoes intermedicrias e inclusdes), adentrando, porém, no campo da actinolita
(borda e posicdes intermedidrias dos cristais) (Figura 8.2.1). O piroxénio presente representa
um diopsidio (Figura 8.2.2).

O plagioclésio presente nesta amostra (AAL-354 B) exibe, também, variacdo
composicional (Figura 8.2.3.). A composicdo dominante € a de oligocldsio cdicico a
andesina. Os termos mais sodicos sGo representados por albita quase pura. Varias
composicdes de borda de cristal mosfram um enriquecimento na molécula de ortocldasio,
podendo representar aporte de potdssio no sistema.

Ao se comparar esses dados com os de Lazarini (2000), na mesma regido, pode-se
concluir que as paragéneses do auge metamorfico foram desestabilizadas durante o
retrometamorfismo, e devido d contfinuidade do processo ndo foi possivel novo equilibrio
mineral, dificultando os estudos termolbaromeétricos.

Os cristais de clinopiroxénio analisados correspondem principalmente a um
diopsidio. A borda de um dos cristais apresentou composicdo de augita.

O talco apresenta pequena variacdo composicional em relagdo ao Ferro e
Magnésio, sendo que o primeiro sempre ocorme em peguena proporcdo em relagcdo ao
magnésio. Ressalta-se que as andlises com maiores teores de fero, podem ter sido
contaminadas pela presenca de microcristais de minerais opacos intercrescidos com os

cristais de talco.
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Figura 8.2.3.: Classificacdo do plagiocldsio da amostra AAL-354 B.

8.3. DISCUSSAO DOS RESULTADOS.

Na andlise petrogrdfica observou-se que nos corpos metaultramdficos da Serra de
Aguas Claras, as transformacées retrometamarficas ndo permitiram a preservacdo de
olivina e piroxénios. As rochas podem ser mono ou poliminerdlicas, tendo como
constituintes essenciais: anfiodlios magnesianos, da série antofilita-gedrita (ortoanfibdlios) e
cummintonita-grunerita  (clinoanfibdlios), e cdicicos magnesianos da série fremolito-
actinolita; flogopita; clorita; talco e vermiculita. Corpos com restos de olivina e piroxénios
foram encontrados apenas nas imediacdes, a exemplo do dafloramento AAL-323,
locdlizado a leste, onde a lente de metaultramdfica aparece encaixada em
metassedimentos. As metamdficas dessa regido sdo compostas basicamente por
homblenda e plagiocldsio, podendo esporadicamente aparecer como constituintes
essenciais, clinopiroxénio, biotita e granada.

As rochas metaultramdficas e metamdficas da regiGo de Arcadas sdo
representadas por litotipos cujas paragéneses geradas no auge metamorfico estdo

melhores preservadas.
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De um modo geral, os minerais presentes nas rochas da Serra da Aguas Claras
exibem uma menor variagcdo composicional, sugerindo melhor reestruturacdo (reequilibrio)
durante o retrometamorfismo, em relocdo a Arcados. Este aspecto parece estar
relacionado a uma maior passagem de fluidos, fato que possibilitou flogopitizacdo,
cloritizago e talcificagcdo mais generalizada.

Estudos posteriores de quimissno mineral deveriom incluir a mensuragdo dos
elementos tferras-raras na titanita (bastante radioativa em certos locais), allanita ou
epidoto, e de certas “inclusdes” em anfibdlios, observadas em algumas secdes,
constituidas por caroonatos, com tecres em fldor e cloro relativamente altos (até 2 % de
Cl e de F). Nestas inclusbes, o fechamento das andlises foi baixo, indicando que
elementos importantes ndo foram lidos e que poderiam sugerir que esses halogenetos

estariam mobilizando elementos tracos e ate mesmo terras-raras.
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InUMmeros trabalhos de cunhos isotdpicos e geocronoldgicos jé foram realizados na
regido. Estudos geocronoldgicos pioneiros podem ser atribuidos a Ebert que, em frabalhos
publicados entre 1955 e 1962, expds a tese de gque as rochas metamarficas da regido
foram estruturadas em dois grandes ciclos tecténicos, que teriam atuado no escudo
cristalino brasileiro, corespondendo respectivamente a 1,1-1,3 G.a. e 450-550 Ma. O
diastrofismo laurenciano corresponderia ao ciclo mais antigo e o assintico, ao ciclo mais
jovem. O autor assumiu que as rochas mais antigas que a orogénese laurenciana fossem
arqueanas, e as rochas originadas entre os dois diastrofismos fossem “algonquianas”.

Em 1968, Ebert & Brochini confimaram a idade assintica, até baikaliana, para a
zona central dos Paraibides (drea situada dentro da bifurcacdo entre Araxcides e
Paraibides: Séo José do Rio Pardo, Machado, Pouso Alegre, ltapira) e deduziram que
houve remobilizacdo total no periodo entre 650 M.a. (fase assintica) e 550 Ma. (subfase
baikaliana), com a idade primdria do paleossoma em granitos migmatizados ndo se
refletindo nas andlises.

Oliveira (1973) e Cavalcante et al. (1979) constataram, por meio do método K/Ar,
um importante evento termal que afetou rochas da regido de Sdo José do Rio Pardo e
adjacéncias hd 600 Ma. Em 1986, Oliveira et al., obtiveram idades Rb/Sr e U/Pb de 650 a
660 Ma, porém com erro grande em certas isdcronas e concluiram que os valores fém
boa concordéncia ao redor de 600 Ma. Esses dados corroboraram aqueles obtidos por
Ebert & Brochini (1968).

Hasui (1982), co discutir aspectos da evolugdo geoldgica da Provincia Mantiqueira,
advoga que as anomalias gravimétricas mostram grandes descontinuidades ao longo de
zonas de espessamento crustal e que tal fato pode sugerir colisdo de continentes durante
o evento Jequié (2,7 = 0,2 Ga). Os cinturdes dobrados do Proterozdico Infetior e Superior
desenvolveram-se dentro ou préximos de cinturdes granuliticos antigos, no dominio da
Provincia Mantiqueira. Os processos termo-tecténicos posteriores (Transamazénico 2,0 Ga,
Uruaguano, 1,05 = 0,15 Ga e Brasiliano 550 = 150 Ma) afetaram as rochas em escala
regional, mas ndo de maneira uniforme.

Artur (1988) fez uma revisdo dos dados isotdpicos e geocronoldgicos (Ro/Sr, Po/Pb,
U/Pb, K/Ar) na regidio sul do Estado de Minas Gerais e adjacéncias no Estado de S&o Paulo
(Cordani & Bittencourt, 1967; Ebert & Brochini, 1968; Oliveira, 1973; Wemick et al., 1976,
1981; Cavalcante et al., 1979; Fonseca et al., 1979; Hama et al., 1979; Artur, 1980;
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Correia et al., 1982; Campos Neto, 1985; Campos Neto & Cordani, 1985; Teixeira, 1985;
Vlach, 1985; Wemick & Oliveira, 1986; Cordani et al., 1987) e notou que, nas regides
externas ao Craton do S&o Francisco, os dados variam entre 3,4 a 2,5 Ga (Arqueano),
entre 2,2 e 1,9 Ga (Proterozdico Inferior); 690 + 20 Ma, 600 = 30 Ma, 660-550, 590 e 560
Ma, 504 + 44 Ma, dependendo do autor e métodos, as rochas analisadas foram granitos,
gnaisses charnockiticos, migmatitos e granulitos. O autor, com posse de novos dados,
concluiu que os terrenos de infra-estrutura, na regido, apresentam evolucdo geoldgica
complexa, policiclica e polifésica: no Arqueano, houve geracdo de crosta a partir de
acrescdo vertical, transformada por retrabalhamentos crustais em granulitos, orfognaisses
e migmatitos. Os dados geocronolégicos oscilam entre 3,4 e 2,4 Ga, com agrupamentos
nos intervalos entre 3,0-2,9, 2,8-2,7, 2,5-2,4 Ga; no Proterozdico Inferior houve modificagdo
das litologias arqueanas por acrescdo vertical e processos deformacionais e anatéticos,
originando o Complexo Amparo. As datacdes geocronolégicas apontaram para dois
periodos de migmatizacdo e intrusdes magmaticas nos intervalos entfre 2,2-2,1 Ga e entre
1,9 e 1,8 Ga e; no Proterozdico Superior ocorreram novas modificacdes, também por
acrescdo vertical (batdlitos de Jaguariina, Morungaba, Socorro, Pinhal, Caldas, Pedra
Branca e Mococa, etc) e por retrabalhamentos crustais polifdsicos, que envolveram
migmatizacdo, responsdvel pela geragcdo do Complexo Pinhal, e cisalhamentos dlcteis e
ripteis, que levaram a formacdo do Complexo Campos Gerais e as Faixas de
Cisalhamento Pouso Alegre/Varginha e Ouro Fino/Jacui. Os estudos radiomeétricos em
migmatitos, granitdides e gnaisses blastomiloniticos forneceram idades entre 880 e 500
Ma, com concenfracdo de valores no intervalo 585-560 Ma. A fase ductil seria mais velha
gue 560 Ma e a fase rdptil estaria proxima dos 490 Ma (Artur, 1988).

Campos Neto et al. (1990) apresentaram uma sintese geométrica e histdrica da
evolucdo da margem sudoeste do Craton do SGo Francisco (Faixa Alto Rio Grande —
FARG), baseados em dados de Artur, 1980 e 1988, Teixeira, 1985, Tassinari 1988, Heiloron
et al.,, 1989, Oliveira et al., 1986, Vasconcellos, 1988, Campos Neto et al., 1988, Viach,
1985, Janasi, 1986. Para esses autores, os dados isotdpicos indicariam eventos
metamadrficos importantes por volta de 2,2 e 1,8 Ga, além de alguns valores esparsos em
torno de 2,5 Ga. Migmatitos de Amparo, com desequilibrio isotdpico de Rb/Sr, forneceram
o periodo mais anfigo de adicdo de Pb a crosta, de 3,4 Ga. As unidades
metassedimentares admitem, para a histéria evolutiva do Sr radiogénico, erosdo de uma
crosta sidlica de composicdo isotopica semelhante aos ortognaisse-migmatitos do
Arqueano-Proterozéico Inferior. Os resultados isocronicos disponiveis até  entéo
caracterizariam dois grupos de “idades’, acompanhadas por valores K/Ar (Tassinari, 1988;
Heilbron et al., 1989), um entre 1150 e 900 Ma e outro entre 550 e 500 Ma. Portanto, os

autores concluem gue o processo orogénico responsdvel pelo empilhamento de nappes
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e seu redobramento em direcdo ao Crdton do Sdo Francisco, gque culminou com o
soerguimento da Faixa Alto Rio Grande, teria se dado no limite Proterozéico Médio-
Superior. O final deste regime compressivo deveria estar marcado pelo estabelecimento
das bacios lineares ao longo das zonas de cisalhamento (Campos Neto et al., 1990).

Ainda segundo Campos Neto et al. (1990), granitdéides e chamockitdides
metamorfizados de 500-560 Ma (Rb/Sr), cujos relagdes isotdpicas indicam contribuicdo
crustal, sGo incompativeis com derivacdes a partir de unidades da Faixa Alto Rio Grande,
e sugerem que a histéria do magmatismo Brasiliano envolveu dominios distantes da Faixa
Alto Rio Grande, caracterizando os terrenos da Nappe de Empurrdo Socorro-Guaxupé. O
limite inferior do processo de colagem desses terrenos estaria no regime tracional de 590
Ma, relativo ao final do Ciclo Brasiliano. Os dados K/Ar utilizados por esses autores foram
interpretados como indicativos de um resfriamento sob condicdes de facies anfibaolito a
650-600 Ma, ainda sob um regime de arco magmdtico continental Brasiliano. Essas
condicoes teriam perdurado até 500 Ma tanto na nappe quanto na Faixa Alto Rio Grande.
Esse valor, juntamente com os dados isocrdnicos Rb/Sr entre 560-500 Ma poderia refletir a
tectdnica de instalacd@o da Nappe de Empurrdo Socorro-Guaxupé sobre a Faixa Alto Rio
Grande (Campos Neto et al., 1990).

Dentre os trabalhos mais recentes sdo citados aqui os de Ebert et al. (1996),
Tassinari & Nutman (2001), Fetter et al. (2001), Oliveira et al. (2006).

Ebert et al. (1996), por meio de estudos estruturais € geocronoldgicos, verificaram
que a atividade ignea principal do Complexo Socorro durou pelo menos 55 Ma, desde o
empurdo ductil para noroeste (650 Ma) até a deformagdo lateral dextral (595 Ma). O
magmatismo durou até as fases findis do cisalhamento franscorrente a  baixas
temperaturas. Observaram, também, que as rochas mostram idades discordantes, o que
reflete em forte heranca do evento tectono-metamarfico fransamazdnico (1,9 a 2,0 Ga).
Propuseram modelo para a origem dos granitos calciodalcalinos do Cinturdo Ribeira por
fus@o parcial da crosta inferior com pequenas contribuicdes do manto litosférico durante o
espessamento transpressional das margens das placas, as quais foram delimitadas por
zonas de cisalhamento profundas. O regime transpressional também parece ter colocado
em evidéncia a migracdo do granito de niveis crustais mais profundos para os mais rasos
(Ebert et al, 1996)..

Tassinari & Nutman (2001), por meio dos métodos U/Pb em zircdo (SHRIMP), idades-
modelo Sm/Nd e **’Plb/**Pb, chegaram & conclusdo que a histdria geoldgica crustal do
embasamento da Faixa Alto Rio Grande iniciou-se hd, pelo menos, 3,0 Ga e foi afetada
por eventos tectono-termais ao redor de 2,0 Ga e 600 Ma.

Fetter et al. (2001) obtiveram, por meio dos metodos S/Nd, em rocha total, e U/Pb

em zircGo e monazita, a idade de 3,024 = 9 Ga para a fase mais antiga dos migmatitos
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do Complexo Amparo e TDM de 3,28 Ga, 0 gue sugere que a génese desta unidade
crustal envolveu o consumo da crosta antiga. Ao sul de Amparo, gnaisses tonaliticos
indicaram crescimento crustal ao redor de ndcleo mais antigo por volta de 2,77 Ga e em
duos fases durante o Paleoproterozdico, em 2,23 e 2,14 Ga. Dados Nd nessas rochas
produziram, respectivamente, as idades TDM 3,28 Ga, 3,02 Ga, 2,25 a 3,28 Ga, indicando
que esses eventos de crescimento (acrescdo ?) envolveram contribuicoes significativas de
fontes arqueanas. A idade do pico da orogénese brasiliana nessa regido, segundo esses
autores, foi determinada em 609 = 2 Ma, por meio de andlises em monazita
metamorfica.

Oliveira et al. (2006), ao estudarem biotita-hormblenda gnaisses e anfibolitos do
Complexo Amparo na regido de Serra Negra, concluiram, com o auxilio de dados U/Pb,
Sm/Nd e padréo ETR, que essas rochas tém uma origem magmdtica comum e que
representam um evento magmdtico ocorido hd cerca de 2,0 Ga, com significativa
contribuicdo de fontes arqueanas e tfambém acrescdo juvenil, semelhante ao evento
representado pela Unidade Quirino, entfre os Estados do Rio de Janeiro e Minas Gerais. Os
autores obtiveram para os biotita-homblenda gnaisses idade U/Pb de 2,12 Ga = 19 Ma e
idade modelo TDM entre 2,23 e 2,72 Ga e, para o anfibolito, idade U/Pb de 2,02 Ga + 60
Ma.

Os dados acima indicam, conforme j& colocado pelos diversos autores, que a
histdria geoldgica da regido € bastante complexa. O registro mais anfigo estd no
Paleoarqueano (3,4 Ga). Os eventos posteriores estariom relacionados ao Ciclo Jequié
(Neoargueano, 2,8-2,7 Ga), ao Ciclo Transamazbnico, (2,5 - 2,0 Ga) a 1,8 Ga
(Paleoproterozdico), com a colagem final no Brasiliano (Neoproterozdico — 1,0 Ga a 550
Ma), cujas Ultimas manifestacdes, de cardter rdptil, devem ter se estendido até o limite

Cambriano-Ordoviciano (490 Ma).

Os resultados obtidos no desenvolvimento deste projeto serdo discutidos abaixo.
A relacdo das amostras analisadas bem como 0s resulfados estdo relacionados

nas tabelas que seguem nos subitens abaixo e Nno Anexo 7.
9.1 METODO Sm/Nd

A geoquimica de rochas mdficas e ulframdficas intensamente transformadas por
processos tectono-metamadrficos € complexa.

O método Re/Os foi inicialmente descartado devido &s dificuldades analiticas que
apresentq, inclusive as baixas concentracdes de dsmio em minerais silicéticos (Dickins,
1997; Faure, 1986).
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O fato de os ETR, como Sm e Nd, terem preferéncia pelos reticulos cristalinos de
minerais como os anfibdlios, piroxénios e granadas, dentre outros, e por ndo se difundirem
facilmente no estado solido, isto €, o sistema Sm/Nd ser pouco afetado por processos
crustais, (Sato, 1998), portanto pouco suscetivel ao reequilibrio isotdpico, levou-nos a optar
por esse método.

Conforme citagcdes em Toledo (2002), varios autores tém utilizado o meétodo para
se obter informacdes geocronoldgicas, isotdpicas e petrogenéticas das rochas mdficas e
ultramdficas, como idade de cristalizacdo e metamorfismo, idade de extragcdo do manto
(ldade Modelo — TDM) e natureza da fonte do magma progenitor (manto empobrecido,
enriquecido ou crosta).

Todavia, como qualguer método, apresenta limitagcdes que podem levar a
interpretacdes endneas. Dentre os fatores que podem modificar a razdo Sm/Nd, podem
ser citados: variagcdes quimicas e isotdpicas do manto; enriquecimento em minerais que
concentram elementos terras-raras como dllanita e granada; mistura de fontes (manto +
crosta) e; rochas paraderivadas de sedimentos heterogéneos (Safo, 1998).

Além disso, a estimativa de idades com base em isdcronas sd se aplica se as
amostras analisadas forem cogenéticas, ou se 0s minerais analisados pertencerem &
mesma paragénese.

Diversos autores 1&ém demonstrado, também, gque processos metamorficos e de
alteracdo podem mobilizar esses elementos e abrir o sistema isotépico Sm/Nd (Tourpin et
al.,, 1991, Gruau et al., 1992, Lahaye & Amdt, 1996 in Toledo, 2002).

Os dados obtidos neste trabalho estdo na tabela abaixo e nas tabelas |, Il e VI do

Anexo 7.

Tabela 9.1.1.: Resultados Sm/Nd obtidos neste trabalho.

AMOSTRA FRAGAO ROCHA 147§m/"4ANd | 143Nd/"*Nd | fSm/Nd | E (0) TDM (Ma)
AAL-205 A | rocha tfotal anfibdlio xisto 0,1841 0,5611561 -006f -21.01f -
AAL-209 F rocha total Anfibolito 0.1711 0.512176 -0,13 9,01 3.204.00
AAL-302 B rocha total granada anfibolito 0,1609 0,512110 -0,18| -10,30| 2.730,20
AAL-302 B Granada granada anfibolito 0,2034 0,512298 0,03 -6,63| -
AAL-302 B Anfibdlio granada anfibolito 0,1667 0,512203 -0,15 -8,49 | 2.768,10
AAL-302 B Plagiocldasio granada anfibolito 0,1314 0,512072 -0,33| -11,04| 1.795,40
AAL-310 E rocha total Metaharzburgito 0,1688 0,512115 -0,14] -10,20| 3.254,50
AAL-321 C | rocha total granada anfibolito 0,1721 0,512172 -0,13 -9,09] 3.312,00
AAL-323 rocha total Metaperidotito 0,1607 0,5611996 -0,18] -12,62| 3.081,00
AAL-385 B rocha total Anfibolito 0,1210 0,511451 -0,38| -23,15| 2.637,80
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AAL-385 C [ rocha total Anfibolito 0,0189 0,513158 -0,90 10,14 -63,90
AAL-385 E rocha total anfiodlio xisto 0,1667 0,512290 -0,15 -6,79 | 2.460,70
granada anfibdlio
AAL-385 F rocha total xisto 0,1749 0,512392 -0,11 -4,80| 2.590,20
AAL-385 G | rocha total anfiodlio xisto 0,1945 0,512235 -0,01 -7.86|  ----eeeee
AAL-386 A | rocha total Hidrotermalito 0,1126 0,511637 -0,43] -19.53| 2.123,10
AAL-398 A1 | rocha total Metatonalito 0,1383 0,511677 -0,30| -18,75| 2.793.,40
AAL-401 B rocha total Metagabro 0,1168 0,511593 -0,41] -20,38| 2.288,10

Conforme pode ser observado na tabela acima, os resultados mais satisfatérios

obtidos pelo método Sm/Nd (#/Sm/'*Nd < 0,125) foram de um granulito bdsico da regido

de Ouro Fino-MG (Complexo Socoro — amostra AAL-43 Al), com TDM 1,84 Ga e €y -

13,28, e de rochas da reqgido de Arcadas, com TDM 2,64 Ga, 2,12 Ga e 2,29 Ga, com oS

respectivos €yq() -23.2, -19.53 e -20,4 (amostras AAL-385 B, AAL-386 A e AAL-401 B).

Calculou-se 0 €y © OSs resultados podem ser visualizados na tabela abaixo:

Tabela 9.1.2.: Cdiculo do gyympy)

No. Campo | ¥Sm/'Nd | **Nd/"**Nd €0 Tow (Ma) €mom)
AAL-205A 0,1841 0,511561 2101 | - | -
AAL-302B 0,1609 0,512110 -10,30 2.730,2 2,17
AAL-302B 0,2034 0,512298 -6,63 | - | -
AAL-302B 0,1667 0,512203 -8,49 2.768,1 2,11
AAL-302B 0,1314 0,512072 -11,04 1.795.4 3.91
AAL-310E 0,1688 0,512115 -10,20 3.254.,5 1,38
AAL-323 0,1607 0,511996 -12,52 3.081.0 1,62
AAL-209F 0,1711 0,5612176 -9.01 3.204,0 1,45
AAL-321 C 0,1721 0,512172 -9.09 3.312,0 1,30
AAL-385 B 0,1210 0,511451 -23,15 2.637.,8 2,32
AAL-385 C 0,0189 0,513158 10,14 -63.9 8.69
AAL-385 E 0,1667 0,512290 -6,79 2.460,7 2,63
AAL-385 F 0,1749 0,512392 -4,80 2.590,2 2,40
AAL-385 G 0,1945 0,512235 T e
AAL-386 A 0,1126 0,511637 -19,53 2.123,1 3.25

AAL-398 Al 0,1383 0,511677 -18,75 2.793.4 2,06
AAL-401 B 0,1168 0,511593 -20,38 2.288,1 2,94

Pode-se notar que os valores de €yy para as idades modelo calculadas sdo

positivos e indicam que a fonte do material apresenta razdo Sm/Nd mais elevada que o

CHUR (Chondritic Uniform Reservoir — manto primordial), ou seja, € oriunda do manto

superior empobrecido (DM: depleted mantle) (Sato, 1998).
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"Quando o parémetro gy € positivo a fonte €, em geral, mantélica, e quanto

maior for o seu valor mais empolbrecido geoquimicamente seria 0 manfo. Quando €yg

indicar valores negativos, a fonte dos magmas € crustal, e quanto maior for a contribuicdo
crustal no processo de formacdo das rochas, mais negativo serd o valor deste parédmetro.
Quando ocorre uma participagcdo de duas fontes (Manto e crosta), os valores de €y
flutuam, podendo ser negativos ou positivos, dependendo do grau de parficipagdo do
material de uma determinada fonte, e neste caso, a idade modelo representa uma
época intermedidria entre a derivacdo do material do manto e a idade da rocha
recristalizada na crosta.” (Sato, 1998).

Para €y, Os valores encontrados sdo muito negativos, possivelmente devido a
forfe contaminagdo crustal e/ou mistura das razdes isotdopicas da rocha com os fluidos

hidrotermais que atuaram nas fases finais de solidificacdo de granitos bem evoluidos e

produtos anatéticos tardios.

A principio pensou-se que as metaultramdficas/mdficas da regido de Arcadas
estivessem menos transformadas. Assim, houve uma tentativa, frustada, de se determinar
a idade de tais rochas por meio da construcdo de isdcrona com andlises de rocha total
(amostra AAL-385 B, C, E, F, G). Essas amostras ocorrem em um mesmo afloramento,
algumas s&o mais ricas em plagiocldsio que outras, com granada ou espinélio e piroxénio
(ver Anexo 4). NGo se conseguiu boa distribuicdo dos pontos, nem construir a isdcrona.

Uma isécrona rocha total com amostras da Serra das Aguos Claras (Aguos de
Linddia), de Arcadas (Amparo) e da regido entre essas duas ocorréncias foi construida e

indicou uma idade de 2,23 Ga (Figura 9.1.1.).
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As demais isécronas construidas com o Programa  Isoplot (Ludwig, 2001)
apresentaram MSWD (Mean Squares of Weighted Deviates) muito alto. Uma isdcrona ideal
deveria ter um MSWD menor ou igual a um (Rollinson, 1993). Se o MSWD for maior que 2,5
o erno ndo é andlitico e caracteriza uma errdcrona. Uma errdcrona indica que o
espalhamento dos pontos & devido a um “erro geoldgico” e que uma ou Mmais premissas
das isdécronas ndo foi cumprida.

Os problemas na construcéo das isécronas, associados aos resultados analiticos, a
exemplo das razdes '’Sm/"*“Nd, aos valores negativos do gyqp € a presenca de minerais
acessorios em muitas das rochas (granada, tfitanita, allanita), levaram-nos a calcular as
idades modelo em estdgio duplo (Tabela 9.1.3).

Para tanto, fez-se uma isécrona Sm/Nd x Nd/Nd (errdcrona) de referéncia, com as

amostras analisadas também pelo método Rbo/Sr (Figura 9.1.2).
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Os pontos alinharam-se perto do valor de 2,0 Ga. Os resultados obtidos pelo
método Rb/Sr também apontam para uma idade ao redor de 2,0 Ga (Figura 9.2.1.).
Para a segunda idade, utilizou-se a isdcrona interna da amostra AAL-302 B, cujas

fases analisadas foram, anfibdlio, plagiocldsio e granada e rocha total (Figura 9.1.3.) e da

isdbcrona Rbo/Sr x Sr/Sr da amostra AAL-386 A (Figura 9.2.2.).
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Figura 9.1.3.: Isdcrona infemna Sm-Nd. Evenfo de rehomogeneizacdo isotépica, em escala mineral, durante o Neoproterozdico.

Na figura acima observa-se que as fases minerais constituem uma erndcrona, o
gue sugere que as fases minerais ndo estédo em equilibrio isotépico, ou por ndo

pertencerem a mesma paragénese, ou porgue a rehomogeneizacdo isotépica ndo fora

8o eficiente.
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Quando apenas dois pontos (granada e rocha total) foram colocados na
consfrucdo da isécrona desse granada anfibolito (AAL-302 B), obteve-se uma idade
metamaorfica em tormo de 675 Ma.

As idades modelo calculadas em estdgio duplo foram:

Tabela 9.1.3: Idades modelo calculadas em estdgio duplo

Tc(GA) [TDM (GA) | (Tc) Tc(GA) [TDM (GA) | (Tc) AMOSTRA
0.5 2.58] 2021 2 3.49]  -17.79|pAL205 A
0.5 1.82 -8.02 2 2.45 -1.17||pAL-302 B
0.5 1.76 -7.06 2 2.93 -8.34|AAL-302 B
05 1.72 -6.57 2 2.43 -0.83|AAL-302 B
0.5 1.74 -6.88 2 1.93 5.62[AAL-302 B
0.5 1.85 -8.42 2 2.59 -3.08[AAL-310 E
05 197 -10.23 2 2.61 -3.34|AAL-323
0.65 1.85 -6.89 2 2.55 -2.48|AAL-209 F
0.65 1.86 -7.05 2 2.57 -2.81[AAL-321 C
0.65 2.9 -16.88 2 2.64 -3.84||AAL-385 B
2 1.93 5.63|AAL-385 C ***
0.65 1.66 -4.30 2 2.31 0.86|AAL-385 E
0.65 1.56 -2.99 2 2.31 0.76|AAL-385 F
0.65 1.91 -7.80 2 2.90 -7.87|AAL-385 G ***
0.65 2.22] 1255 2 2.23 1.93[AAL-386 A
0.65 2.31 -13.90 2 2.64 -3.85[AAL-398 Al
0.65 230 1876 2 2.37 0.00[AAL-401 B

Nas trés primeiras colunas tém-se as idades TDM calculadas com segundo estdgio ocorrido durante
Neoproterozdico. Da quarta a sexta colunas estéo as TDMs calculadas com o segundo estdgio em 2,0 Ga, de
acordo com a tendéncia dos pontos observada anteriormente. A idade TDM foi baseada segundo DePaolo
et. al. 1991.

Segundo Arndt & Goldstein (1987), o sistema samdrio-neodimio pode ser utilizado
na histéria do crescimento crustal e, as vezes, para dar idades de formagdo da crosta,
que refletem a época de diferenciacdo da crosta a partir do manfo. Porém, se amostra
for resulfante da mistura de material oriundo do manto em épocas diferentes, a
sistemdtica Sm/Nd fornece apenas uma estimativa do tempo médio de residéncia do
material na crosta continental. Para a idade modelo de Nd fomecer a época da
formacdo da crosta, todo o material representado pela amostra deve ter vindo do manto
durante um uUnico evento.

Além disso, de acordo com Fitton et al. (1998), concentracdes muito baixas de
elementos incompativeis e magmas primitivos ndo contaminados fazem estes serem
extremamente sensiveis aos efeitos isotdpicos da contaminacdo crustal. Esses autores
reconheceram dois contaminantes crustais: granulitos bdsicos da crosta inferior com Nd, Sr

e Pb ndo-radiogénico e gnaisses, facies anfibolito, da crosta superior com Nd ndo-
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radiogénico, mas com Sr altamente radiogénico e razdo alta de 2°®Plo/**Pb. As rochas da
Groenlandia, por eles estudadas, mostraram que o primeiro contaminante afetou apenas
0s magmas mais antigos, j@ magmas continentais postetiores foram afetados pelo
segundo contaminante, sugerindo armazenagem de magmas  em  niveis
progressivamente mais rasos na crosta com o desenvolvimento da extensdo litosférica.

A histdria geoldgica antiga, complexa e policiclica do nordeste do Estado de Sdo
Paulo pode tfer provocado mistura de matericis, contaminando materiais com baixas

concentragdes de terras-raras, mascarando e desequilibrando os sistemas isotopicos.

9.2 METODO Rb/Sr

O sistema rocha total para Rb/Sr pode permanecer fechado durante evento termal
e, portanto, ser usado para se datar a idade de cristalizagdo inicial da rocha. Durante o
metamorfismo esse sistema pode ser aberto. Nessas dreas, onde o sistema Rb/Sr foi
perturbado, é necessdria uma amostragem detalhada para se medir a mobilidade das
espécies antes de se fazer interpretacdes geocronoldgicas regionais. (Dickins, 1997).

Os resultados obtidos por esse método nesta pesquisa podem ser visualizados na

Tabela 9.2.1., nas figuras 9.2.1. € 9.2.2. e na Tabela V do Anexo 7.

Tabela 9.2.1.: Resultados Rb/Sr e razdes 7Sr/84Sr obtidas no CPGeo-USP.

ident Rocha 87Rb/®¢Sr 875r/86gr

AAL 209 Anfibolito 0.192] 0.749118

AAL302B  |Granada 0.158] 0.709578
anfibolito

AAL321C  |Granada 0.069 0.70361
anfibolito

AAL323 Metaperidofito 0.013] 0.709257

AAL385B Anfibolito 0.245| 0.709827

AAL 385C |Anfibolito 0.674] 0.710686

AAL 385G  |Anfibdlio xisto 0.072] 0.710715

AAL386A Hidrotermallito 4,284 0.745969

AAL401B  |metagabro 0.331] 0.713228

O método Rb/Sr demonstrou que a regido foi intensamente afetada por evento
geoldgico de idade neoproterozdica, responsdvel por modificacdes isotépicas de rochas

paleoproterozdicas e argueanas e metamorfismo de facies anfibolito (Figura 9.2.1., 9.2.2.).
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Pela andlise das figuras e dos resultados, observa-se que 0s processos tectono-
metamadrficos perturbaram os sistemas isotdpicos ao longo da histéria geolégica da
regido. Os pontos ndo estdo alinhados, nota-se apenas a tendéncia dos pontos e grande
ero.

A amostra AAL-386 A representa uma banda silicosa inserida em rochas
ultramdficas na regido de Arcadas. Tem TDM de 2,12 Ga, possivelmente herdada das
ultramdficas encaixantes, e razdo inicial ¥Si/%Sr que evidencia envolvimento crustal

((®7Sr/%°sr), = 0,705-0,735), no caso neoproterozdico.

9.3. METODO U/Pb

Para método U/Pb, separou-se zircdo em seis amostras (AAL-213 A, AAL-302, AAL-
296, AAL-401, AAL-411A, AAL-470), porem s6é duas foram andlisadas (AAL-213 A e AAL-411
A), pois a morfologia dos cristais de zircdo das demais indica que estes foram herdados do

embasamento. Na amostra AAL-213 A, separou-se trés fracdes de zircdo e na AAL-411 A,
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quatro fracdes, que apontaram, respectivamente, para as idades de 2.019 £ 60 Ma e
1.791 £ 22 Ma (Figuras 9.3.1. € 9.3.2, Tabela lll-Anexo 7).

Figura 9.3.1.: Resultados U/Pb para os zircdes da amostra de anfibolito AAL-213 A.

Figura 9.3.2.: Resultados U/Pb para o granitdide representado pela amostra AAL-411 A

Os zircbes de ambas as rochas resultaram em discérdias, o que pode significar
perda de chumbo radiogénico. O intercepto superior aponta para a idade de
cristalizagcdo do mineral. J& o intercepto inferior pode indicar o evento de perda de

chumbo, se essa ndo for continua na histdria geoldgica da rocha.
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No caso da rocha representada pela amostra AAL-213A, o intercepto inferior ndo
parece fer significado geoldgico. No caso da AAL-411A, o infercepto inferior pode bem
representar perda de chumbo durante o evento neoproterozdico.

Oliveira et al. (2006), conforme j& colocado, concluiram gque os biotita-hornblenda
gnaisses e anfibolitos, estes representados pela amostra AAL-213A, da regido de Serra
Negra, podem ter uma origemn magmdtica comum e gue representam um evento
magmadtico ocorrido hd cerca de 2,0 Ga (intercepto superior).

A rocha representada pela amostra AAL-411A assemelha-se, petrograficamente,
com a cristalizacdo de residuos de fusdo. A idade de cristalizacdo do zircdo da amostra
AAL-411A, 1,79 Ga, pode representar, portanto, o periodo de migmatizacdo citado entre
outros por Artur (1988).

Os dados U/Pb aqui apresentados estdo coerentes com os citados acima, a
exemplo de Artur (1988), Fetter et al. (2001) e Tassinari & Nutman (2001), que descreveram
periodos de migmatizacdo e infrusdes magmaticas no Proterozdico Inferior (2,2-2,1; 1,9-
1,8 Ga) e eventos tectono-termais ao redor de 2,0 Ga e 600 Ma.

Fetter et al. (2001) cita ainda a contribuicdo de fontes arqueanas nesses eventos de

crescimento crustal.

9.4. METODO Ar/Ar

O método de datacdo “CAr/*Ar é baseado na producdo de *Ar a partir de *K, por
bombardeamento de néutrons em um reator nuclear. A principal vantagem desse
método é que o argdnio pode ser liberado parcialmente por etapas de aguecimento das
amostras irradiados. Um espectro de dados pode ser calculado a partir da razdo Ars/*Ar
de cada fragdo. Rochas e minerais, que perderam parcialmente argdnio depois de sua
cristalizacdo, podem registrar espectros de idades tendo um platé formado por argdnio
liberado de sitios de retencdo em temperaturas elevadas. Os dados do platdé podem ser
iguais ou ligeiramente mais baixos que a época de cristalizacdo (Faure, 1986).

A homblenda tem uma temperatura de fechamento para argbnio de 530 + 30 °C,
porém valores de 650 °C j& foram registrados (Rollinson, 1993).

Neste trabalho, separou-se anfibdlio das amostras AAL-354 A, AAL-345 B, AAL-386 G.
Os resultados estdo nas Tabelas VI, VIl e IX do Anexo 7.

Conforme mostra a Figura 9.8., os anfibdlios da amostra AAL-354 A (Serra das Aguas
Claras) apresentam excesso de argdnio e mostram té-lo herdado de rocha mais antiga.
Os resultados apontam para a idade aproximada de 800 Ma para o resfriamento

metamorfico.
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ldades entre 880 e 500 Ma foram obtidas por Artur (1988) em migmatitos, gnaisses
blastomiloniticos e granitdides. Brito Neves et al. (1999) definem a colagem brasiliana
como os eventos acresciondrios e orogénicos colisionais (de cerca de 850 Ma a 490 Ma)
e a formagdo final de uma massa supercontinental (Gondwana Ocidental).

As idades neoproterozéicas criogenianas aqui obfidas (830 + 7 Ma, 813+ 12 Ma e
756 £ 9 Ma) pode estarem superestimadas, em funcdo do excesso de argbnio detectado.
Todavia, sGo coerentes com estagios iniciais da orogenia neoproterozdica (Arfur, 1988;
Brito Neves et al., 1999).
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Figura 9.4.1.: Resultados obtidos pelo método Ar/Ar, onde se verifica o excesso de Ar. (amostra AAL-354 A).

Os anfibdlios da amostra AAL-345 B (SOR-13 B), mostram resfriamento ao redor de
606 £ 12 Ma (Figura 9.4.2.) e da amostra AAL-386 G (Arcadaos), idade de 569 + 8 Ma
(Figura 9.4.3.).

Nota-se, portanto, que o evento neoproterozdico foi bastante significativo, porém

afetou as rochas de maneira ndo-uniforme, conforme j& colocado por Hasui (1982).



Figura 9.4.2.: Resultados Ar/Ar para a amostra AAL-345 B.

Figura 9.4.3.: Resultados Ar/Ar para a amostra AAL-386 G (Arcadas).
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9.5. METODO K/Ar

O objetivo da utilizacdo deste método foi o de verificar se o corpo metabdsico
encontrado no Cérrego Cristdlia, Municipio de ltapira-SP (amostra AAL-353 A), pertence ao
conjunto de rochas da Formagdo Serra Geral, visto que a drea estd proxima ao contato
com a Bacia do Parand, ou se € mais antigo e a que fase estd relacionado.

