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162p.l vol. Orientadoc: Johann Hans Daniel SchorscheT. 

Re$u .. o: A mi.na do Pari localiza-sc nl borda nordeste do QuadriI6tcro Fmifero, no municipio de 
SantaBarbara, distritode FloriIia, Estado de MinasGerai,. AminafoiJlvradadesdeos6cuJopas.saOO 
ateI937,pormttodosexclusivamentc:rudimeDtare,;naTC(u~doouro,entretanlo,obtinha-se 
excdentesresuJtados. 

A~uisag<rol6gicadaregiiodaFolbaFlortlilol:2S.000TCa:istnIoscstudosdacquipedo 
convmioUSOS.ONPM decanogn.fi.apcnasporfO{o~loe levIll[amemo$<k perfis regionais 
intc:grados,naeseala 1:ISO.OOO(Dorr, 1969),reconhecendoanfibolitosnomOlTOdoPati. Nostrabalhos 
mais re<:entes do orie:ntador e sua equipc, rom a panicipaflo do autor, detectou-se que I mina do Pari se 
mserenocontextodo SupergrupoRiodas Velhas, represcruadopclapresel"lOf3ldosgrupos QuebnlOssoe 
NovlLimaemposiortoestraligriticanonnaJ.ecootinuos.regionalmcntc,lteoslocaiJ;tipodo 
Quadri]jtcro Fcrrlfero, a W. 

Nostrabalho5dcssapesquisa,realizadosduranteareavaliaortodaminadoPari.foiposslvd 
esrudarperfiscootlnuosderochasnlo-intemperizadas(obtidasemsondagensprofimdas)eelaborar,pan 
o Grupo Nova Lima, uma subdivislo em quatro Wlidades litoesaatigri.ficas Iocais, denom.inadas 
infonnalmerne, de A, S, C e D. A ullidadc A caracteriza-se pell <)C(Ildncil de possiveis metagrauvaca5; • 
uDidacle B, pot" demune, de nxhas bas.tltica$ nca$ em Fe, mewnorfizadas, com IV1I5 intercaLa¢CS de 
form~ fmiferas bandadas (bif's) tipo AlgolM. A uDidade C constimi'$e o:ssencialmentc: de rocllas 
metavulclnic:as b&sicas finas (anfibolitos) e, por tim, I unidade D, que tern ocorrtncia regionalmente 
restrita e descontinua poT f&Ihame:otos de empurrIo, par dnTames metabAsicos de pequenas espes5Wl1S 
intm;a\adoscombif's e carbonacos.ale$lIIldointcnsasedimen~qulrnica. 

o metamorfismo regiOllal principal que afetou a borda SE do Criton do S!o Francisco, de 
idadeprOlel"Oz6icainferioreintensidadeereseentcpanE,foi,na>ireadomorrodoPati,defiiciesxisto 
vmle superior (sub-fiieics ep1doto-anfibolito, !III zona da granada) - b1UISiciOllal pan anfiboJito e, 
c\aramenlc: afetou I mineral~. Com 0 uso do ~erm6metro cia arKIlOpirila foi passive! ronfimw 
nos mintrios de ouro cia mina do Pari I presm~1 de duas gera¢es do mineral, textura! e 
composieionalmeute distintas. A primeira e representada por arseoopiritas corn fOl"Tlll5 xeoom6rtioo­
itTCgulares,mllitoricasemin<:l~minUseula.sdeouttossulfeto$(calcopirita,pitrotitaeesfalerita),0U10 

emiDeraisdeganga. indicandotcmperaturaSdereeqllilfbriometam6rficode 320 e44S"C. A segundae 
produto de metamorfismo da primeira, ocorreodo em cristais idiom6rflCOS, virtualmente isentos de 
indus6es.FortlIIloucristaisindividuaisouborda5idiob)jsticassobrearsenopiritasdaprimeirag~, 