O resultado indicou, para a amostra de rocha em questdo, que o sistema foi
fechado em 482,2 + 9,7 Ma (Cambro-Ordoviciano). A colocagdo do corpo, portanto,
deve ter acontecido um pouco antes (Tabela IV — Anexo 7.

Datacdo em um seixo de ridlito presente em metaconglomerado polimitico, clasto
a areia suportado, com raras intercalacdes arenosas, de uma ocorréncia isolada, situada
na margem direifa do Rio Moji-Guagu (nordeste da cidade de Itapira-SP), pertencentes a
Formacdo Eleutério, foi datado, por Teixeira (1995), também pelo método K-Ar em rocha
total, em 530,56 + 14,5 Ma.

O contexto geoldgico, geocronologia, aspectos de colocacdo e transformagoes
metamadrficas  apresentadas  pelos corpos, sugerem que sua  colocacdo esteja
relacionada com os estdgios finais da evolugdo do Cinfurdo de Cisalhamento Ouro Fino,
na fransicdo Pré-Cambriano-Fanerozdico, periodo em que ocorreu a geracdo e inversdo
da Bacia. Nesse periodo, deveriam existir vulcoes ativos de natureza dcida na regido.

Com o relaxamento das tensdes e conseqlente colapso do orégeno

neoproterozéico deve ter ocorido vulcanismo bimodal na regido.

9.6. DISCUSSAO DOS DADOS ISOTOPICOS

Pelo exposto acima, fica claro que a drea foi palco de intensa atividade tectono-
metamadrfica e magmdtica durante o Neoproterozdico, evento que atingiu o
Eopaleozdico (800 e 490 Ma.). Os dados mostram que o auge do metamorfismo no
Neoproterozéico, facies anfibolito alto acompanhado de migmatizagdo em rochas da
Faixa ltapira-Amparo e granulito a anfibolito na Nappe Socorro Guaxupé, ocorreu antes de
600 Ma. e apds 700 Ma. Os re-equilibrios mineraldgicos e quimicos, catalisados pela
passagem de fluidos e a atuacdo das zonas de cisalhamento direcionais dextrais, que
constituem o Cinturdo de Cisalhamento Ouro Fino, continuaram em condicdes de
diminuicdo de temperatura e pressdo até por volta de 490 Ma. A atuacdo das zonas de
cisalhamento também possibilitou a colocacdo de magmas dacidos  (granitos,
microgranitos e rdlitos) e bdsicos (meta diabdsio), bem como a geracdo das bacias
moldssicas Eleutério e Pouso Alegre e o encaixe tectdnico das mesmas, entre 600 e 490
Ma.
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Os dados geocronolégicos ndo evidenciam a geracdo de magma primdrio no
Neoproterozoico, apenas retrabalhamento de material que j& fazia parte da crosta.
Mesmo o retroeclogito e granada anfibolitos, cujas evidéncias geoldgicas atestam
associacdo com sequéncia metassedimentar atribuida ao Grupo Itapira, ndo apresentam
evidéncias isotdpicas de terem sido acrescidos & crosta no Neoproterozdico ou
Mesoproterozdico. Os dados isotdpicos sugerem que o retroeclogito da regido de
Silviandpolis foi adicionado & crosta no Paleoproterozdico, em associacdo com sequéncia
metavulcanossedimentar, até o presente atribuida ao Grupo ltapira.

Os dados isotopicos das rochas metaultramdficas sugerem origem argueana ou
paleoproterozdica, com retrabalhamento no Paleoproterozdico e Neoproterozdico, em
condicées de fdacies anfibolito, sendo que as condicbes retrometamorficas
neoproterozéicas, apenas atingiram temperaturas inferiores a 530°C, por volta de 600
Ma., fato demonstrado pela datacdo “Ar/*?Ar em anfibdlios presentes nestas rochas. Estas
rochas aparecem engolfadas em granitdides, cujas evidéncias isotépicas indicam origem
juvenil no Paleoproterozdico, bem como retrabalhamento de crosta gerada no
Paleocarqueano (3,4 Ga.) ou em épocas mais recentes, como colocado acima. Mesmo
com a contaminacdo detectada na andlise petrogrdfica e no fratamento e interpretacdo
dos dados isotdpicos, € possivel descartar a hipdtese levantada inicialmente: de que estas
rochas corresponderiom a ofidlitos neoproterozdicos. A origem mais provavel para estas
rochas € de que se frata de greensfones ou fragmentos de crostas ocednicas (ofidlitos)
embutidas na crosta continental durante o paleoproterozdico, conforme sugere o cdiculo
com duplo estagio, ou durante o Argueano. A granulagcdo pegmatdide, observada na
regido de Arcadas € em outfros locais, resultaria de metamorfismo de facies anfibolito,
compativel com anatexia avancada de idade paleoproterozéica ou  mMmesmo
neoproterozoéica, esta Ultima pouco provavel, diante da facilidade de se aceitar que tal
textura seja pretérita, resulfante de cristalizacdo lenta em ambiente profundo, com
modificacdes metamorficas posteriores alterando o equilibrio quimico.

Os aspectos tectbnicos e a presenca de refroeclogito em metassedimentos
idénticos aqueles onde estdo encaixadas as ultramdficas sugerem que estas sejam
ofidlitos, que os dados isotépicos remetem para o Paleoproterozdico (Ciclo Minas ?).

Os metassedimentos ndo foram objeto de investigacdo isotdpica, porém os
granitfdides com evidéncia de confribuicdo metassedimentar (Artur, 1980 e 1988)
apontam para protélitos e/ou fracionamento mantélico com idade da ordem de 2 Ga ou
mais antigos. Este aspecto, em associagcdo com os dados isotdpicos obtidos em rochas
bdsicas, intimamente associadas aos metassedimentos, leva a aventar que, parte dos
metassedimentos, se ndo a ftotalidade, ndo fora depositada entre o Meso e

Neoproterozdico e sim, antes do Paleoproterozdico, entre 2,5 e 2,0 Ga.
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Os estudos microscépicos em congruéncia com dados da literatura (Artur, 1980;
Zanardo, 1987, Zanardo et al., 1990; Peloggia, 1990, entre outfros) mostram que a regido
foi submetida a metamorfismo de fdcies anfibolito de intensidade média a alta. Também
permite visualizar que as rochas atribuidas ao Complexo Amparo foram submetidas a um
evento metamarfico anterior, de infensidade equivalente ou pouco superior, durante o
evento colisional fransamazonico, sendo que vdrios litotipos dessa unidade podem ter sido
afetados anteriormente por um ou mais eventos de metamorfismo.

As paragéneses mais antigas, nas rochas supracrustais, precedem evento
anatético, que chega a gerar mobilizado quartzo-plagioclasitico, e nas rochas aluminosas
possui cianita como fase estavel. No dpice termal, responsdvel por infensa anatexia nos
litotipos menos refratdrios e leve ou incipiente nos mais refratdrios (anfibolitos), ocorre a
substituicdo da cianita por sillimanita, fase mineral que é estdvel no retrometamorfismo,
projetando caminhamento metamadrfico do tipo hordrio. Tais fatos indicom que a
temperatura  afingiu, de maneira generalizada, patamares superiores a  700°C,
possivelmente ao redor de 750°C, e que a condicdo de pressdo, pouco antes do dpice
termal, era da ordem de 9 a 10 Kbars.

Reacdes que envolveram o consumo de granada evidenciom que o regime
bdrico dminuiu, enquanto a temperatura se mantinha ou mesmo aumentava pouco,
evidenciando que o refrometamorfismo, associado a fase final da tecténica tangencial e
inicial da direcional, iniciou-se em condicoes isotérmicas. Por outro lado, os estudos
petroldgicos, que abrangeram microscopia, litoquimica e quimica mineral, sugerem que
a evolucdo metamarfica ocorreu em condicdes anisoguimicas na maioria dos litotipos
estudados.

As dificuldades encontradas para os cdlculos termolbarométricos residiram no fato
de as rochas analisadas neste projeto serem constituidas quase que exclusivamente por
anfibdlios, o que j& restinge o nimero de termbmetros e bardmetros que podem ser
utilizados e por ndo estarem em equilibrio. Além disso, grande parte dos resultados teve
fechamento baixo (96-97 %), © que poderia ser explicado, em parte, por mau polimento
das secdes, mas tambem por inclusdes, menores que o feixe de elétrons da microssonda,
nos anfibdlios.

Para os cdiculos termolbarométricos, apds reavaliagcdo petrogrdfica das secdes
delgadas analisadas por microssonda, utilizou-se, de forma separada, o cdiculo com

composicdes das bordas e dos nucleos dos minerais, bem como das composicdes
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médias. Nas tabelas 10.1, 10.2 e 10.3 séo apresentados os resultados parciais obtidos a
partir das composicoées médias, que tém fornecido resultados com menores variacoes,
porem estdo longe de demonstrar a realidade da evolugdo tectono-metamarfica.

Para as rochas metamdficas/metauliramdficas foram utilizados os geobarémetros
com base no teor de aluminio do anfibdlio de Hammarstrom & Zen (1986); Hollister et al.
(1987) e Johnson & Rutherford (1989). Todos eles forneceram resultados proximos, com
pressdo maxima de 5,91 Koar acusada pelo geobardmetro de Hollister ef al. (1987), que
sistematicamente resulta valores pouco superiores cos dos outros geobardmetros
utilizados, para uma amostra da regido de Arcadas (AAL-385F) - (Tabela 10.1).

Como j& eram esperados, com base na petrografia, os valores de pressdo em
média, sdo maiores para a regido de Arcadas, onde os minerais gerados no auge do
metamorfismo estdo mais preservados. Esses valores estdo bem abaixo do estimado para
o0 metamorfismo progressivo com base em reacdes minerais, aspecto que pode ser
explicado pela descompressdo isotérmica, compativel com o caminhamento
metamaorfico hordrio.

Os geotermbmetros utilizados anfibdlio-plagiocidsio (Spear, 1980; Plyusnina, 1982;
Blundy & Holland, 1990; Fershater, 1991) e com base em ortopiroxénio (Brey & Kohler, 1990
e Witt-Eickschen, 1991) - (Tabelas 10.2 e 10.3) forneceram temperaturas compatives com
as estimadas através do estudo petrografico. Também para temperatura os valores
obtidos para as amostras da regido de Arcadas tendem a serem superiores.

O par anfibdlio-plagiocldsio fornece temperaturas entre 700°C e 800°C. A amostra
AAL-385F, obtida na regi@o de Arcadas, forneceu a temperatura de 807,64°C, para
pressdo de 4,54 Koar, calculada para a regido com base no geobardbmetro de Johnson &
Rutherford (1989). Este valor de temperatura estd acima do estimado com base na

associacdo mineraldgica presente na regido.

Tabela 10.1 - Geobardmetros com base no teor de Al no anfibdlio.

AMOSTRA HAMMARSTROM & ZEN | HOLLISTER ef al. JOHNSON & RUTHERFORD (1989)
(1986) (1987)
P + 3 Kbar P+ 1 Kbar P média P maxima P minima

Kbar Kbar Kbar

AAL205A1 2.63 2.58 2.05 2.46 1.64
AAL-385 F 5.60 5.91 4.54 5.03 4.06
AAL-385E 3.06 3.06 2.41 2.83 1.99
AAL-208° 4.03 4.16 3.23 3.67 2.78
AAL-386G 3.91 4.02 3.13 3.57 2.68
AAL-386G 4.27 4.43 3.43 3.88 2.98
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AAL-386G 3.98 4.10 3.19 3.63 2.74
AAL-354B 2.90 2.89 2.28 2.69 1.86
AAL-354B 2.40 2.33 1.86 2,26 1.45
AAL-354B 3.39 3.43 2.68 3.11 226
AAL-354B 3.36 3.41 2.67 3.09 2.24

Tabela 10.2; Geotermbmetro Anfibdlio-Plagiocldsio

AMOSTRA SPEAR (1980) PLYUSNINA (1982) BLUNDY & FERSHATER (1991)
HOLLAND (1990)
Ln(XAn/XAb) Ln(CaM4/NaM4) Ca Pl OAIAMp LnKd T°C [Al/Si]PI [Al/Si]Amp

AAL-385 F -0.208 -3.861 1.758 1.892 -0.051 807 0.526 0.289
(P=4.54)
AAL-208 A -0.972 3.728 1.097 1.581 0.505 766 0.463 0.233
(P=0)
AAL-208 A -0.972 3.728 1.097 1.581 0.505 707 0.463 0.233
(P=4.16)
AAL-208 A -0.972 3.728 1.097 1.581 0.505 720 0.463 0.233
(P=3.23)

Tabela 10.3: Geotermdmetro Ortopiroxénio

AMOSTRA BREY & KOHLER (1990) WITT-EICKSCHEN(1991)
AAL-310E 769 + 26 °C para P=4Kbars 655 °C
AAL-323 650 °C + 26 °C para P=0kbar 651 °C
AAL-323 665 + 26 °C para P=4 kbar 651 °C

Com relacdo ao metassomatismo que ocorreu na dreq, os aspectos observados
sugerem gue a entrada de potdssio, dgua, silica, aluminio, além de outros elementos, Nos
sistemas mdficos/ultramdficos ocorreu em temperaturas altas, acima de 600 °C, com a
formacdo da biotita/flogopita e, mais raramente, orfoclasio/microclinio, silimanita e
gedrita. A deformacdo contfinuaria, mas em temperatura mais baixa e a quantidade de
potdssio disponivel no fluido deve ter sido bem menor, pelo menos em vdrios locais, o que
provocaria a formacdo do falco mais grosso, hipdtese que pode ser baseada nos
aspectos de corosdo da flogopita pelo talco, na temperatura necessdria para a
formacdo do ultimo (temperaturas superiores a 400 °C) e no fato de as rochas encaixantes
ndo mostrarem evidéncias de saida significativa de potdssio pds-cristalizacdo. A reacdo
de ftalcificagcdo das rochas provocou a formagdo de cromitas e outros minerais opacos
em varias amostras. Posteriormente, condicdes de temperaturas mais baixas, relacionadas

as Ultimas reativagcdes das zonas de falhas da regido provocariam a formacdo do talco
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fino, o desenvolvimento de kink bands e de crenulagdes no talco mais antigo, de epidoto
e de fraturas perpendiculares a orientacdo das rochas e no fraturamento de outras rochas.

Condicdes mais brandas de hidrotermalismo também foram observadas em
alguns locais, conforme j& abordado no capitulo “Petrografia”. A formacdo desses veios
hidrotermais teve inicio em temperaturas da ordem de 500 °C, ou pouco menores
formando epidoto bem desenvolvido, titanita, zircdo junto com quartzo. Na progressdo
desse processo aparece epidoto fino, clorita, fitanita fina, titanita leucoxenizada e
leucoxénio. Esta fase hidrotermal de mais baixa temperatura (250 °C a 300 °C) pode ser
correlacionada co evento metamarfico do Eleutério (Zanardo & Oliveira, 1990), bem
como ao metamorfismo da metabdsica do ponto AAL - 353 e a reacgdes
retrometamarficas catalisadas pelas reativagdes finais das zonas de cisalhamento, no
Neoproterozéico/Camlboriano.

Cabe ressaltar que existe registro, na Serra das Aguos Claras, de hidrotermalismo

bem mais recente, gerando argilizagcdo nos granitéides (halloysita macica e compacta).
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A quantidade de dados obtidos, frente & complexidade dos problemas enfocados,
em razdo das evidéncias de aberturas dos sistemas em épocas distintas, durante a
evolugdo fectono-metamdrfica e da dimensdo da drea em foco, demonstram que os
estudos necessitam ser mais aprofundados, especialmente, envolvendo as rochas
encaixantes e os produtos gerados no contato. Desta forma, ainda séo necessdrios, para
o entendimento do significado dos dados obtidos (isotdpicos, de quimica mineral e
litoquimicos) e, consequentemente, da evolucdo geoldgica da drea e da regido, de
refinamento dos dados obtidos, além da obtencédo de um nldmero bem maior de
informacodes direcionadas pelos dados j& obtidos.

As dificuldades maiores resultam do grau de contaminacdo relativamente alto,
e/ou modificagdes hidrotermais e metassomdticas ocorridas, durante a evolugdo fectono-
metamarfica das rochas estudadas. Na Faixa ltapira/Amparo, em anfibolio xistos, foram
observadas venulagdes de quartzo contendo minusculos cristais de zircdo, com formas
arredondadas sugerindo “colocacdo mecdnica” e formas euédricas, que sugerem
cristalizacdo in sifu e, consequentemente, a entrada afravés de solucdes fluidas ricas em
zircbnio e de outros elementos menores, com provavel participacdo de elementos ferras-
raras. A entrada e saida dos constituintes maiores (Si, Al, Mg, Fe, Ca, K, Na), podem ser
constatadas em campo e laboratdrio, através dos processos de  biotitizacdo efou
flogopitizacdo, talcificacdo, cloritizacdo, urdlitizacdo e saussuritizacdo. Contudo a sua
quantificacdo é muito dificil de ser efetuada devido & falta de rocha com a composicdo
pretérita preservada nesta faixa.

Os dados isotdpicos obtidos nas rochas metamdficas/metauliramdficas da Faixa
ltapira/Amparo aventam que foram geradas no Paleoproterozdico, complicando ainda
mais as interpretacdes, pois estdo embutidas em um conjunto litolégico dominado por
rochas ortoderivadas de diferentes idades e origens, representadas por ortognaisses,
migmatitos e granitdides associados ao evento ltapira, que se intercalam ou envolvem
metassedimentos peliticos, grauvagqueanos, psamiticos e calciossilicdticos, bem como,
migmatitos, ortognaisses e granitdides associados ao evento Amparo (Argueano com
refrabalhamento em grau variado no Paleoproterozdico e Neoproterozdico, sendo raros 0s

restos de terrenos tipicamente arqueanos, devido aos retfrabalhamentos mencionados).
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Na regido de Arcadas-Linddia séo reconhecidas rochas infracrustais de natureza
tonalitica/trondhjemitica, com complexas estruturas migmatiticas relacionéveis a crosta
primitiva (Arqueano) e evidéncias de retrabalhamento em ciclos geotectdnicos posteriores
(Jequié ?, Transamazdnico, e Brasiliano) e uma ou mais sequéncia(s) supracrustal (is),
paleoproterozdica (s) e/ou neoproterozdica (s), intercalada tectonicamente por evento
tangencial superposto por direcional, que ocorreu no Neoproterozéico/Cambriano.
Intercalados com estas rochas ocorrem corpos mdficos/ultramdficos  infimamente
associados a granitéides do Ciclo ltapira (Paleoproterozdico ? ou Neoproterozdico ?),
metassedimentos que carecem de melhor investigacdo geocronoldgica.

Nas porcdes menos afetadas pela tecténica direcional de cardter dextral, s vezes,
pode ser reconhecida uma foliacdo de baixo dngulo com lineagdo de estiramento e
indicadores cinemdticos mostrando movimento de massa de ESE a SE para WNW a NW,
relaciondvel a colisGo continente-continente. Essa estrutura foi quase que totalmente
rotacionada ef/ou cortada por cisalhamento ductil a ductil-riptil, dextral de direcdo NNE a
NE, e cardter transpressivo, gerando intercalagdes verticalizadas da infra e supra-estrutura,
ou seja, Amparo e ltapira.

Nesse contexto, as rochas metamdficas e metaultramdficas ocorrem como
peguenos corpos, locamente, formando trilhas, com ou sem evidéncias claras de
assimilacdo e ou contaminacdo por material granitico, sendo observados: flogopitizacdo,
infiltracdo quartzo-feldspdtica originando anfibolito, falcificacdo e geracdo de amianto.
Estas transformacdes, pelo menos localmente, modificaram a composicdo quimica
relativa aos elementos maiores, € mesmo dos elementos terras-raras.

A litoquimica e a geocronologia indicam que a origem mais provavel para as
rochas em questdo seja a partir de greenstones arqueanos ou de fragmentos de crostas
ocednicas embutidas na crosta confinental durante © Paleoproterozéico  (ofidlitos
transamazénicos).

As andlises isotdpicas permitem dizer, também, que as rochas metamdficas e
metaultframdficas das duas regides estudadas (Serra das Aguos Claras e Arcadas) sejam
mais antigas do que se imaginava, com refrabalhamentos paleo e neoproterozdicos,
que as aberturas de sistemas afetaram, também, o sistema isotépico e que a regido foi
palco de intensa afividade fectono-metamodrfica e magmdtica neoproterozdica. No
Neoproterozéico, porém, ndo houve a geracdo de magma juvenil, apenas
refrabalhamento de material j& presente na crosta & época. E possivel, também, aventar
que, pelo menos parte dos metassedimentos, foi depositada antes do Paleoproterozdico
e ndo entre o Meso e Neoproterozdico. E muito provdvel gue ndo hajom metassedimentos

gerados a partir de sedimentos depositados apds 2 Ga.
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A regido estudada estd situada na porgdo nordeste do Estado de SGo Paulo e
forma uma faixa de direcdo NNE/SSW entre os paralelos 22° 25° e 22° 45 de latitude sul e
pelos meridianos 46° 55 e 46° 35" de longitude oeste.

Nesta faixa ocorrem rochas atribuiveis ao Complexo Amparo (embasamento) e ao
Complexo Itapira (supracrustais).

A denominagcdo Faixa Htapira/Amparo, aqui utiizada, ndo tem conotacdo
genética, apenas litoldgica, pois predominam rochas dos complexos acima citados.

A denominacdo de Complexo Itapira, em detrimento da denominag¢do inicial de
Grupo, deve-se ao fato de que os litotipos atribuidos ao Grupo ltapira por Zanardo (1987) e
[tapira e Andrel@ndia por Campos Neto et al. (1990) possam ter sido gerados em mais de
um ciclo geotectdnico, anteriores ao Neoproterozéico.

As rochas metamdficas e metaultramdficas ocorem na forma de intercalagoes
tabulares a lenticulares, cenfimétricas a decamétiicas, dentro ou enfre rochas
metassedimentares do Complexo ltapira e orfognaisses ou granitéides neoproterozdicos e
entfre as rochas do Complexo Amparo e os metassedimentos ou granitdides
neoproterozdicos. Sdo concordantes com a estruturacdo geral. Aparecem dispersas por
toda a Faixa Itapira/Amparo, porém de distribuicdo nédo homogénea. As concentracdes
aqui estudados localizam-se no Distrito de Arcadas (Amparo-SP) e na Serra das Aguo
Claras (tapira-SP).

As rochas metaultramdficas sdo representadas por metaperidotitos, olivina
piroxenito, antofilita xistos/fels, tremolita/actinolita xistos/fels, clinopiroxénio-anfibdlio xisto
bandado, hormblenda xistos, cummingtonita/grunerita xistos, flogopita/biotita xistos/fels,
clorita xistos e talco xistos/fels.

As metamdficas estudadas correspondem a anfibolitos e diopsidio anfibolitos
bandados.

Além das rochas metaultramdficas/mdficas aparecem rochas pneumato-
hidrotermais ou metassomadticas, quartzo-anfibdlio-clinopiroxénio-granada  fels, que
representa um residuo de fusd@o, microgranito e metabasalto, além das rochas das
encaixantes.

O microgranito e o metabasalto podem ser produtos de vulcanismo bimodal nos
estagios finais da evolugdo do Cinturdo de Cisalhamento Ouro Fino, na transicdo Pré-

Cambriano-Fanerozdico, periodo em que ocorreu a geracdo da Bacia Eleutério.
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A litoquimica, juntamente com o contexto geoldgico e a petrografia permitem
dizer que os processos tectono-metamadrficos que atuaram na regi@o provocaram
mudancas quimicas e mobilidade de elementos maiores, menores, fracos e terras-raras.
Sugerem origem magmatica, de filiagcdo subalcalina para as rochas metauliramaficas e
metamdficas. Os resultados ddo apenas indicacdes de ambiente e apontam para uma
afinidade com basaltos de fundo ocednico.

Estudos de metamorfismo indicaram que os valores de pressdo e temperatura sdo,
em meédia, superiores para a regido de Arcadas, onde 0s minerais gerados no auge do
metamorfismo estdo mais preservados. Valores esses ainda abaixo do estimado para o
metamorfismo progressivo com base em reacdes minerdais.

A litoguimica e a geocronologia indicam gque as rochas ora estudadas sejam
derivadas de fragmentos de crostas ocednicas embutidas na crosta continental durante o
Paleoproterozdico e néo de ofidlitos brasilianos, como anteriormente aventado.

Dados isotdpicos indicam gue as rochas metamdficas e metaultramdficas da Serra
das Aguos Claras e de Arcadas foram gerados no Arqueano ou Paleoproterozdico e que
ndo houve geracdo de material juvenil no Neoproterozdico, apenas retrabalhamento de
rochas mais antigas.

Os resulfados permitem, também, aventar que, pelo menos parte dos
metassedimentos, foi depositada antes do Paleoproterozdico e ndo entre o Meso e
Neoproterozdico e seria comrespondente ao Grupo Minas ou Lafdiete e ndo ao Grupo

Andrelandia.
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TOCANDO EM FRENTE

Ando devagar
Porque ja tive pressa
Levo o meu sorriso
Porque ja chorei demais

Hoje me sinto mais forte
Mais feliz quem sabe
Sé levo a certeza
De que muito pouco eu sei
Eu nada sei

Conhecer as manhas e as manhis
O sabor das magas e das magas
E preciso amor pra poder pulsar

E preciso paz pra poder sotrir
E preciso a chuva para florir

Penso que cumprir a vida
Seja simplesmente
Compreender a marcha
Ir tocando em frente

Como um velho boiadeiro
Levando a boiada
Eu vou tocando os dias
Pela longa estrada
Eu vou
Estrada eu sou

Conhecer as manhas e as manhis
O sabor das magas e das magas
E preciso amor pra poder pulsar

E preciso paz pra poder sorrir
E preciso a chuva para florir

Todo mundo ama um dia
Todo mundo chora um dia
A gente chega
E o outro vai embora
Cada um de noés
Compde a sua historia

Cada ser em si carrega o dom de ser capaz

De ser feliz.”

(Almir Sater/Renato Teixeira).
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ANEXO 1

MAPA GEOLOGICO

Lazarini, Ana Paula. Tese de Doutoramento, 2008. — ANEXO 1: MAPA GEOLOGICO.
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ANEXO 2

MAPA DE PONTOS

Lazarini, Ana Paula. Tese de Doutoramento, 2008. — ANEXO 2: MAPA DE PONTOS.




Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo.

P sonas
eeres' 304 7520 2ees’
LEGENDA
7ole Ponto visitad
7516 \ 756
—=
9 4
752k = 7512
o [N = ik : e
10 d 750 .
" o0n [ ——
7506 7506 .
o4 7504 .
N
. g—
sy [\ J—
N f—.
75m 7500 &
458 458
74 456
404 4ok
A
220" 74z 2240
74 490
7488 L | 4
48 >
B A
e | SN MAPA DE_PONTOS
an a0k
) 1N < =
e ey 0 = o4 e aes ow 3% 1M 3% aovss:
derss e prve ey 4635
cho o e o 5100
=W
HaPA D PONTOS %

Lazarini, Ana Paula. Tese de Doutoramento, 2008. — ANEXO 2: MAPA DE PONTOS.




SOQV1IdIWOD 3 SOAVYLISIA SOLNOd SOd OWNS3Y :€ OXINY — "800Z ‘Ojuslieloinog Sp 9s91 “ejned euy ‘luleze

SOAV1IdWOD 3 SOAVLIISIA SOLNOd SOd OWNS3d

€ OX3ANV

"0jned 0gs ap 0pe}s3 ‘sepealy & elopur] ap senbly ap 0gIbal Ep SEDYLUIBAN & SEIYPUI SEYI0J SEP EIYIOUIEISUI-OUOIIRL OBSIoNT



SOQV1IdIWOD 3 SOAVYLISIA SOLNOd SOd OWNS3Y :€ OXINY — "800Z ‘Ojuslieloinog Sp 9s91 “ejned euy ‘luleze

"SODLIJPWI[IW SODIS|94 SOISA W0d ‘edljewl 3 eoyeweqyn J WY G6'HZE ‘N WY G'2TSL £02-1VY

"OjuBIWE d "B}1301q WOD ‘03SIX 01|oqUUY | T WM S6'42E ‘N WM G6'CTSL 90Z-1vVY

‘ed1jedsp|aj-0z3ienb eydod ws sopexiedus ‘03six e1olq @ ‘odijedsplay-0ziienb [eliajew ap SOI9A W0 03SIX O1oquuy J W G0'GZE 'N W) 6'2TSZ S0Z-1vVY
03ljoqljue Sp sepueq Wod o0d13fFewbiw assieus Jwy £’Z2€ ‘N WM 9'pTS/ ¥02-1VY

assieub enolg J W) GE'TZE ‘N WY 12152 €02-1vY

assieub ejnolg J WY GL'T2E ‘N WM SLPTSL 20Z-1vV

assieub ejnolg J W G2'02€ ‘N W 8'+TS/ 10Z-vVY

9juex|edus BIAOISNW WO 0S0zenb assieub o wod sa3uepaodu0d sodljoqyue sodio) Jwy £02€ ‘N W) SIS/ 00Z-1VV
od[jjuelb assieub Wa opexiedus ojiseqelal/oyjoquuy J W) G8'TEE ‘N WY TTISL 66T-1VV

opepueq 02[3J[euo} assieus J W) GG'TEE 'N WM S+'6062 86T-1VY

"0419ss0.46 0013edsp[a4-0z3enb [eld)ew W0d Ope|edJajul 0)I[0quUY | 3 W §8782E ‘N WM G/'80S/ L6T-1VY

'SO}31301q 3P SOISA Wod “aplodiylod odijuelb |elsajew ‘ooijjoqyue [eUale| J WY 62€ ‘N WY §£'80S5Z 96T-1VV
*od131joqijue Jas a49bns anb ‘opeyawIsAe |ela)ew Wwod ope|edtalul 'e31301q wod odijuelb assieun J w) GE'62€ ‘N W) G/'8057 S6T-1VVY
ope.ajje 03i3ewbip J W) GT'0EE ‘N W) §5'80SZ P6T-1VV

0213B21[ISS01D|ed s/9/ olpisdoip-e3jijolg J W) G°/ZE ‘N WY GT'6TS/ £9/-1V| 8ST-IVV

03SIX 0z)jlenb-ejjuojbuiwiwnd-ejiauben J W) 8ZE ‘N WM S6'CTSL $89-1V | 9ST-1VV

oaugbowoy 0so3sIx assieub epus|quloH 3 WY SH'9ZE ‘N WM S9'6TSL 859-1V | SST-IVvV

ediseg J WY ST'9¢€ ‘N W S'6TS/ 9v9-TV | PST-TVV

01SQDJRID J W) €€€ ‘N WY §§'GTSL P¥9-1V | EST-VVY

ojiseqely|nealy J W) 9'€€€ ‘N W) S0°9TSL Z¥9-1V | ZST-1vV

SRR J WY S9'67€ ‘N W SE'ETSL €€9-1V | TST-IVV

"BO13RD1|1SSoD|ed wablio [aAeAold op “ejlede o elURY WS 0D 0D13)|0gljUe 3Ssieus 3 WY S9'6CE ‘N WM ST'ETSL Z€9-1V | 0ST-1vV
BO13BJ1|ISSOID|ed eY20.4 3 031|0qljue "031z3enb e3iaodsnw ‘o3izpenb ‘03siX e3jjoundy J W 6'€ZE ‘N WM SL'6TGL S29-1V | 6+I-TVvV
©D[|)S 9p 0B5e.3|Ijul WOD 0}ISeqeI}jNeIsW @ 03SIX BYOUIOR '0ISQIIReIB|N J W) S877E ‘N W §9'2TSL 829-1V | 8vI-TvV

01S02.Je1aW B BJ138J1[ISSOID(BD BYd0Y J W TEE ‘N WY 2°LTSL $9S-TV | Z¥T-TVV

ope.qop ouly assieubeaed eji301q ‘03siX e3ljelb T03SIX BDIW-0D|eD ‘oul|eISID oLed|e) Jw) /£'gZ€ ‘N W §'61S/Z 18S-1V | 9vTI-1vVY
0jljoqyue d assieub 0dna J WY ST'TEE ‘N WY €TSL GSS-1V | SPI-vW

ojljoqyue d assieub ejnolg J WMTEE ‘N WM GLCTSL PSSV | PHI-TVVY

ojljoqiyue 3 assieub 0dna J W +'/2€ N WY P15 0SS-1V | E¥T-IVY

assieub ejnolg J W G9'HZE ‘N WM S8'9TGL 9YS-1V | CHT-1VY

assieub ejpoiq 3 assieub oona J W) SPZE ‘N WY G'9TSL SYS-IV | THI-1vY

od|ssieub o3jijoqyue ozyend J W) €ZE'N WY 9152 €PS-1V | OvT-TvV

0}SIX ejI|oul}de 3 0ISQdIeId|W J W) G'Z2E€ ‘N WY GGG/ ZPS-V | 6ET-TVVY

03SIX ejnolg J W) €€ 'N WM §'ZTS/ 9€S-1V | 8ET-1VY

0z)lenb Wod 0}SIX BPUD|qUIOH J W ZEE ‘N WY TTSL OTH-1V | 9€T-TVV

eyjede Wa 0d14 03SIX epuUS|qUIOH J WY G'€ZE ‘N WY S'€ETSL 60v-1V | SET-TVV

OpeW.I0Jop 93USWAMO0) 0ISIX BIIN J W +Z€ 'N WY 0252 €8C-1V | EET-TVV

0d]e] @ eyl|Ijo3ue Jod e3sodwod eydoy J WY €2€ ‘N WY €152 LLE-TV | TET-TVY

0l1joqluy J WY TZE ‘N WY §'STSL SLE-V | TET-IVV

oojwalypuody oyjewbad ap ajus| Wod assieubeled J WY S'2Z€ ‘N W) GT'STSL T0€-1V | ¥CI-1VWVW

odljJoipouelb ojijde ap soldA Wod ‘assieubeled ejjolg J W) 8'GEE 'N WY 961G/ 72V STI-1WY

“edidej] odni9 op s021uQ3d9) UlsS Sossieubollo Wwo opexiedus 03jljoquuy J W) 9'TES TN W) G6'€TS/ Z0-1vV
‘odo13edsp|a)-0z3ienb |eluajew Jod sope|iwisse 0213]|0qljue [ell93ew o Sodljewesyn soisix J w) GE'€zE 'N W)y 9'c16/ T0-1VVY
[ IR EELFTE] (Win) OY3vzI1vdoo1| IWON OdLlNO| O.LNOd

n

‘ojned 0gs ap opejs3 ‘sepedly 3 elgpurT ap senbly ap 0gIba. ep SeoYLIRIN & SEIYLL SeYD0J SEp BILIOUIEIDUI-0U0B] 0BSN|oNT



SOQV1IdIWOD 3 SOAVYLISIA SOLNOd SOd OWNS3Y :€ OXINY — "800Z ‘Ojuslieloinog Sp 9s91 “ejned euy ‘luleze

‘ejluewW|||IS Wod e zaAle] ‘(ozpenb ajueiseq Wod 03SIX B31301g-B}IA0OISNW) OpeJal|e 01SIX 9p 9300ed Jwy £°92€ 'N W) 6’5057 £L0E-1VY
BAISS21dX3 B10URI000 "03SIX Ol|9quuY 3 W 8°0Z€E ‘N WM 6°£0SL 90€-1VY
'Sope|edJajul sodljewedyn
S03SIX ‘ednjed||isso|ed ‘03six ozuenb ‘o0jziyenb ejiaodsnwi-eijnolq ‘olizuenb ejinodsnw ‘oonedspiay oyizuend ‘oyzuenbouQ Jw 9°6TE ‘N WY 8057 S0E-1VY
(oledwy odny) opeoyissieub 03i3ewbip J WY ST'6TE ‘N WM ST'80SL Y0E-TVV
"assjeubonO J WY SH'8TE ‘N W T'0TSL €0E-1VV
oe5eal op epeuesb wod ‘oyjoqiyue eied opuepeuab assieub epus|quaoH J W) G/ HTE 'N W) S PTG/ Z0E-1VVY
B]1I0[2 W0D 0dIseq 03sIX J WY S'8TE ‘N W G8°20SZ T0E-1VV
ojljoqijue Sp epewed Wwod ‘opedljissieub 0)izuenb e3IA00SNY J W) GE'8TE ‘N WM 2’905/ 00£-TVV
Opez|JI0WeIdWo.)al dssleud | J WY SH'6TE ‘N WM SE'G0SL 662-1VV
0d13edsp[a4-0z3ienb [eldalew o 0z3lenb ap SOI3A "03SIX 01|0qIUY 3 W) S'0Z€ ‘N WY S2+0SL 86C-1VV
‘opepueq 02[}Jjoqljue [elJalew Sp S93U| Wod ‘oJed dplojuelD J WY TZE ‘N WY SE'505Z L6T-TVV
odnjueub assieub  0zyuenb ap solaA ‘0sso4b 03sIX oljogijue ‘o3six ejnolg J w)y G£'2ZE ‘N W) §'€0S2 962-1VV
031SIX 03]e3-e30|D J W) Z'€TE ‘N WY L20SL S6Z-1VV
"oo13edsp|a4-0z1enb |elsjew Jod ope|iwisse 0puss opepueq 0}I|0qyuy J W) 1€ ‘N W G/'T0S/ ¥62-1VY
oonjuedb assieubolio ‘opepueq 0jljoquuUyY J W T'pZE ‘N WM G€'20SL €62-TVV
ed|seqejaw opuliabip opedyissieub oyewbi J W) £'62€ ‘N WY £0S/ 762-1VV
0}|oqljue Sp sepewled Wod apigjiuelb |eldjew Jod opeJyjijul 0JUSWIPISSeIDN J W) G2'9z€ ‘N W €905/ 162-1VV
opepueq 0jl[oqyuy 3 WY §5°9Z€ ‘N W) 80SL 06Z-1VV
03}1|0qljue Sp sepewed Wod opedyissieub ojiuel | 3 wH 09°9Z€ ‘N WM S0'805Z 68C-1VV
eJISege}dW 9p Sepewed Wod 0213Uo|iWolse|q assieus 3 W SH'9ZE "N W 02'80SL 88¢C-1VY
03SIX B}1301q Sp epewed wod 3ssleubono 3 WY SH'9ZE ‘N WM S£'80SL /82-1VY
apigjiuelb |el1a3ew o o3jljoqyuy J W) G§'9Z€ ‘N W) ST'60S/ 98Z-1VY
ozyienb ap solaA ‘edijeweayin opueqo|bus od133ewbiw assieun J w G£'92€ 'N WY §'60SZ G8Z-1VV
"0013821|1SS0I0|eD Sssleubeled J W) 9'€EE ‘N WY G0'9TS/ Tr9-1V | Tve-1vY
assieub 3 0jljoqyuy | 3 W) §9'62€ ‘N WY GE'ETS/ €€9-1V | 0vC-IvW
ope||oj 0}1|ogljue ejljoulOe-eIjoWwalL J W) G6'EZE 'N WY 026L 929-1V | 6£Z-TVV
o3jljoqyuy J WY 6'€2E ‘N WY L'6TSL S79-1V | 8E€T-IVY
0lSod.Je3du d 0j1joqijue no ‘odijjoqiyue ssieub e ojljoquuy J W) GZ'ETE 'N WY G2'6TS/ T29-TV | LET-IVY
ojljoqyueled J W £'SZE ‘N WX G'61SL D 18S-1V| SET-IVY
03SIX 0l]ogljue no ojjogyuy 3 W S6'62€ ‘N W €15/ 87S-1V | €£€T-1vY
0135g|Je3Rd SjU3WAH0) ssieub epua|quloH J W) 9'6TE ‘N WM 0TS/ 78€-1V | 0€T-1VV
ojljoqyue ozpenp | 3 WY GZ'TEE N WY GS'TTIS/ LLTIV| 8Tz-IvV
olljoqlyue epeuel J W) §8°¢€E ‘N W Z'¥1SL TL2-IV | £TTOVWY
ojljoquuy J WY 8'TEE ‘N WY GE'TTSL €L-IV| vTe-Ivy
ojljoqiyue olpjsdoiqg J W) G'TEE 'N W) G8°605/ 8Z-1V| €£zz-vv
epeuelB wod ojljoqyue eulAllO 3 W) S0°02€ ‘N W 8'¥TSL 6-UllY| 6Tc-1vV
0l1joqluy J WY 9'¢z€ ‘N WY +'€1SL V #-ully | $T2-1VV
‘od[jjuelb assieub wa sepeXiedud ‘sedyewl d (S03sIX BII30Iq “SOISIX oljogyue) sedyewiel)ne3diy J Wy Z'zEE N WY 2'2TSL V T-UllV | €TZ-1VV
eonedsp|a4-0zuenb SjuexIedud e Wod Ope|edlajul opelajje ojjoquuy | 3 W) ST'HZE ‘N WY S8'ETS/ 2121V
eJA0dSNW d 0zenb ojinw wod od1jedsp|ay-0ziienb assieub we opexiedus olljoquuy J W S0°/2E ‘N WY SH'TISZ TT12-1VVY
0}1|0qglue WOd ope|edJajul 0d13edsp|a4-0z3Jenb assieus J W SO'ZZE'N W G'0TSL 0TZ-1VY
(opezi}indjWwlaA 03SIX B}1301q) Odljewedyn 03sixX J W T'PZE'N WY +8°2TSL 60C-1VY
‘oyjewbiw ‘e31301q Wod edj3edspia)-0z3Jenb eydos wa epexiedus esyewenn J WY 66'SCEN WY G8'CTSL 80C-1VV

‘ojned 0gs ap opejs3 ‘sepedly 3 elgpurT ap senbly ap 0gIba. ep SeoYLIRIN & SEIYLL SeYD0J SEp BILIOUIEIDUI-0U0B] 0BSN|oNT



SOQV1IdIWOD 3 SOAVYLISIA SOLNOd SOd OWNS3Y :€ OXINY — "800Z ‘Ojuslieloinog Sp 9s91 “ejned euy ‘luleze

0z3ienb ap solsA o ojrewbiw ‘spigjiuels J W ¢S'T2¢E ‘N WY /9°0TSL /SE-TVY
e}1301q Wod odp3juelb odissieub elRle | 3 W TS TZE ‘N W 98°0TSZ 9S€-1VY
odopjuesb essieus | 3 wy G/'TZE N W 0T+ TT1SZ SGE-TVY
01SIX oljoqiue ‘odnjuelb assieus J W) 0S'CZE ‘N WY 8/'CTS/L PSE-IVY
ou_u_umEm_rc Ou_u_cmLm wmm_mcm \OUE\MF_M\D_: 03sIX \ONu\_MJ_u 9p SOIoA \ou_u\_cm\_m wmm_mcm ejnolg J W)y NNNNM NZ w) m*\NHmh €ee-1vvY
0zyenb ap SOIPA SO}INW “epeJa)je edlyewel|n J W) 8'TZE ‘N W) G5'CTIS/ 7SE-TVY
021seq [ell9jew 3 0JIS|9) [BLI9}RW Sp Opeld)|e 9)0ded J W 9€'TZE ‘N WY 6+'€T1GL T1SE-IVY
o3jljogyue oisgpolbe|d J W) 8'cce N WY Z'Z6VL TZ-40S | 0SE-1VY
oji|nuelb ojugxodid-epeuel J W) G2'87E N WM ST'661L /T-40S| 6vE-1vY
03}l|0qljue OluUgXolld J W) £22€ ‘N WY 20052 9T1-40S| 8ve-IvV
edjjewesyn J W) 6°0CE ‘N W) Z0S/ ST-40S| /Z¥E-1vV
ojl|oquuy J WY 6TE ‘N WY 8'C0SL PT-40S| 9vE-1VVY
edjjewesyin J WY SO'6TE ‘N WM SH'20S/ | A'D'a’,ET-¥OS| SPE-TVY
ojljogyyue epeuelb oiseolbeld s olljoqgiyue oise|doibe|d J W) GO'CEE ‘N W T°/8v/ VIT ‘TT-40S| vvE-1VY
0213BD]|ISS0ID|eD Bss|euD J Wy LEE TN WY SO'E6HL S-40S| Zve-TvY
assieub epua|quJioy-ey3olg J W pEE N W) 02S/ 90-SWY | OvE-TVVY
3ssieub epua|quioy-e3nolg J W S9'HEETN W SE'02S/ S0-SWY | 6£€-TVY
ojjoquuy J W) SO0'9EE'N WM 9'ZTISL $0 ® £0-SWV | 8EE-1VY
ojlloqluy J W) S9'PEETN WY SE'0TS/ 20-SWY | ZEE-1VY
ojlloqiuy J W 6'€€E ‘N WM 9'60S/ T0-SWY | 9€€-1vV
opelajje 0diseq |ell3)ew dp sepueq Wod ‘opezijiuojiul 0d13edsp|a)-ozyenb |eLajely J W) 8'GTE ‘N W) €025/ Z0-DWV | ZEE-IVY
assjeub epus|quloH J W) 8'GTE ‘N WY £°025Z TO-OWV | TEE-TVY
assieub ejnolg J WY G'STE ‘N WY ST /6V/ Z1-S1V | 0€E-1VY
o3ljoqyyue epeuelb-epus|qu.loy-e3olg J W 8'YTE N WM S'p6b/ TI-STV | 62E-1VV
ojlloqiuy J W 9T€ ‘N WY v6v/ 0T-STV | 8ZE-TvV
03}1|0qljue epeuels J W) S'pEE N W S2'68Y/ 6-STIV | /2E-IVY
ojljoquuy J W ST'SEE 'N WY SH'v0S L P-SIV | b2E-TVY
03jljoqijue ojugxodido}io-eUIAIO J W) ZEE 'N WY 6’905/ Z-SV| €2e-vv
ojl|oquuy J W) GE'TEE ‘N WY §9°20SL 1-S1V | T2E-1vY
sedijewenn J W) 0T'6TE N WH G§9'20S/ T2E-1VY
0z)Jenb 3p SOI9A @ B3}1301q WOD OuY 3ssieub Wa odyewelyn 03siX J W) GG'8TE ‘N WM G8'T0S/ 0ZE-TVY
Sepeulpnq d sepe.}sa 03}l|oqgljue Sp sepueq Wod ‘opepueq assleus J W) S8/TE ‘N WM S/'00S/ 6TE-1VV
‘S02ISse(q SI9AIU @ SOS0]SIX SIDAIU \ou_u\mamb_wu_ OH_NU_._m:U elIA0osnuw \Ou_Ntm:_u ellA0dsnu ~OUMUcmn_ \oc_.._ assieus J Wy m\o.ﬁm WZ wH mdomh |TE-IVY
wmm_mcm wo opexiedua \m_.‘__>__o wod wucwE_w>m>o\_n_ \Ou_u_mrcm\_u_D 03sIX 3J Wy N\h.ﬁm “Z wH m.ﬁ\Nm.VN LTE-IVY
(e1ideyr odnio) opeJajje JejuSWIpasse}aUl 3j0ded J W +'0TE ‘N W) G8'/8+/ 9TE-TVVY
edljeweln J W GE'TTE N WY §S'/8b/L STE-1IVY
oJedwy odi} ezup assieun J WY HTTE ‘N WY S2'/8+/ PIE-TVY
‘0diseq |elaileW 9 031SIX
‘assieub wod sope|edJajul ‘sopez|eisioad @ sopey|esid ajueiseq ‘sossadss 0zjlenb ap soldA no ‘odigssoldb waqg 031zuend) J W) SO0TE ‘N W) T'98%/ CIE-IVY
©2]322]|ISSO[2|BD 3p S020|g J WY 0TE ‘N W 9'98+/ ZTE-IVvY
0213RD1|ISSOID|BD Sfa4 | I W) G8'60E ‘N WM G2'98/ TTE-IVY
edljewesyn J W) 8'0TE ‘N WM £'98p/ 0TE-1VY
9ss|eub op 01jusp opeJaje 03sIX J WY G/7/TE N WM S9'ETSL 60E-1VY
odj3juelb assjeub W opex|edua 03SIX 01oqiuY 3 WY S9'¥2E N WM 97205/ 80E-1VY

‘ojned 0gs ap opejs3 ‘sepedly 3 elgpurT ap senbly ap 0gIba. ep SeoYLIRIN & SEIYLL SeYD0J SEp BILIOUIEIDUI-0U0B] 0BSN|oNT



SOQV1IdIWOD 3 SOAVYLISIA SOLNOd SOd OWNS3Y :€ OXINY — "800Z ‘Ojuslieloinog Sp 9s91 “ejned euy ‘luleze

"eoljewedyin ‘epejedifissonie)d [ 3 w 658°0TE ‘N WM 80598t/ T0¥- VY

"eoyjewesyjn | 3 W +€9°0T€ ‘N WM 8ZE'98v /L 00¥-1VV

"0judWelolje WIS ‘9]0J3U0D 9P 03UOd | I WM /8/'60E N WM 650°98v/ 66E-1VY

‘epe|[edJajul edIseqe}dwl & edljeulel}jn Wod opey|esid ‘opesejoried aplojiued |3 WY $ZT1°£0€ ‘N WM 9/£'68%L 86£-1VV
0jljoqiyue epeueld | 3 WY 069'#0€ ‘N WM 0Z20'v61L L6E-TVY

"odl3edsp(aj-0zpenb assieub eyolg 3 W) S5'90€ ‘N WM #+'06¢L 96£-1VV

‘opeJaj|e assleun [ 3 W) Z96°ETE ‘N WM 82H'S8YL S6E-1VV

‘opeJay|e odijedsplay-0zyienb elajew op sag5.40d wWod 02Jediw ‘opeluele|e-woliew 0]0S Jwy €STE ‘N W) 0S8/ Y6E-1VY
‘seqe|D senby Sep eliaS ep Oe 9juey|aWas 01Xa3U0) ‘Sepe.a)|e sedljewed]in @ ajuexiedouy [ 3 wy 98T'ZTE ‘N WY v6Ev8v/ €6E-1VY
"Sedljewel)|n 9A[0AUS SIed0| sunbje wa ‘opedsajie odnjuelb assieub “ozyenb ap SOIBA |3 WY 86’ TTE N WM Z+0'S8YL Z26E-1VY
"oyizyen | 3 W) 68+'80E ‘N WM $8€'/8v/ T16E-1VV

"9|0J3U0D dp 03UOd "OjusWeloje WIS |3 WX 8%/'80€ ‘N WM £62'981/ 06£-TVV

‘'seoyjewe}|N | 3 WMTZE'60E ‘N WM TT6°€E8Y/ 68E-1VV

"09s50. 03edsp(a) Wod ‘0d13juelb assieub e330Ig | 3 WX Z€0°60€ ‘N WX 2/¥ €8/ 88€-1VV

"Opey|aW.IaAe 0|0S T0gIAN|e '9]0J3U0d Sp 03UOd | I WM TH9'ZTE ‘N WM 6598V /L /8€-1VV

"03}l|ew.ajolply “ediewel}in |3 W) 6GT'TTE ‘N WX 06T /8b/ 98€-1VV

‘eoljewen}n [ 3 W) 9€6°60€ ‘N WM 9/+'v8b/ S8E-1VY

"odoM3)3ewbiw oopjjuelb assieun |3 Wy ZHE'ETE N WM 288CTSL P8E-TVV

‘0z}enb ap sol@A ‘ooljewel}jn 03six ‘od3juelb assieus | 3 W 986'¢Z€ ‘N WM 85 CTS. £8€-1VV

"0z}Jenb ap SolaA ‘sedyjewe.}n OPUSA[OAUS Splojiuelb [elldlel] | 3 W T9E'ZZEN WM G/ T'2TS/ 78€-1VV

"0z3Jenb ap solaA “sedyewedyjn ‘odiyjogyue [elalew ‘odijuelb assieub einolg [ 3 Wy ZEE7EZE ‘N WY PTT'€0SZ 18€-1VVY
"0z)Jenb ap solaA ‘03six oljogyue ‘odijuelb assieus |3 W §G/'2ZE N WY 65t +0SL 08€-1VY

*epeJ}se eu sedljew ap sodo|q ‘sopebuoje ozyenb op sie3sud wod ‘opeljoj ajueiseq odijuelb assieus |3 Wy 640°€ZE ‘N WY 0TL v0SZ 6/£-1VVY
‘sodljewedjin sojsix ‘oziienb ap sol9A ‘seonnjuesb siew ajuswajualdede sagdiod wod odnjueldb assieun [ 3 wy 945 ZE TN WY €T/2°S0SZ 8/E-1VVY
‘seojedsp|a4-0zpienb sjew sag510d wod essieub einolg | 3 WY £€9'pZE ‘N W) £20°90SZ £LE-TVY

‘opeJaj|e 03SIX e3olg |3 WM 9TT'GZE ‘N WM 222’905/ 9/£-1VV

‘eoyyewedyjn ap anbip ‘0zjienb ap solaA “assieub ej3olq ‘oyizyend |3 W 260" HZE ‘N WM £61'80SL S/E-IVY

"00[3)3ewbiw odpyjuelb assieus |3 wy /584 2E N WM 82+ Z0SL YLE-IVY

"odnjuelb assieun | 3 W $06'SZE ‘N WM T61'80SZ €LE-TVY

0z)3ienb op SOISA “opeJajje odjjewlen 03sIX | 3 W €8'pZE ‘N WY vS'TTSL TLE-TVY

odnjuelb assieub ‘ozenb ap sol@A ‘eoyewlelyn 3 WY 09'42E ‘N WY €€2TSL T/E-TVY

ozylenb ap so1aA “oofjjuedb assieus | 3 wiy TEHZE ‘N WY 8E'ZTSL 0LE-TVV

ozylenb ap solaA ‘ouly oonpjuelb assieun | 3 W) €8€2E N WY 2L TTS/ 69€-TVV

ouly odnjuelb assieub ap sodo|g J WY €0°p2E N WY TE'TTSL 89€-TVV

edljeweJ}jn ajuaw|edo| ‘ouly opedinbuelqsa assieud | 3 WY 2€HZE N WM ZT'TTSL £9€-TVV

‘ozyienb ap solaA 3 ouly odnjuelb assieus J W 29'HZE ‘N WM b+ TT1GL 99€-1VY

B}A0DSNW 3 B}1301q Wod oopjuelb assieun | 3 WY +0°S2E ‘N WY ¥’ TS/ S9€-TVV

(se|nogw wod 03sIx oljogyue ‘03siX oljpgiyue-0d|e) "03SIX ol|oqijue) sedljewelyin J WY ££'STE N WY 8%'TTSL 9€-TVV
odjjewenn 03sIX | 3 WY ¢£'SZE ‘N Wy 88'TTSL €9€-1VV

ozyienb ojinw ‘odnjuesb assieub elIA0DSNW-e31301q “Odljewed}|n 03SIX Jwy /G9'GgzE ‘N Wy pE'ZTSL 29€-1VVY

odoljewenn 0IsIX | 3 WM TL'pZE ‘N WY TZ'ETSL T19€-1VV

0z3Jenb 9p sol19A © “epeuajje edljewesy|n ap su/pnog wod odijuelb assieus J W 0F'#ZE "N WY 86'CTSL 09€-1VY

‘0z34enb op sol1oA © e31301q Wod 0d13juelb assieub ‘09so. 0di3juelb [elRIe|y J W €T'H2E "N WY 82218/ 6SE-1VY

olewbip J W 6£'TCE ‘N WM S0'605L 8SE-1VY

‘ojned 0gs ap opejs3 ‘sepedly 3 elgpurT ap senbly ap 0gIba. ep SeoYLIRIN & SEIYLL SeYD0J SEp BILIOUIEIDUI-0U0B] 0BSN|oNT



SOQV1IdIWOD 3 SOAVYLISIA SOLNOd SOd OWNS3Y :€ OXINY — "800Z ‘Ojuslieloinog Sp 9s91 “ejned euy ‘luleze

"Opez[3|uo|IW NO ‘opese|de3ed opey|es|d "03d0uleyd ap 0e310d [ 3 W 886 Z¥E "N WM 2£4'80S/ TyH-TVY
‘opey|esd apioJiiod ojuelb no Je[a30 odi3juelb assieus |3 W §99°9+€ ‘N WM 20Z'+0S/ Ovv-1VY
*(031uo|iW no oj1uo|IWo3se|q) odl3jjnuelb assieub epeuels | 3 Wy 288'SHE ‘N WM 86T +0S/ 6EY-VVY
*(o31uo|iW no ojiuojiwo3se|q) odlyjjnuelb assieub epeuels | 3 W 68 +HE ‘N WM 0+ €05/ 8EY-IVVY
*(031uo|iw no ojjuojiwolse|q) odi3jinuelb assieub epeuels |3 WM TLT vPE ‘N WM ££6'T0S. LEV-TVY
"(¢eaidey] sssieub) epeuelb wod assieub eanoig |3 Wy S6E'SHE ‘N WX 186’805/ 9EP-TVY
*(ooewbiw assieub epuajquloy -e31301q) odijewbiw assieus | 3 Wy $0/4'SHE N WM $98°606/ SEV-IVY
"€€H-1VV Ou epeudlje eAr}sa anb eyoo. e ajusw|aAesold ‘ojinuelb epeueds | 3 wy z9/'SHE ‘N W 60E£'0TSZ YEY-1VY
*011000S Op 0g5eJa3|e "3|0J13U0d 3p 03U0d [ I WY 0ZZ'SPE "N WM 099'0TS/ £EY-1IVY
"spuebuew
wod 0sozyenb |elislew ap s9jUd| © 0sozilenb assieub sp sagSe|edsajul Wod ‘sodyyew siew wod o0d13edsplay-ozuenb assieus) | 3 Wy £29'9H€ ‘N WY 6EE'TTSL ZEP-IVY
"0z)1enb o odissejod ojedsp|a) Sp SO1Se|q WO0D Bzuld 0J13JUo|iW 9ssieus [ 3 wy 0EEbHE ‘N WY £S2'CTSL TEHP-IVY
‘epe|edJajul edijewesyin ‘ozyuenb sp soleA ‘oeSezijopide wod opesepeled ‘jew.ou aplojiuelb “ioajue oe Jde|iwis opnajuo) [ J wH TS6°6TE ‘N WY SH8'68v /L 0SH-1VY
SepedlyISIX ‘'sepeua)|e sedljewed]jn 9p S9jus| wod odnijuelb assieus [ 3 wy 099°6TE ‘N WM #S2'681L 6CH-1VY
*0BSuUd3SIp opuayduaaid
odelb ojedsplay wod ‘opigjewbad o19A ‘ozyuenb op solsA ‘odijewedyin 03six sp 93ud| ‘opedinbueiqse opeuslje assieun |3 WY LZ6'0TE ‘N WY 966°S8L 8TH-1VY
'Sed|3j301q Slew sepueq wod odijuelb assieus |3 Wy 698 TTE ‘N WM /HT1'S8Y/ [TH-IVY
*(sopedinbueaqsa sodnnedspla)-ozpenb sopezijiqow) opeziewbiw ezup assieub einoig | 3 wy £64°02€ ‘N WY 0TS v61L 9ZH-1VY
'0013e1000N3|0j0Yy 9senb “ejuazuld oe5e10]0d wod ‘opeziewbiw ajusawesnyip ‘odnjuedb assieun |3 Wy /00°€ZE N WY 1S4 964/ SZy-1vY
"assieub epeueln |3 W) £6£'SZE ‘N WM 586’664/ PZy-1vY
‘opeuwliojop o0onod opez||Igow Wod ezuld odf3juelb assieun |3 Wy 6TE'9ZE ‘N WM ZE9'661L €CP-IVY
"OpeZ[31I0|d 0BU Sew '6TH-yY Ok djuey|dwas assieub ejjolg ‘od)jjnuelb e 0d13}10lpozuow ezud apiojiuels |3 Wy 2G5 /2€ ‘N WM Z/£°00S/ [447a\ A
0zyenb op soloA ap epUJI000 “epedinbuelgse sjuexiedus ‘e5ew-spJaA sejndew wod epedlissieub eoyjewedyin [ 3 wy SE0'8ZE N W ¥0T'20SL TZh-1VVY
"osubouloy souaw no sjew odnjuelb assieus | 3 Wy $T16'62€ ‘N WM 641°905/ 0Zy-IVY
"epez[3LI0[d B}30Iq LS 0dLI 3ss[eud |3 wH §8S'0EE ‘N WM 2/+'£0SL 6TH-1VY
"Bpe||oj djuelseq euly eoyewelyn | 3 Wy STZ'0ZE ‘N WX 6552052 8TH-1VY
‘seJe|) senby sep eJiaS ep O OwW0d odljewel3n 03six ‘oe5eziopids
wod ediseq ‘ozyenb sp SOIBA ‘031|QUO) BPJSA J0D Ojisepeledesyn ‘opeanss ojedspia) Wod 02[3JuojiW odni3jjoquue [euRIe | 3 WX 880°TZE ‘N WY T+0°20SL LTy-1VY
‘0oedsp|a) -0z3uenb [elsjew Sp sagdesjjyul © SBINUIA ‘edljewed}jn-edjew ap sajud| opueqolbus odnjuelb assieus | 3 wy 198°ZZE ‘N WX 998°00SL 9TH-1VVY
‘aplolewbad anbip “oe5ew.o)op Jod 1as opuejualede 0d1139W OjuSWepueq Wod edyewenn [ 3 Wy 0¥6'0TE ‘N WX 0597981/ STP-1VVY
‘B}IA0OSNW
was sew ‘ozyenb ap soA ‘seie|) senby sep eauss ep oelbal eu sdauede anb oe ajueyjpwas ‘opese|oeied aplojluURID | J WM 0£9°Z0E ‘N W S64'E8YL YIv-1VY
‘seJe|D senby sep e.1I9S ep oe ajueydwas '09s04 ojedspla) Wod opey|esid assieubouQ |3 WY £Z2760€ ‘N WY S6v 48/ CTH-1VV
"B}A0ISNW WOd 0}1ZHend |3 W) +SH'80E ‘N WM Z8+'/8Y/ TPV
"assieub epuajquloy epeuels |3 W) §80°S0E ‘N WM T65'26vL TTv-1vY
"edljse|d og5eullojap Wwod ‘opey|esid ‘opelqop assieus | 3 Wy /S5 F0E ‘N WY 906 v6v L 0TH-1VVY
‘odIssieub |eli@jew opuew.oy eJ1o ‘sedjew siew sag510d Wod 1o ‘0d1joque [eURIBy | 3 W ZS0'S0E ‘N WM €6E£'S64L 60%-1VVY
"edide3] odnus op oyizyenQ |3 Wy Z/ZS'Z0€ ‘N WY 6+8'STS/ 80¥-1VV
oledwy odny assieub “eonjioipouesb oe5isodwod Wod 02131Yyda1quwid assieus | 3 wy €/0°TEE ‘N WY S55'88v/ /0v-1vY
"opeJaj|e oonedspla-0zyenb |euajew ap oJdjusp ‘odiseq ojinuelb no ojjoquue epeuelb ap suipnog |3 Wy HEE9EE N WY ££0°06%L 90v-1VVY
"031|nueJb ap sojijouax opueliod oyzewbad ap oe5s[ul Wod [ea3sap ojuswey|e) Wod ojNuUetD | J Wy 642 0FE ‘N WY £09'26%L SOP-1VY
"Opezi}Iuo|iWo)se|q 0z3enb wod ojjnuels [ 3 W) 9Z€'¢HE ‘N WY 968'96v/ YOr-1vVY
"0d1seq oyl|nuelD |3 W) L02'EPE ‘N WM Lbb 661/ €0v-1VY
‘adnxens o 0410205 soxa|dwo) ‘osedwy/elidel] exieq ep eibojojiowoab ep oeSezjensia eded 0juod | 3 wy 08S'#EE ‘N WX 968'9TS/ Z0v-1VY

n ‘ojned 0gs ap opejs3 ‘sepedly 3 elgpurT ap senbly ap 0gIba. ep SeoYLIRIN & SEIYLL SeYD0J SEp BILIOUIEIDUI-0U0B] 0BSN|oNT



SOQV1IdIWOD 3 SOAVYLISIA SOLNOd SOd OWNS3Y :€ OXINY — "800Z ‘Ojuslieloinog Sp 9s91 “ejned euy ‘luleze

‘oy|eqeJy 93sap oes sojuod sjewsp SO ‘866T ‘' 39 BIIDAIQ Sp Sepedyad wedos YOS @ SWY ‘OWY ‘STV ‘@ £66T ‘eZnoS ap opediss| ap oedeiassig
e ully /86T ‘opJeuez ap soyjeqely soe aouspad Ty e|bis v *000¢ ‘luiezeT ap sope|idwod weloy TZE-IVY B §8Z-1VY @ ZTZ-1VY @ $6T-1vY ‘20-1vV ‘10-1vV sojuod sO

"0149IN3[3 ogSew.od ep oywe [ 3wy 902 TZE ‘N WY £TH'0ES/ 9/Y-1VVY
‘0119393 op oJdndwi 0}lUSIEISW WO OPEJId)|e OpezI[ewla]olply ‘opeydalq opesepeied ojluedb aijus 03equo) | 3 wy 069°02E ‘N W +/2'0€SL S/p-1vY
"oo1)juelb opezijiqow wod ‘opepueq ‘oul ‘01ndss ezuld ‘0d13{|euo} 0d131l0lp 3SSIeuD | J W ZTE'STE ‘N WY $EL'964L PLP-IVY
"T/Y-1VV Op 9300ed OWSBW [ I WX 0T8'CTE ‘N WM 8E8'v6Y/ €LY-TVY
"(0onjuelb assieub "0jzyienb s 03six 0zuenb) opezijewbiw edidel] op 0JusWIPasSeIS | I WY SSH'ZTE "N WY S9S v61 L Z/y-1vY
"001Seq Slew djuswajualede S ouly Slew [eLd)ew OpullabIp & OPUSAIOAUS ‘0/H-TVY Op pIo)ueID | I W $ES'80E ‘N WM ZT0'Z6vL T/¥-TVY
"001ssejod ojedsp|a) ap S03se|qo.iyiod Wod opesepeied ezuld apiojiuels 3 wy 108°/0E€ ‘N WY ££8°061/ 0L¥-1VV
“[euedoajed op 3seq eu Opese|de3ed dpioHue.D [ I WM 6G2790€ ‘N WM 0£0°06%L 697-1VY
"eJide]] op ope5inbueiqgss splojewbad ojuelb sp epesjus wod otedwy op odnewbiw assieus | 3 wy G2/ 2E TN W) 0SS'88v /L 89%-1VY
*(eaide3] odni9) opedtajje 03six @ epeuedb wod assieubeded “0419ss046 031z3uend [ 3 wy 29€792E 'N WY T/6'88%/ /9%-1VY
‘oJedwy odiy @ssieun |3 Wy 1SH'/2€ ‘N WY £€52°061/ 99t-1VVY
"0013juo|iw 0d1juelb 9ssieus | 3 W GES'8ZE ‘N WM 9ST'¢6v/ S9P-1VY
"opez}uo|iw dpIojuelD | J W) €€€'6ZE ‘N WX T00'v61/ PIP-1VVY
"ope|edJa3ul edide}] Op 03USWIPasse}dw Wod opedyissieub ojuelD |3 wy €9/°6Z€ ‘N WM 082 v64/ £9P-IVY
‘0jopida o ojugxodidould Wod 031j0qljue 9p SOJ1I3PW S0dI0d OPUSA|OAUS 0d13)3ewWbiWw 231301 8 o1joqiyue wod odjuelb assieus | 3 wy $TE'0EE ‘N WY L0v'S6vL Z29%-1VY
"S9plojiuelb Wod ope[edsajul dssieubeled [3 WX €4E'EEE TN WM 8¥6'€0S/ T9v-1VV
‘soplojewbad
s90s|oq ‘03sIx ozyenb ‘sojijadeisw ‘seonedljissop|ed ‘edide}] 03zyend ‘opedsje djuswieldded JejuswWIpPasSSEIDW 300 | J WY GT8'8ZE ‘N WM 259'661L 09p-1VY
*epezindlwJiaA ejidoboyy o ejnolq eded opuessed ‘03SIX O1j0gljue o9p 0Ssodse 9jusweAne|ad 910ded | J WY 9EH LTS IN WY LT v6bL 6SP-1VY
"OpeZ[}Iuo|IW “oulj Waq OH|OquUY | I W /HT'8TE ‘N WM SEE'S6LL 8SH-1VY
‘sedljewlelj|n ap sodo|g |3 W 6+2'8TE ‘N WM 8/+'S6vL LSP-1VY
“Jejnuelbinba sousw no sjew B}IA0JSNW WO opedyissieub apiojued [ 3 Wy TES'8TE ‘N WY TZE£°961L 9GH-1VY
"odljewel}n 03six ‘odl3juelb assieub eynolg | 3 Wy T0L'8TE ‘N WM G96'96v/ SSP-1vvY
“aejnuesbinba sousw no siew ‘odnjuelb assieub ‘ozyenb ap SoOIBA |3 WM $£6'8TE ‘N WY 620°861L PSP-1VY
'sodl3edspa) -0zlenb sopezi|jiqow wod "ZGH-1vYV B Jejiwis "e33olq wod odfjjuelb assieus [ 3wy 1€9'TZE ‘N WM +/6'/61/ €SP-IVY
"aplojiued | 3 Wy £56°€2€ ‘N WM 069'86%/ CSP-IvY
‘sedljewel)|n ap Sa3us| 'epeyda.q @ epese|deied edfjjde eydoy |3 W +80'+2E ‘N WM 806'T0S/ ISP-1vY
"6¥7-TVV € Je[IWIS "ed[3ed]|ISSoId[ed "e}IA0dSNW WoD ouly dssieub 0dna7 |3 WY 662'92€ N WM 8207905/ 0SPv-1VvVY
‘Sepueq op BIDUBUIS}|R WO0D '04ndsa 0z3Jenb ap soleA wod assieub ejolg "04ndsa-ezuld 0sozyenb assieun | 3 wy 8Z+'9¢E ‘N WY 9587905/ 6V Y- 1VY
"0z31enb ap solaA “(ooijuelb) opedinbuelgss [elde3eW WS Sedlyewel3in ap so3ua | 3 WY 654°92€ ‘N WY 692°Z0S/Z 8y -1VVY
"sopez||iqow @ 0z}lenb op SOI9A WD ‘03uazuld od1edsplay-o0zienb assieub e3nolg | 3 W) 605°92E N WM SG/'/Z0S/Z /PP-IvY
"eo13ed||Issod|ed “(03ipuob) o03izyenb epeuets | 3 WY 9ET HHE ‘N WM 918°G0S/ ObP-1VV
‘sag5e|nuelb sajuaiayip Wod 0z3enb ap SOIBA |3 WY £04'SHE ‘N WX $59'9052 Sty-IvVY
*ol|oque © ej3o1q ‘09s04 ojedspla) wod “ezuid odninewbiw assieus [ 3 Wy ¢66°SHE ‘N WY T +0SL Y b-1VY
09504 © oduelq ojedsp|a) ‘eanolg wod ‘odnrewbiw odnjuelb assieus [ 3 wy G94 EHYE TN WY TTH'£0SZ SHH-1VY
"0950. 0jedsp|a) 9p SO3ISE|q WOd OpezI}uo|IWoISe|q odijuelb assieus [ 3 wy +897/+€ ‘N WY #/2°60S5L ZhP-1vY

‘ojned 0gs ap opejs3 ‘sepedly 3 elgpurT ap senbly ap 0gIba. ep SeoYLIRIN & SEIYLL SeYD0J SEp BILIOUIEIDUI-0U0B] 0BSN|oNT



"SYLI¥DS3A SYNIWY1 SYd OWNSIY + OXINY — *800¢ ‘Ojuswielolnog op 9saL “ejned euy ‘luleze

SV1IdOS3dd SVNIRWY'1 Svd OWNS3d

¥ OX3ANV

‘0jned 0gs ap opejs3 ‘sepedly 8 eiopur] ap senby p OgIbal Ep SEJYPLIBLYN 8 SEIYEUI SEYIO0. SEP BIUIOWIEIAL-OLUOIIB] 0RINJoNT



"SYLI¥DS3A SYNIWY1 SYd OWNSIY + OXINY — *800¢ ‘Ojuswielolnog op 9saL “ejned euy ‘luleze

‘oeduiz ‘ozyuenb “epeueub ‘oise|poibeld ‘oljoquyuy g Z0E-1vY

‘eyjiuyaud “sooedo "ejinede “ejuelny ‘epeuedb ‘oisejpolbeld oljoquuy V Z0E-1VVY

oeduiz “ejnnede “‘sodoedo "ejuiop “ejnnolq ‘epeuedb ‘ozyienb ‘oisepolbe|d “epeyduew epus|qudoH TOE-IVY

ejiuel} ‘sooedo “opeziinssnes oisepoibjed ‘orjoquue ‘ejnolg 962-1VVY

"od1ssejod ojedsp|a) "eqiueln} “ejnnolq ‘eynede ‘ojopids ‘sooedo “ozisenb “ejrjouiide ‘epusiquioy ‘oipisdoiq 062Z-1VVY

‘oeduiz ‘odissejod ojedspla) ‘eannede “eqiuelny “‘epeuelb ‘oziienb ‘oisepoibeld “opeyduew 987-1VVY

‘eyjede "ejiuyaad "ejiue||e ‘oeddiz “ejuod "ejnoiq ‘epeuedb ‘ozyenb ‘oisepoibe|d ‘oljoquuy 6TZ-1VY

"ejede ‘oeduiz “ojopids ‘ejiue|je ‘ozyuenb ‘sejob ws ozyuenb ‘oiseppoibeld “ejnolg 8TZ-1VVY

‘ejiuyaad ‘ejue|je ‘ojopids “ejnede ‘oeduiz “ozyenb ‘ouledje ojedspia) ‘od1d|ed oisepoibe|d “epus|quuoH L12-1VY

‘epeuesb op so5euy “eyli0(0 ‘oeddiz "ejiueln} ‘sooedo ‘ejnede “ojopids ‘oziienb ‘oisejpolbe|d ‘opeyouew wolliew o11oquuy 91Z-1VVY

‘ejiuyaad ‘oeddiz “sooedo ‘ejnnede “ejueln ‘ejuopd ‘oisepoibeld ‘ejjourioe “epusjqudoy ‘oiugxodidound d STZ-1vVY

"e1p1Ies ‘ojeuoqJed ‘oeduiz “ejinede “ojopids ‘ejiueln ‘ejliopp ‘sodedo ‘oedead ap 0ziienb ‘oisepoibeld ‘wodiew oljoqiyue ‘olugxiodidoul|d VY ST1Z-IVY
"ejluel ‘ojeuoqued ‘oeddiz “‘ooedo “ejuod ‘ojiand ‘epeuedb ‘ojopids "ejiede ‘ozuenb “oisepoibe|d “oljoquuy v1Z-IVVY

‘od1ssejod ojedsp|a) ‘oeddiz “ejiuelny ‘ejnnede “ozyuenb o wod ojunl eysod eu nonyjyul anb s ¢ oonnewbew oisepoibe|d ‘eypwiaA waq ejnolq ‘oljoquuy D E£TZ-IVVY
0z34enb oonod “e3joiq ‘ejiuoibulwwind eded oe5ean3s|wSap WO B}|oudyY d €1Z-1vVY

*oedJ1z “sooedo “olugxouidould ‘oisepolbeld ‘oljoquuy VvV €TZ-1VVY

"e3idobo|y/eyjolq “e3iio)d ‘opdliz 'ejiue|je ‘oisejoolbeld ‘sodedo 0zen( ‘olloqiuy 9 602-1VVY

‘oeduiz "ejiuelny ‘'sodedo ‘ozyienb “oisepoibe|d ‘opeuoz orjoqijue ‘ojugxodid 4 602-1VV
*siesauiw-o|ibae ‘0dje3 ‘ozuenb “eqiue|ie “sodedo ‘oljoquuy 3 602-1VV

sielaujw-ojibie ‘ejuefje ‘'sooedo ‘od|ey ‘ey3olq/eydoboly ‘oljoqiuy 2 602-1vV

"eju0)d ‘eanolq "ejiue|je ‘sooedo ‘ojopids ‘oisepolbe|d ‘ozyienb ‘oiugxodidound d 60Z-1VVY

"ejlueyl} "eyidoboyy/eyolq ‘oedliz ‘ojopida ‘ozyenb ‘oisejpolbe|d ‘opeuoz oljoqiuy 3 80Z-1vVY

"ejnolq ‘seynbswuiw ‘sodedo ‘ojopids “odissejod ojedspis) ‘oise|poibeld ‘ozyend d 80Z-1VvVY

"e30119s "eyjede ‘ejueln ‘ozyienb “oisepoibeld ‘olugxodidould Sp s03sad "ejljouilde ‘epus|quioH d 80Z-1VVY