muitas veze:s preseJ"V<\Jldo-se pan::ialmente, como nUcleos palimpso!sticos. As arsenopiritas da segunda 
gcra~ illdjQm tempen.tura$ de pico mctam6rtico bern defUlidas em tomo de 500"C. 0 ouro ocarre ern 
propo1"\:lo menos como inelUSOes diminuw (rom graniliomeaia mtdia de 5-1011) nas arsenopiritas e, 
evenrualmentc:, em magnetiw (ouro refratario .:::15'Yo do total). 0 resto e ouro livre grosso (em grIos de 
d6cimosdeoun),formadopotli~daslr$CnOpiriwdaprimeira~esubseqGentccrescimento 

pot eristalizafrIo acmiva 00 euno do pro<:esso metambrfieo principal. T8llCO 0 ouro reftaWio como 0 
OUJ(l livre ~ eompos~ pr6ximas,!IIIS faixas de Au (81-83,.s);Ag(19·16,~) e de Au(83,3-86):Ag(16,7. 
14), respcetivamen«:, indicando, DIC$IlIO pan 0 o\u"o refraWio do pari, em com~o ao ouro refratmio 
de SIo Bento, teeqllilibrio metam6rfieo parcial, pert!a de Ag e enriquecimemo de Au na liga natural do 

""""-
A mineral~ do mono do Pari t considcrada de ori&em VIIlcan~xalativa proximal e 

singenttica,porsuascaracteristiusgwl6giCiIS,petr()-mellllogenttic:as egeoquimicas. OsefeilOSdelipo 
.... all-rock a/fuatiQII sao raros e Subordinados, de tal forma que nem os processos metam6rficos 
superimpostas, bastantc: vigorosos do metamorlismo regional principal proteroz6ico, eonseguiram 
masc::ararasc:aractc:rfsticasprinWias,incluindobclcrogeneidadesepolatidadesgeoqulmicascspcclficas 
nosperfisdomintriosulfetadode ouro,dasencaixantesedosanfibolitosassociadosdastqllfncia 
vulcanosedimenrararqueana. 

Os prlXcssos tectono-metam6rficos proteroz6icos riveram principalmen\e efeilOS 
mineral6giOO-Ie:ctwllis. Nos mintrios, rontribuiram pan! enobrcocer suas CIflIcto::risticas de interesse 



ewn6mico, acarretando aumcntos do leo!" de Au na liga narural do ouro e maior grau cIe li~lo de suas 
particuJas. Causaram ainda as panagl!neses m«am6rficas regionalmentc observadas e, nas rocbas dos 
terrenos TTG, sobretudo em zonas de talhas, feldspatizaotio potissica, metassomttica. 

o ambicnle geol6gico-metalogc~0 da mina do Pari t . DO geral, bastante similar lKjuelc das 
minerali~ e jaziw do tipo Oriental, do KolQT Gold Field. na india, que, segundo algwlS autores, 
tambtm apo-esentam evioUncias mincralOgico-petrOgntficas e tmoodinJ.micas $Ugerindo ori~ prim8rias 
vulcano--exalativas. 

Comparalivamcnle:, a mina Silo Bento, tambmt no Quadrililtero Fen1fero, localizada a mmos 
de20lan(linbaatrea)aWdaminadoPari,possuigraumctarn6rficomaisbaixo(flc:ies:xislos-verdes 
m6dia; geotermomeuia de arsc:nopiritas: <300 - 400"C) e as caractcristicas de sua mineral~ilo diferem 
bastante. sobretudo quanto A granuJometria do Au e ao grau de liben~o. Predomina ()\D"O refratario, que 
perfaz mais de 80% do Iotal, ocorrendo como inclUJlies em arsenopiriw e piriw. PreOomina 
quantitalivarnenleoouroinciusonasarsenopiriwquet,texturalmente,perfeitamentecompartveIAquele 
da mina do Pari. Quimicamente, entretanlO, e mais pobre em ouro, apresenWldo compos~Oes de Au (65-
70):Ag (35-30). Essas diftren~ s!o atribuldas i mellor intensidade dos processos tec10n0-mewn6rfi.cos 
que al atuaram, mais espeocificamente, as tempenrwas mais baixas que causaram menor remobili~ nas 
massa5sulfetadas portadorvde Au. 