‘ejuely ‘ozyenb “oiseppoibeld ‘epus|quloH V 80Z-1VV

"oedJ1z "ejluel] ‘ojopids “ejqie ‘odissejod ojedspia) “ozienb ‘oljoquuy VY L0Z-IVY

"ejliopd “eyidoboyjy/eynolq ‘eyjiyojue ‘odjel g 9021wV

*sooedo “ojianJ “odje3 "e3o0)d “e3ijounndoe/eljowady ‘eyuoibuiiwin) Y 90Z-1VV
*oedJ|z “o0zyuenb ‘epus|qu.oH TV S0Z-1vVY
"ejjue3)} ‘ojopids ‘elie|npe ‘ejiqje ‘oiseoolbe|d 'e3ijoulo. 'epus|quloH V S0Z-vY

"oedJiz ‘ejjue||e ‘ozyienb ‘oisg|doibe|d ‘ejijouiioe ‘oljoqiuy V $02-1vV

-oedJiz "ejiede ‘ouejpwoud|3ss ‘ejo “e3nnolq ‘sodedo "ejinodsnw ‘ozyend D Z0Z-1vY

‘ouejswoud|nss “ojopids ‘ejiue||e ‘ejinodsnw ‘ejuo ‘sodedo "ejnolq ‘ozyuend d 20Z-1vvY

"e31n00snw ‘oeddiz “eyjede "ejod “ejiuelje ‘ojopids ‘ozyuenb “ejnyoiq ‘sooedQ Vv 20Z-1VvVY

‘ozuenb “odissejod ojedsp|sy ‘oise|doibeld “epus|qu.oy ‘opeusajje ojugxodidould 20-1vVY

"eyidobo|y/e3nolq ‘odey ‘ejijoui3oe ‘e3l|yojuy 9 10-1vV

"0d[e) “ejljouljoe ejl|ijojuy 4 10-1VV

¢ ejzeuow “e3yraob ‘eynoiq ‘ojopids “jednsiaiul odissejod ojedsp|ay ‘ozyuenb ‘0d1pos oisepolbeld 3 10-1VV
"ejidoboyy/einnolq ‘odey ‘ejijoui3de ‘exl|iyouy a 10-1vVY

sooedo "epeziinoiwian elidoboji/elnolq ‘odjel D 10-1VV

‘ozyenb “epuajquloH Vv 10-1VV

oyJo14d0s3aa OINOd

'ojned 0gs ap opejsy ‘sepedly 3 elppuri ap senbly ap 0gibal ep SeoYEUIRLN & SEIYPL SeYI0J SEp BILIOUIRIBUI-0U0B] 0BIN|oNT



"SYLI¥DS3A SYNIWY1 SYd OWNSIY + OXINY — *800¢ ‘Ojuswielolnog op 9saL “ejned euy ‘luleze

‘ojopide "ej1i00/e31301q ‘0ZuEenb ‘oisepolbe|d ‘epeuelb “eulaljo ‘sooedo “ejlueln} ‘opeuoz o1oquuUy 4 §8¢€-1VY
"e31io]p "ejidobojy/e11301g ‘¢ eulAljo ‘olugxodid “sodedo ‘oljpuldss ‘oljoquuy 3 S8E-TVY

ojopide "e3noiq “oisepolibe|d “ozaienb “ejiueln; ‘sooedo “(ould @ 0140) O1]oqUUY D G8E-1VY

od|e] ‘olugxodid “exnolq "ejiueln “ozuenb ‘sooedo “ojopids ‘oljoqijue "ellopp ‘ojeuoqled ‘oisejpoibeld d G8E-IVY
‘oisepoibe|d “ozyienb ‘ejnolq “ejiuey 'sodedo “olugxodid op S03sad ‘01joqIuy V G8E-1VY

‘siesaulw-o|ibae ‘ejiuelje/oedu1z “olugxodid ap soisad “ejueln] ‘oisepoibe|d “ozauenb ‘oljoquuy D £8E-1VVY
‘ejiue||e ‘sooedo "ejii0(0 “ejiuely ‘oeddiz ‘olugxouid ap soisad ‘oisepolbe|d “ozyienb ‘orjoquuy d €8€-1VV
‘ojopids “ejuo)d “oisepolbeld “eanoiq ‘oziienb “odissejod ojedspled V £8€-1VV

‘epeueub “ojugxodid sp soisad "eyidoboyly/einoiq ‘ojopide “ozyaenb “sooedo ‘oljoquuy d 08€-1VV

*siesauiw-o|1bae “ejuod “e3nolq ‘sooedo ‘oisepoibe|d ‘ojopids ‘ozyuend Y 08€-1VY

‘siessujw-o|1bae “ojopids ‘e3noiq ‘sodedo ‘oisepoibeld “0zend 4 8/€-1VV
"oeduiz "e3in00snw ‘ojopids "eanolq ‘sooedo “odissejod ojedspisy ‘oisepolbeld “ozaend D 8/E-1VVY
"siedauiw-o|ibae “oeduiz "sooedo “ojopide ‘e3joiq ‘odissejod ojedsp|ay ‘oziienb ‘oisepolbeld a S/E-1VY

‘ojopida “sooedo ‘ozyien( ‘oljoquuy Y v9E-1VVY

*01U9X02N3| “e31d0|d "e3nnolq ‘siesauiw-o|ibie ‘ozyienb ‘ojopide “sodedo “oljoquuy D Z29€-1VvY

e31101q ‘sodedo ‘olugxouid ‘oisepoibe|d "ozyiend ‘oljoquuy g 29€-1vY

‘siessuiw-o|ibie “eydoboyy/eyzolq ‘ozyiend ‘oloquuy V 29€-1vV

‘siedaujw-o|ibae “ejidoboyy/ennolq ‘ealold ‘sooedo ‘oljoqiue ‘odjel T9€-1VVY

*ejuad “ejin0dsnw ‘ejnnolq ‘sodedo ‘ojopide ‘oisepolbe|d ‘odissejod ojedsp|ay ‘ozend D 6SE-1VY
‘eynbawliw “sooedo “ejnolq “odissejod ojedspia) ‘oisepoibe|d “ozyend g 6GE-1VVY

ojopids “ejyoiq “orjoqiyue ‘sooedo “oisepolbe|d “oziuenb ‘odissejod ojedspled VY 6SE-1VY

‘ojopids “ejiueln “ejnnolq ‘ejop ‘oljoqyue ‘sooedo ‘oisepolbe|d ‘ozyienb ‘odissejod ojedspia4 d GSE-TVY

ojopids “oisepoibe|d sooedo “ejue|je ‘ozyienb “ejiuein ‘oiugxodid ‘oljoquuy d $SE-IVY

ozpenb ‘oeduiz/ejue||e ‘sooedo ‘ejuel ‘oljoquuy VY ¥SE-IVY

*0ed.1z ‘ouled|e ojedsp|ay ‘ojopida “ejiueln} ‘e3od ‘ozyuenb ‘oisepoibeld ‘ejjouiioe ‘epus|quioH a £59¢-1VvY

‘ejljouyoe ‘sooedo ‘ejijede ‘ojeuoqued ‘oisepolbeld ‘ejuo) V €SE-IVY

‘ojopide “ejiuelny ‘ejliop “ejnolq ‘sooedo ‘odissejod ojedsp|ay ‘oziuenb ‘oisepoibeld 3J ZSE-1VY

"e3110[> "0d|e} 'sodedo ‘oljoquuy V ¢SE-TVVY

"|ensiajul odissejod ojedspiay ‘ojeuoq.ed "ejueln} ‘sejob ws o0ziienb waquwe) ‘ozyienb ‘ojugxodidould sp soisad ‘(euisspue) oisepolbeld ‘oljoquyuy |YE-IVY

*e31uo3bulwwind “‘epus|qioH a SvE-1vY

ejlue|je "eqdobojy/einolq ‘ozuenb ‘elnede “ojopids ‘oisepoibeld ‘sooedo “oljoqiue ‘epeuels D TZE-1VY

e31301q ‘ozyienb “ojopida ‘ejiueyy ‘oljoljue ‘ojugXxodid g TZE-VY

sooedo ‘oisepolibe|d ‘ozyienb “ejiuelny “ojopide ‘opeuoz oljoquuy VY T12E-1VY

e]l “ozyenb “ejiue|e/oeddiz ‘sodedo ‘ejiuelny ’ 0ZE-1VY

ejnoiq/endobo)y “oisepoibe|d ‘oziienb “ejjue|je/oedaiz “ejinede ‘o110qi /TE-IVY

ej10p0 “olupxouad “o0djey ‘sooedo “ejljiyojuy STE-VY

*0jeuoq.ed ‘sooedo “ejlio)d ‘od|ey “eulAl|o op sojsad ‘olugxodid ‘ejrjounoe/ejljowad J 0TE-1VY

‘ejuyaad "e3no)d ‘e3iy3sob ‘siepnsiaiul souljed|e sojedspla) ‘ojopids “ejiuely ‘sooedo sjueiseq ‘ozyienb ‘opeydsuew “ejuusunib no ejjoundy q 0TE-1VY
ejueln “ejiue|ie/oedliz “odedo ‘e3nolq ‘oljoquuy 90€-1VY

*sodedo “e31301q 9p so3isad ‘oziuenb ‘oisejoolbe|d ‘odissejod ojedspia4 €0E-1VY

'sejob wa ozyienb e300 “ozyuenb ‘epeyduew epus|quioH | zd ZOE-IVVY

‘ol|oqijue op 0Jiusp OJI3djwelaw |elisjew op siewdoue S905e43ua0u0) Td 20E-1vY

“ejiuyaad ‘eyqie ‘e3no)d ‘ojopids ‘odnisepdolbe|d-oziienb |elsjew sp epeqjus ‘epeuelb sjueiseq wod epueg D Z0E-1VVY

"0jeuoq.ed "ejuyaad ‘eyqe ‘e3uiop ‘ojopid3 D ¢0E-TVY

m

'ojned 0gs ap opejsy ‘sepedly 3 elppuri ap senbly ap 0gibal ep SeoYEUIRLN & SEIYPL SeYI0J SEp BILIOUIRIBUI-0U0B] 0BIN|oNT



"SYLI¥DS3A SYNIWY1 SYd OWNSIY + OXINY — *800¢ ‘Ojuswielolnog op 9saL “ejned euy ‘luleze

‘0z)Jenb ‘ojopjda ‘e3jlio|D D LIv-IVWY

‘oedJizejiqle "elienpe ‘ejnede ‘ozyuenb “ejiueln ‘orjoquue ‘oisepolbe|d “ejljes-odia4 a /Tv-IvY

‘ejlue|e ‘ojopids ‘ozyienb olj9qiuy 4 9TH-TvVY

'S03}24|ns “sodoedo ‘ejlod ‘epua|quioH J 9TH-1VY

‘ojopids “ejiuelny ‘ejiqie “ele|npe ‘oisepolbeld “ejrjounde ‘epeyduew epus|quioHq a 9Tv-1VVY

‘sooedo ‘oise|polbe|d oonod ‘e3110)0 ‘oipisdolp op S03sad "ejljoullde ‘epus|quioH V STH-1VY

*sejnbawiw ‘ojeuoq.ed ‘sooedo ‘oeddiz "ejijede ‘ejjue|e ‘epeuedb ‘epus|quioy "ejnnolq ‘ozyenb ‘oisepoibled “odissejod ojedspia4 Vv TTv-1VVY
"ejnnede “ozyienb op suoqqu ‘odissejod ojedsp|ay “ejisbunsey-o.aua) eaed opuessed epua|quloH /0v-1VY

“ejljounoe ‘oeoduiz ‘eyuein ‘eyjede ‘wodiew epus|quuioy ‘ojugxodid "epeuesb “oziienb ‘oisepoibeld 90-1VV
‘oise|polbe|d “odissejod ojedspia) ‘oljoquue ‘oziend YOv-IVY

‘ojopida @ sooedo "ejiuei] ‘ojeuoqued ‘ejuod ‘e3iumolfq e opuebayd ojusweauoz wod oisepolbeld ‘oljoquue "ejijes-oipisdoiq aT0v-1vv
*siedaulw oj1bae o ojopids ‘ojeuoq.ed “ejnnolq ‘ejuein ‘eyinodsnw ‘oisepoibeld ‘orugxodid ‘oljoquue ‘sooedQ YI0v-1VVY
'sooedo o siesauiw ofibie “ojugxodid o oljoqlue ap S03say CO0Y-1VV

'01eU0qJed 9 B}1301q '0419) 9p OpIX0Jply ‘sodedQ 100v-1VVY

*231301q © Siedauiw ojibie “sooedo “e3p1Ias ‘e3In0dsSnw ‘0z34end HOOP-1VY

‘ojopide o siesaulw o|ibie "e31l0|d> "ejidoboly/e3nnolq ‘orjoquue ‘olls) ap opixodply ‘sodedo ‘odjel 900v-1VY

‘olugxodid Sp S03saJ © 03eu0qJed ‘sejnolq ‘siessuiw ojibae “o1is) op opixoaply ‘ojopids ‘eulAljo sp so3sad ‘0d|e3 ‘oljoquwe ‘sooedQ 400v-1VVY
*siesaulw o|ibae o 0443) ap opIxoJpiy ‘elnnoiq ‘oisepolbeld ‘e300 ‘oljoqyue ‘sooedQ 300%-1VY

‘ojopids @ 0jeuoqgJed "ejuo)p ‘oljoqyue “sodedo ‘siedsuiw of1bay aoor-1vvy

"B110[0 © B31301q ‘slesaulw ojibie “ojopide ‘o4ua) op opIx0Jply ‘ojeuoq.ed ‘od|e} ‘sooedo ‘oljoquuy 200v-1VY

"SieJauiw o|ibae 3 0443y ap opIxoJpiy ‘sodedo "e3iuoibuiwiwind Sp 0e5N|0SXS WO B} oW VOOv-1VY

‘oedJiz ‘ejijede “ojopide “sooedo “sejob was oziienb ‘epeuelb “ejliod “ejnnolq ‘ozyienb ‘oisepoibeld TV 86E£-1VVY

*sooedo “ejiuyaad ‘ojopids “sejob wa ozpenb ‘epeueub “ejuiop “ejinodsnw “e3nnoiq ‘oisepolbeld ‘ozyuend V86£-1VV
*0jopida o 0449} 9p opIX0Jply "ejnodsnuw ‘siesaulw ojibae “'sodedo “ejnolq ‘epeuesb ‘ozyenp da4/6€-1vVY

‘0zylenb o siessuiw ojibae “ejnnolq ‘ejueln ‘oisepolbe|d “sooedo “epeuedb ‘oljoquuy Y.6E-IVY

*0.194 9p OpIX0Jply @ eyuaw|l ‘'sodedo ‘ojopids © 0zpend V96£-1VV

‘e|IbJe op siesauiw o ejjede “epeuelb “ejinodsnw ‘enolq ‘sooedo ‘odissejod ojedspiay ‘oisepoibeld ‘ozyiend V88E-1VVY
"BUIAI|O ©p oe5eJa)|e "eulAl|o 9p S03sad ‘0d|e) “oljpuldsa ‘ossoub olugxodidojio ‘oljoquuy O 98€-1VY

¢ ejyuewl||is ‘eyaodsnuw ‘oeduiz ‘ejnolq “ejnnede ‘ejduss ‘sooedo ‘ozyuend d 98€-1VVY

‘oe5eJ91e ap seyouew "endobojy/einolq ‘oiugxodid 'sodedo ‘eulaljo ap sojsad ‘ejlio ‘oljoqiuy N 98€-1vV

e|ibae ap siesauiw “olugxodid ‘ejuo ‘oljpuidss ‘sodedo ‘oljoqijue ‘eulAljo 9p S031S9Y W 98€-1VVY

‘e|ib1e ap siesauiw "ejidobojy/einolq ‘oljpuidsa ‘sodedo “e3iiop “0d|e) ‘oljoquuy M 98€-1VV

¢ BUIAIIO 9p S03saJ "ej1i0pD “0jeuoqJed ‘sodedo ‘ojopids “0d(e3 ‘oljoquuy [ 98€-1VV

¢ olugxouid ap soisau "ejlu0d "eyidoboyly/einnoiq “od|ey ‘sooedo ‘olpuidss ‘oljoquuy I 98€-1VV

‘e300 "ejidoboyy/e3ino1q ‘sodedo ‘ozyaenb “epedajje esse H 98¢€-1VV

oe5ela)|e op essew o e|ibue ap siesauiw ‘sodedo “epiaA oljpuidss ‘oljoqijue ‘olugxodid 9 98€-1VV

‘e|1bJe ap siessuiw ‘e3110)0 ‘sodedo ‘oljoquuy 4 98€-1VY

‘oe5el93|e op seyduew ‘spJaA oljpuldss ‘sodoedo “olugxodidopo ‘oljoquuy 3 98€-1VVY

‘oe5es9)|e ap essew ‘ejolq "ejuo)d ‘sodedo ‘ojeuoqled ‘oljoquuy a 98£-1vvY

“o110qiyue ‘olugxodid “ejliopp ‘sooedo ‘oljpuidse “sooedo “eUIAIO Sp SOISOY D 98€-1VYVY

¢ eysqqib ¢ eydniq ¢ eyobue ‘eynolq “ejlo ‘sodedo ‘oipuldsa ‘oljoqiue "olugxodid ‘eUIAIO Sp S03SaY d 98E-1VY
ojopida ‘sooedo "ejplIas/ejinodsnw ‘ozyuend TV 98€-1VV

*o|nnJ "ejiuewl||is “ejibae "e3puas ‘sooedo “ejlpab/ejijiyojue ‘ozyuend V 98€-1VVY

“0jopids “0d|e] "sooedo “oijpuidss ‘oljoqijue ‘ojugxodid 9 G8E-1VY

N

'ojned 0gs ap opejsy ‘sepedly 3 elppuri ap senbly ap 0gibal ep SeoYEUIRLN & SEIYPL SeYI0J SEp BILIOUIRIBUI-0U0B] 0BIN|oNT



"SYLI¥DS3A SYNIWY1 SYd OWNSIY + OXINY — *800¢ ‘Ojuswielolnog op 9saL “ejned euy ‘luleze

ejnede “epeuelb “ejnolq ‘oisepoibeld ‘ozuend v/P-1VY

"e11301q ‘ozyenb ‘oisepoibe|d “odissejod ojedspla4 89t-1VVY

‘ejjede ‘e3nnoiq “epeuesb ‘ozyienb ‘oiseoibeld £L9-1VY

“euljew.ny ‘ozyienb “oisepoibe|d “odissejod ojedsp|a4 Y9b-1VY

‘|ennsJaul odissejod ojedsp|ay ‘ojopide “olugxodidould “ozyuenb “oisepoibeld ‘oljoquuy Vv 29v-1VY
*sodoedo “ojopide ‘ojeuoq.ed ‘ozyienb ‘oisejpoibeld ‘oljoquuy [SP-IVY

*ozyenb ‘ojopida D LSP-TVY

‘ozyenb “oisepoibe|d ‘epus|quioH a /SP-IvY

‘0jeuoq.ed ‘ejuel ‘ozyienb “oisepoibe|d "epusjquuoy ‘olugxodidoul)) Y /LSP-1VY

‘oe5ew.oyop Jod ejiuad o ejinbawuiw “ozyuenb ‘oisejpolbe|d ‘odoissejod ojedsp|ad 0SP-1VvVY

‘oljoquyue ap endjoe ‘ejue)ny ‘ojopids ‘ejndadiue ‘ozyenb ‘oisepoibe|d ‘odoissejod ojedspled D 6bP-1VY
‘ojopids ‘olugxouidoio “oipisdoip ‘opeuajje oisepolbeld a 6vv-1VVY

‘oeduiz ‘ojopide "ejnede ‘epeueub ‘ejnolq ‘ozyienb ‘oisejpoibe|d ‘odissejod ojedsplad Vv 6bP-1VY
"ejljoJqy/ejuew||is 'sodedo “ejnolq ‘eynodsnw ‘ozyuenb ‘ejiqie ‘opeziiinodsnw oisejdolbe|d ‘o0au)p0ao1 SvH-1vY
“ejede ‘oeodiz ‘eyjswuiaA ejnoiq ‘oziuenb ‘oiseppolbeld [vv-IVY

"sieppnsiaul 0zyienb o odissejod ojedsp|ay “ejinede ‘oisepoibeld ‘oljoquuy 0b-1VvY

‘oeduiz ‘ojedspla) “ozaienb “olugxodidould “epeuels LEY-IVY

‘oise|oolbe|d ‘odissejod ojedsp|ay ‘ozienb “ejiede ‘olugxodidould ‘epeuelb ‘ejueli] YEY-TVY
“eyjljodedss ‘opedayle olugxodid "ejod ‘ojopids ‘ozyienb ‘od1djed sjueiseq oisejooibeld a ZEP-1IvY

‘oul|ed|e ojedspi|a) ‘ozylenb ‘oljoquuy V ZEP-1VY

"ojedsp|a} "0z1end vV TEP-1VY

‘ojopida “oljogyue ‘(elie|npe ‘ejiqje) oul|ed|e ojedsp|a) '0zuenD 2 0Ep-1VV

e300 ‘e3pas ‘ojopids ‘odissejod ojedspisy “oeddiz ‘ejiueln ‘oonise|polbeld-ozyienb |elusjew ‘epusiquioq d 0SH-IVVY
"e330lq ‘ozylenb ‘epus|quloH vV 0EP-1VVY

‘ouejowoud|nss ‘ojopids “ejueln ‘ediw “ejuod ‘oziuenb ‘odissejod ojedspled d 62v-1VVY

*910J oeSezjopids “ediw ‘ozyienb “oisepoibe|d “odissejod ojedspla4 VY 62v-1VVY

‘ozuenb “oisepoibe|d “oljoqijue ‘ojugxodidould 12P-1VVY

"ejlue(|e ‘ejijounde ‘ojeuoqued "e3liopd ‘ozyenb ‘oziuenb sp sejob wod oisepoibeld ‘epusiquioHy 4 8TH-1VV
‘ouejswoud|insa "ejueln "eynede ‘ozyuenb ‘ojopids ‘oisepoibe|d "epus|quuoH D 8TH-1VV

'ojned 0gs ap opejsy ‘sepedly 3 elppuri ap senbly ap 0gibal ep SeoYEUIRLN & SEIYPL SeYI0J SEp BILIOUIRIBUI-0U0B] 0BIN|oNT



Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo.

ANEXO 5

TABELAS DE DADOS GEOQUIMICOS
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo.

Resultados de analises quimicas de elementos maiores por FRX, no Labogeo do

IGCE/UNESP, em junho/2003.

Resultados de anélises quimicas de elementos maiores por FRX, no Labogeo do IGCE/UNESP, em junho/2003.

LABOGEO AMOSTRA SiO2 TiO: | ALOs Fe;0;T [ MnO | MgO | CaO Na;O | K:O | POs | LOI SOMA
ANA7413 | AAL204 A 5542 07| 929 1087 | 014]1008| 96| 161]087] 007| 1,38 100,03
ANA7414 | AAL208Br |5315| 082 824 1311 022]1092|11,12| 095|052| 006 088| 99,99
ANA7181 | AAL-208 E 5034 | 058 13,08 | 11,33 | 02| 973 11,18| 2,07]059| 004| 085 | 9999
ANA7415 | AAL-209B 5256 | 082 858 | 1343 | 0241155 1029| 09]032| 007| 1,23| 99,99
ANA7182 | AAL-209 C 5145 018 | 492 1007| 018| 21| 76| 027]009| 002| 4,68 100,02
ANA7183 | AAL-209F 5223|082 858| 127| o02|11,74|11,14| 1,04]|052] 011| 092| 100
ANA7416 | AAL213 A 496 | 1,53 | 10,02 | 1402 | 016 983 | 1146| 1,93|044| 013 | 086| 99,98
ANA7417 | AAL-296 4747 | 1,73 | 1491 | 1452 | 016| 728 848| 312|092 023| 1,19 | 100,01
ANA7418 | AAL-306 4959 | 073| 61| 1382| 021| 158 | 11,13 093|021 005| 1,43| 100
ANA7419 | AAL-315 4935|081 652] 1499 | 02| 166 863| 1,18|018]| 004 1,52| 100,02
ANA7184 | AAL-353 A 44,68 | 26| 1658 | 11,45| 015| 7,89 | 65| 282|246 038 496 | 100,03
ANA7185 | AAL-354 A 5254 049 298| 103| 01618481259 | 048|0415| 034| 1,52 | 100,03
ANA7420 | AAL-354B 50,19 | 072 7,81 | 1386 | 0,22| 1371096 | 1,25|054| 006| 0,69 | 100
ANA7186 | AAL-361 56,17 004 1586| 901| 016]2806| 025| 004]001| 002] 44| 10002
ANA7187 | AAL-362B 5237 | 046| 932| 998| 0171277 | 1219| 1,28]|029| 003| 1,16 | 100,02
ANA7188 | AAL-380B 4745|091 1019| 176| 029]1007| 95| 136|063 | 016 1,82| 9998
ANA7189 | AAL-383B 521 | 05| 802| 1096 | 018 13,87 | 11,95 1]056| 004| 0383 100,01
ANA7190 | AAL-383 C 5404 | 045| 81| 1045| 0241306 10,68 | 1,01 |056| 004| 1,37| 100
ANA7191 | AAL-385 A 479 ] 062| 831| 1312 0251293 | 1246 | 1,21|012]| 004 3,05| 100,01
ANA7192 | AAL-385B 49,85 | 0,64 | 1343 | 1065| 021 | 947 |1221| 1,75|031| 011 1,41 | 100,04
ANA7193 | AAL385C 5049 | 06| 906 11,64| 026] 1184 13,63| 1,01]019] 005| 1,23| 100
ANA7194 | AAL385E 48,89 | 03| 875| 1011 | 0419|1758 | 1042| 056|005 0,03| 3,13 | 100,01
ANA7195 | AAL-385F 51,76 | 05| 139 1076 | 022| 814 11,28 | 1,94|032] 005| 1,16 100,03
ANA7196 | AAL385G 1988 | 036| 793| 1096 | 016]1969| 849| 06007 003 1,85| 100,02
ANA7197 | AAL-386 A 7134 023 128| 399| 004| 693 028| 052|0415| 004| 3,71 100,03
ANA7198 | AAL-386B 459 ] 029| 949 | 1126 0161766 | 844| 034]|005| 002| 64| 100,01
ANA7199 | AAL386 C 4693 | 031 861| 1023| 014|189 | 995| 037|004 003 446 100,03
ANA7200 | AAL386G 4827 | 033 1019| 993| 018]1947| 943| 058|007 005]| 1,51 | 100,01
ANA7201 | AAL-386 H 4721 | 3,03 | 1508 | 1693 | 018| 3,82 | 035| 015|186 0,24 11,16 | 100,01
ANA7202 | AAL-3861 47,85 | 034 1007 | 957| 0417|1858 | 995| 092| 01| 0,04 242 100,01
ANA7203 | AAL-386 M 4324 | 025| 957 | 1066 | 0211906 1208| 015|002 002 477 | 100,03
ANA7204 | AAL-386N 2921|021 64| 956| 019]1899| 951| 032]003| 001 556| 9999
ANA7205 | AAL-386 0 4761|018 | 605| 991| 017]21,82| 826| 024|003 001 574| 100,02
ANA7206 | AAL-397 A 48,07 | 1,75 | 1417 | 1897 | 022| 521 | 972| 1,03|056| 018 011| 99,99
ANA7207 | AAL398A1 | 6035 | 098] 1613 | 843| 011| 33| 365| 259| 21| 02| 218 100,02
ANA7208 | AAL-400 A 51,79| 04| 502| 111| 021]1812]10,08| 0386 |0,09| 001| 236 | 100,04
ANA7209 | AAL400F 4531 039| 229| 1315| 0418|2723 | 598| 032[005| 001 509| 9999
ANA7210 | AAL400G 5214 | 03| 342| 125| 014]2506| 023| 007]003| 002| 612 100,03
ANA7211 | AAL-4001 44,79 | 086 | 499 | 1784| 0291749 |1005| 09]009]| 002| 27| 100,02
ANA7212 | AALA401 A 4927 | 054| 1203 | 9,07| 032| 693|1926| 1,08|027| 0,05| 1,19 | 100,01
ANA7213 | AAL401B 5089 | 062] 1331 | 947| 02| 671 1414| 1,78 |044| 006| 24| 10002
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo.
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Resultados de analises quimicas de elementos-traco por FRX, no Labogeo do

IGCE/UNESP, em junho/2003.

Resultados de analises quimicas de elementos-traco por FRX, no Labogeo do IGCE/UNESP, em junho/2003.

LABOGEO AMOSTRA Ba | Ce | Cr Cu|La |[Nb|Ni |[Rb|Sr |Y |Zr

ANA7413 AAL-204 A 9% | 14 866 | 67| 11 8| 224| 13| 67| 19| 71
ANA7414 AAL-208 Br 55 ) 1153 | 44| 13 5| 333| 11| 67| 16| 56
ANA7181 AAL-208 E 75 3 616 | 19 1 4| 178 | 22153 | 14| 34
ANA7415 AAL-209 B 26 8 1149 | 15 1 7| 337 7| 32| 19| 53
ANA7182 AAL-209 C 33 8 2239 | 44 5 4| 1430 20| 12| 14
ANA7183 AAL-209 F 54 9 1114 | 71 4 4| 347 112 | 15| 53
ANA7416 AAL-213 A 79| 13 707 | 165 3 70 192 196 | 26| 88
ANA7417 AAL-296 201 | 28 213|103 | 17 9| 182| 35|249| 28| 140
ANA7418 AAL-306 24 7 2198 | 71 9 7| 692 3| 30| 13| 45
ANA7419 AAL-315 37| -5 1972|108 | 13 4| 930 2| 61| 21| 47
ANA7184 AAL-353 A 275 | 49 247 | 43| 18| 25| 130|271|465| 30| 198
ANA7185 AAL-354 A 1 8 2959 1 8| 361 2|1 29 7| 24
ANA7420 AAL-354 B 38| 12 1132 1| 10| 284 65| 20| 44
ANA7186 AAL-361 0| 14 3054 1 818 1 6 2 7
ANA7187 AAL-362 B 43 9 1619 2| 12 5| 208 81193 | 15| 35
ANA7188 AAL-380 B 116 | 28 502|219 | 38| 15| 597 | 43| 26| 74| 83
ANA7189 AAL-383 B 43| 26 1523 | 54| 55 5| 199 8| 57| 20| 30
ANA7190 AAL-383 C 62| 15 1616 | 89| 28 6| 196| 14| 42| 16| 32
ANA7191 AAL-385 A 24 0 1634 | 65 5 4| 471 3| 72| 15| 32
ANA7192 AAL-385B 158 9 1050 | 210 | 17 8| 297 | 13|147| 17| 42
ANA7193 AAL-385C 100 2 1434 | 53 1 2| 441| 18| 71| 12| 32
ANA7194 AAL-385E 23 6 2503 | 13 9 3| 1469 1| 44| 16| 22
ANA7195 AAL-385F 149 9 1042 | 86 0 4| 238 168 | 20| 30
ANA7196 AAL-385G 24 ) 2370 2 7 5| 1468 41| 28| 26
ANA7197 AAL-386 A 0| 22 259 20 6| 192| 10| 12| 13| 105
ANA7198 AAL-386 B 49 0 2846 | 27 5 4| 1394 138 9| 18
ANA7199 AAL-386 C 28| 10 2397 19 4| 1287 771 29| 20
ANA7200 AAL-386 G 12 0 1933 0 4| 857 2| 31| 11| 23
ANA7201 AAL-386 H 971 | 94 154| 99(239| 14| 106| 97| 48117 | 204
ANA7202 AAL-3861 24| 4 1704 | 20 8 5| 959 1| 35| 14| 22
ANA7203 AAL-386 M 48 1 3094 | 79 6 41 1603 179 12| 16
ANA7204 AAL-386 N 48 0 4233 8 4 41 1880 21125 7| 13
ANA7205 AAL-386 O 22 0 3451 2 0 2| 2145 1101 6| 14
ANA7206 AAL-397 A 78 5) 364 | 120 7 7| 129 12| 47| 33| 82
ANA7207 AAL-398 Al 650 | 44 349 1137 | 37| 10 62| 75(228| 50| 159
ANA7208 AAL-400 A 3] 12 1475 | 15 9 6| 1366 4| 33 9| 25
ANA7209 AAL-400 F 32| 10 1551 | 85 3 5| 2392 1| 41 8| 23
ANA7210 AAL-400 G 32 1401 | 99 3 5| 1982 10 41 29
ANA7211 AAL-4001 59 7 3161 | 172 14 5| 711 76| 19| 47
ANA7212 AAL-401 A 593 | 14 604 | 121 | 69 5| 248 | 14|207| 58| 32
ANA7213 AAL-401B 409 1 639 | 42994 6| 340| 18|143|295| 29
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo.

Resultados de analise quimica para elementos terras-raras por ICP-AES, no
Labogeo do IGCE/UNESP, em 19/dezembro/2003.

Resultados de anilise quimica para elementos terras-raras por ICP-AES, no Labogeo do IGCE/UNESP, em

19/dezembro/2003.

LABOGEO AMOSTRA La Ce Nd Sm Eu Gd Dy Er Yb Lu
ANA7413 AAL-204 A - - - - - - - - - -
ANA7414 AAL-208 Br
ANA7181 AAL-208 E
ANA7415 AAL-209 B - - - - - - - - - -
ANA7182 AAL-209 C 411| 562| 542 13 063] 155| 149| 099| 093 0,14
ANA7183 AAL-209 F 462 | 105 6,8 2,07 0,92 25| 241 | 144| 127 0,21
ANA7416 AAL-213 A 112 | 179] 133 353 893 | 309 | 226| 11,2| 983 1,72
ANA7417 AAL-296 12,6 | 309]| 17,3 4,37 1,56 49| 453 26| 237 0,37
ANA7418 AAL-306 379| 7,82| 6,78 1,91 086 224| 211 | 111| 0,71 0,09
ANA7419 AAL-315 5,42 65| 821 2,32 1,12 3,26 | 3,06 | 1,63| 0,96 0,13
ANA3643 AAL-321 C 757 | 414 13 3,55 149 | 454 | 443| 269| 232 0,36
ANA7184 AAL-353 A 169 | 402 21 511 186 512 | 409| 231| 1,94 0,32
ANA7185 AAL-354 A 2,78 | 574 | 2,78 0,96 075 1,11 11| 072| 057 | 0,081
ANA7420 AAL-354 B 29 | 821 6,1 2,18 0,79 3| 338 1,86| 1,62 0,24
ANA7186 AAL-361 078 | 083| 053] 005 | 0047]| 011| 016| 011| 011| 0,016
ANA7187 AAL-362 B - - - - - - - - - -
ANA7188 AAL-380 B - - - - - - - - - -
ANA7189 AAL-383 B - — - = - - — — - —
ANA7190 AAL-383 C
ANA7191 AAL-385 A 24| 315 32 1,12 049 | 1,67 | 207| 1,33| 089 0,14
ANA7192 AAL-385 B 829 | 158 8,09 1,89 0,92 22| 264| 1,68| 1,23 0,18
ANA7193 AAL-385 C 17 37| 283 1,12 063] 161| 206| 1,31| 1,01 0,14
ANA7194 AAL-385 E 34| 641 41 13 064 1,73 | 299 23| 261 0,38
ANA7195 AAL-385 F 348 | 436 469 1,47 0,76 21| 312| 237| 215 0,34
ANA7196 AAL-385 G 59| 234| 975 3,39 127 397 | 623| 353| 3,18 0,49
ANA7197 AAL-386 A 13,7 1| 116 2,44 087 248 | 216 | 1,22| 0,94 0,13
ANA7198 AAL-386 B 13| 232| 157 0,38 03| 077] 098] 062| 046 0,07
ANA7199 AAL-386 C - - - - - - - - -— -
ANA7200 AAL-386 G 13| 292| 1,9 0,73 035] 1,02 13| 068| 046| 0,064
ANA7201 AAL-386 H 96,2 | 694 | 925 21,7 527 | 218| 174| 951 | 588 0,82
ANA7202 AAL-386 1 - - - - - - - - - -
ANA7203 AAL-386 M - - - - - - - - - -
ANA7204 AAL-386 N - - - - - - - - - -
ANA7205 AAL-386 O 1,15| 1,26 1,1 0,25 015]| 049 | 051 03| 015 0,02
ANA7206 AAL-397 A - - - - - - - - - -
ANA7207 AAL-398 Al 357 | 565| 39,6 9,73 251 102 | 962 | 421| 282 0,41
ANA7208 AAL-400 A 2,08 | 927 | 417 1,59 088 1,94| 176 | 076 | 047 0,06
ANA7209 AAL-400 F 34| 551 | 431 14 067 1,46 | 1,21 | 052| 0,26 0,03
ANA7210 AAL-400 G 2,01 | 488 1,6 0,28 017 042| 059| 037 | 027 0,04
ANA7211 AAL-400 1 - - - - - - - - - -
ANA7212 AAL-401 A - - - - - - - - - -
ANA7213 AAL-401 B 548 63| 528 106 | 2341| 789 | 533 24| 182 3,05
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. v
Dados utilizados neste trabalho de Lazarini (2000), Oliveira et al. (1998) e obtidos
entre 2000 e 2003.