Podem,entretanlo,existirtambo!mdiferen~asgeoqulmicasprinWiaselltreasligasna.tllraisdo 

ouro rehttrio inelusonas arsenopiritasdas duasjazidas, vistoque ascaracterfsticas petro­
meWogentticas genUs do intervalo lilOC$Iratigr6fico do grupo Nova Lima que inclui a mincral~o de 
Slo Bento nIo evideociam dmames de rochas basicas sinsedi.rncntares rIO local, indicando rnais para urn 
ambiente de minerali~ vukano-aalativodisml. 

Abstract: The Pari gold mine is located in tile NE part of the Quadril6tero Fenifero, Santa BMban 
Township, FlomliaDisttict, Stale: of MiDas Gerais. ItWIIS mined from the last century uoli1 19J7with 
rudimentarymed!ods; however, the gold recovery ... "lIS excellent. 

Tbe main earlier investigations in the area of Flonl.lia (Flortlia 1:25,000 IOpographic sheet) 
include II regional survey and geologicaI map published in the scale 1:1 50,000 by the USGS-DNPMjoint 
ven1W"e(Dorr, 1969) tbat revealed tile occurrence ofampbibolites at tile Morro do Pari, and the 
perrographical andmetallogenetical descri)lfions of the Par1 gold mine by Moraes & Barbosa (1939). 

Mon:: recent and current sntdies (including this dis.sertatiOll) showed that the Pari mine is 
boste<l by the Rio da$ VelhasSupergroup, eomprisingalthesiteoftbemiDe, tile Quebra O$so and Nova 
Lima groups in nonnal s1l1ltignphic setting. Both groups are regionally continuous unlilthe type 
localities in the Quadril6tero Fenifero 10 tile W (Schorscher et ai, 1982, 1936, I~, 1991; lnda et aI., 
1934; Alves, 1936; Schorscher, 1933, 1991 , 1992; amongothen). 

This st\ldyWIIScarriedootdwingthe cconomicrevaluation oftbe abam\ooed Pari goldmiDe 
by UNAMGEN Min. Met. Ltd. company; thus, unweathered rock and ore samples of continuous deep 
bore core profilcs were available. It was possible 10 define a local infonnal stratigraphiul subdivisioo of 
the Nova Lima Group with four units, from bonom 10 lop,refermito as A, B,C, andD. Unit A includes 
possible metagJaywackes; lIail B C()IlSIsts mainly of Fe-rich basaltic metavoleanics (flOW$) containing rare 
inleriaye-s of Algoma.-rype BIFS. Unil C tll.mprises essentially fme grained basic metavo1canics 
(amphiboliles) . Ullil D is a slICCCSSion of metabasics of thin flow WIlls, BIFs and metamorphosed 
carbooatcr0<:4atlcstiniIOquilcinll:JlSCcltemicalsedimentalion;lhisWlilsoowsa'mon::restricted, 
discootinuous areal distribution due 10 intensive W-vergent thrusl lectonics 

The main regional metamol"phiceveot af'fectedthe SE border of the Silo Francisco Craton 
during the Early Proterozoic and shows increasing grade from W 10 E. In the Morro do Pari area it 
rC8.chedCOllditionsoftbeuppemtostgreensctUslfilciestransitionailotheamphibolitefacies(garnetzone 
ofthecpidote-<llllpbibolite SIIbfacies). It also affected the sulphide gold mineralization. Twodifferent 
arsenopyrile(Aspy)generatiOUSlextura1lyoccurinthe~. Theolderoneconsiscsofxenomorphic 
iodividualslhatare very rich inliny inclusions of other sulphides (chalcopyrite, pynbotile, sp IuIlerite), 
gold and gangue minerals. The As-in-Aspy geothennometer indicates metamorphic reequilibrium 
tempe!lllUrCS ofJ20 to 445°C. The s.ecood Aspy generation is idiomorphic and virtually bam:n of 
inelllSions.ltOCClUScilherasidioblasticindividuaJcrystaisorasidioblasticovergrowlhsonindividuals 
of the first Aspy genCl1ltion evident as palimpsestic cores. TIle second Aspy generation shows well-



defined metamorphic peak temperatures of .. 500·C (As-in-Aspy geothennomcter). The gold occurs to a 
lesser amount as 5-10 JllIl sized inclusions in Mt generation Aspy and, eventually, in m~gnetite 
(TCfral'lorygold:::!5%()fthetotal).Themainpartofthegoldiscoarse,~goldusuallyasgrainsseveT1l1 