AMOSTRA | SiO2 | TiO; | ALO; | Fe;O; | FeO | FeOT | Fe:OsT | MnO | MgO CaO [ Na2O | K20 P,Os | LOI | TOTAL
AAL-01A 5548 | 0,18 3,73 5,10 4,71 9,30 10,33 0,24 16,92 11,19 | 0,53 0,29 0,01 1,66 100,04
AAL-01C 61,08 | 0,04 0,88 1,96 1,59 5,305 3,73 0,04 29,82 0,10 -0,02 0,03 0,01 4,53 100,04
AAL-01D 57,48 | 0,04 1,19 6,68 2,95 8,96 9,96 0,15 26,54 0,21 -0,01 0,12 0,01 4,03 99,39
AAL-01E 75,75 | 0,03 | 14,31 0,05 0,21 0,25 0,28 0,00 0,11 0,75 4,58 4,25 0,03 0,31 100,38
AAL-01F 58,35 | 0,04 0,77 8157 4,79 8,00 8,89 0,17 28,51 0,44 -0,02 0,03 0,01 BAIS] 99,79
AAL-01G 58,90 | 0,04 1,45 4,28 2,77 6,62 7,36 0,12 28,29 0,36 -0,02 0,04 0,01 4,02 100,25
AAL-205A1 || 55,18 | 0,11 4,97 5,82 4,19 943 10,48 0,36 16,55 10,86 | 042 0,25 0,02 2,19 100,92
AAL-205A2 | 53,92 | 043 7,26 6,69 4,76 | 10,78 11,98 0,18 14,80 10,68 | 0,90 0,22 0,06 1,30 101,20
AAL-205A3 | 52,26 | 0,96 8,53 8,83 506 | 13,01 14,45 0,21 11,34 10,79 | 0,85 0,82 0,11 1723 101,00
AAL-206A1 | 54,97 | 0,15 4,12 4,01 3,11 6,72 747 0,21 22,69 8,19 0,49 0,07 0,03 2,74 100,77
AAL-206A2 | 54,88 | 0,17 4,65 5,71 1,94 7,08 7,87 0,21 24,48 4,27 0,36 0,09 0,02 4,01 100,78
AAL-206B | 56,08 | 0,18 4,09 4,32 3,53 742 8,24 0,18 25,95 1,21 0,20 0,20 0,02 4,95 100,91
AAL-208A | 51,76 | 0,83 9,33 9,97 3,14 | 12,11 13,46 0,22 11,72 10,83 1,34 0,67 0,14 0,87 100,81
AAL-208B | 53,30 | 0,83 8,09 7,39 550 | 12,15 13,50 0,21 11,69 11,01 1,03 0,50 0,08 0,86 100,81
AAL-302A | 49,18 | 1,98 | 1491 - - - - 0,21 4,96 9,22 2,66 0,76 0,31 0,58 100,04
AAL-302B || 56,55 | 1,24 | 15,07 - -—- - -—- 0,22 3,26 7,51 2,92 0,61 0,21 0,18 100,01
AAL-310B || 48,87 | 0,73 4,11 — -— — -— 0,18 20,39 8,00 0,62 0,10 0,07 1,96 100,03
AAL-310E | 49,27 | 0,32 1,25 — -— — -— 0,17 29,29 2,99 0,10 0,05 0,02 3,77 100,63
AAL-317 53,14 | 0,64 7,22 - - - - 0,23 11,51 9,99 0,96 0,63 0,07 1,21 100,03
AAL-320 49,24 | 295 7,99 - - - - 0,26 10,28 11,61 1,05 0,74 0,17 2,30 99,98
AAL-321A || 53,26 | 0,81 6,61 - -— - - 0,19 12,44 11,33 | 0,92 0,21 0,08 1,22 100,00
AAL-321B || 58,53 | 049 | 13,05 - - - - 0,11 5,52 11,12 1,49 0,68 0,06 1,67 100,35
AAL-321C || 54,63 | 1,32 | 14,03 -—- -—- - -—- 0,14 5,70 7,85 3,15 0,25 0,14 0,65 100,01
AAL-322 5490 | 0,63 | 14,87 3,20 6,23 9,11 10,12 0,17 7,01 1090 | 1,51 0,13 0,07 1,27 100,89
AAL-323 45,20 | 0,16 518 2,07 6,79 8,65 9,61 0,11 28,81 4,62 0,23 0,05 0,01 6,06 99,32
AAL-328 50,38 | 0,64 4,61 2,63 | 1087 | 13,24 14,71 0,20 16,74 10,18 | 0,69 0,07 0,14 2,90 100,07
AAL-345A | 51,20 | 0,62 519 - - - - 0,19 16,16 11,86 | 0,38 0,07 0,06 1,03 99,18
AAL-345B | 54,25 | 0,78 7,93 - - - - 0,18 12,31 11,52 | 1,98 0,17 0,07 0,60 101,00
AAL-345D | 48,98 | 0,81 6,53 - - - - 0,20 17,82 9,36 0,58 0,10 0,11 0,97 99,57
AAL-346 50,60 | 0,83 6,41 - - - - 0,18 14,57 1144 | 0,63 0,20 0,07 1,75 99,76
AAL-347 48,63 | 0,70 5,75 - -—- - -—- 0,22 18,69 9,51 0,81 0,11 0,07 0,94 99,18
AAL-348 55,53 | 0,62 | 12,38 -—- - - -—- 0,18 7,96 9,38 2,61 0,89 0,06 0,93 100,83
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vi

Dados utilizados neste trabalho de Lazarini (2000), Oliveira et al. (1998) e obtidos

entre 2000 e 2003.

AMOSTRA | Ba | Rb | Sr | Y | Zr INb|Cu| Ni | Cr |La|Ce|Nd |Sm |Eu|Gd|Dy |Ho |Er|Yb|Lu
AAL-01A | - 4 15 |13 | 24 | — | - 329 |1263| 3 |7 | 5 | 2 |1 |2 |2 |1 ]|1|1]0
AAL-01C | --- | -13 8 4 | - | - 2146 | 411 | - | - | o= | = [ | e e e - |
AAL-01D | - | -8 9 3 | == | -- | 1582 | 2570 | -== | == | === | e | o= | = | == [ e [ [ - | -
AAL-01E || --- | 114 | 148 | 63 | 57 | == | === | 20 | 119 | == | == | == | == [ = | = | = | = | = | — | -
AAL-01F | --- | -2 10 3 |- |- 1883|406 |1 | 1|1 |0 [0O]O|]O]O|O]|O]O
AAL-01G | — | -3 10 — | - 12030428 || | = | —|—|—|=—=|—|—|—|—

AAL-205A1 | - | -4 22 |18 - | = |1006 [ 3155 | - | == | === | = | == | - | = | = |- |- |~

AAL-205A2 | —- | -5 32 |13 | 17 | — | — | 182 | 4% |— | —| — | — | —|—|—|—|—|—|—

AAL-205A3 | - | 24 | 62 |39 | 60 | - | ---| 255 | 791 (13|12 |15 | 5 |2 |5 |5 |1 |3 |3 |1

AAL-206A1 | -—- | 16 8 9 - | - | 1112 | 1348 | = | - | = | — | — | — | = | =~ ||| —

AAL-206A2 | --- 2 10 | 13 — | — 1336 (15887 | — | — | = | — | —| —|—=|—|—|—|—
AAL-206B | - | -5 27 | 3 — |- |1505 (169212 | 4 | 4 |1 |1 |1 |1 ]0]0]|0]O
AAL-208A | - | 10 | 72 |28 | 45 | — | — | 267 | 818 |- |—| — | — |— | — | —|—|—|—|—
AAL-208B | --- 2 75 |14 | 48 | —- | - [323 |95 |4 |10 6 | 2 |1 [2 |2 |1 [2][1]0
AAL-302A | - 0 |[186 43198 | 2 |- |37 |13 |— || —|—|—|—|—|—|—|—-—/|—
AAL-302B | --- 1 236 | 55 [ 835 | 12 | —— | 32 | 130 |- || = | = | = | — | = | —|—|— |-
AAL-310B | --- 0 50 |104| 36 | 1 | --- | 746 |1653 | - | == | == | =~ | == | = | = | = |- |- |—
AAL-310E | --- 1 21 | 2 |12 |5 |- [1541|1121|1 |2 | 2 | 0O | O[O |O |--[0O0f[O]O
AAL-317 | --- 1 19 |29 | 48 | 6 | — | 209 | 482 |7 (13| 9 |3 |1 |4 |5 |—-|3|3]0
AAL-320 | --- 2 | 176 | 41 | 238 | 63 | - | 389 | 389 |- | - | == | = || = | |- || - | -
AAL-321A | - 2 62 |22 4 | 0 |-—-[19 | 733|597 |2 ]|1[3]3|-—-]2]3
AAL-321B | - | 16 | 116 [ 34 | 45 | 1 | --| 82 | 259 |14| 8 [ 19 | 5 |2 | 6 — |43
AAL-321C | --- 1 193 | 24 | 83 |12 | — | 46 [ 152 | 6 |14 |11 | 3 |1 | 4 - 132
AAL-322 | -4 73 |16 | 22 | 7 |- | 124 | 169 [ || — | = || —|—|—|—|—]|—
AAL-323 | 18 19 | 7 | 14 | 5 | - 3494|2647 1 |1 | 1 | O O | 1T |10 |1|1]0
AAL-328 || 33 | 31 83 |8 | 57 | 7 | - | 840 |1599 |88 |27 [147 | 39 |10 |28 |23 | 5 [12(10| 1
AAL-345A | --- | 14 | 44 [ 13| 42 | 3 |- | 470 |1554| 5 |8 | 8 | 2 |1 |3 |2 |--]2]|1]0
AAL-345B | -8 | 21 84 |19 | 46 | 4 | - [ 285 | 799 [ || — | = |=—=|—|—|—|—|—]|—
AAL-345D | -5 | 23 | 37 [ 25| 59 [13 | - | 925 |1674|27 |15| 28 | 7 |2 | 6 |5 |1 |3]|]2]0
AAL-346 7 31 | 53 |21 | 64 |18 | —— | 422 |1384 | - | — | - | = [ — | — | — | — | —| — | —
AAL-347 | 2 | 14 | 78 |17 | 50 |10 | - [ 924 |1512 | — | == | === | — | = | = | = | — || —|—
AAL-348 | - | — el el B el el Bl el el el el el el el el el el el
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /fguas de Linddia e Arcadas, Estado de S&o Paulo. Vi

Dados extraidos do trabalho de Peloggia (1990).

AMOSTRA | SiO2 | TiO:2 | AL:O3 | Fe2Os3 | FeO | FeOT | Fe:OsT | MnO | MgO | CaO | Na:O | K:O | P.Os | TOTAL

AP-II-3 4940 | 0,32 | 1,06 4,20 7,70 | 11,48 | 12,75 0,16 [3220| 480 | 023 | 0,03 | 005 | 100,15

AP-11-40 47,70 | 3,00 | 14,00 350 1230|1545 | 17,17 019 | 610 | 11,00 | 1,40 | 036 | 0,55 | 100,10

AP-1I-65 50,20 | 1,30 | 14,30 3,00 10,00 | 12,70 | 14,11 018 | 680 | 980 | 350 | 050 | 0,16 99,74

A-VII-110a | 52,20 | 0,62 | 12,80 1,20 7,60 | 8,68 9,64 016 | 830 | 1410 | 230 | 031 | 0,06 99,65

A-VII-72a 4940 | 0,74 | 430 8,30 730 | 14,77 | 1641 021 [17,20 1210 | 098 | 0,21 | 0,05 | 100,79

A-VII-130b | 51,00 | 1,50 | 13,80 | 13,60 | 1,90 | 14,14 15,71 055 | 540 | 10,00 | 1,30 | 0,38 | 0,15 99,58

A-VII-71a 51,90 | 0,64 | 12,60 1,00 740 | 830 9,22 017 | 820 | 1430 | 2,70 [ 048 | 0,07 | 9946

A-X-113b 5590 | 0,60 | 12,40 2,00 8,90 | 10,70 | 11,89 016 | 7,20 110,30 | 2,60 | 0,21 | 0,07 | 100,34

A-XI-81 49,50 | 1,70 | 13,50 5,70 7,20 | 12,33 | 13,70 019 | 7,80 | 10,60 | 2,90 | 0,67 | 0,20 99,96
AP-183 5040 | 047 | 6,70 7,90 3,30 | 10,41 11,57 0,15 [ 23,10 | 850 | 055 | 0,05 | 005 | 101,17
AP-184 53,30 | 0,78 | 11,80 2,10 8,00 | 9,89 10,99 0,15 [ 11,00 | 1050 | 1,70 | 0,22 | 0,15 99,70
AP-I-1 51,70 | 0,61 | 13,10 1,10 740 | 839 9,32 018 | 7,70 | 1520 | 2,20 [ 043 | 0,07 | 99,69

AP-TI-12 48,00 | 0,71 | 11,10 290 |10,20 | 12,81 14,23 019 [13,80 ] 11,20 | 2,20 | 0,17 | 0,06 | 100,53

AP-1I-13 50,70 | 0,49 | 10,30 4,20 590 | 9,68 10,75 0,20 [ 13,60 | 13,50 | 1,20 | 0,21 | 0,05 | 100,35

AP-1I-22 52,80 | 0,76 | 10,00 2,00 8,50 | 10,30 11,44 0,76 | 880 | 1420 | 1,80 | 0,23 | 0,11 99,96

AP-TI-120 48,10 | 1,90 | 15,30 340 | 11,00 | 14,06 | 15,62 019 [ 710 | 890 | 260 | 140 | 025 | 100,14

AP-409 4990 | 0,70 | 4,70 6,50 570 | 11,55 | 12,83 017 [ 2590 ] 580 | 0,64 | 005 ] 0,05 | 100,11

AMOSTRA | Ba | Rb | Sr | Y | Zr | Nb Ni Cr |[La|Ce|Nd|Sm Eu|Gd|Dy |Ho| Er |Yb|Lu

AP-1I-3 20 | 10 [ 18 | 13 | 22 20 | 2000 | 860 |3 |6 |5 |1 ]0]J1 |1 ]J]O0]1T]1]O
AP-11-40 20 | 10 [ 160 | 42 | 260 | 40 134 | 220 (27 (64|35 | 8 |2 |7 |8 |25 ]4]1
AP-1I-65 180 | 25 [290| 25 | 90 20 210 | 148 |12 (28|17 | 4 |1 |3 |4 |1 |2 ]2]0

A-VIL-110a | 47 | 14 [150 | 17 | 34 | 20 | 320 | 700 | — | — | — | = | =~ | — |~ | — | — | — | —
AVIL72a | 20 | 10 [ 52| 18 | 40 | 20 | 1190 | 1520 | — | — | — | — | — | — | — | — | — | — | —
A-VII-130b | 180 | 10 | 54 | 38 | 360 | 11 | 68 | 104 | | -« | == | o= | = | o= | o | o | = | o~ | -
AVIL71a | 270 | 10 [190| 92 | 40 | 20 | 390 | 775 | |~ | — | — | |~ |~ | — | — |~ | —
A-X-113b 28 | 10 |76 | 25 | 56 | 20 | 166 | 190 | - || = | = | = | o | = | | = | — | —

A-XL81 360 | 16 | 120 32 | 106 | 20 | 128 | 340 |« | — | — | | | | = | | = | = | —
AD-183 22 |10 |19 | 23 | 37 | 20 | 1155 |2385 |4 |5 |6 | 2|1 | 2|3 |1|2]|2]0
AP-184 69 | 10 | 66 | 20 | 66 | 20 | 340 | 745 |- | | o | o | o | - | o | - | o~ | - |
AP-II-1 210 | 10 |170| 32 | 35 | 20 | 380 | 675 |- | - | o | or | oo | oo | o | | o | - | -
AP-II-12 20 | 10 |35 | 17 | 35 | 20 | 420 | 860 |3 |7 |6 |3 |1 |4|5]|1|3|3]0
AP-II-13 41 | 10 |57 | 17 | 28 | 20 | 520 |1100 |18 |48 |27 | 6 | 2| 6 | 6 | 2 | 4|3 |1
API1.22 57 | 20 |210| 18 | 44 | 20 | 370 | 900 |« | — | — | | | | | | = | —]—
AP-II-120 | 610 | 83 240 | 31 [ 196 | 20 | 250 | 140 | o | oo | o | oo [ om | o | o | o | = | - | -
AP-409 20 | 10 | 64| 16 | 50 | 20 | 1800 |1500| 4 |5 |5 | 20| 1 |2|0o|1|1]0

Lazarini, Ana Paula. Tese de Doutoramento, 2008. — ANEXO 5: TABELAS DE DADOS GEOQUiMICOS.




Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo.

ANEXO 6

TABELAS DE DADOS DE QUIMICA
MINERAL
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LISTA DE ABREVIATURAS UTILIZADAS

amp: anfibdlio
chl: clorita

grt: granada
op: opaco

pla: plagiocldsio
pX: piroxénio

spl: espinélio

flc: talco
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Sample,Analysis,Location,Mineral,Si02,Ti02,AI203,Fe0,Cr203,MnO,Mg0O,Ca0,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAI,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL310E","c2","p2meio","amp",57.794,0.027,0.201,9.888,0.049,0.302,27.929,0.590,0.043,0.001,0.0
39,0.008,96,82,0,02,0,02,0,00,0,96,00,7,962,0,033,0,006,0,000,8,000,0,000,0,005,0,016,0,003,4,97
6,0,000,0,000,0,000,5,000,0,760,1,118,0,035,0,087,0,000,2,000,0,000,0,011,0,000,0,012,15,012,0,0
02,0,017,999.999,23,000

"AAL310E","c2","p3meio","amp",50.248,0.677,6.486,4.959,0.300,0.061,19.963,12.317,1.259,0.218,0.
00,0.005,96,19,0,00,0,00,0,00,0,96,00,7,125,0,875,0,000,0,000,8,000,0,208,0,034,0,104,0,072,4,22
0,0,363,0,000,0,000,5,000,0,000,0,121,0,007,1,871,0,000,2,000,0,000,0,346,0,039,0,386,15,386,0,0
01,0,000,999.999,23,000

"AAL310E","c2","pdmeio","amp"”,50.670,0.465,6.230,4.654,0.284,0.087,20.663,12.238,1.308,0.156,0.
075,0.001,96,55,0,03,0,03,0,00,0,96,00,7,139,0,861,0,000,0,000,8,000,0,173,0,032,0,172,0,049,4,3
40,0,234,0,000,0,000,5,000,0,000,0,142,0,010,1,847,0,000,2,000,0,000,0,357,0,028,0,385,15,385,0,
000,0,033,999.999,23,000

"AAL310E","c2","pSmeio","amp",57.234,0.031,0.156,9.879,0.021,0.273,28.878,0.458,0.023,0.001,0.0
37,0.00,96,97,0,02,0,02,0,00,0,96,00,7,841,0,025,0,134,0,000,8,000,0,000,0,002,0,144,0,003,4,850,
0,000,0,000,0,000,5,000,1,047,0,854,0,032,0,067,0,000,2,000,0,000,0,006,0,000,0,006,15,006,0,00
0,0,016,999.999,23,000

"AAL310E","c2","pbéborda","amp"”,56.016,0.006,0.107,10.685,0.048,0.283,29.435,0.505,0.014,0.00,0.
00,0.00,97,05,0,00,0,00,0,00,0,97,00,7,654,0,017,0,329,0,000,8,000,0,000,0,005,0,336,0,001,4,658,
0,000,0,000,0,000,5,000,1,338,0,556,0,033,0,074,0,000,2,000,0,000,0,004,0,000,0,004,15,004,0,00

0,0,000,999.999,23,000
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Sample,Analysis,Location,Mineral,Si02,Ti02,AI203,Fe0,Cr203,MnO,Mg0O,Ca0,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAI,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL310E","c2","p15","amp",49.724,0.656,7.014,5.289,0.257,0.052,20.092,12.016,1.201,0.266,0.080
,0.00,96,39.,0,03,0,03,0,00,0,96,00,7,038,0,962,0,000,0,000,8,000,0,207,0,029,0,209,0,070.,4,240,0,
246,0,000,0,000,5,000,0,000,0,172,0,006,1,822,0,000,2,000,0,000,0,330,0,048,0,378,15,378,0,000,
0,036,999.999,23,000

"AAL310E","c2","p16","amp",53.264,0.390,4.228,4.185,0.091,0.052,21.615,12.281,0.814,0.123,0.056
,0.00,97,01,0,02,0,02,0,00,0,97,00,7,430,0,570,0,000,0,000,8,000,0,124,0,010,0,112,0,041,4,495,0,
218,0,000,0,000,5,000,0,000,0,158,0,006,1,835,0,000,2,000,0,000,0,220,0,022,0,242,15,242,0,000,
0,025,999.999,23,000

"AAL310E","c2","p17","amp",50.117,0.656,6.722,5.143,0.214,0.099,19.882,12.286,1.057,0.277,0.033
,0.00,96,27,0,01,0,01,0,00,0,96,00,7,100,0,900,0,000,0,000,8,000,0,221,0,024,0,175,0,070,4,199.0,
311,0,000,0,000,5,000,0,000,0,123,0,012,1,865,0,000,2,000,0,000,0,290,0,050,0,340,15,340,0,000,
0,015,999.999,23,000

"AAL310E","c2","p18","amp",51.216,0.588,5.774,4.952,0.182,0.072,20.372,12.460,0.882,0.235,0.043
,0.00,96,59,0,02,0,02,0,00,0,96,00,7,212,0,788,0,000,0,000,8,000,0,169,0,020,0,191,0,062,4,276,0,
281,0,000,0,000,5,000,0,000,0,112,0,009,1,880,0,000,2,000,0,000,0,241,0,042,0,283,15,283,0,000,
0,019,999.999,23,000

"AAL310E","c2","p1meio","amp",49.718,0.742,7.273,5.508,0.226,0.045,19.644,12.458,1.154,0.322,0.
00,0.00,96,86,0,00,0,00,0,00,0,96,00,7,016,0,984,0,000,0,000,8,000,0,225,0,025,0,203,0,079,4,132,
0,336,0,000,0,000,5,000,0,000,0,111,0,005,1,884,0,000,2,000,0,000,0,316,0,058,0,374,15,374,0,00
0,0,000,999.999,23,000
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Sample,Analysis,Location,Mineral,$i02,Ti02,AI203,Fe0,Cr203,MnO,Mg0O,Ca0,Na20,K20,Total,TS
i,TAl,TFe3,M1AI,M1Ti,M1Fe3,M1Fe2,M1Cr,M1Mg,M1Ni,M2Mg,M2Fe2,M2Mn,M2Ca,M2Na,M2K,Sum
_cat,Ca,Mg,Fe2_Mn,JD1,AE1,CFTS1,CTTS1,CATS1,WO1,EN1,FS1,Q,J, WO,EN,FS,WEF,JD,AE

"AAL310E","c2","p19","px",57.397,0.128,0.401,10.497,0.003,0.265,32.106,0.317,0.008,0.006,101,13,
1,993,0,007,0,000,0,009,0,003,0,000,0,000,0,000,0,987,0,000,0,675,0,305,0,008,0,012,0,001,0,000,
4,000,0,594,83,668,15,738,0,041,0,000,0,004,0,169,0,184,0,239,83,964,15,400,1,979,0,001,0,594.,8
3,668,15,738,99,946,0,054,0,000

"AAL310E","c2","p20","px",40.507,0.00,0.020,15.380,0.007,0.224,44.711,0.002,0.008,0.00,100,86,1,3
47,0,001,0,000,0,000,0,000,0,000,0,000,0,000,1,000,0,000,1,217,0,428,0,006,0,000,0,001,0,000,4,0
00,0,003,83,623,16,375,0,000,0,020,0,000,0,000,0,000,0,003,83,806,16,172,2,645,0,001,0,003,83,6
23,16,375,99,961,0,000,0,001
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Sample,Analysis,Location,Mineral,$i02,A1203,FeO,MnO,Mg0O,CaO,Total,NiO,Si,Al,Ti,Fe2,Fe3,Cr,Mn
,Mg,Ca,Na,K,Cations

"AAL310E","c2","p10","tlc",62.291,0.155,2.139,0.020,29.916,0.044,94,78,0.218,7,992,0,023,999.999,
0,229,999.999,999.999,0,002,5,722,0,006,999.999,999.999,999.999

"AAL310E","c2","p11","lc",61.681,0.296,2.029,0.002,29.053,0.019,93,17,0.089,8,030,0,045,999.999,
0,221,999.999,999.999,0,000,5,639,0,003,999.999,999.999,999.999

"AAL310E","c2","p12","tlc",61.897,0.368,2.239,0.011,29.706,0.019,94,31,0.071,7,978,0,056,999.999,
0,241,999.999,999.999,0,001,5,708,0,003,999.999,999.999,999.999

"AAL310E","c2","p13","tlc",60.572,0.207,2.516,0.005,29.529,0.021,92,89,0.035,7,947,0,032,999.999,
0,276,999.999,999.999,0,001,5,775,0,003,999.999,999.999,999.999
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de A \guas de Linddia e Arcadas, Estado de Séo Paulo. Vi

Sample,Analysis,Location,Mineral,$i02,A1203,FeO,MnO,Mg0O,CaO,Total,NiO,Si,Al,Ti,Fe2,Fe3,Cr,Mn
,Mg,Ca,Na,K,Cations

"AAL310E","c2","p7","lc",61.697,0.469,2.385,0.004,29.497,0.024,94,12,0.045,7,972,0,071,999.999.,0,
258,999.999,999.999,0,000,5,682,0,003,999.999,999.999,999.999

"AAL310E","c2","p8","tlc",62.136,0.495,2.262,0.008,29.060,0.024,94,00,0.011,8,022,0,075,999.999.0,
244,999.999,999.999,0,001,5,593,0,003,999.999,999.999,999.999

"AAL310E","c2","p9","Ilc",59.325,0.888,2.549,0.016,28.304,0.045,91,19,0.058,7,927,0,140,999.999.0,
285,999.999,999.999,0,002,5,638,0,006,999.999,999.999,999.999
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de A \guas de Linddia e Arcadas, Estado de Séo Paulo. Vi

Sample,Analysis,Location,Mineral,$i02,TiO2,A1203,Fe0O,Cr203,MnO,Mg0O,CaO,Na20,K20,Total,N
b205,Si,Al,Ti,Fe2,Fe3,Cr,Mn,Mg,Ca,Na,K,Cations

"AAL310E","c1","p1","0p",0.00,0.082,0.00,49.833,0.00,0.00,0.031,0.003,0,0,49.95,0.00,0.000,0.000.,0
.015,9.959,999.999,0.000,0.000,0.011,0.001,0.000,0.000,999.999

"AAL310E","c1","p2","0p",0.019,0.00,0.00,50.318,0.00,0.007,0.017,0.00,0,0,50.36,0.00,0.005,0.000,0
.000,9.984,999.999,0.000,0.001,0.006,0.000,0.000,0.000,999.999

"AAL310E","c1","p3","0p",0.012,0.071,0.00,49.789,0.00,0.00,0.00,0.00,0,0,49.87,0.00,0.003,0.000,0.
013,9.969,999.999,0.000,0.000,0.000,0.000,0.000,0.000,999.999

"AAL310E","c1","p4","op",0.011,0.00,0.00,50.101,0.013,0.023,0.013,0.016,0,0,50.18,0.00,0.003,0.00
0,0.000,9.978,999.999,0.002,0.005,0.005,0.004,0.000,0.000,999.999

"AAL310E","c1","p6","op",0.034,0.086,0.00,4.063,0.029,0.276,19.994,32.629,0,0,57.12,0.005,0.005,0
.000,0.009,0.495,999.999,0.003,0.034,4.343,5.094,0.000,0.000,999.999
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. ix

Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL354B","c1","p27","amp",52.690,0.024,0.271,6.550,0.162,0.311,14.041,24.401,0.287,0.00,0.00,0.
007,98.58,0.00,0.00,0.00,0,98.58,8.019,0.023,0.248,0.000,8.290,0.026,0.019,0.139,0.003,3.186,0.4
46,0.040,1.141,5.000,0.000,0.000,0.000,2.000,0.000,2.000,0.838,0.085,0.000,0.923,16.213,0.002,0.
000,999.999,24.421

"AAL354B","c1","p29meio","amp",48.794,0.475,6.579,11.504,0.147,0.229,15.035,11.960,1.012,0.33

2,0.072,0.012,96.00,0.03,0.03,0.00,0,95.97,7.140,0.860,0.000,0.000,8.000,0.273,0.017,0.250,0.052,
3.280,1.114,0.014,0.000,5.000,0.000,0.044,0.014,1.875,0.067,2.000,0.000,0.220,0.062,0.282,15.28
2,0.003,0.033,999.999,23.000

"AAL354B","c1","p2borda","amp",47.110,0.607,8.345,12.518,0.190,0.215,14.179,11.956,1.185,0.510
,0.084,0.024,96.73,0.04,0.04,0.01,0,96.69,6.887,1.113,0.000,0.000,8.000,0.324,0.022,0.339,0.067,3
.090,1.146,0.013,0.000,5.000,0.000,0.046,0.013,1.873,0.068,2.000,0.000,0.268,0.095,0.363,15.363,
0.006,0.039,999.999,23.000

"AAL354B","c1","p30meio","amp",47.523,0.639,8.048,12.380,0.093,0.239,14.156,11.936,1.136,0.47

4,0.167,0.018,96.72,0.07,0.07,0.00,0,96.65,6.957,1.043,0.000,0.000,8.000,0.344,0.011,0.273,0.070,
3.089,1.198,0.015,0.000,5.000,0.000,0.045,0.015,1.872,0.068,2.000,0.000,0.254,0.089,0.343,15.34
3.0.004,0.077,999.999,23.000

"AAL354B","c1","p33borda","amp",48.562,0.391,7.159,11.737,0.087,0.193,14.808,11.980,0.994,0.34
9,0.014,0.007,96.19,0.01,0.01,0.00,0,96.18,7.093,0.907,0.000,0.000,8.000,0.324,0.010,0.275,0.043,
3.224,1.112,0.012,0.000,5.000,0.000,0.046,0.012,1.875,0.067,2.000,0.000,0.215,0.065,0.280,15.28
0,0.002,0.006,999.999,23.000
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. X

Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL354B","c1","p35borda","amp",49.090,0.536,6.715,11.441,0.098,0.215,14.944,12.010,0.960,0.35
2,0.00,0.015,96.28,0.00,0.00,0.00,0,96.28,7.161,0.839,0.000,0.000,8.000,0.315,0.011,0.195,0.059,3
.250,1.157,0.013,0.000,5.000,0.000,0.044,0.013,1.877,0.066,2.000,0.000,0.206,0.066,0.272,15.272,
0.004,0.000,999.999,23.003

"AAL354B","c1","p37borda","amp",45.562,0.805,9.623,13.149,0.127,0.265,13.184,11.703,1.337,0.63
2,0.089,0.026,96.38,0.04,0.04,0.01,0,96.34,6.730,1.270,0.000,0.000,8.000,0.404,0.015,0.328,0.089,
2.903,1.244,0.016,0.000,5.000,0.000,0.052,0.017,1.852,0.079,2.000,0.000,0.304,0.119,0.423,15.42
3,0.007,0.042,999.999,23.000

"AAL354B","c1","p38nucl","amp",48.811,0.425,6.734,11.682,0.195,0.222,14.937,12.043,0.980,0.371,
0.00,0.017,96.22,0.00,0.00,0.00,0,96.22,7.124,0.876,0.000,0.000,8.000,0.282,0.022,0.256,0.047,3.2
50,1.129,0.014,0.000,5.000,0.000,0.041,0.014,1.883,0.062,2.000,0.000,0.215,0.069,0.284,15.284,0.
004,0.000,999.999,23.000

"AAL354B","c1","p3borda","amp",46.373,0.650,9.035,12.639,0.222,0.193,13.606,11.930,1.234,0.561
,0.185,0.012,96.42,0.08,0.08,0.00,0,96.34,6.826,1.174,0.000,0.000,8.000,0.392,0.026,0.281,0.072,2
.986,1.231,0.012,0.000,5.000,0.000,0.043,0.012,1.881,0.063,2.000,0.000,0.289,0.105,0.394,15.394,
0.003,0.086,999.999,23.000

"AAL354B","c1","p41borda","amp",46.267,0.721,9.131,12.904,0.065,0.212,13.421,11.951,1.329,0.59
1,0.038,0.011,96.58,0.02,0.02,0.00,0,96.56,6.817,1.183,0.000,0.000,8.000,0.402,0.006,0.245,0.080,
2.948,1.306,0.013,0.000,5.000,0.000,0.040,0.013,1.887,0.060,2.000,0.000,0.319,0.111,0.430,15.43
0,0.003,0.018,999.999,23.000
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. Xi

Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL354B","c1","p1","amp",47.619,0.559,8.418,12.579,0.220,0.225,14.018,11.998,1.125,0.493,0.00,
0.017,97.05,0.00,0.00,0.00,0,97.05,6.931,1.069,0.000,0.000,8.000,0.373,0.025,0.277,0.061,3.041,1.
208,0.014,0.000,5.000,0.000,0.046,0.014,1.871,0.069,2.000,0.000,0.249,0.092,0.340,15.340,0.004,
0.000,999.999,23.000

"AAL354B","c1","p10borda","amp",46.588,0.663,8.627,12.288,0.278,0.218,13.708,11.995,1.119,0.53
8,0.138,0.018,95.90,0.06,0.06,0.00,0,95.84,6.879,1.121,0.000,0.000,8.000,0.379,0.032,0.249,0.074,
3.018,1.234,0.014,0.000,5.000,0.000,0.034,0.014,1.898,0.055,2.000,0.000,0.266,0.101,0.367,15.36
7,0.005,0.064,999.999,23.000

"AAL354B","c1","p11borda","amp",45.801,0.724,9.244,12.673,0.369,0.245,13.476,11.936,1.261,0.59
6,0.00,0.012,95.97,0.00,0.00,0.00,0,95.97,6.761,1.239,0.000,0.000,8.000,0.368,0.043,0.314,0.080,2
.966,1.214,0.015,0.000,5.000,0.000,0.037,0.015,1.888,0.060,2.000,0.000,0.301,0.112,0.413,15.413,
0.003,0.000,999.999,23.000

"AAL354B","c1","p12meio","amp",48.113,0.342,7.164,11.999,0.170,0.223,14.795,11.981,0.986,0.35

5,0.071,0.013,96.04,0.03,0.03,0.00,0,96.01,7.041,0.959,0.000,0.000,8.000,0.276,0.020,0.372,0.038,
3.228,1.054,0.014,0.000,5.000,0.000,0.043,0.014,1.879,0.065,2.000,0.000,0.215,0.066,0.281,15.28

1,0.003,0.033,999.999,23.000

"AAL354B","c1","p13borda","amp",47.380,0.513,7.829,12.282,0.102,0.215,14.212,12.085,1.176,0.46
0,0.00,0.008,96.16,0.00,0.00,0.00,0,96.16,6.967,1.033,0.000,0.000,8.000,0.323,0.012,0.265,0.057,3
.116,1.214,0.013,0.000,5.000,0.000,0.031,0.013,1.904,0.051,2.000,0.000,0.284,0.086,0.370,15.370,
0.002,0.000,999.999,23.000
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de A lguas de Linddia e Arcadas, Estado de Séo Paulo. Xii

Sample,Analysis,Location,Mineral,Si02,Ti02,AI203,Fe0,Cr203,MnO,Mg0O,Ca0,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAI,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL354B","c1","p15dentr","amp",47.105,0.571,8.250,12.148,0.173,0.220,14.084,12.184,1.098,0.50
9,0.00,0.020,96.19,0.00,0.00,0.00,0,96.19,6.922,1.078,0.000,0.000,8.000,0.349,0.020,0.262,0.063,3
.085,1.207,0.014,0.000,5.000,0.000,0.024,0.014,1.918,0.044,2.000,0.000,0.269,0.095,0.365,15.365,
0.005,0.000,999.999,23.000

"AAL354B","c1","p16dentr","amp",50.266,0.353,5.838,11.618,0.158,0.206,15.273,12.105,0.850,0.26

5,0.047,0.003,96.82,0.02,0.02,0.00,999.999,999.999,7.277,0.723,0.000,0.000,8.000,0.272,0.018,0.1
99,0.038,3.296,1.163,0.013,0.000,5.000,0.000,0.044,0.013,1.878,0.065,2.000,0.000,0.173,0.049,0.2
22,156.222,0.001,0.022,999.999,23.000

"AAL354B","c1","p18borda","amp",48.159,0.543,7.397,11.788,0.362,0.177,14.468,12.110,1.050,0.40
8,0.00,0.006,96.11,0.00,0.00,0.00,0,96.11,7.049,0.951,0.000,0.000,8.000,0.324,0.042,0.200,0.060,3
.157,1.207,0.011,0.000,5.000,0.000,0.036,0.011,1.899,0.054,2.000,0.000,0.244,0.076,0.320,15.320,
0.001,0.000,999.999,23.000

"AAL354B","c1","p24meio","amp",52.390,0.047,0.915,7.328,0.146,0.255,13.401,23.493,0.488,0.00,0
.074,0.002,98.39,0.03,0.03,0.00,0,98.36,7.998,0.077,0.185,0.000,8.260,0.088,0.018,0.181,0.005,3.0
50,0.570,0.033,1.056,5.000,0.000,0.000,0.000,2.000,0.000,2.000,0.787,0.144,0.000,0.931,16.191,0.
001,0.036,999.999,24.396

"AAL354B","c1","p26meio","amp",52.226,0.035,0.503,7.006,0.168,0.245,13.672,23.736,0.368,0.012,
0.00,0.003,97.81,0.00,0.00,0.00,0,97.81,8.010,0.042,0.222,0.000,8.274,0.048,0.020,0.197,0.004,3.1
26,0.479,0.032,1.093,5.000,0.000,0.000,0.000,2.000,0.000,2.000,0.807,0.109,0.002,0.919,16.193,0.
001,0.000,999.999.,24.416

Lazarini, Ana Paula. Tese de Doutoramento, 2008. — ANEXO 6: TABELAS DE DADOS DE QUiMICA MINERAL




Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de A lguas de Linddia e Arcadas, Estado de Séo Paulo. Xilf

Sample,Analysis,Location,Mineral,Si02,Ti02,AI203,Fe0,Cr203,MnO,Mg0O,Ca0,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAI,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL354B","c1","p43nucl","amp",49.377,0.434,6.046,11.617,0.288,0.199,15.184,11.979,0.923,0.330,
0.045,0.005,96.14,0.02,0.02,0.00,0,96.12,7.199,0.801,0.000,0.000,8.000,0.238,0.033,0.249,0.048,3.
300,1.120,0.012,0.000,5.000,0.000,0.048,0.012,1.871,0.069,2.000,0.000,0.192,0.061,0.254,15.254,
0.001,0.021,999.999,23.000

"AAL354B","c1","p46nucl’,"amp",44.766,0.504,10.340,13.158,0.140,0.257,12.949,11.877,1.420,0.63
8,0.027,0.019,95.96,0.02,0.01,0.00,0,95.94,6.643,1.357,0.000,0.000,8.000,0.450,0.016,0.368,0.056,
2.865,1.229,0.016,0.000,5.000,0.000,0.036,0.016,1.888,0.060,2.000,0.000,0.349,0.121,0.470,15.47
0.0.005,0.013,999.999,23.000

"AAL354B","c1","p48nucl","amp",46.185,0.590,9.240,12.850,0.093,0.227,13.497,11.880,1.303,0.545,
0.052,0.00,96.37,0.02,0.02,0.00,0,96.35,6.804,1.196,0.000,0.000,8.000,0.407,0.011,0.307,0.065,2.9
64,1.232,0.014,0.000,5.000,0.000,0.044,0.014,1.875,0.067,2.000,0.000,0.306,0.102,0.408,15.408,0.
000,0.024,999.999,23.000

"AAL354B","c1","p4dmeio","amp",46.885,0.614,8.807,12.009,0.308,0.178,13.963,11.997,1.067,0.531,
0.00,0.020,96.07,0.00,0.00,0.00,0,96.07,6.879,1.121,0.000,0.000,8.000,0.400,0.036,0.269,0.068,3.0
54,1.163,0.011,0.000,5.000,0.000,0.042,0.011,1.886,0.061,2.000,0.000,0.243,0.099,0.342,15.342,0.
005,0.000,999.999,23.000

"AAL354B","c1","p50meio","amp",48.816,0.405,6.749,11.500,0.076,0.231,14.833,12.059,0.964,0.33

6,0.066,0.009,95.97,0.03,0.03,0.00,0,95.94,7.153,0.847,0.000,0.000,8.000,0.318,0.009,0.208,0.045,
3.240,1.166,0.014,0.000,5.000,0.000,0.035,0.014,1.893,0.057,2.000,0.000,0.217,0.063,0.280,15.28

0,0.002,0.031,999.999,23.000
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de A lguas de Linddia e Arcadas, Estado de Séo Paulo. Xiv

Sample,Analysis,Location,Mineral,Si02,Ti02,AI203,Fe0,Cr203,MnO,Mg0O,Ca0,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAI,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL354B","c1","pS1borda","amp"”,45.555,0.700,9.597,13.169,0.173,0.245,13.255,11.837,1.321,0.64
5,0.00,0.022,96.35,0.00,0.00,0.00,0,96.35,6.722,1.278,0.000,0.000,8.000,0.390,0.020,0.349,0.078,2
.916,1.231,0.015,0.000,5.000,0.000,0.045,0.015,1.872,0.069,2.000,0.000,0.309,0.121,0.431,15.431,
0.006,0.000,999.999,23.000

"AAL354B","c1","p52","amp",46.144,0.701,9.139,12.722,0.185,0.210,13.514,11.705,1.302,0.592,0.01
1,0.014,96.05,0.01,0.00,0.00,0,96.04,6.811,1.189,0.000,0.000,8.000,0.400,0.022,0.287,0.078,2.974,
1.228,0.013,0.000,5.000,0.000,0.056,0.013,1.851,0.079,2.000,0.000,0.293,0.111,0.405,15.405,0.00
4,0.005,999.999,23.000

"AAL354B","c1","p53","amp",45.966,0.629,9.322,12.746,0.223,0.172,13.334,11.923,1.273,0.596,0.01
4,0.021,96.00,0.01,0.01,0.00,0,95.99,6.796,1.204,0.000,0.000,8.000,0.419,0.026,0.260,0.070,2.939,
1.275,0.011,0.000,5.000,0.000,0.041,0.011,1.889,0.059,2.000,0.000,0.306,0.112,0.418,15.418,0.00
5,0.007,999.999,23.000

"AAL354B","c1","p54","amp",45.439,0.631,9.404,13.479,0.260,0.237,13.067,11.909,1.338,0.642,0.10
9,0.004,96.26,0.05,0.05,0.00,0,96.21,6.728,1.272,0.000,0.000,8.000,0.368,0.030,0.346,0.070,2.884,
1.286,0.015,0.000,5.000,0.000,0.037,0.015,1.889,0.059,2.000,0.000,0.325,0.121,0.446,15.446,0.00

1,0.051,999.999,23.000

"AAL354B","c1","p55","amp",45.026,0.821,10.074,13.070,0.261,0.235,12.844,11.817,1.447,0.677,0.0
43,0.017,96.07,0.02,0.02,0.00,0,96.05,6.681,1.319,0.000,0.000,8.000,0.442,0.031,0.248,0.092,2.84
1,1.332,0.015,0.000,5.000,0.000,0.042,0.015,1.879,0.065,2.000,0.000,0.352,0.128,0.480,15.480,0.0
04,0.020,999.999,23.000

Lazarini, Ana Paula. Tese de Doutoramento, 2008. — ANEXO 6: TABELAS DE DADOS DE QUiMICA MINERAL




Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. XV

Sample,Analysis,Location,Mineral,Si02,Ti02,AI203,Fe0,Cr203,MnO,Mg0O,Ca0,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAI,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL354B","c1","p56","amp",46.134,0.650,9.413,13.113,0.197,0.236,13.271,11.966,1.345,0.611,0.02
2,0.015,96.78,0.01,0.01,0.00,0,96.77,6.781,1.219,0.000,0.000,8.000,0.410,0.023,0.268,0.072,2.908,
1.305,0.015,0.000,5.000,0.000,0.039,0.015,1.884,0.062,2.000,0.000,0.322,0.115,0.436,15.436,0.00

4,0.010,999.999,23.000

"AAL354B","c1","p57borda","amp",45.630,0.651,9.519,13.166,0.286,0.251,13.031,11.829,1.220,0.58
7,0.00,0.021,95.91,0.00,0.00,0.00,0,95.91,6.755,1.245,0.000,0.000,8.000,0.415,0.033,0.323,0.072,2
.876,1.265,0.016,0.000,5.000,0.000,0.042,0.016,1.876,0.066,2.000,0.000,0.284,0.111,0.395,15.395,
0.005,0.000,999.999,23.000

"AAL354B","c1","p58nucl","amp",48.016,0.591,7.541,12.221,0.296,0.193,14.377,11.995,1.166,0.428,
0.00,0.014,96.54,0.00,0.00,0.00,0,96.54,7.014,0.986,0.000,0.000,8.000,0.311,0.034,0.233,0.065,3.1

31,1.215,0.012,0.000,5.000,0.000,0.045,0.012,1.877,0.066,2.000,0.000,0.265,0.080,0.344,15.344,0.
003,0.000,999.999,23.000

"AAL354B","c1","p59borda","amp",46.707,0.503,9.132,12.576,0.161,0.185,13.679,11.796,1.203,0.55
7,0.00,0.006,96.34,0.00,0.00,0.00,0,96.34,6.855,1.145,0.000,0.000,8.000,0.434,0.019,0.289,0.056,2
.993,1.198,0.011,0.000,5.000,0.000,0.056,0.012,1.855,0.077,2.000,0.000,0.265,0.104,0.369,15.369,
0.001,0.000,999.999,23.000

"AAL354B","c1","p5borda","amp",48.362,0.368,7.251,11.724,0.272,0.201,14.646,12.052,1.051,0.367
,0.131,0.004,96.16,0.06,0.06,0.00,0,96.10,7.076,0.924,0.000,0.000,8.000,0.326,0.031,0.237,0.041,3
.195,1.158,0.012,0.000,5.000,0.000,0.039,0.013,1.889,0.059,2.000,0.000,0.239,0.069,0.308,15.308,
0.001,0.061,999.999,23.000
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Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL354B","c1","p60meio","amp",48.012,0.420,7.706,11.915,0.170,0.225,14.608,11.808,1.057,0.42

5,0.012,0.020,96.21,0.01,0.01,0.00,0,96.20,7.014,0.986,0.000,0.000,8.000,0.340,0.020,0.317,0.046,
3.181,1.082,0.014,0.000,5.000,0.000,0.057,0.014,1.848,0.081,2.000,0.000,0.219,0.079,0.298,15.29

8,0.005,0.006,999.999,23.000

"AAL354B","c1","p61m-
b","amp",46.925,0.527,8.579,12.634,0.165,0.214,13.882,11.864,1.189,0.557,0.00,0.015,96.39,0.00,
0.00,0.00,0,96.39,6.887,1.113,0.000,0.000,8.000,0.370,0.019,0.307,0.058,3.038,1.194,0.013,0.000,
5.000,0.000,0.049,0.013,1.866,0.072,2.000,0.000,0.267,0.104,0.371,15.371,0.004,0.000,999.999.23
.000

"AAL354B","c1","p63meio","amp",49.232,0.236,6.675,11.723,0.133,0.203,14.858,11.933,0.965,0.34

1,0.030,0.012,96.21,0.02,0.01,0.00,0,96.19,7.185,0.815,0.000,0.000,8.000,0.333,0.015,0.221,0.026,
3.233,1.160,0.012,0.000,5.000,0.000,0.050,0.013,1.866,0.071,2.000,0.000,0.202,0.063,0.265,15.26

5,0.003,0.014,999.999,23.000

"AAL354B","c1","p64m-
b","amp",46.890,0.421,8.593,12.743,0.168,0.221,13.917,11.771,1.213,0.439,0.067,0.013,96.29,0.03
,0.03,0.00,0,96.26,6.882,1.118,0.000,0.000,8.000,0.367,0.019,0.370,0.046,3.045,1.138,0.014,0.000,
5.000,0.000,0.056,0.014,1.851,0.079,2.000,0.000,0.266,0.082,0.348,15.348,0.003,0.031,999.999,23
.000

"AAL354B","c1","p65meio","amp",47.412,0.513,8.080,12.544,0.243,0.245,14.110,11.873,1.184,0.47

3,0.081,0.018,96.53,0.04,0.03,0.00,0,96.49,6.941,1.059,0.000,0.000,8.000,0.334,0.028,0.306,0.056,
3.079,1.181,0.015,0.000,5.000,0.000,0.049,0.015,1.862,0.073,2.000,0.000,0.263,0.088,0.351,15.35
1,0.004,0.038,999.999,23.000

Lazarini, Ana Paula. Tese de Doutoramento, 2008. — ANEXO 6: TABELAS DE DADOS DE QUiMICA MINERAL




Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de A lguas de Linddia e Arcadas, Estado de Séo Paulo. XVif

Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL354B","c1","p66","amp",45.760,0.623,9.628,12.992,0.124,0.227,13.375,11.857,1.324,0.592,0.19
0,0.018,96.59,0.08,0.08,0.00,0,96.51,6.741,1.259,0.000,0.000,8.000,0.411,0.014,0.344,0.069,2.937,
1.211,0.014,0.000,5.000,0.000,0.046,0.014,1.871,0.069,2.000,0.000,0.310,0.111,0.421,15.421,0.00

4,0.089,999.999,23.000

"AAL354B","c1","p67","amp",52.742,0.067,2.634,12.408,0.426,0.306,15.565,11.037,0.941,0.056,0.00
,0.004,95.76,0.00,0.00,0.00,0,95.76,7.688,0.312,0.000,0.000,8.000,0.140,0.049,0.289,0.007,3.382,1
.113,0.019,0.000,5.000,0.000,0.111,0.019,1.724,0.132,1.985,0.000,0.134,0.010,0.145,15.130,0.001,
0.000,999.999,23.082

"AAL354B","c1","pbnucl","amp",47.673,0.398,7.798,11.985,0.196,0.245,14.412,12.051,1.092,0.366,0
.101,0.016,96.14,0.05,0.04,0.00,0,96.09,6.988,1.012,0.000,0.000,8.000,0.334,0.023,0.303,0.044,3.1

49,1.132,0.015,0.000,5.000,0.000,0.035,0.015,1.893,0.057,2.000,0.000,0.253,0.068,0.322,15.322,0.
004,0.047,999.999,23.000

"AAL354B","c1","p8nucl","amp",50.249,0.303,5.819,11.093,0.078,0.226,15.667,12.279,0.795,0.291,0
.016,0.003,96.74,0.01,0.01,0.00,0,96.73,7.266,0.734,0.000,0.000,8.000,0.257,0.009,0.230,0.033,3.3
77.1.080,0.014,0.000,5.000,0.000,0.032,0.014,1.902,0.052,2.000,0.000,0.171,0.054,0.224,15.224,0.
001,0.007,999.999,23.000

"AAL354B","c1","p9nucl","amp",48.883,0.388,6.730,11.676,0.228,0.225,15.039,12.125,0.955,0.348,0
.048,0.017,96.43,0.02,0.02,0.00,0,96.41,7.116,0.884,0.000,0.000,8.000,0.269,0.026,0.286,0.042,3.2
64,1.099,0.014,0.000,5.000,0.000,0.037,0.014,1.891,0.058,2.000,0.000,0.211,0.065,0.276,15.276,0.
004,0.022,999.999,23.000
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Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL354B","c2","p43meio","amp",45.610,0.580,9.002,13.879,0.096,0.192,12.828,12.013,1.172,0.65
6,0.136,0.008,96.08,0.06,0.06,0.00,0,96.02,6.788,1.212,0.000,0.000,8.000,0.366,0.011,0.333,0.065,
2.846,1.367,0.012,0.000,5.000,0.000,0.027,0.012,1.916,0.045,2.000,0.000,0.293,0.125,0.418,15.41
8,0.002,0.064,999.999,23.000

"AAL354B","c2","p44borda","amp",64.646,0.073,1.155,7.889,0.048,0.179,12.828,9.408,0.189,0.036,
0.00,0.008,96.41,0.00,0.00,0.00,0,96.41,9.320,0.000,0.000,0.000,9.320,0.196,0.005,0.000,0.008,2.7
57,0.951,0.022,1.061,5.000,0.000,0.000,0.000,0.393,0.053,0.445,0.000,0.000,0.007,0.007,14.772,0.
002,0.000,999.999,24.171

"AAL354B","c2","p46meio","amp",45.074,0.526,9.962,13.685,0.073,0.220,12.619,11.885,1.352,0.63

6,0.021,0.029,96.01,0.02,0.01,0.01,0,95.99,6.707,1.293,0.000,0.000,8.000,0.452,0.009,0.317,0.059,
2.799,1.351,0.014,0.000,5.000,0.000,0.035,0.014,1.895,0.056,2.000,0.000,0.334,0.121,0.455,15.45

5,0.007,0.010,999.999,23.000

"AAL354B","c2","p47meio","amp",45.356,0.643,9.601,14.189,0.072,0.159,12.736,11.956,1.325,0.64
9.0.00,0.033,96.65,0.01,0.00,0.01,0,96.64,6.711,1.289,0.000,0.000,8.000,0.384,0.008,0.363,0.072,2
.809,1.354,0.010,0.000,5.000,0.000,0.039,0.010,1.895,0.056,2.000,0.000,0.324,0.123,0.447,15.447,
0.008,0.000,999.999,23.000

"AAL354B","c2","p48meio","amp",49.717,0.334,5.998,12.616,0.057,0.193,14.375,12.489,0.769,0.35

4,0.077,0.022,96.94,0.04,0.03,0.00,0,96.90,7.256,0.744,0.000,0.000,8.000,0.287,0.007,0.143,0.037,
3.128,1.387,0.012,0.000,5.000,0.000,0.010,0.012,1.953,0.025,2.000,0.000,0.192,0.066,0.258,15.25

8,0.005,0.036,999.999,23.000
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Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL354B","c2","p49meio","amp",53.903,0.032,1.173,11.654,0.065,0.289,16.163,12.711,0.143,0.03

0,0.064,0.002,96.16,0.03,0.03,0.00,0,96.13,7.840,0.160,0.000,0.000,8.000,0.041,0.007,0.080,0.004,
3.504,1.337,0.027,0.000,5.000,0.000,0.000,0.009,1.981,0.010,2.000,0.000,0.030,0.006,0.036,15.03

6,0.000,0.029,999.999,23.000

"AAL354B","c2","p50incl","amp",52.621,0.026,0.429,7.609,0.045,0.298,13.422,23.976,0.327,0.006,0.
00,0.003,98.72,0.00,0.00,0.00,0,98.72,8.027,0.036,0.223,0.000,8.286,0.041,0.005,0.208,0.003,3.05
2,0.540,0.039,1.112,5.000,0.000,0.000,0.000,2.000,0.000,2.000,0.806,0.097,0.001,0.904,16.190,0.0
01,0.000,999.999,24.428

"AAL354B","c2","p51meio","amp",46.147,0.552,8.155,13.172,0.069,0.247,12.985,11.940,1.071,0.55
1,0.00,0.047,94.87,0.01,0.00,0.01,0,94.86,6.931,1.069,0.000,0.000,8.000,0.373,0.008,0.230,0.062,2
.907,1.403,0.016,0.000,5.000,0.000,0.021,0.016,1.921,0.042,2.000,0.000,0.270,0.106,0.375,15.375,
0.012,0.000,999.999,23.000

"AAL354B","c2","p52meio","amp",49.156,0.276,6.413,12.126,0.070,0.186,14.749,12.142,0.958,0.32

2,0.006,0.008,96.34,0.00,0.00,0.00,0,96.34,7.185,0.815,0.000,0.000,8.000,0.289,0.008,0.232,0.030,
3.214,1.216,0.011,0.000,5.000,0.000,0.034,0.012,1.901,0.053,2.000,0.000,0.219,0.060,0.279,15.27

9,0.002,0.003,999.999,23.000

"AAL354B","c2","p53meio","amp",51.338,0.125,3.103,13.210,0.088,0.252,15.119,12.217,0.510,0.16
0,0.00,0.009,96.04,0.00,0.00,0.00,0,96.04,7.524,0.476,0.000,0.000,8.000,0.060,0.010,0.290,0.014,3
.303,1.307,0.016,0.000,5.000,0.000,0.022,0.016,1.919,0.044,2.000,0.000,0.101,0.030,0.131,15.131,
0.002,0.000,999.999,23.000
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Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL354B","c2","p54meio","amp",48.941,0.351,6.370,11.755,0.094,0.190,14.990,12.126,0.940,0.31
8,0.042,0.011,96.03,0.02,0.02,0.00,0,96.01,7.164,0.836,0.000,0.000,8.000,0.262,0.011,0.264,0.039,
3.271,1.141,0.012,0.000,5.000,0.000,0.034,0.012,1.902,0.052,2.000,0.000,0.214,0.059,0.274,15.27
4,0.003,0.019,999.999,23.000

"AAL354B","c2","p55meio","amp",48.498,0.412,6.694,12.342,0.078,0.231,14.403,12.182,0.900,0.38
6,0.00,0.013,96.06,0.00,0.00,0.00,0,96.06,7.126,0.874,0.000,0.000,8.000,0.284,0.009,0.250,0.046,3
.155,1.243,0.014,0.000,5.000,0.000,0.024,0.014,1.918,0.044,2.000,0.000,0.212,0.072,0.285,15.285,
0.003,0.000,999.999,23.000

"AAL354B","c2","p56borda","amp",45.535,0.685,9.220,13.404,0.00,0.197,13.004,11.964,1.262,0.594
,0.049,0.037,95.95,0.03,0.02,0.01,0,95.92,6.775,1.225,0.000,0.000,8.000,0.390,0.000,0.305,0.077,2
.884,1.332,0.012,0.000,5.000,0.000,0.031,0.012,1.907,0.050,2.000,0.000,0.314,0.113,0.427,15.427,
0.009,0.023,999.999,23.000

"AAL354B","c2","p57borda","amp",48.809,0.412,6.579,11.882,0.075,0.198,14.721,11.996,0.990,0.33
5,0.059,0.009,95.99,0.03,0.02,0.00,0,95.96,7.161,0.839,0.000,0.000,8.000,0.297,0.009,0.220,0.045,
3.220,1.196,0.012,0.000,5.000,0.000,0.041,0.012,1.886,0.061,2.000,0.000,0.221,0.063,0.283,15.28
3.0.002,0.027,999.999,23.000

"AAL354B","c2","p58meio","amp",47.925,0.486,7.444,12.469,0.062,0.266,14.281,12.083,1.102,0.41
3,0.052,0.008,96.53,0.02,0.02,0.00,0,96.51,7.022,0.978,0.000,0.000,8.000,0.307,0.007,0.276,0.054,
3.120,1.220,0.016,0.000,5.000,0.000,0.031,0.017,1.897,0.055,2.000,0.000,0.258,0.077,0.335,15.33
5,0.002,0.024,999.999,23.000
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Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL354B","c2","p59meio","amp",45.795,0.733,9.051,13.460,0.036,0.253,13.024,11.778,1.274,0.61
4,0.00,0.029,96.01,0.01,0.00,0.01,0,96.00,6.802,1.198,0.000,0.000,8.000,0.385,0.004,0.296,0.082,2
.884,1.333,0.016,0.000,5.000,0.000,0.043,0.016,1.874,0.067,2.000,0.000,0.300,0.116,0.416,15.416,
0.007,0.000,999.999,23.000

"AAL354B","c2","p60","amp",50.453,0.240,4.805,11.409,0.051,0.257,15.708,12.238,0.691,0.250,0.23
0,0.009,96.29,0.10,0.10,0.00,0,96.19,7.351,0.649,0.000,0.000,8.000,0.176,0.006,0.269,0.026,3.412,
1.096,0.016,0.000,5.000,0.000,0.026,0.016,1.910,0.048,2.000,0.000,0.147,0.046,0.194,15.194,0.00

2,0.106,999.999,23.000

"AAL354B","c2","p63meio","amp",50.440,0.209,4.403,12.576,0.081,0.233,15.002,12.381,0.640,0.26

6,0.014,0.004,96.17,0.01,0.01,0.00,0,96.16,7.389,0.611,0.000,0.000,8.000,0.148,0.009,0.237,0.023,
3.276,1.292,0.014,0.000,5.000,0.000,0.012,0.014,1.943,0.030,2.000,0.000,0.151,0.050,0.201,15.20

1,0.001,0.006,999.999,23.000

"AAL354B","c2","pé4meio","amp",45.071,0.590,10.132,13.610,0.101,0.261,12.681,11.870,1.358,0.6

05,0.00,0.014,96.19,0.00,0.00,0.00,0,96.19,6.683,1.317,0.000,0.000,8.000,0.452,0.012,0.339,0.066,
2.803,1.312,0.016,0.000,5.000,0.000,0.037,0.016,1.886,0.061,2.000,0.000,0.329,0.114,0.444,15.44
4,0.004,0.000,999.999,23.000

"AAL354B","c2","p65","amp",45.602,0.599,9.256,14.050,0.121,0.187,12.671,12.036,1.300,0.619,0.00
,0.007,96.33,0.00,0.00,0.00,0,96.33,6.769,1.231,0.000,0.000,8.000,0.387,0.014,0.296,0.067,2.804,1
.420,0.012,0.000,5.000,0.000,0.028,0.012,1.914,0.046,2.000,0.000,0.328,0.117,0.446,15.446,0.002,
0.000,999.999,23.000
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Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL354B","c2","p67borda","amp",51.820,0.269,3.689,10.852,0.104,0.160,16.159,12.655,0.458,0.20
0,0.004,0.006,96.27,0.00,0.00,0.00,0,96.27,7.515,0.485,0.000,0.000,8.000,0.145,0.012,0.139,0.029,
3.493,1.171,0.010,0.000,5.000,0.000,0.006,0.010,1.966,0.018,2.000,0.000,0.111,0.037,0.148,15.14
8,0.001,0.002,999.999,23.000

"AAL354B","c2","p68nucl","amp",45.362,0.512,9.591,13.939,0.133,0.199,12.852,11.830,1.311,0.658,
0.131,0.020,96.41,0.06,0.06,0.00,0,96.35,6.720,1.280,0.000,0.000,8.000,0.394,0.016,0.385,0.057,2.
839,1.297,0.012,0.000,5.000,0.000,0.044,0.013,1.878,0.065,2.000,0.000,0.311,0.124,0.436,15.436,
0.005,0.061,999.999,23.000

"AAL354B","c2","p72borda","amp",46.408,0.686,8.589,13.630,0.126,0.195,13.162,11.958,1.128,0.57
1,0.00,0.013,96.34,0.00,0.00,0.00,0,96.34,6.857,1.143,0.000,0.000,8.000,0.351,0.015,0.308,0.076,2
.899,1.338,0.012,0.000,5.000,0.000,0.038,0.012,1.893,0.057,2.000,0.000,0.266,0.108,0.374,15.374,
0.003,0.000,999.999,23.000

"AAL354B","c2","p74borda","amp",44.693,0.882,9.934,14.142,0.132,0.197,12.589,12.048,1.386,0.74
4,0.00,0.013,96.63,0.00,0.00,0.00,0,96.63,6.629,1.371,0.000,0.000,8.000,0.364,0.015,0.347,0.098,2
.783,1.379,0.012,0.000,5.000,0.000,0.027,0.012,1.915,0.046,2.000,0.000,0.353,0.141,0.494,15.494,
0.003,0.000,999.999,23.000
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Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,NiO,MgO,Ca0,Na20,K20,Tot
al,Cl,F,T1Si,TA,TFe3,M1AI,M1Ti,M1Fe3,M1Fe2,M1Cr,M1Mg,M1Ni,M2Mg,M2Fe2,M2Mn,M2Ca,M2Na,
M2K,Sum_cat,Ca,Mg,Fe2_Mn,JD1,AE1,CFTS1,CTTS1,CATS1,WO1,EN1,FS1,Q,J,WO,EN,FS,WEF,JD,AE

"AAL354B","c1","p26meio","px",52.226,0.035,0.503,7.006,0.168,0.245,0,13.672,23.736,0.368,0.012,
97.97,0.003,0.00,1.979,0.021,0.000,0.001,0.001,0.041,0.180,0.005,0.772,0.000,0.000,0.001,0.008,0
.963,0.027,0.001,3.999,50.065,40.124,9.811,0.049,1.371,0.998,0.051,0.000,48.507,39.717,9.307.1.
917,0.054,49.020,39.287,11.694,97.267,0.063,2.670

"AAL354B","c1","p27","px",52.690,0.024,0.271,6.550,0.162,0.311,0,14.041,24.401,0.287,0.00,98.74,0
.007,0.00,1.978,0.012,0.010,0.000,0.001,0.036,0.160,0.005,0.786,0.000,0.000,0.000,0.010,0.982,0.
021,0.000,4.000,50.670,40.569,8.762,0.000,1.072,1.035,0.035,0.000,49.314,40.339,8.204,1.927,0.0
42,49.499,39.631,10.870,97.888,0.000,2.112

"AAL354B","c2","p20meio","px",52.669,0.104,1.071,7.652,0.073,0.273,0,13.222,23.545,0.548,0.007,
99.16,0,0,1.974,0.026,0.000,0.022,0.003,0.036,0.198,0.002,0.739,0.000,0.000,0.006,0.009,0.946,0.
040,0.000,4.000,49.847,38.948,11.205,1.122,0.961,1.018,0.152,0.000,47.863,38.312,10.572,1.888,
0.080,48.919,38.223,12.858,95.970,1.513,2.517

"AAL354B","c2","p21borda","px",52.962,0.021,0.544,7.705,0.037,0.261,0,13.474,23.813,0.406,0.00,9
9.22,0,0,1.985,0.015,0.000,0.009,0.001,0.032,0.204,0.001,0.753,0.000,0.000,0.006,0.008,0.956,0.0
30,0.000,4.000,49.633,39.075,11.292,0.486,1.029,0.682,0.030,0.000,48.380,38.649,10.744,1.919,0.
059,48.816,38.432,12.752,97.028,0.675,2.297

"AAL354B","c2","p22meio","px",52.337,0.061,1.605,8.187,0.054,0.302,0,12.761,22.859,0.808,0.00,9

8.97,0,0,1.966,0.034,0.000,0.037,0.002,0.051,0.194,0.002,0.715,0.000,0.000,0.012,0.010,0.920,0.0

59,0.000,4.000,49.724,38.623,11.653,1.932,1.166,1.613,0.091,0.000,46.731,37.621,10.845,1.840,0.
118,48.385,37.583,14.032,94.019,2.497,3.484
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Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,NiO,MgO,Ca0,Na20,K20,Tot
al,Cl,F,T1Si,TA,TFe3,M1AI,M1Ti,M1Fe3,M1Fe2,M1Cr,M1Mg,M1Ni,M2Mg,M2Fe2,M2Mn,M2Ca,M2Na,
M2K,Sum_cat,Ca,Mg,Fe2_Mn,JD1,AE1,CFTS1,CTTS1,CATS1,WO1,EN1,FS1,Q,J,WO,EN,FS,WEF,JD,AE

"AAL354B","c2","p23borda","px",52.998,0.078,1.155,7.682,0.068,0.283,0,13.272,23.393,0.524,0.00,9
9.45,0,0,1.981,0.019,0.000,0.032,0.002,0.018,0.206,0.002,0.740,0.000,0.000,0.016,0.009,0.937,0.0
38,0.000,4.000,49.117,38.773,12.110,1.656,0.305,0.734,0.113,0.000,47.533,38.192,11.466,1.899,0.
076,48.655,38.408,12.937,96.170,2.447,1.382

"AAL354B","c2","p24borda","px",52.655,0.085,1.274,7.935,0.045,0.289,0,13.189,23.355,0.566,0.017,
99.41,0,0,1.970,0.030,0.000,0.026,0.002,0.040,0.195,0.001,0.735,0.000,0.000,0.013,0.009,0.936,0.
041,0.001,3.999,49.565,38.946,11.489,1.335,0.844,1.329,0.124,0.000,47.268,38.283,10.817,1.879,
0.082,48.527,38.130,13.344,95.833,1.617,2.549

"AAL354B","c2","p25borda","px",53.109,0.124,1.147,7.799,0.100,0.340,0,13.074,23.214,0.569,0.00,9
9.48,0,0,1.987,0.013,0.000,0.038,0.003,0.006,0.220,0.003,0.729,0.000,0.000,0.017,0.011,0.931,0.0
41,0.000,4.000,48.769,38.216,13.015,1.941,0.188,0.297,0.180,0.000,47.524,37.615,12.254,1.897,0.
083,48.604,38.087,13.308,95.853,3.540,0.608

"AAL354B","c2","p26borda","px",52.797,0.047,0.955,7.651,0.104,0.299,0,13.312,23.492,0.479,0.007,
99.14,0,0,1.980,0.020,0.000,0.022,0.001,0.026,0.202,0.003,0.744,0.000,0.000,0.011,0.009,0.944,0.
035,0.000,4.000,49.391,38.942,11.667,1.161,0.654,0.872,0.068,0.000,47.796,38.426,11.022,1.902,
0.070,48.716,38.410,12.874,96.483,1.615,1.902

"AAL354B","c2","p27","px",53.070,0.077,0.882,7.651,0.088,0.307,0,13.181,23.628,0.450,0.00,99.33.,0
,0,1.989,0.011,0.000,0.028,0.002,0.009,0.222,0.003,0.736,0.000,0.000,0.009,0.010,0.949,0.033,0.0
00,4.000,49.265,38.240,12.495,1.428,0.250,0.341,0.111,0.000,48.233,37.789,11.848,1.916,0.065,4
9.038,38.063,12.898,96.715,2.487,0.797
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Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,NiO,MgO,Ca0,Na20,K20,Tot
al,Cl,F,T1Si,TA,TFe3,M1AI,M1Ti,M1Fe3,M1Fe2,M1Cr,M1Mg,M1Ni,M2Mg,M2Fe2,M2Mn,M2Ca,M2Na,
M2K,Sum_cat,Ca,Mg,Fe2_Mn,JD1,AE1,CFTS1,CTTS1,CATS1,WO1,EN1,FS1,Q,J,WO,EN,FS,WEF,JD,AE

"AAL354B","c2","p28","px",52.578,0.055,0.837,8.205,0.075,0.272,0,13.106,23.567,0.488,0.006,99.19,
0,0,1.975,0.025,0.000,0.012,0.002,0.044,0.207,0.002,0.734,0.000,0.000,0.007,0.009,0.948,0.036,0.
000,4.000,49.789,38.525,11.686,0.611,1.243,1.138,0.080,0.000,47.870,37.983,11.074,1.896,0.071,
48.670,37.660,13.670,96.403,0.764,2.833

"AAL354B","c2","p29meio","px",52.721,0.107,1.193,8.109,0.050,0.310,0,13.115,23.509,0.521,0.007,
99.64,0,0,1.970,0.030,0.000,0.022,0.003,0.038,0.205,0.001,0.731,0.000,0.000,0.011,0.010,0.941,0.
038,0.000,4.000,49.615,38.512,11.874,1.168,0.810,1.238,0.156,0.000,47.491,37.946,11.190,1.887,
0.075,48.641,37.756,13.603,96.173,1.423,2.404

"AAL354B","c2","p30meio","px",52.781,0.084,0.721,7.513,0.069,0.305,0,13.357,23.749,0.405,0.00,9

8.98,0,0,1.984,0.016,0.000,0.016,0.002,0.023,0.208,0.002,0.748,0.000,0.000,0.004,0.010,0.956,0.0

30,0.000,4.000,49.624,38.833,11.5643,0.799,0.717,0.591,0.122,0.000,48.407,38.438,10.927,1.917,0.
059,49.028,38.367,12.604,97.028,1.187,1.785

"AAL354B","c2","p32m-
b","px",53.077,0.001,0.786,7.753,0.087,0.262,0,13.245,23.719,0.496,0.010,99.44,0,0,1.986,0.014,0.
000,0.020,0.000,0.027,0.211,0.003,0.739,0.000,0.000,0.004,0.008,0.951,0.036,0.000,4.000,49.701,
38.616,11.682,1.0565,0.823,0.721,0.001,0.000,48.258,38.056,11.085,1.905,0.072,48.999,38.071,12.
929,96.375,1.551,2.075

"AAL354B","c2","p33meio","px",52.901,0.001,0.815,7.526,0.119,0.284,0,13.383,23.944,0.440,0.004,
99.42,0,0,1.978,0.022,0.000,0.014,0.000,0.036,0.200,0.004,0.746,0.000,0.000,0.000,0.009,0.959,0.
032,0.000,4.000,50.117,38.976,10.907,0.741,0.915,1.102,0.001,0.000,48.416,38.511,10.313,1.905,
0.064,49.203,38.264,12.533,96.774,0.928,2.298
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Sample,Analysis,Location,Mineral,$i02,Ti02,AI203,FeO,Cr203,MnO,NiO,Mg0O,Ca0,Na20,K20,Tot
al,CI,F,T1Si,TAl,TFe3,M1AI,M1Ti,M1Fe3,M1Fe2,M1Cr,M1Mg,M1Ni,M2Mg,M2Fe2,M2Mn,M2Ca,M2Na,
M2K,Sum_cat,Ca,Mg,Fe2_Mn,JD1,AE1,CFTS1,CTTIS1,CATS1,WO1,EN1,FS1,Q,J, WO,EN,FS,WEF,JD,AE

"AAL354B","c2","p34","px",52.727,0.020,0.894,7.702,0.108,0.338,0,12.840,23.557,0.528,0.041,98.76,
0,0,1.988,0.012,0.000,0.028,0.001,0.019,0.223,0.003,0.722,0.000,0.000,0.000,0.011,0.952,0.039,0.
002,3.998,49.887,37.834,12.279,1.455,0.640,0.529,0.029,0.000,48.562,37.253,11.533,1.897,0.077,
49.384,37.453,13.163,96.110,2.303,1.587

"AAL354B","c2","p35meio","px",52.369,0.018,1.248,7.812,0.082,0.258,0,13.251,23.259,0.577,0.008,
98.88,0,0,1.967,0.033,0.000,0.023,0.001,0.049,0.184,0.002,0.742,0.000,0.000,0.013,0.008,0.936,0.
042,0.000,4.000,49.712,39.407,10.881,1.181,1.031,1.637,0.027,0.000,47.162,38.704,10.259,1.875,
0.084,48.458,38.413,13.129,95.727,1.356,2.917

"AAL354B","c2","p36","px",52.990,0.063,0.717,7.837,0.043,0.276,0,13.309,23.966,0.420,0.00,99.61,0
,0,1.980,0.020,0.000,0.012,0.001,0.034,0.210,0.001,0.742,0.000,0.000,0.001,0.009,0.960,0.030,0.0
00,4.000,49.953,38.598,11.449,0.615,0.951,0.850,0.077,0.000,48.468,38.167,10.872,1.912,0.061,4
9.091,37.932,12.977,96.929,0.804,2.267

"AAL354B","c2","p37","px",53.185,0.00,0.701,7.568,0.031,0.291,0,13.367,24.137,0.386,0.011,99.68,0
,0,1.985,0.015,0.000,0.016,0.000,0.026,0.210,0.001,0.744,0.000,0.000,0.000,0.009,0.965,0.028,0.0
01,3.999,50.057,38.572,11.371,0.824,0.637,0.753,0.000,0.000,48.809,38.190,10.786,1.919,0.056,4
9.387,38.055,12.558,97.184,1.070,1.746

"AAL354B","c2","p38","px",53.313,0.00,0.392,6.960,0.026,0.325,0,13.667,24.169,0.376,0.028,99.26,0
,0,1.994,0.006,0.000,0.012,0.000,0.022,0.196,0.001,0.762,0.000,0.000,0.000,0.010,0.969,0.027,0.0
01,3.999.,50.005,39.344,10.650,0.597,0.866,0.284,0.000,0.000,49.254,38.976,10.024,1.927,0.055,4
9.451,38.908,11.641,97.261,0.957,1.782
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de A lguas de Linddia e Arcadas, Estado de Séo Paulo. XXVii

Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,NiO,MgO,Ca0,Na20,K20,Tot
al,Cl,F,T1Si,TA,TFe3,M1AI,M1Ti,M1Fe3,M1Fe2,M1Cr,M1Mg,M1Ni,M2Mg,M2Fe2,M2Mn,M2Ca,M2Na,
M2K,Sum_cat,Ca,Mg,Fe2_Mn,JD1,AE1,CFTS1,CTTS1,CATS1,WO1,EN1,FS1,Q,J,WO,EN,FS,WEF,JD,AE

"AAL354B","c2","p41","px",53.244,0.068,0.820,7.608,0.012,0.328,0,13.171,23.782,0.439,0.013,99.49,
0,0,1.992,0.008,0.000,0.029,0.002,0.007,0.227,0.000,0.735,0.000,0.000,0.004,0.010,0.953,0.032,0.
001,3.999,49.417,38.080,12.503,1.462,0.202,0.188,0.098,0.000,48.572,37.649,11.829,1.919,0.064,
49.232,37.938,12.830,96.804,2.549,0.647

"AAL354B","c2","p50incl","px",52.621,0.026,0.429,7.609,0.045,0.298,0,13.422,23.976,0.327,0.006,98
.76,0.003,0,1.983,0.017,0.000,0.002,0.001,0.036,0.204,0.001,0.754,0.000,0.000,0.000,0.010,0.968,
0.024,0.000,4.000,50.018,38.960,11.023,0.112,1.128,0.785,0.038,0.000,48.818,38.666,10.452,1.92
6,0.048,49.105,38.249,12.646,97.590,0.138,2.272

"AAL354B","c2","p75","px",52.460,0.070,0.518,7.191,0.029,0.292,0,13.705,23.920,0.387,0.005,98.58,
0.005,0.00,1.975,0.023,0.002,0.000,0.002,0.048,0.177,0.001,0.769,0.000,0.000,0.000,0.009,0.965,0
.028,0.000,4.000,50.251,40.060,9.689,0.000,1.469,1.057,0.102,0.000,48.595,39.664,9.113,1.911,0.
057,48.984,39.050,11.967,97.141,0.000,2.859
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. XXViii