100 lUll in size. (t WIIS expelled and grew by accretive crystallization during the metamorphic 
transformation of the Aspy generations. Both refiactory and free gold sbowsimilar compositions ranging 
between Au {81·83,.5):Ag and Au (83,3-86):Ag, respeetively. These comJXIsitions demonstrate the partial 
loss of Ag and enriehment of Au during the metamorphic repTCcipilation and growth processes of the 
natwalgold. 

The gold mineralization of the MOTTO do Pari had been volcanic exhal~tive, syngenetic 
origins and was fonned prox.imallyto an activc a:ntrc of submarine basaltic eruptiOllll during a calm 
period, in Archean time. Wall rod: alteration proce$$C$ ITC of little importance. Neitherthesenortbefar 
more vigorous regional metamorphic processes w~ able to destroy the well-defUled, 
litbostratigmphiullycontrolled prinwygeocllemkalcharacteristiuandpolarilies in the profiles ofthc 
on: horiwn, the adjacent host rocks or the associated amphibolilcs of the Archean greenstom: belt 

The Proterozoic tectO!Io-metamorpitic processes caused mainly mineralogical and textwal 
transfonnanoos. They increased the grain size, Au-c(/ntent and the degree oftextur:allibt:n.tionofthe 
gold particles th~by contributin&to a highcreconomic va/ue of the gold ores. Tbeywere also 
responiSihle for the mctamorphic mincralassemblages of the Precambrian country rocks and for potassic 
metasomatic feldspathization in the TCgional TTG-granitoids and gneiss complex mainly along shear 

The geological and metallogenetical cbanKterislics of the Pari gold mine are quite similar to 
those of the Oriental-type Kolar Gold Field deposits. There, several authors suggested primary volcanic 
cxha\al:ive,$}llgeneticorigirucoobasedonmineralogical,llCtrographicaiandphysical-chemicaldata. 

Com~tively, the Sio Bento gold mine, Ioated about 20 kin to the W in the QuadriIMefO 
Fenifero, shoW'S a lower metamorphic grade (middle greenschist facies paragcoeses and As- in-Aspy 
geotbermometcr temperntllrU of <30G-400·C) and some different ore characteristics as well. Refractory 
gold inclusions in Aspy and pyrite (Py) represcnt more than 800.4 of the total gokl. Gold inclusions in 
Aspy pRdominate and are texturally idmlical tn their analogues from Pm. However, they have 
compositions of Au(6S-70): Ag, poorer in Au than are the inclusions in Py. These show compoliitions of 
Au(82-87):Ag similar to those from Pm and the idiomolphic habit of the hosting Py indicates 
metamorphicreequilibration,too. 

However, there is additional geological and petrometalogenetical differences between Pari 
and Slo Bento that may have influenced the naruraJ gold compositions. While Pari WlIS originated in an 
envirormx:ntproximal 10 an active volcanic centre of the Rio das Velhasgrec:nstonebelt,theSlo Bento 
gold mim:ralization is hosted by a lilhoscratigraphic interval of the Nova Lima Group that consists entirely 
ofl metasedimentary succession offine-grained clastic and chemical origins. SynsodimeDtaryvolcanics 
are DOt known. The SIo Bento gold mineralization is also considered to be of syngenetic volcano­
exhalativeorigins,oowevCT,itwasfonnedinanenvironmentdistaitowhateveraclivevnlcaniccentrenf 
the Rio das Velhasgreenstone belt thlt till)' have bceD itssourcc. 

ALMODOVAR, Mana Lticia Nunes 
Esrudo da anomalia de croma nm cigum :mblerrd""m da 'egitla noroosle do £Slado de Silo Paulo. 26 de 
outubro.lOlp.Oricntador:AlbettoPacheco. 