Sample,Analysis,Location,Mineral,$i02,Ti0O2,Al1203,Fe203,FeO,MnO,Mg0,Ba0,Ca0,Na20,K20,To
tal,Si,Al,Fe3,Ti,Fe2,Mn,Mg,Ba,Ca,Na,K,Cations,X,Z,Ab,An,Or

"AAL354B","c1","p68","pla",68.022,0.014,22.385,0,0.304,0.002,0.00,0,0.668,6.477,0.054,97.93,11.89
9,4.611,0.000,0.002,0.044,0.000,0.000,0.000,0.125,2.197,0.012,18.890,16.512,2.378,94.1,5.4,0.5

"AAL354B","c1","p69meio","pla",67.953,0.00,19.701,0,0.232,0.031,0.00,0,0.681,11.712,0.045,100.36
,11.878,4.055,0.000,0.000,0.034,0.005,0.000,0.000,0.128,3.969,0.010,20.079,15.933,4.146,96.6,3.1
0.2

"AAL354B","c2","p10","pla",60.205,0.00,24.410,0,0.167,0.00,0.00,0,6.260,8.039,0.102,99.18,10.806,
5.160,0.000,0.000,0.025,0.000,0.000,0.000,1.204,2.798,0.023,20.016,15.966,4.050,69.5,29.9,0.6

"AAL354B","c2","p13meio","pla",60.227,0.006,24.004,0,0.112,0.018,0.00,0,5.927,8.197,0.152,98.64,
10.863,5.099,0.000,0.001,0.017,0.003,0.000,0.000,1.145,2.867,0.035,20.030,15.963,4.067,70.8,28.
3,09

"AAL354B","c2","p14borda","pla",59.389,0.00,24.604,0,0.197,0.012,0.101,0,5.277,7.627,1.068,98.27
,10.777,5.258,0.000,0.000,0.030,0.002,0.027,0.000,1.026,2.684,0.247,20.051,16.035,4.016,67.8,25.
9.6.2
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de A lguas de Linddia e Arcadas, Estado de Séo Paulo. XXX

Sample,Analysis,Location,Mineral,$i02,Ti0O2,Al1203,Fe203,FeO,MnO,Mg0,Ba0,Ca0,Na20,K20,To
tal,Si,Al,Fe3,Ti,Fe2,Mn,Mg,Ba,Ca,Na,K,Cations,X,Z,Ab,An,Or

"AAL354B","c2","p15meio","pla",59.464,0.004,24.484,0,0.182,0.00,0.00,0,6.611,7.836,0.208,98.79,1
0.739,5.207,0.000,0.001,0.027,0.000,0.000,0.000,1.279,2.744,0.048,20.045,15.947,4.098,67.4,31 .4,
1.2

"AAL354B","c2","p16borda","pla",59.176,0.057,23.882,0,0.248,0.00,0.194,0,5.307,7.467,1.601,97.93
,10.814,5.140,0.000,0.008,0.038,0.000,0.053,0.000,1.039,2.646,0.373,20.111,15.962,4.149,65.2,25.
6,9.2

"AAL354B","c2","p17meio","pla",60.170,0.00,23.633,0,0.080,0.021,0.001,0,5.706,8.269,0.171,98.05,
10.912,5.047,0.000,0.000,0.012,0.003,0.000,0.000,1.109,2.908,0.040,20.031,15.959,4.072,71.7,27.
3,1.0

"AAL354B","c2","p18borda","pla",60.749,0.017,23.551,0,0.244,0.011,0.171,0,3.676,8.354,1.200,97.9
7,11.018,5.030,0.000,0.002,0.037,0.002,0.046,0.000,0.714,2.938,0.278,20.065,16.050,4.015,74.8,1
8.2,7.1

"AAL354B","c2","p4","pla",59.470,0.009,24.250,0,0.121,0.022,0.007,0,6.351,7.878,0.097,98.21,10.78
4,5.179,0.000,0.001,0.018,0.003,0.002,0.000,1.234,2.770,0.022,20.013,15.964,4.049,68.8,30.7,0.5
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de A lguas de Linddia e Arcadas, Estado de Séo Paulo. XXX

Sample,Analysis,Location,Mineral,$i02,Ti0O2,Al1203,Fe203,FeO,MnO,Mg0,Ba0,Ca0,Na20,K20,To
tal,Si,Al,Fe3,Ti,Fe2,Mn,Mg,Ba,Ca,Na,K,Cations,X,Z,Ab,An,Or

"AAL354B","c2","pSborda","pla",59.753,0.001,24.388,0,0.171,0.017,0.00,0,6.435,7.937,0.106,98.81,
10.776,5.179,0.000,0.000,0.026,0.003,0.000,0.000,1.243,2.775,0.024,20.026,15.955,4.071,68.7,30.
8,0.6

"AAL354B","c2","p61incl","pla",61.329,0.00,25.585,0,0.310,0.00,0.00,0,5.114,8.577,0.066,100.98,10.
783,5.298,0.000,0.000,0.046,0.000,0.000,0.000,0.963,2.924,0.015,20.029,16.081,3.948,74.9,24.7 0.
4

"AAL354B","c2","p7","pla",59.531,0.00,24.238,0,0.287,0.00,0.002,0,6.263,8.072,0.136,98.53,10.776,
5.167,0.000,0.000,0.043,0.000,0.001,0.000,1.215,2.833,0.031,20.066,15.943,4.123,69.5,29.8,0.8

"AAL354B","c2","p8","pla",59.490,0.00,24.160,0,0.202,0.00,0.00,0,6.306,8.064,0.125,98.35,10.784,5.
158,0.000,0.000,0.031,0.000,0.000,0.000,1.225,2.834,0.029,20.061,15.942,4.119,69.3,30.0,0.7
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de A lguas de Linddia e Arcadas, Estado de Séo Paulo. XXXT

Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL385E","c1","p10borda","amp",51.664,0.167,6.917,6.377,0.317,0.097,19.273,12.347,0.565,0.034
,0.037,0.00,96.48,0.02,0.02,0.00,0,96.46,7.261,0.739,0.000,0.000,8.000,0.406,0.035,0.102,0.018,4.
038,0.401,0.000,0.000,5.000,0.000,0.129,0.012,1.859,0.000,2.000,0.000,0.154,0.006,0.160,15.160,
0.000,0.016,999.999,23.000

"AAL385E","c1","p11meio","amp",50.629,0.241,8.032,5.796,0.324,0.139,18.831,12.016,0.672,0.071,
0.017,0.007,96.45,0.01,0.01,0.00,0,96.44,7.135,0.865,0.000,0.000,8.000,0.468,0.036,0.113,0.026,3.
956,0.401,0.000,0.000,5.000,0.000,0.169,0.017,1.814,0.000,2.000,0.000,0.184,0.013,0.196,15.196,

0.002,0.008,999.999,23.000

"AAL385E","c1","p12meio","amp",49.509,0.335,9.763,5.895,0.368,0.107,18.136,12.349,0.778,0.067,
0.00,0.00,96.94,0.00,0.00,0.00,0,96.94,6.951,1.049,0.000,0.000,8.000,0.565,0.041,0.148,0.035,3.79
6,0.414,0.000,0.000,5.000,0.000,0.130,0.013,1.858,0.000,2.000,0.000,0.212,0.012,0.224,15.224,0.0
00,0.000,999.999,23.000

"AAL385E","c1","p13meio","amp",51.218,0.207,7.568,5.578,0.237,0.162,18.948,12.320,0.576,0.044,
0.00,0.00,96.62,0.00,0.00,0.00,0,96.62,7.199,0.801,0.000,0.000,8.000,0.451,0.026,0.115,0.022,3.97
0,0.415,0.000,0.000,5.000,0.000,0.125,0.019,1.855,0.000,2.000,0.000,0.157,0.008,0.165,15.165,0.0
00,0.000,999.999,23.000

"AAL385E","c1","p14borda","amp",52.078,0.132,6.909,5.216,0.170,0.104,19.459,12.623,0.517,0.031
,0.00,0.00,97.07,0.00,0.00,0.00,0,97.07,7.271,0.729,0.000,0.000,8.000,0.407,0.019,0.129,0.014,4.0
50,0.380,0.000,0.000,5.000,0.000,0.099,0.012,1.888,0.000,2.000,0.000,0.140,0.006,0.145,15.145,0.
000,0.000,999.999,23.000
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de A lguas de Linddia e Arcadas, Estado de Séo Paulo. XXX

Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL385E","c1","p15nucl","amp",53.458,0.161,5.105,5.072,0.044,0.134,20.256,12.514,0.345,0.014,0
.00,0.002,97.06,0.00,0.00,0.00,0,97.06,7.453,0.547,0.000,0.000,8.000,0.292,0.005,0.121,0.017,4.21
0,0.356,0.000,0.000,5.000,0.000,0.115,0.016,1.869,0.000,2.000,0.000,0.093,0.002,0.096,15.096,0.0
00,0.000,999.999,23.000

"AAL385E","c1","p16nucl","amp",49.447,0.303,9.533,5.797,0.428,0.095,18.280,12.374,0.788,0.059,0
.014,0.007,96.70,0.01,0.01,0.00,0,96.69,6.953,1.047,0.000,0.000,8.000,0.531,0.048,0.179,0.032,3.8
32,0.378,0.000,0.000,5.000,0.000,0.124,0.011,1.864,0.000,2.000,0.000,0.215,0.011,0.225,15.225,0.
002,0.006,999.999,23.000

"AAL385E","c1","p17nucl","amp",49.193,0.329,10.530,6.028,0.250,0.114,17.838,12.477,0.904,0.087,
0.00,0.006,97.51,0.00,0.00,0.00,0,97.51,6.887,1.113,0.000,0.000,8.000,0.624,0.028,0.131,0.035,3.7
23,0.460,0.000,0.000,5.000,0.000,0.115,0.014,1.872,0.000,2.000,0.000,0.245,0.016,0.261,15.261,0.
001,0.000,999.999,23.000

"AAL385E","c1","p18borda","amp",50.852,0.251,8.208,5.585,0.347,0.117,18.663,12.396,0.633,0.050
,0.00,0.00,96.75,0.00,0.00,0.00,0,96.75,7.138,0.862,0.000,0.000,8.000,0.495,0.038,0.093,0.027,3.9
06,0.441,0.000,0.000,5.000,0.000,0.122,0.014,1.864,0.000,2.000,0.000,0.172,0.009,0.181,15.181,0.
000,0.000,999.999,23.000

"AAL385E","c1","p19borda","amp",49.134,0.305,9.486,5.908,0.242,0.100,18.694,12.438,0.785,0.0565
,0.00,0.00,96.91,0.00,0.00,0.00,0,96.91,6.891,1.109,0.000,0.000,8.000,0.458,0.027,0.336,0.032,3.9
09,0.238,0.000,0.000,5.000,0.000,0.119,0.012,1.869,0.000,2.000,0.000,0.213,0.010,0.223,15.223,0.
000,0.000,999.999,23.000
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. XXXiT

Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL385E","c1","p1borda","amp"”,49.691,0.344,9.666,5.971,0.121,0.083,18.268,12.572,0.742,0.052,
0.00,0.012,97.40,0.00,0.00,0.00,0,97.40,6.953,1.047,0.000,0.000,8.000,0.546,0.013,0.204,0.036,3.8
11,0.389,0.000,0.000,5.000,0.000,0.105,0.010,1.885,0.000,2.000,0.000,0.201,0.009,0.211,15.211,0.
003,0.000,999.999,23.000

"AAL385E","c1","p20nucl","amp"”,50.474,0.302,8.372,5.516,0.423,0.086,18.824,12.474,0.701,0.068,0
.00,0.001,96.82,0.00,0.00,0.00,0,96.82,7.075,0.925,0.000,0.000,8.000,0.457,0.047,0.154,0.032,3.93
4,0.376,0.000,0.000,5.000,0.000,0.116,0.010,1.873,0.000,2.000,0.000,0.191,0.012,0.203,15.203,0.0
00,0.000,999.999,23.000

"AAL385E","c1","p21meio","amp",50.294,0.326,8.838,5.784,0.269,0.121,18.743,12.231,0.689,0.068,
0.00,0.00,97.09,0.00,0.00,0.00,0,97.09,7.041,0.959,0.000,0.000,8.000,0.498,0.030,0.163,0.034,3.91
2,0.363,0.000,0.000,5.000,0.000,0.151,0.014,1.835,0.000,2.000,0.000,0.187,0.012,0.199,15.199,0.0
00,0.000,999.999,23.000

"AAL385E","c1","p22nucl","amp",53.119,0.211,5.623,4.928,0.124,0.118,20.124,12.636,0.410,0.031,0
.00,0.011,97.21,0.00,0.00,0.00,0,97.21,7.394,0.606,0.000,0.000,8.000,0.316,0.014,0.116,0.022,4.17
6,0.356,0.000,0.000,5.000,0.000,0.102,0.014,1.885,0.000,2.000,0.000,0.111,0.006,0.116,15.116,0.0
03,0.000,999.999,23.000

"AAL385E","c1","p23meio","amp",48.225,0.545,11.372,6.179,0.194,0.110,17.471,12.404,0.943,0.111
,0.093,0.005,97.46,0.04,0.04,0.00,0,97.42,6.775,1.225,0.000,0.000,8.000,0.656,0.022,0.156,0.058,3
.659,0.450,0.000,0.000,5.000,0.000,0.120,0.013,1.867,0.000,2.000,0.000,0.257,0.020,0.277,15.277,
0.001,0.041,999.999,23.000
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de A lguas de Linddia e Arcadas, Estado de Séo Paulo. XXXV

Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL385E","c1","p24borda","amp",50.494,0.340,8.794,5.478,0.311,0.105,18.414,12.560,0.702,0.056
,0.00,0.010,96.95,0.00,0.00,0.00,0,96.95,7.083,0.917,0.000,0.000,8.000,0.536,0.034,0.074,0.036,3.
851,0.469,0.000,0.000,5.000,0.000,0.100,0.012,1.888,0.000,2.000,0.000,0.191,0.010,0.201,15.201,
0.002,0.000,999.999,23.000

"AAL385E","c1","p25borda","amp",49.892,0.303,9.308,5.676,0.307,0.096,18.326,12.458,0.738,0.051
,0.024,0.00,96.87,0.01,0.01,0.00,0,96.86,7.006,0.994,0.000,0.000,8.000,0.545,0.034,0.141,0.032,3.
836,0.412,0.000,0.000,5.000,0.000,0.114,0.011,1.874,0.000,2.000,0.000,0.201,0.009,0.210,15.210,
0.000,0.011,999.999,23.000

"AAL385E","c1","p26borda","amp",48.558,0.379,11.183,6.055,0.213,0.108,17.535,12.447,0.942,0.09
2,0.00,0.013,97.31,0.00,0.00,0.00,0,97.31,6.819,1.181,0.000,0.000,8.000,0.669,0.024,0.136,0.040,3
.671,0.461,0.000,0.000,5.000,0.000,0.114,0.013,1.873,0.000,2.000,0.000,0.257,0.016,0.273,15.273,
0.003,0.000,999.999,23.000

"AAL385E","c1","p27borda","amp",48.418,0.351,11.330,6.000,0.230,0.105,17.694,12.572,0.920,0.12
1.0.00,0.00,97.51,0.00,0.00,0.00,0,97.51,6.777,1.223,0.000,0.000,8.000,0.645,0.025,0.207,0.037,3.
692,0.393,0.000,0.000,5.000,0.000,0.102,0.012,1.885,0.000,2.000,0.000,0.250,0.022,0.271,15.271,
0.000,0.000,999.999,23.000

"AAL385E","c1","p29borda","amp",48.097,0.473,11.231,6.024,0.251,0.127,17.5686,12.345,0.939,0.10
2,0.058,0.00,96.98,0.02,0.02,0.00,0,96.96,6.776,1.224,0.000,0.000,8.000,0.640,0.028,0.181,0.050,3
.694,0.408,0.000,0.000,5.000,0.000,0.121,0.015,1.864,0.000,2.000,0.000,0.257,0.018,0.275,15.275,
0.000,0.026,999.999,23.000
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de A lguas de Linddia e Arcadas, Estado de Séo Paulo. XXV

Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL385E","c1","p2borda","amp",49.409,0.437,9.556,6.077,0.162,0.110,18.389,12.411,0.828,0.055,
0.008,0.008,97.29,0.01,0.00,0.00,0,97.28,6.926,1.074,0.000,0.000,8.000,0.504,0.018,0.225,0.046,3.
843,0.364,0.000,0.000,5.000,0.000,0.123,0.013,1.864,0.000,2.000,0.000,0.225,0.010,0.235,15.235,
0.002,0.004,999.999,23.000

"AAL385E","c1","p30borda","amp",49.120,0.399,10.663,6.220,0.256,0.152,17.599,12.288,0.868,0.09
2,0.039,0.008,97.45,0.02,0.02,0.00,0,97.43,6.892,1.108,0.000,0.000,8.000,0.653,0.028,0.090,0.042,
3.681,0.505,0.000,0.000,5.000,0.000,0.135,0.018,1.847,0.000,2.000,0.000,0.236,0.016,0.253,15.25
3,0.002,0.017,999.999,23.000

"AAL385E","c1","p3 1nucl","amp",50.131,0.318,9.407,5.951,0.269,0.094,18.273,12.579,0.744,0.042,0
.00,0.003,97.54,0.00,0.00,0.00,0,97.54,6.999,1.001,0.000,0.000,8.000,0.546,0.030,0.149,0.033,3.80
3,0.438,0.000,0.000,5.000,0.000,0.107,0.011,1.882,0.000,2.000,0.000,0.201,0.007,0.209,15.209,0.0
01.,0.000,999.999,23.000

"AAL385E","c1","p32nucl","amp",48.092,0.357,11.182,6.072,0.181,0.112,17.709,12.356,0.921,0.101,
0.00.0.003,96.91,0.00,0.00,0.00,0,96.91,6.775,1.225,0.000,0.000,8.000,0.630,0.020,0.230,0.038,3.7
19,0.363,0.000,0.000,5.000,0.000,0.122,0.013,1.865,0.000,2.000,0.000,0.252,0.018,0.270,15.270,0.
001,0.000,999.999,23.000

"AAL385E","c1","p33nucl","amp",48.153,0.385,11.156,6.106,0.179,0.138,17.520,12.353,0.911,0.103,
0.00,0.00,96.82,0.00,0.00,0.00,0,96.82,6.795,1.205,0.000,0.000,8.000,0.649,0.020,0.187,0.041,3.68
6,0.418,0.000,0.000,5.000,0.000,0.116,0.016,1.868,0.000,2.000,0.000,0.249,0.019,0.268,15.268,0.0
00,0.000,999.999,23.000
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de A lguas de Linddia e Arcadas, Estado de Séo Paulo. JoxXvi

Sample,Analysis,Location,Mineral,Si02,Ti02,AI203,Fe0,Cr203,MnO,Mg0O,Ca0,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAI,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL385E","c1","p34nucl","amp",48.844,0.293,10.964,5.909,0.200,0.119,17.466,12.311,0.858,0.094,
0.00,0.006,96.86,0.00,0.00,0.00,0,96.86,6.886,1.114,0.000,0.000,8.000,0.706,0.022,0.073,0.031,3.6
71,0.498,0.000,0.000,5.000,0.000,0.126,0.014,1.859,0.000,2.000,0.000,0.235,0.017,0.251,15.251,0.
001,0.000,999.999,23.000

"AAL385E","c1","p35m-
b","amp",48.022,0.453,11.206,5.993,0.211,0.120,17.782,12.513,0.840,0.092,0.00,0.00,97.02,0.00,0.
00,0.00,0,97.02,6.747,1.253,0.000,0.000,8.000,0.602,0.023,0.286,0.048,3.725,0.316,0.000,0.000,5.
000,0.000,0.102,0.014,1.884,0.000,2.000,0.000,0.229,0.016,0.245,15.245,0.000,0.000,999.999.23.0
00

"AAL385E","c1","p36m-
b","amp",50.382,0.353,8.912,5.751,0.260,0.105,18.877,12.394,0.715,0.065,0.00,0.00,97.55,0.00,0.0
0,0.00,0,97.55,7.019,0.981,0.000,0.000,8.000,0.481,0.029,0.192,0.037,3.921,0.340,0.000,0.000,5.0
00,0.000,0.138,0.012,1.850,0.000,2.000,0.000,0.193,0.012,0.205,15.205,0.000,0.000,999.999,23.00
0

"AAL385E","c1","p37m-
b","amp",48.199,0.473,10.873,6.091,0.222,0.101,17.721,12.227,0.936,0.092,0.099,0.006,96.82,0.04
,0.04,0.00,0,96.78,6.806,1.194,0.000,0.000,8.000,0.614,0.025,0.183,0.050,3.730,0.399,0.000,0.000,
5.000,0.000,0.138,0.012,1.850,0.000,2.000,0.000,0.256,0.017,0.273,15.273,0.001,0.044,999.999,23
.000

"AAL385E","c1","p38borda","amp",48.744,0.388,10.540,5.848,0.195,0.148,17.983,12.365,0.866,0.08
2,0.00,0.013,96.98,0.00,0.00,0.00,0,96.98,6.854,1.146,0.000,0.000,8.000,0.599,0.022,0.192,0.041,3
.770,0.376,0.000,0.000,5.000,0.000,0.119,0.018,1.863,0.000,2.000,0.000,0.236,0.015,0.251,15.251,
0.003,0.000,999.999,23.000
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. XXVl

Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL385E","c1","p39meio","amp",48.759,0.336,9.958,5.960,0.410,0.108,18.020,12.376,0.893,0.060,
0.00,0.004,96.47,0.00,0.00,0.00,0,96.47,6.883,1.117,0.000,0.000,8.000,0.538,0.046,0.207,0.036,3.7
92,0.382,0.000,0.000,5.000,0.000,0.115,0.013,1.872,0.000,2.000,0.000,0.244,0.011,0.255,15.255,0.
001,0.000,999.999,23.000

"AAL385E","c1","p3borda","amp",49.330,0.355,9.708,6.044,0.201,0.109,18.289,12.329,0.797,0.070,
0.128,0.00,97.16,0.05,0.05,0.00,0,97.11,6.928,1.072,0.000,0.000,8.000,0.533,0.022,0.212,0.038,3.8
29,0.366,0.000,0.000,5.000,0.000,0.132,0.013,1.855,0.000,2.000,0.000,0.217,0.013,0.230,15.230,0.
000,0.057,999.999,23.000

"AAL385E","c1","p40meio","amp",50.549,0.257,8.222,5.591,0.263,0.117,18.846,12.444,0.663,0.046,
0.031,0.002,96.77,0.01,0.01,0.00,0,96.76,7.097,0.903,0.000,0.000,8.000,0.457,0.029,0.174,0.027, 3.
945,0.368,0.000,0.000,5.000,0.000,0.114,0.014,1.872,0.000,2.000,0.000,0.180,0.008,0.189,15.189,
0.000,0.014,999.999,23.000

"AAL385E","c1","p4nucl","amp",50.796,0.264,8.661,5.709,0.277,0.100,18.592,12.650,0.628,0.043,0.
029,0.006,97.48,0.01,0.01,0.00.,0,97.47,7.085,0.915,0.000,0.000,8.000,0.508,0.031,0.144,0.028,3.8
66,0.424,0.000,0.000,5.000,0.000,0.098,0.012,1.890,0.000,2.000,0.000,0.170,0.008,0.177,15.177,0.
001,0.013,999.999,23.000

"AAL385E","c1","pSborda","amp",52.227,0.160,6.190,5.296,0.200,0.110,19.761,12.520,0.400,0.034,
0.00,0.006,96.70,0.00,0.00,0.00,0,96.70,7.309,0.691,0.000,0.000,8.000,0.329,0.022,0.192,0.017.4.1
22,0.318,0.000,0.000,5.000,0.000,0.110,0.013,1.877,0.000,2.000,0.000,0.109,0.006,0.115,15.115,0.
001,0.000,999.999,23.000
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de A lguas de Linddia e Arcadas, Estado de Séo Paulo. XXXViii

Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL385E","c1","pbémeio","amp",51.050,0.187,7.777,5.533,0.260,0.105,19.103,12.334,0.595,0.046,0.
00,0.00,96.73,0.00,0.00,0.00,0,96.73,7.159,0.841,0.000,0.000,8.000,0.443,0.029,0.159,0.020,3.994,
0.355,0.000,0.000,5.000,0.000,0.134,0.012,1.853,0.000,2.000,0.000,0.162,0.008,0.170,15.170,0.00
0,0.000,999.999,23.000

"AAL385E","c1","p7meio","amp",50.693,0.266,8.070,6.208,0.308,0.187,18.985,11.693,0.600,0.061,0.
113,0.00,96.88,0.05,0.05,0.00,0,96.83,7.118,0.882,0.000,0.000,8.000,0.453,0.034,0.164,0.028,3.97
4,0.347,0.000,0.000,5.000,0.000,0.219,0.022,1.759,0.000,2.000,0.000,0.163,0.011,0.174,15.174,0.0
00,0.050,999.999,23.000

"AAL385E","c1","p8borda","amp",49.229,0.374,9.881,6.071,0.249,0.076,18.136,12.444,0.781,0.063,
0.00,0.00,97.06,0.00,0.00,0.00,0,97.06,6.911,1.089,0.000,0.000,8.000,0.544,0.028,0.215,0.039,3.79
5,0.379,0.000,0.000,5.000,0.000,0.119,0.009,1.872,0.000,2.000,0.000,0.213,0.011,0.224,15.224,0.0
00,0.000,999.999,23.000

"AAL385E","c1","p9nucl","amp",50.539,0.244,7.988,5.607,0.233,0.088,18.936,12.178,0.662,0.060,0.
00,0.00,96.30,0.00,0.00,0.00,0,96.30,7.128,0.872,0.000,0.000,8.000,0.455,0.026,0.148,0.026,3.981,
0.364,0.000,0.000,5.000,0.000,0.149,0.011,1.840,0.000,2.000,0.000,0.181,0.011,0.192,15.192,0.00
0,0.000,999.999,23.000

"AAL385E","c3","p1meio","amp",50.913,0.323,8.220,5.733,0.262,0.111,18.960,12.336,0.678,0.060,0.
144,0.00,97.48,0.06,0.06,0.00,0,97.42,7.110,0.890,0.000,0.000,8.000,0.462,0.029,0.137,0.034,3.94
7,0.391,0.000,0.000,5.000,0.000,0.141,0.013,1.846,0.000,2.000,0.000,0.184,0.011,0.194,15.194,0.0
00,0.064,999.999,23.000

Lazarini, Ana Paula. Tese de Doutoramento, 2008. — ANEXO 6: TABELAS DE DADOS DE QUiMICA MINERAL




Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de A lguas de Linddia e Arcadas, Estado de Séo Paulo. XXXIX

Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL385E","c3","p2centro","amp",50.421,0.228,8.169,5.480,0.274,0.120,18.947,12.497,0.664,0.045,
0.021,0.00,96.59,0.01,0.01,0.00,0,96.58,7.085,0.915,0.000,0.000,8.000,0.437,0.030,0.211,0.024,3.9
69,0.329,0.000,0.000,5.000,0.000,0.104,0.014,1.881,0.000,2.000,0.000,0.181,0.008,0.189,15.189,0.
000,0.009,999.999,23.000

"AAL385E","c3","p3borda","amp"”,51.004,0.294,7.726,5.384,0.334,0.122,18.962,12.460,0.581,0.044,
0.041,0.010,96.63,0.02,0.02,0.00,0,96.61,7.163,0.837,0.000,0.000,8.000,0.440,0.037,0.132,0.031,3.
970,0.390,0.000,0.000,5.000,0.000,0.111,0.015,1.875,0.000,2.000,0.000,0.158,0.008,0.166,15.166,
0.002,0.018,999.999,23.000

"AAL385E","c3","p4borda","amp”,50.047,0.351,8.235,5.688,0.283,0.086,18.707,12.251,0.689,0.066,
0.00,0.008,96.13,0.00,0.00,0.00,0,96.13,7.077,0.923,0.000,0.000,8.000,0.448,0.032,0.167,0.037,3.9
44,0.372,0.000,0.000,5.000,0.000,0.134,0.010,1.856,0.000,2.000,0.000,0.189,0.012,0.201,15.201,0.
002,0.000,999.999,23.000
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. x/

Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL386G","c1","p19","amp",49.204,0.430,8.990,6.666,0.136,0.134,18.705,11.380,0.662,0.054,0.16
7,0.001,96.39,0.07,0.07,0.00,0,96.32,6.964,1.036,0.000,0.000,8.000,0.462,0.015,0.276,0.046,3.946,
0.254,0.000,0.000,5.000,0.000,0.258,0.016,1.726,0.000,2.000,0.000,0.182,0.010,0.191,15.191,0.00
0,0.075,999.999,23.000

"AAL386G","c1","p1meio","amp",49.194,0.402,9.362,6.416,0.278,0.141,18.049,11.672,0.700,0.075,0
.00,0.010,96.02,0.00,0.00,0.00,0,96.02,6.985,1.015,0.000,0.000,8.000,0.551,0.031,0.141,0.043,3.82
1,0.414,0.000,0.000,5.000,0.000,0.207,0.017,1.776,0.000,2.000,0.000,0.193,0.014,0.206,15.206,0.0
02,0.000,999.999,23.000

"AAL386G","c1","p2","amp",49.144,0.298,9.194,6.600,0.190,0.146,18.393,11.493,0.680,0.085,0.079,
0.001,96.11,0.03,0.03,0.00,0,96.08,6.973,1.027,0.000,0.000,8.000,0.509,0.021,0.231,0.032,3.890,0.
317,0.000,0.000,5.000,0.000,0.235,0.018,1.747,0.000,2.000,0.000,0.187,0.015,0.202,15.202,0.000,
0.035,999.999,23.000

"AAL386G","c1","p21","amp",48.329,0.465,10.349,6.583,0.174,0.121,17.690,11.596,0.762,0.097,0.0

02,0.008,96.00,0.00,0.00,0.00,0,96.00,6.877,1.123,0.000,0.000,8.000,0.612,0.020,0.164,0.050,3.75

3,0.402,0.000,0.000,5.000,0.000,0.217,0.015,1.768,0.000,2.000,0.000,0.210,0.018,0.228,15.228,0.0
02,0.001,999.999,23.000

"AAL386G","c1","p22","amp",49.047,0.411,10.095,6.424,0.215,0.132,17.915,11.648,0.719,0.108,0.0
0,0.007,96.51,0.00,0.00,0.00,0,96.51,6.935,1.065,0.000,0.000,8.000,0.616,0.024,0.121,0.044,3.776,
0.419,0.000,0.000,5.000,0.000,0.220,0.016,1.765,0.000,2.000,0.000,0.197,0.019,0.217,15.217,0.00
2,0.000,999.999,23.000

"AAL386G","c1","p23","amp",48.805,0.370,10.010,6.546,0.239,0.118,17.896,11.657,0.790,0.091,0.1
11,0.012,96.31,0.05,0.05,0.00,0,96.26,6.926,1.074,0.000,0.000,8.000,0.599,0.027,0.135,0.039.,3.78
6,0.413,0.000,0.000,5.000,0.000,0.229,0.014,1.757,0.000,2.000,0.000,0.217,0.016,0.234,15.234,0.0
03,0.050,999.999,23.000
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Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL386G","c1","p25","amp",47.960,0.426,10.646,6.816,0.192,0.148,17.619,11.608,0.832,0.097,0.0

22,0.004,96.18,0.01,0.01,0.00,0,96.17,6.819,1.181,0.000,0.000,8.000,0.602,0.022,0.220,0.046,3.73

5,0.377,0.000,0.000,5.000,0.000,0.214,0.018,1.768,0.000,2.000,0.000,0.229,0.018,0.247,15.247,0.0
01,0.010,999.999,23.000

"AAL386G","c1","p26","amp",49.233,0.368,9.182,6.507,0.241,0.143,18.247,11.719,0.709,0.077,0.00,
0.00,96.19,0.00,0.00,0.00,0,96.19,6.978,1.022,0.000,0.000,8.000,0.510,0.027,0.198,0.039,3.855,0.3
70.,0.000,0.000,5.000,0.000,0.203,0.017,1.780,0.000,2.000,0.000,0.195,0.014,0.209,15.209,0.000,0.
000,999.999,23.000

"AAL386G","c1","p28","amp",48.358,0.493,10.362,6.700,0.201,0.128,17.677,11.657,0.792,0.077,0.0
0,0.00,96.24,0.00,0.00,0.00,0,96.24,6.866,1.134,0.000,0.000,8.000,0.599,0.023,0.175,0.053,3.742,0
.409,0.000,0.000,5.000,0.000,0.211,0.015,1.773,0.000,2.000,0.000,0.218,0.014,0.232,15.232,0.000,
0.000,999.999,23.000

"AAL386G","c1","p31","amp",48.962,0.323,9.444,6.480,0.266,0.134,18.170,11.619,0.748,0.078,0.00,
0.011,95.97,0.00,0.00,0.00,0,95.97,6.954,1.046,0.000,0.000,8.000,0.534,0.030,0.192,0.035,3.847.0.
362,0.000,0.000,5.000,0.000,0.216,0.016,1.768,0.000,2.000,0.000,0.206,0.014,0.220,15.220,0.003,
0.000,999.999,23.000

"AAL386G","c1","p32nucl","amp",47.935,0.420,10.438,6.787,0.195,0.111,17.757,11.6563,0.861,0.093
,0.226,0.009,96.19,0.10,0.10,0.00,0,96.09,6.827,1.173,0.000,0.000,8.000,0.578,0.022,0.228,0.045,3
.770,0.357,0.000,0.000,5.000,0.000,0.224,0.013,1.763,0.000,2.000,0.000,0.238,0.017,0.255,15.255,
0.002,0.102,999.999,23.000

"AAL386G","c1","p33incl","amp",48.854,0.353,9.841,6.5631,0.227,0.159,18.096,11.537,0.720,0.091,0
.074,0.00,96.26,0.03,0.03,0.00,0,96.23,6.925,1.075,0.000,0.000,8.000,0.568,0.025,0.192,0.038,3.82
4,0.353,0.000,0.000,5.000,0.000,0.229,0.019,1.752,0.000,2.000,0.000,0.198,0.016,0.214,15.214,0.0
00,0.033,999.999,23.000
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Sample,Analysis,Location,Mineral,$i02,Ti02,AI1203,FeO,Cr203,Mn0O,Mg0O,Ca0,Na20,K20,F,Cl,Tot
al,0_F CI,0_F,0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL386G","c1","p34","amp",48.647,0.428,10.172,6.639,0.185,0.126,17.861,11.541,0.759,0.083,0.0
0,0.004,96.26,0.00,0.00,0.00,0,96.26,6.901,1.099,0.000,0.000,8.000,0.600,0.021,0.164,0.046,3.777,
0.393,0.000,0.000,5.000,0.000,0.231,0.015,1.754,0.000,2.000,0.000,0.209,0.015,0.224,15.224,0.00
1,0.000,999.999,23.000

"AAL386G","c1","p35incl","amp",49.117,0.324,9.643,6.419,0.178,0.130,18.082,11.497,0.746,0.086,0
.028,0.005,96.08,0.01,0.01,0.00,0,96.07,6.976,1.024,0.000,0.000,8.000,0.589,0.020,0.124,0.035,3.8
29,0.403,0.000,0.000,5.000,0.000,0.235,0.016,1.750,0.000,2.000,0.000,0.205,0.016,0.221,15.221,0.
001,0.013,999.999,23.000

"AAL386G","c1","p36borda","amp",48.317,0.410,10.184,6.658,0.081,0.165,17.886,11.614,0.759,0.0
62,0.008,0.00,96.06,0.00,0.00,0.00,0,96.06,6.870,1.130,0.000,0.000,8.000,0.575,0.009,0.238,0.044,
3.791,0.343,0.000,0.000,5.000,0.000,0.211,0.020,1.769,0.000,2.000,0.000,0.209,0.011,0.220,15.22
0,0.000,0.004,999.999,23.000

"AAL386G","c1","p37nucl","amp",49.391,0.302,9.156,6.470,0.294,0.125,18.198,11.491,0.665,0.084,
0.035,0.00,95.92,0.01,0.01,0.00,0,95.91,7.016,0.984,0.000,0.000,8.000,0.548,0.033,0.140,0.032,3.8
54,0.393,0.000,0.000,5.000,0.000,0.236,0.015,1.749,0.000,2.000,0.000,0.183,0.015,0.198,15.198,0.
000,0.016,999.999,23.000

"AAL386G","c1","p3meio","amp",48.678,0.355,9.829,6.820,0.189,0.161,18.130,11.413,0.744,0.084,0
.037,0.00,96.25,0.02,0.02,0.00,0,96.23,6.904,1.096,0.000,0.000,8.000,0.545,0.021,0.234,0.038,3.83
3,0.328,0.000,0.000,5.000,0.000,0.246,0.019,1.734,0.000,2.000,0.000,0.205,0.015,0.220,15.220,0.0
00,0.017,999.999,23.000

"AAL386G","c1","pdborda","amp",48.863,0.347,9.617,6.549,0.274,0.124,18.047,11.605,0.715,0.076,
0.074,0.007,96.02,0.03,0.03,0.00,0,95.99,6.942,1.058,0.000,0.000,8.000,0.551,0.031,0.192,0.037,3.
822,0.367,0.000,0.000,5.000,0.000,0.219,0.015,1.766,0.000,2.000,0.000,0.197,0.014,0.211,15.211,
0.002,0.033,999.999,23.000
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Sample,Analysis,Location,Mineral,$i02,Ti02,AI1203,FeO,Cr203,Mn0O,Mg0O,Ca0,Na20,K20,F,Cl,Tot
al,0_F CI,0_F,0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL386G","c1","p5","amp",49.069,0.430,9.931,6.538,0.183,0.116,17.971,11.843,0.736,0.079,0.00,0
.00,96.71,0.00,0.00,0.00,0,96.71,6.926,1.074,0.000,0.000,8.000,0.576,0.020,0.171,0.046,3.781,0.40
6,0.000,0.000,5.000,0.000,0.195,0.014,1.791,0.000,2.000,0.000,0.201,0.014,0.216,15.216,0.000,0.0
00,999.999,23.000