Resumo: AocorJinciadecromonasaguassubtenineasdaregilanoroestedoEstadadeS!oPaulotem 
se confIgurado como uma vande pTC<Xu~, urna Vel: que as cidadcs JXISSUem no rccm3<l hfdrico 
subterrtnco a (mica fonte de aglll para suprir suas necessidades. 0 sistema aqllffero BaWl! atende a urna 
ampla demanda de 'sua. desde mic1eas urbanos de pequeno pone e indlistrias, ate propriedades rorais que 
necessitamdeaguaparairrimAo· 

Esta pesquisa objetiva caractcrixar a extoms!o espacial da anomalia de cmmo nas aguas 
subtcrrlncasdaregi40nOfOestepaulista; desenvolverumestudogeoquimico das ~uas, sedimentos e 
rochasdacidadedeUrinia;definirarel~saUdepliblicaeapresen~decromnnasaguassubterrirtC3.'l 



utilizadasp;u1labastecimenlOpUblico. 
Iniciaimente.aWlomaliadecromofoidetectadaemJXlO<ostubularesecacimbasdomuniclpio 

de Urinia, regila de JaJes. sendo que em algwlS locais, a presen~a deste elemento supen. 0 valor maximo 
permisslvel emaguas paraconswno humano, que t de Q,Q5mgfl (Decreto EstaduaI12.486, de 20-10-78 e 
Portaria36, do Ministerio da Sall.de. de 19-01-9(1). 

Com as analise:; quimicas de liguas rubtelTineas de 54 locaJidades no pmodo de 1977 a 
1993, executadas pela Companhia Estadual de Saneamento BAsico (SABESP), sabe-se h.oje em dia, que 
estaanomaliacxtende-se aoutrosmuniclpiosdaregi!lo noroeste do Estado. 

EstudosgeoqulmicosdO$sedimentosdaF~loAdamantina e rochasbasJ.lticasda 
Fonna~ Serra Geral da cidade de Udnia, lllO5= que enquanto as concentra~<'Ies de cromo IlO5 
primeiros estlo <>eima da media encontrada em sedimentos similares da U"Osta terrestre, nas rochas 
basalticas,as~lr.l\'i)es est!oabaixodamediadosbasaltosdacrostt. 

Urn levantamento $Obre a sail.de da popula<;!10 de Urania mostrou que nJo foi realizado 
nenhum estudc na regiao que comprovasse d~as causadas pela ingestao de tgua cootendo ~romo acima 
do limilCdepotabilidade. 

Aln.vesdaintegrartodO$dados e do esrudo sistem6tico dosteores decromonasaguas, 
sed.imentoserochas,chegou-scAsseguintt$concl~: 

- a aoomalia de cromo e:lClende-se alem da cidade de Un\nia, a outros municlpios e distritos 
do noroeslepaulista; 

-adistribui¢odasconcentra¢esdecromotirrcgular,tantotcmporalquanlOespacialmente; 
- a origem do cromo t discutlvel, apeIM de fanes evideneias de ser natural (a anomalia estar 

distribuJda pot" wna ampla regila, de serem encontradas altas concentra¢es de cromo nos sedimentos), 
s.1onecesWiosestudosmaisaprofundados; 

- nao sc tern conclusOcs relevantcs sc a anomalia de cromo causa problemas l saUde da 
popula<,;!Ioabastecidoporestaslguas. 

Abstract: "The existence of chromium in groundwater is ~ubject 10 great concern in the northwestern 
regionofS!Io Paulo State, where cities depend on the underground waler resOW"CeS for their ooly sow-ce of 
water to supply its needs. The aquifer system of Bauru IIttCIIds with an ample demand of water the small 
urban centers and industries,ancirural propenies which need water for irrigation. 

This research aims to charactc!Ue the spatial extension of the chromium anomaly in 
groundwater in the northwestern region of SAo Paulo State; to develop a geochemical stu£iyofwater, 
sedim=nts and rocks in the ,ity ofUrinia; and 10 define the relation between public health and the 
pRSeIlCc of chromium in groundwater for public consumption. 

Initially, the chromium anomaly was discovered in shaft wells and waterholes in the Urania 
municipality, Jales Region, that is to say, in SOOIe places the presence of this elcmcm exceeded the 
allowed maximum value in water for hwnan roosumption, which is 0.05 mgIl (State Decree 12.486, of20-
10-78 and Edict 36,ofthe Ministty of Health). 

WiIh the ehemical analysis of groundwater taken at 54 locations during 1977-1993,exe<:uted 
by the State Company of Basic Sanitation (SABESP), we know today that this anomaly extends to other 
municipalities in the noriliwestem region ofS!Io Paulo State. 

Gwchemical studies in Urania city of sediments of the Adamant;na Formation and of the 
basaltic rocks of the serra Geral FormatiOn, show that the concentrations of chromium in the fll"St 
formation are above the average found in simiiar sedimems of the earth's crust, and the concentrations in 
the basahic rocks are lower than the averagc in basaltic crust.. 

A survey 10 the health of the population in Urania showed that no research w!!Seamed OUI in 
the region that would prove illness caused by the intake of water containing cbromium rates above the 
limilfordrinkability 

1brough !he combination of data and the sysICmatic study of chromium levels in water, 
scdimenlSandrocks,!befollowingconclusionsweredra.wn: 

-the chromium anomaly is nOI only present in the city of Urania, but also in other 
munieipalities and district$ in thcnonh.westofS!IoPaulo State; 

-lhedistributiOllofcbromiumconcentrationsisirregular,bothinlimearuispace; 



-the origin of the chromiwn is subject to disCIJ.5.5ion, despite strong~vidence that il isnaturzll 
(the anomaly is distributed in a wide region, high chromium concentrations are found in tho sediments, 
oowever. DlOJ'e in-depth studies are nectssary; 

-110 relevant conclusions can be dmwn about the problems caused by the chromium anom.o.ly 
10 the heaJth of the population served by thi$ water 

AZEVEDO SOBRlNHO, Jose Maria 
Perro/ogio dos charnock/los dQ regillo de Irariri (SF), 29 de setembro, 112p, Orientador: Vicente 
AntonioVit6rioGirardL 

Resumo: Na regilo de ltariri ocorrem rochas ellamockitieas parcialmente migmatizadas. milPllatilOs, 
granada-biotitagnaisses.milonitosdaZonadeCisalhamenlOdeltariri, al<!m de ocorrencias esparsas de 
gnaisses kinzigitioos, rocbas calcil)-si1ic;!.ticas, anfiboJitus e diques Iiliicos, 

o CO!Itato entre as rochas dlamocldticas 0 us migmatitos ~ marcad.o por uma faixa. aqui 
designada "Zona de Transi\:I!o", onde os ch.amoclcilOs sIo m.ili intensamente migmati:w.tos, Ja ¢litre os 
~bamockitos e asrochasmetassedimentare$ocontatoebruseo 

A composi~o das rocbas chamocldtieas t predominantemente quartzo nootica a enderbftica, 
com var!a¢espara opdaJitosechamockitos Jensll£lriclll, 

Freqllentemente, estas roc:bas apresemam enclaves de granuiitos basieos, por veze. 
boudinados,eeventuillmelltexcn61itosdemetaclinopiroxcnitl», 

As an6Iises qurmieas dos piroxenios das rocbas chamockiticas e de seus enclaves basioos 
indiearam que as composi~Oes dos onopiroxEniosslo pouco v~ como En.7.:OO Fs..,,, Wo" enquanto 
()$elinopirox~variamllOintervaloEn,..." Fs, .. ".Wo......,. 

Dado. geotennomttrico&, para valores corrigidos, fo~cm tcmpel'lUUlllS medias do 
metamorfismo de grau alto da ordem de 7S9"C e 763"(:, de aeordo com os geotermometros de Wood & 
Sanno e Wells, respectivamente 

As wlises quimicas de rocha totallllOStram que os chamockitos de ltariri fazem parte de 
uma seq~llCia calcio-alcalina bimodal t,pica de ten-enos arqueanos, possivelmente associada a ambiente 
desubduc~. 