"AAL386G","c1","pbborda","amp",48.679,0.434,10.051,6.568,0.214,0.161,17.746,11.679,0.770,0.08
8,0.045,0.006,96.23,0.02,0.02,0.00,0,96.21,6.914,1.086,0.000,0.000,8.000,0.595,0.024,0.146,0.046,
3.758,0.431,0.000,0.000,5.000,0.000,0.203,0.019,1.777,0.000,2.000,0.000,0.212,0.016,0.228,15.22
8,0.001,0.020,999.999,23.000

"AAL386G","c2","p14borda","amp",49.118,0.435,9.768,6.737,0.295,0.171,18.110,11.664,0.746,0.08
2,0.030,0.006,96.87,0.01,0.01,0.00,0,96.86,6.921,1.079,0.000,0.000,8.000,0.542,0.033,0.194,0.046,
3.804,0.381,0.000,0.000,5.000,0.000,0.219,0.020,1.761,0.000,2.000,0.000,0.204,0.015,0.219,15.21
9,0.001,0.013,999.999,23.000

"AAL386G","c2","p15nucl","amp",49.328,0.367,9.278,6.517,0.260,0.117,18.032,11.608,0.730,0.078,
0.052,0.00,96.11,0.02,0.02,0.00,0,96.09,7.007,0.993,0.000,0.000,8.000,0.559,0.029,0.112,0.039,3.8
18,0.443,0.000,0.000,5.000,0.000,0.219,0.014,1.767,0.000,2.000,0.000,0.201,0.014,0.215,15.215,0.
000,0.023,999.999,23.000

"AAL386G","c2","p16borda","amp",0.056,0.021,0.028,0.084,0.013,0.00,0.006,0.054,0.008,0.00,0.00,
0.952,1.21,0.21,0.00,0.21,0,1.00,3.332,1.962,2.706,0.000,8.000,0.000,0.611,1.254,0.940,0.532,0.22
0,0.000,1.443,5.000,0.000,0.000,0.000,2.000,0.000,2.000,0.000,0.923,0.000,0.923,15.923,96.048,0.
000,999.999,23.000

"AAL386G","c2","p17borda","amp",48.943,0.329,10.227,6.818,0.250,0.1563,17.817,11.504,0.796,0.0
68,0.00,0.00,96.66,0.00,0.00,0.00,0,96.66,6.916,1.084,0.000,0.000,8.000,0.618,0.028,0.138,0.035,3
.753,0.428,0.000,0.000,5.000,0.000,0.240,0.018,1.742,0.000,2.000,0.000,0.218,0.012,0.230,15.230,
0.000,0.000,999.999,23.000
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Sample,Analysis,Location,Mineral,$i02,Ti02,AI1203,FeO,Cr203,Mn0O,Mg0O,Ca0,Na20,K20,F,Cl,Tot
al,0_F CI,0_F,0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL386G","c2","p18nucl","amp",48.096,0.412,10.310,6.597,0.249,0.154,17.731,11.616,0.795,0.087
,0.084,0.013,95.90,0.04,0.04,0.00,0,95.86,6.853,1.147,0.000,0.000,8.000,0.583,0.028,0.212,0.044,3
.766,0.366,0.000,0.000,5.000,0.000,0.208,0.019,1.773,0.000,2.000,0.000,0.220,0.016,0.235,15.235,
0.003,0.038,999.999,23.000

"AAL386G","c2","p19meio","amp",48.811,0.401,9.847,6.548,0.275,0.122,17.969,11.464,0.763,0.080
,0.00,0.00,96.01,0.00,0.00,0.00,0,96.01,6.935,1.065,0.000,0.000,8.000,0.583,0.031,0.141,0.043,3.8
06,0.397,0.000,0.000,5.000,0.000,0.240,0.015,1.745,0.000,2.000,0.000,0.210,0.015,0.225,15.225,0.
000,0.000,999.999,23.000

"AAL386G","c2","p20borda","amp",48.534,0.332,10.134,6.739,0.195,0.118,17.865,11.625,0.782,0.0

95,0.028,0.007,96.26,0.01,0.01,0.00,0,96.25,6.888,1.112,0.000,0.000,8.000,0.581,0.022,0.206,0.03

5,3.780,0.376,0.000,0.000,5.000,0.000,0.218,0.014,1.768,0.000,2.000,0.000,0.215,0.017,0.232,15.2
32,0.002,0.013,999.999,23.000

"AAL386G","c2","p21borda","amp",49.411,0.284,8.941,6.694,0.201,0.131,18.386,11.353,0.657,0.09
5,0.008,0.001,95.96,0.00,0.00,0.00,0,95.96,7.019,0.981,0.000,0.000,8.000,0.515,0.023,0.185,0.030,
3.894,0.354,0.000,0.000,5.000,0.000,0.256,0.016,1.728,0.000,2.000,0.000,0.181,0.017,0.198,15.19
8,0.000,0.004,999.999,23.000

"AAL386G","c2","p23nucl","amp",49.280,0.397,9.404,7.019,0.242,0.148,18.072,11.323,0.745,0.092,

0.00,0.00,96.48,0.00,0.00,0.00,0,96.48,6.979,1.021,0.000,0.000,8.000,0.548,0.027,0.140,0.042,3.81

6,0.427,0.000,0.000,5.000,0.000,0.264,0.018,1.718,0.000,2.000,0.000,0.205,0.017,0.221,15.221,0.0
00,0.000,999.999,23.000

"AAL386G","c2","p25borda","amp",48.863,0.404,10.271,6.503,0.217,0.142,17.400,11.592,0.758,0.0
80,0.00,0.007,96.02,0.00,0.00,0.00,0,96.02,6.957,1.043,0.000,0.000,8.000,0.679,0.024,0.029,0.043,
3.693,0.5631,0.000,0.000,5.000,0.000,0.215,0.017,1.768,0.000,2.000,0.000,0.209,0.015,0.224,15.22
4,0.002,0.000,999.999,23.000
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Sample,Analysis,Location,Mineral,$i02,Ti02,AI1203,FeO,Cr203,Mn0O,Mg0O,Ca0,Na20,K20,F,Cl,Tot
al,0_F CI,0_F,0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL386G","c2","p26nucl","amp",47.968,0.514,10.377,6.869,0.128,0.105,17.539,11.623,0.818,0.082
,0.020,0.004,95.92,0.01,0.01,0.00,0,95.91,6.845,1.155,0.000,0.000,8.000,0.589,0.014,0.199,0.055,3
.731,0.411,0.000,0.000,5.000,0.000,0.210,0.013,1.777,0.000,2.000,0.000,0.226,0.015,0.241,15.241,
0.001,0.009,999.999,23.000

"AAL386G","c2","p28","amp",48.850,0.320,9.838,6.517,0.276,0.140,17.816,11.606,0.757,0.056,0.00,
0.019,95.92,0.00,0.00,0.00,0,95.92,6.948,1.052,0.000,0.000,8.000,0.596,0.031,0.137,0.034,3.778,0.
424,0.000,0.000,5.000,0.000,0.214,0.017,1.769,0.000,2.000,0.000,0.209,0.010,0.219,15.219,0.005,
0.000,999.999,23.000

"AAL386G","c2","p30borda","amp",47.863,0.440,10.443,6.689,0.339,0.132,17.750,11.652,0.839,0.0
99,0.103,0.00,96.01,0.04,0.04,0.00,0,95.97,6.811,1.189,0.000,0.000,8.000,0.561,0.038,0.246,0.047,
3.765,0.342,0.000,0.000,5.000,0.000,0.208,0.016,1.777,0.000,2.000,0.000,0.231,0.018,0.249,15.24
9,0.000,0.046,999.999,23.000

"AAL386G","c2","p3 1nucl","amp",48.899,0.363,9.441,6.635,0.245,0.147,18.102,11.612,0.717,0.079,
0.039,0.012,96.05,0.02,0.02,0.00,0,96.03,6.947,1.053,0.000,0.000,8.000,0.526,0.027,0.210,0.039,3.
834,0.364,0.000,0.000,5.000,0.000,0.215,0.018,1.768,0.000,2.000,0.000,0.198,0.014,0.212,15.212,
0.003,0.018,999.999,23.000

"AAL386G","c2","p32nucl","amp",49.142,0.424,9.621,6.493,0.224,0.118,17.956,11.727,0.735,0.084,
0.041,0.00,96.34,0.02,0.02,0.00,0,96.32,6.965,1.035,0.000,0.000,8.000,0.571,0.025,0.131,0.045,3.7
94,0.434,0.000,0.000,5.000,0.000,0.205,0.014,1.781,0.000,2.000,0.000,0.202,0.015,0.217,15.217,0.
000,0.018,999.999,23.000

"AAL386G","c3","p20","amp",49.269,0.363,9.416,6.600,0.224,0.152,18.096,11.520,0.699,0.060,0.03
7,0.00,96.21,0.02,0.02,0.00,0,96.19,6.987,1.013,0.000,0.000,8.000,0.559,0.025,0.148,0.039,3.826,0
.403,0.000,0.000,5.000,0.000,0.231,0.018,1.750,0.000,2.000,0.000,0.192,0.011,0.203,15.203,0.000,
0.017,999.999,23.000
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Sample,Analysis,Location,Mineral,$i02,Ti02,AI1203,FeO,Cr203,Mn0O,Mg0O,Ca0,Na20,K20,F,Cl,Tot
al,0_F CI,0_F,0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL386G","c3","p21","amp",49.073,0.439,9.754,6.933,0.297,0.123,17.916,11.344,0.758,0.082,0.06
1,0.006,96.49,0.03,0.03,0.00,0,96.46,6.952,1.048,0.000,0.000,8.000,0.579,0.033,0.120,0.047,3.783,
0.438,0.000,0.000,5.000,0.000,0.264,0.015,1.722,0.000,2.000,0.000,0.208,0.015,0.223,15.223,0.00
1,0.027,999.999,23.000

"AAL386G","c3","p22incl","amp",48.095,0.528,10.527,6.902,0.180,0.119,17.608,11.498,0.810,0.094,
0.00,0.00,96.18,0.00,0.00,0.00,0,96.18,6.840,1.160,0.000,0.000,8.000,0.603,0.020,0.184,0.056,3.73
3,0.404,0.000,0.000,5.000,0.000,0.234,0.014,1.752,0.000,2.000,0.000,0.223,0.017,0.240,15.240,0.0
00,0.000,999.999,23.000

"AAL386G","c3","p24","amp",48.746,0.453,10.033,6.700,0.205,0.122,18.010,11.641,0.802,0.085,0.1

10,0.005,96.71,0.05,0.05,0.00,0,96.66,6.892,1.108,0.000,0.000,8.000,0.563,0.023,0.191,0.048,3.79
6,0.379,0.000,0.000,5.000,0.000,0.222,0.015,1.763,0.000,2.000,0.000,0.220,0.015,0.235,15.235,0.0
01,0.049,999.999,23.000

"AAL386G","c3","p25nucl","amp",48.524,0.396,9.857,6.681,0.157,0.114,18.182,11.598,0.759,0.090,
0.055,0.00,96.26,0.02,0.02,0.00,0,96.24,6.882,1.118,0.000,0.000,8.000,0.528,0.018,0.264,0.042,3.8
44,0.305,0.000,0.000,5.000,0.000,0.224,0.014,1.762,0.000,2.000,0.000,0.209,0.016,0.225,15.225,0.
000,0.025,999.999,23.000

"AAL386G","c3","p26nucl","amp"”,49.423,0.363,9.053,6.759,0.273,0.143,18.509,11.513,0.755,0.091,
0.00,0.00,96.61,0.00,0.00,0.00,0,96.61,6.976,1.024,0.000,0.000,8.000,0.481,0.030,0.213,0.039,3.89
5,0.343,0.000,0.000,5.000,0.000,0.242,0.017,1.741,0.000,2.000,0.000,0.207,0.016,0.223,15.223,0.0
00,0.000,999.999,23.000

"AAL386G","c3","p27nucl","amp",49.089,0.329,9.164,6.565,0.247,0.146,18.441,11.431,0.717,0.064,

0.045,0.003,95.99,0.02,0.02,0.00,0,95.97,6.968,1.032,0.000,0.000,8.000,0.500,0.028,0.226,0.035,3.
902,0.310,0.000,0.000,5.000,0.000,0.244,0.018,1.738,0.000,2.000,0.000,0.197,0.012,0.209,15.209,

0.001,0.020,999.999,23.000
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Sample,Analysis,Location,Mineral,$i02,Ti02,AI1203,FeO,Cr203,Mn0O,Mg0O,Ca0,Na20,K20,F,Cl,Tot
al,0_F CI,0_F,0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL386G","c3","p28meio","amp",49.445,0.369,9.385,6.744,0.175,0.134,18.236,11.556,0.736,0.079
,0.00,0.00,96.68,0.00,0.00,0.00,0,96.68,6.982,1.018,0.000,0.000,8.000,0.542,0.020,0.163,0.039,3.8
39,0.398,0.000,0.000,5.000,0.000,0.236,0.016,1.748,0.000,2.000,0.000,0.202,0.014,0.216,15.216,0.
000,0.000,999.999,23.000

"AAL386G","c3","p29meio","amp",49.901,0.293,8.656,6.449,0.229,0.153,18.566,11.586,0.642,0.054
,0.133,0.009,96.44,0.06,0.06,0.00,0,96.38,7.054,0.946,0.000,0.000,8.000,0.495,0.026,0.177,0.031,3
.913,0.358,0.000,0.000,5.000,0.000,0.227,0.018,1.755,0.000,2.000,0.000,0.176,0.010,0.186,15.186,
0.002,0.059,999.999,23.000

"AAL386G","c3","p30bpx","amp",49.534,0.294,9.029,6.450,0.140,0.154,18.443,11.402,0.701,0.086,0
.004,0.011,96.11,0.00,0.00,0.00,0,96.11,7.027,0.973,0.000,0.000,8.000,0.536,0.016,0.150,0.031,3.9
00,0.366,0.000,0.000,5.000,0.000,0.248,0.019,1.733,0.000,2.000,0.000,0.193,0.016,0.208,15.208,0.
003,0.002,999.999,23.000

"AAL386G","c3","p31bspl","amp",48.165,0.432,10.408,7.005,0.120,0.134,17.924,11.520,0.832,0.100
,0.00,0.00,96.52,0.00,0.00,0.00,0,96.52,6.824,1.176,0.000,0.000,8.000,0.560,0.013,0.264,0.046,3.7
86,0.331,0.000,0.000,5.000,0.000,0.235,0.016,1.749,0.000,2.000,0.000,0.229,0.018,0.247,15.247,0.
000,0.000,999.999,23.000

"AAL386G","c3","p32meio","amp",49.243,0.303,9.198,6.478,0.196,0.193,18.366,11.558,0.695,0.063
,0.00,0.00,96.10,0.00,0.00,0.00,0,96.10,6.981,1.019,0.000,0.000,8.000,0.517,0.022,0.212,0.032,3.8
82,0.334,0.000,0.000,5.000,0.000,0.221,0.023,1.756,0.000,2.000,0.000,0.191,0.011,0.202,15.202,0.
000,0.000,999.999,23.000

"AAL386G","c3","p33meio","amp",49.924,0.171,8.261,6.233,0.221,0.1568,18.724,11.497,0.575,0.071
,0.00,0.010,95.62,0.00,0.00,0.00,0,95.62,7.096,0.904,0.000,0.000,8.000,0.479,0.025,0.193,0.018,3.
967,0.318,0.000,0.000,5.000,0.000,0.230,0.019,1.751,0.000,2.000,0.000,0.1568,0.013,0.171,15.171,
0.002,0.000,999.999,23.000
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Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Cr203,MnO,Mg0O,Ca0O,Na20,K20,F,Cl,Tot
al,0_F_CI,0_F,O0_CI,H20,CTotal,TSi,TAl,TFe3,TTi,Sum_T,CAIl,CCr,CFe3,CTi,CMg,CFe2,CMn,CCa,Sum
_C,BMg,BFe2,BMn,BCa,BNa,Sum_B,ACa,ANa,AK,Sum_A,Sum_cat,CCI,CF,OH,Sum_oxy

"AAL386G","c3","p34incl","amp",48.940,0.380,9.473,6.455,0.207,0.124,17.863,11.595,0.757,0.102,0
.047,0.002,95.74,0.02,0.02,0.00,0,95.72,6.985,1.015,0.000,0.000,8.000,0.577,0.023,0.105,0.041,3.8
01,0.453,0.000,0.000,5.000,0.000,0.212,0.015,1.773,0.000,2.000,0.000,0.209,0.019,0.228,15.228,0.
000,0.021,999.999,23.000

"AAL386G","c3","p3Sborda","amp",48.618,0.389,9.831,6.621,0.216,0.137,17.998,11.616,0.792,0.08
9,0.00,0.006,96.10,0.00,0.00,0.00,0,96.10,6.907,1.093,0.000,0.000,8.000,0.551,0.024,0.200,0.042,3
.812,0.371,0.000,0.000,5.000,0.000,0.215,0.016,1.768,0.000,2.000,0.000,0.218,0.016,0.234,15.234,
0.001,0.000,999.999,23.000

"AAL386G","c3","p36nucl","amp",49.307,0.287,9.233,6.543,0.250,0.114,18.201,11.740,0.688,0.096,
0.148,0.007,96.36,0.06,0.06,0.00,0,96.30,6.986,1.014,0.000,0.000,8.000,0.526,0.028,0.193,0.031,3.
844,0.378,0.000,0.000,5.000,0.000,0.204,0.014,1.782,0.000,2.000,0.000,0.189,0.017,0.206,15.206,
0.002,0.066,999.999,23.000
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Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Fe203,Cr203,MnO,NiO,Mg0O,CaO,Na20,
K20,Total,TSi,TAl,TFe3,M1AI,M1Ti,M1Fe3,M1Fe2,M1Cr,M1Mg,M1Ni,M2Mg,M2Fe2,M2Mn,M2Ca,M2N
a,M2K,Sum_cat,Ca,Mg,Fe2_Mn,JD1,AE1,CFTS1,CTTS1,CATS1,WO1,EN1,FS1,Q,J,WO,EN,FS,WEF,JD,A
E

"AAL386G","c1","p10","px",54.253,0,2.517,13.558,0,0,0.290,0.006,27.824,0.245,0,0,98.69,1.963,0.03
7,0.000,0.070,0.000,0.000,0.000,0.000,0.930,0.000,0.571,0.410,0.009,0.009,0.000,0.000,4.000,0.49
2,77.784,21.723,0.000,0.000,0.000,0.000,1.896,0.000,77.044,21.060,1.921,0.000,0.492,77.784,21.7
23,100.000,0.000,0.000

"AAL386G","c1","p9","px",54.122,0,2.760,13.773,0,0,0.278,0.007,28.215,0.225,0,0,99.38,1.943,0.057
,0.000,0.059,0.000,0.000,0.000,0.000,0.940,0.000,0.569,0.413,0.008,0.009,0.000,0.000,4.000,0.446
,77.811,21.743,0.000,0.000,0.000,0.000,2.892,0.000,76.233,20.876,1.932,0.000,0.446,77.811,21.74
3,100.000,0.000,0.000

"AAL386G","c2","p1meio","px",53.443,0.055,2.983,13.968,0,0.148,0.328,0,28.219,0.203,0.001,0.00,9
9.35,1.920,0.080,0.000,0.046,0.001,0.027,0.000,0.004,0.921,0.000,0.590,0.393,0.010,0.008,0.000,0
.000,4.000,0.407,78.645,20.949,0.004,0.000,1.577,0.075,2.308,0.000,76.233,19.803,1.911,0.000,0.
401,77.552,22.047,99.993,0.005,0.003

"AAL386G","c2","p2meio","px",54.006,0.073,2.749,13.957,0,0.082,0.308,0,28.287,0.187,0.002,0.011,
99.66,1.934,0.066,0.000,0.050,0.002,0.010,0.000,0.002,0.936,0.000,0.574,0.408,0.009,0.007,0.000,
0.001,3.999,0.371,78.041,21.588,0.032,0.000,0.601,0.099,2.499,0.000,76.169,20.599,1.926,0.000,0
.369,77.656,21.975,99.986,0.012,0.002

"AAL386G","c2","p3borda","px",53.622,0.084,2.893,13.873,0,0.152,0.324,0,28.567,0.207,0.004,0.00
1,99.73,1.917,0.083,0.000,0.038,0.002,0.036,0.000,0.004,0.919,0.000,0.603,0.379,0.010,0.008,0.00
0,0.000,4.000,0.413,79.338,20.249,0.016,0.000,2.033,0.114,1.924,0.000,76.805,19.107,1.909,0.001
,0.406,77.877,21.718,99.971,0.015,0.014

"AAL386G","c2","p4dborda","px",53.802,0.078,2.555,14.465,0,0.074,0.319,0,28.012,0.193,0.00,0.00,9
9.50,1.934,0.066,0.000,0.042,0.002,0.017,0.000,0.002,0.937,0.000,0.565,0.418,0.010,0.007,0.000,0
.000,4.000,0.384,77.519,22.097,0.000,0.000,0.947,0.106,2.140,0.000,75.715,21.093,1.927,0.000,0.
381,76.858,22.762,100.000,0.000,0.000

Lazarini, Ana Paula. Tese de Doutoramento, 2008. — ANEXO 6: TABELAS DE DADOS DE QUiMICA MINERAL




Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. /

Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Fe203,Cr203,MnO,NiO,Mg0O,Ca0,Na20,
K20,Total,TSi,TAl,TFe3,M1AI,M1Ti,M1Fe3,M1Fe2,M1Cr,M1Mg,M1Ni,M2Mg,M2Fe2,M2Mn,M2Ca,M2N
a,M2K,Sum_cat,Ca,Mg,Fe2_Mn,JD1,AE1,CFTS1,CTTS1,CATS1,WO1,EN1,F51,Q,J,WO,EN,FS,WEF,JD,A
E

"AAL386G","c2","p6émeio","px",54.254,0.008,2.806,13.653,0,0.094,0.314,0,28.078,0.191,0.015,0.003,
99.42,1.948,0.052,0.000,0.066,0.000,0.000,0.000,0.003,0.931,0.000,0.572,0.410,0.010,0.007,0.001,
0.000,4.000,0.381,77.880,21.739,0.060,0.000,0.135,0.011,2.642,0.000,76.330,20.821,1.920,0.002,0
.381,77.880,21.739,99.892,0.108,0.000

"AAL386G","c2","p7","px",54.282,0.031,2.622,13.724,0,0.129,0.276,0,27.974,0.193,0.003,0.00,99.23,
1.954,0.046,0.000,0.065,0.001,0.000,0.000,0.004,0.930,0.000,0.571,0.413,0.008,0.007,0.000,0.000,
4.000,0.386,77.774,21.841,0.011,0.000,0.187,0.043,2.301,0.000,76.425,21.034,1.922,0.000,0.386,7
7.774,21.841,99.978,0.022,0.000

"AAL386G","c2","p8nucl","px",53.648,0.028,2.617,13.678,0,0.055,0.300,0,28.059,0.241,0.00,0.004,9
8.63,1.941,0.059,0.000,0.052,0.001,0.004,0.000,0.002,0.942,0.000,0.572,0.410,0.009,0.009,0.000,0
.000,4.000,0.481,77.941,21.578,0.009,0.000,0.285,0.038,2.619,0.000,76.369,20.679,1.932,0.000,0.

480,77.778,21.742,100.000,0.000,0.000

"AAL386G","c3","p10nucl","px",54.269,0.055,2.843,13.812,0,0.109,0.339,0,28.057,0.189,0.003,0.012
,99.69,1.945,0.055,0.000,0.065,0.001,0.000,0.000,0.003,0.931,0.000,0.568,0.414,0.010,0.007,0.000
,0.001,3.999,0.376,77.648,21.976,0.038,0.000,0.156,0.075,2.737,0.000,76.004,20.989,1.920,0.000,
0.376,77.648,21.976,99.978,0.022,0.000

"AAL386G","c3","p1borda","px",54.005,0.079,2.825,14.361,0,0.123,0.288,0,28.099,0.179,0.00,0.003,
99.96,1.932,0.068,0.000,0.051,0.002,0.010,0.000,0.003,0.934,0.000,0.564,0.420,0.009,0.007,0.000,
0.000.,4.000,0.355,77.476,22.169,0.007,0.000,0.658,0.107,2.550,0.000,75.511,21.167,1.925,0.000,0
.353,77.094,22.553,100.000,0.000,0.000

"AAL386G","c3","p3borda","px",54.524,0.021,2.589,13.952,0,0.044,0.273,0,28.016,0.206,0.010,0.00
5,99.64,1.955,0.045,0.000,0.065,0.001,0.000,0.000,0.001,0.933,0.000,0.564,0.418,0.008,0.008,0.00
1,0.000,4.000,0.410,77.508,22.083,0.047,0.000,0.063,0.029,2.243,0.000,76.302,21.316,1.924,0.001
,0.410,77.508,22.083,99.928,0.072,0.000
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Sample,Analysis,Location,Mineral,$i02,Ti0O2,AI1203,FeO,Fe203,Cr203,MnO,NiO,Mg0O,CaO,Na20,
K20,Total,TSi,TAl,TFe3,M1AI,M1Ti,M1Fe3,M1Fe2,M1Cr,M1Mg,M1Ni,M2Mg,M2Fe2,M2Mn,M2Ca,M2N
a,M2K,Sum_cat,Ca,Mg,Fe2_Mn,JD1,AE1,CFTS1,CTTS1,CATS1,WO1,EN1,FS1,Q,J,WO,EN,FS,WEF,JD,A
E

"AAL386G","c3","pdmeio","px",53.880,0.00,2.837,13.835,0,0.091,0.317,0,28.092,0.194,0.008,0.005,9
9.26,1.937,0.063,0.000,0.058,0.000,0.003,0.000,0.003,0.937,0.000,0.569,0.413,0.010,0.007,0.001,0
.000,4.000,0.386,77.774,21.840,0.040,0.000,0.273,0.000,2.865,0.000,75.975,20.847,1.927,0.001,0.
385,77.661,21.954,99.942,0.055,0.003

"AAL386G","c3","pSborda","px",53.957,0.061,2.911,13.937,0,0.108,0.359,0,28.303,0.204,0.014,0.00
2,99.86,1.928,0.072,0.000,0.051,0.002,0.015,0.000,0.003,0.929,0.000,0.579,0.402,0.011,0.008,0.00
1,0.000,4.000,0.405,78.202,21.393,0.054,0.000,0.907,0.083,2.521,0.000,76.152,20.283,1.917,0.002
,0.402,77.602,21.996,99.899,0.078,0.023

"AAL386G","c3","pémeio","px",54.210,0.045,2.789,14.168,0,0.121,0.343,0,28.300,0.198,0.002,0.003,
100.18,1.933,0.067,0.000,0.050,0.001,0.011,0.000,0.003,0.934,0.000,0.570,0.412,0.010,0.008,0.00
0,0.000,4.000,0.391,77.784,21.825,0.014,0.000,0.715,0.061,2.521,0.000,75.913,20.777,1.924,0.000
,0.389,77.354,22.257,99.986,0.012,0.003

"AAL386G","c3","p7borda","px",54.458,0.138,2.487,14.048,0,0.064,0.321,0,28.182,0.195,0.00,0.020,
99.91,1.948,0.052,0.000,0.053,0.004,0.000,0.000,0.002,0.941,0.000,0.562,0.420,0.010,0.007,0.000,
0.001,3.999,0.385,77.455,22.160,0.046,0.000,0.091,0.188,2.428,0.000,75.995,21.251,1.931,0.000,0
.385,77.455,22.160,100.000,0.000,0.000

"AAL386G","c3","p8meio","px",54.025,0.097,2.637,13.925,0,0.095,0.319,0,28.258,0.197,0.024,0.00,9
9.58,1.937,0.063,0.000,0.048,0.003,0.009,0.000,0.003,0.938,0.000,0.572,0.409,0.010,0.008,0.002,0
.000,4.000,0.391,77.991,21.619,0.084,0.000,0.567,0.132,2.343,0.000,76.231,20.642,1.927,0.003,0.
389,77.648,21.963,99.828,0.146,0.026

"AAL386G","c3","p9meio","px",53.973,0.054,2.861,13.711,0,0.108,0.324,0,28.264,0.190,0.001,0.00,9
9.49,1.935,0.065,0.000,0.056,0.001,0.002,0.000,0.003,0.937,0.000,0.574,0.409,0.010,0.007,0.000,0
.000,4.000,0.377,77.999,21.624,0.004,0.000,0.262,0.073,2.831,0.000,76.201,20.629,1.927,0.000,0.
376,77.913,21.710,99.993,0.007,0.000
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. lii

Sample,Analysis,Location,Mineral,$i02,Ti02,A1203,Cr203,FeO,MnO,MgO,Ca0,Na20,K20,F,CI,H2
O,Total,O0_F_CI,0_F,O_CI,CTotal,Ba0O,Si,AllV,Sum_T,AlVl,Ti,Fe3,Fe2,Cr,Mn,Mg,Ca,Na,K,Cations,CF,C
CI,OH,0,Fe_FeMg,Mg_FeMg

"AAL386G","c1","p40","chl",28.830,0.077,20.853,0,6.985,0.003,27.898,0.056,0.003,0.00,0.00,0.00,0.
00,84.72,0.00,0.00,0.00,84.72,0.017,3.245,2.764,6.009,0.000,0.007,999.999,0.657,0.000,0.000,4.68
1,0.007,0.001,0.000,999.999,0.000,0.000,0.000,16.000,0.12,0.88

"AAL386G","c1","p41","chl",30.254,0.106,20.656,0,7.202,0.030,26.488,0.086,0.003,0.061,0.00,0.009,
0.00,84.94,0.00,0.00,0.00,84.94,0.049,3.388,2.724,6.112,0.000,0.009,999.999,0.674,0.000,0.003,4.
422,0.010,0.001,0.009,999.999,0.000,0.003,-0.002,16.000,0.13,0.87

"AAL386G","c3","p38","chl",28.935,0.038,20.303,0,6.693,0.017,29.567,0.042,0.015,0.003,0.039,0.01
2,-
0.02,85.69,0.02,0.02,0.00,85.67,0.042,3.224,2.664,5.888,0.000,0.003,999.999,0.624,0.000,0.002,4.
911,0.005,0.003,0.000,999.999,0.027,0.005,-0.016,16.000,0.11,0.89

"AAL386G","c3","p39","chl",28.947,0.113,20.687,0,6.495,0.024,28.275,0.012,0.004,0.011,0.104,0.00
9,-
0.05,84.63,0.05,0.04,0.00,84.58,0.00,3.255,2.740,5.995,0.000,0.010,999.999,0.611,0.000,0.002,4.7
40,0.001,0.001,0.002,999.999,0.074,0.003,-0.039,16.000,0.11,0.89
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. liii

Sample,Analysis,Location,Mineral,§i02,Ti02,AI1203,Cr203,FeO,MnO,Mg0O,Ca0,BaO,Na20,K20,F,
Cl,H20,Total,O_F_CI,CTotal,Si,Ti,Al,Fe2,Cr,Mn,Mg,Ca,Ba,Na,K,Cations,CF,CCI,OH,0,Fe_FeMg,Mg_
FeMg,Mgn

"AAL386G","c1","p11","tlc",58.682,0,1.438,0,6.665,0.044,25.142,0.163,0,0,0,0,0,0,92.13,0.00,92.13,7
.912,0.000,0.228,0.752,0.000,0.005,5.053,0.024,0.000,0.000,0.000,13.974,0.000,0.000,0.000,24.00
0,0.13,0.87,87.05

"AAL386G","c1","p8","tlc",59.190,0,0.593,0,6.778,0.00,25.942,0.051,0,0,0,0,0,0,92.55,0.00,92.55,7.9
49,0.000,0.094,0.761,0.000,0.000,5.193,0.007,0.000,0.000,0.000,14.004,0.000,0.000,0.000,24.000,
0.13,0.87,87.22

"AAL386G","c3","p37","tlc",59.042,0.034,1.171,0,7.021,0.058,24.818,0.157,0.030,0.058,0.051,0.00,0.
004,0,92.44,0.00,92.44,7.950,0.003,0.186,0.791,0.000,0.007,4.982,0.023,0.002,0.015,0.009,13.968,
0.000,0.002,0.000,24.000,0.14,0.86,86.30
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. liv

Sample,Analysis,Location,Mineral,$i02,Ti0O2,Al1203,FeO,Cr203,MnO,MgO,CaO,Total,Si,Al,Ti,Fe2,Fe
3,Cr,Mn,Mg,Ca,Na,K,Cations

"AAL386G","c3","p17borda","op",0.029,51.427,0.00,42.379,0.065,0.791,2.552,0,97.24,0.001,0.000, 1
.977,1.811,999.999,0.003,0.034,0.194,0.000,999.999,999.999,999.999

"AAL386G","c3","p19meio","op",0.004,50.795,0.00,43.179,0.054,0.809,2.505,0.011,97.36,0.000,0.00
0,1.959,1.851,999.999,0.002,0.035,0.191,0.001,999.999,999.999,999.999
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. v

Sample,Analysis,Location,Mineral,$i02,Ti0O2,Al1203,FeO,Cr203,Mn0O,MgO,Total,Si,Al,Ti,Fe2,Fe3,Cr,
Mn,Mg,Ca,Na,K,Cations

"AAL386G","c1","p13","spl",0.008,0.044,60.257,21.726,1.947,0.132,13.802,97.92,0.002,15.364,0.007
,3.934,999.999,0.333,0.024,4.455,999.999,999.999,999.999,999.999

"AAL386G","c1","p14","spl",0.020,0.017,60.409,21.124,1.893,0.131,13.819,97.41,0.004,15.433,0.003
,3.832,999.999,0.324,0.024,4.469,999.999,999.999,999.999,999.999

"AAL386G","c1","p17","spl",0.021,0.014,59.998,21.606,2.321,0.109,13.542,97.61,0.005,15.354,0.002
,3.927,999.999,0.398,0.020,4.387,999.999,999.999,999.999,999.999

"AAL386G","c2","p10","spl",0.028,0.0568,59.092,21.208,2.150,0.115,14.317,96.97,0.006,15.215,0.010
.3.878,999.999,0.371,0.021,4.667,999.999,999.999,999.999,999.999

"AAL386G","c2","p11","spl",0.006,0.031,59.715,21.334,1.944,0.103,14.245,97.38,0.001,15.296,0.005
,3.881,999.999,0.334,0.019,4.619,999.999,999.999,999.999,999.999
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. Wi

Sample,Analysis,Location,Mineral,$i02,Ti0O2,Al1203,FeO,Cr203,Mn0O,MgO,Total,Si,Al,Ti,Fe2,Fe3,Cr,
Mn,Mg,Ca,Na,K,Cations

"AAL386G","c2","p12","spl",0.002,0.058,59.972,21.413,1.928,0.157,13.672,97.20,0.000,15.391,0.010
,3.902,999.999,0.332,0.029,4.442,999.999,999.999,999.999,999.999

"AAL386G","c2","p9","spl",0.00,0.00,59.907,21.284,1.873,0.113,14.353,97.53,0.000,15.312,0.000,3.8
63,999.999,0.321,0.021,4.644,999.999,999.999,999.999,999.999

"AAL386G","c3","p11meio","spl",0.007,0.029,60.328,20.920,1.687,0.114,14.095,97.18,0.002,15.430,
0.005,3.800,999.999,0.289,0.021,4.564,999.999,999.999,999.999,999.999

"AAL386G","c3","p12borda","spl",0.014,0.00,60.810,21.273,1.673,0.106,13.881,97.76,0.003,15.472,
0.000,3.844,999.999,0.285,0.019,4.471,999.999,999.999,999.999,999.999

"AAL386G","c3","p13meio","spl",0.022,0.052,60.637,21.301,1.398,0.113,14.096,97.62,0.005,15.448,
0.008,3.854,999.999,0.239,0.021,4.546,999.999,999.999,999.999,999.999
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. Wii

Sample,Analysis,Location,Mineral,$i02,Ti0O2,Al1203,FeO,Cr203,Mn0O,MgO,Total,Si,Al,Ti,Fe2,Fe3,Cr,
Mn,Mg,Ca,Na,K,Cations

AAL386G","c3","p14meio","spl",0.012,0.086,60.832,20.817,1.529,0.128,14.340,97.74,0.003,15.445,0
.014,3.753,999.999,0.260,0.023,4.609,999.999,999.999,999.999,999.999

"AAL386G","c3","p15meio","spl",0.00,0.005,568.792,22.673,2.422,0.107,12.814,96.81,0.000,15.281,0.
001,4.185,999.999,0.422,0.020,4.216,999.999,999.999,999.999,999.999

"AAL386G","c3","p16","spl",0.015,0.033,60.651,20.760,1.482,0.133,14.507,97.58,0.003,15.424,0.005
,3.749,999.999,0.253,0.024,4.670,999.999,999.999,999.999,999.999

"AAL386G","c3","p18","spl",0.022,0.289,61.579,19.179,1.371,0.120,15.276,97.84,0.005,15.480,0.046
,3.424,999.999,0.231,0.022,4.861,999.999,999.999,999.999,999.999
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Evolugdo Tectono-metamorfica das rochas maficas e ultramaficas da regido de /iguas de Linddia e Arcadas, Estado de Sdo Paulo. Wiii

Sample,Analysis,Location,Mineral,$i02,Ti0O2,Al1203,FeO,Cr203,MnO,MgO,CaO,Total,Nb205,Si,Al,T
i,Fe2,Fe3,Cr,Mn,Mg,Ca,Nq,K,Cations

"AAI354A","c2","p69","0p",3.622,0.209,1.552,45.156,14.955,0.415,0.140,0.291,66.38,0.036,1.737,0.8
77.0.075,18.114,999.999,5.665,0.169,0.100,0.150,999.999,999.999,999.999

"AAI354A","c2","p70","op",0.022,0.860,2.701,48.858,37.812,1.620,0.072,0,91.94,0,0.008,1.091,0.222
,14.016,999.999,10.243,0.471,0.037,0.000,999.999,999.999,999.999

"AAI354A","c2","p71","0p",0.032,0.602,3.552,43.135,43.287,1.712,0.099,0,92.42,0,0.011,1.391,0.151
,11.993,999.999,11.365,0.482,0.049,0.000,999.999,999.999,999.999

"AAI354A","c2","p74","op",0.027,0.616,3.572,44.408,42.654,1.821,0.074,0.155,93.33,0.007,0.009,1.3
90,0.183,12.272,999.999,11.131,0.510,0.036,0.055,999.999,999.999,999.999

"AAI354A","c2","p75","op",21.048,0.5636,3.642,31.466,29.164,1.125,7.653,4.061,98.69,0.00,5.305,1.0
81,0.102,6.633,999.999,5.805,0.240,2.876,1.097,999.999,999.999,999.999
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