Abstract: The dominant rock types in the lwiri region are panially migmatized charnockitic rocu, 
migmatites, gamet biotite gneisses and lwiri Shear Zone milonites. Sparse occurrences ofkinzigitic 
gneisses. calc-silica!e rocks,amphibolites and basic dikes are also found. 

More intensively migmatized dWllockite&, hen: callc:d "Transition Zone", marl< the contact 
between the chamockitie rocks and the migmatites. The contact betw~n the cbamockites and the 
metasedimentary rocks is sharp. 

The composition of the chamoddtic rocks is predominilltly quam ooritic to enderbitic, with 
variationstoopdalitesllldulISusrriclucharnockires. 

Basic&J"W1uliticenc:!avesarefrequent,usuallyasboudins. MetaclinopyroxenitesxenoHtes 

MioeralanalysesofpyroxenesfromthecharnockiticrocksandtheirbasicenclavesshowtlLat 
the composition of orthopyroxenes bardly differ from ET47~~"'Wo" whereas clinopyroxenes 
composition v8l)' in the En_ FS' ''l'. Wo,j..O' interval 

Co!rected geothermometric data yield bigh-grade metamorphism average temperatures of tile 
orderof759'"C and 763"C according 10 Wood & Banno and Wells aeothermometers, respeaively. 

'NboJe rock chemicaJ data show tbat thc ltariri charnockites beloog to a bimodal ealcalkaline 
sequmcc, typical of Archean terrains, p<IS'libly associated 10 a subduction environment. 

BARROS. Antonio JoJo Paes de 
COnlT;bui~"o a gt ologia e controle das "'inlll'(1&(1~OOs aUJ'iferos dQ regi(1o de Peixoto de Az",·eJo _ MT. 
15dem~0.14Sp. +4 anexos.Orientlldor:EvariSloRibeiroFilho. 



Re$umo: A Subprovincia de Peixoto de A:woredo esra localizada na regi~o ceotro norte do Estado de 
Mato GrGSSO(Brasil),seOOoparte da Provincia aurifera do Tapaj6s. 

Os ttal.>alhos de mapearnento geol6gi<:o pennitiram II individualiza¢o dentro do Complno 
Xingude dua.sWlidadesLito-estl1llUraislipicasdete!Tenosarqueano$,casodosGranit6idesArqu~os e 
das Zonas de CisalhamenlO5 DUctei~. Os Granitoides Arqueanos coll5tituem wna assemblt !a com 
lonalilos, granodioritos e quarnodioritos,gnaissificados, comcaractcristicassimilaresaosterrenostipo 
ITG. 

As Zonas de Ci:;alhamelltO$ DUcteis, de d~!lo gcral N-NW, foram posicionadas e 
interpretadasdentrodo contexto evolutivodosterrenosarqucilllOS,sendo COIlSideradas como eslIUturas 
sulx>rdinadas e vincuLadas a binfuios de deformacao regionais de di~o W-NW. Tais eslIUturas 
COIlStituem zonas prefermciais de deforma~ao, limitando II Provincia AmazOnia Central e condicionando /I 
~!lode baciastipoGrabeDduranteoProteroroicoMedio. 

OgranitotipoJ~ posiciorwio no Proleroz6ico Inferior est! reprnent:ado 
principalmente po!" biOlita monzogranitos e bi()(ita gl1modiorilOS, pendurninO$OS a meta-lIlurninosos, de 
natureza clldo-alc.alina, oom enclaves de composi9!io diorltica e anfibolitica. 

o Granito Matupa aflora em ;\rea restrita. Os corpus slo de compos~!lo granodioritica II 

monzognmitica e apresenlllm-sc localmente alterados, com a pangcnese transformada por fluidas 
hidrotermaisdenot!velafmidadeaurifera. 

Dois domfnios estruturais foram caracteriudos, 0 Xingu e Iriri. No Domfnio Xingu estAo 
impr<:ssos os padroes estrutuntis tipicos do:! tem:oos arqueanos, com ronas de cisalhamenlO5 e 
lineamentOS estruturais orientados preferencialm~ seg.mdo II di~ilo NW. 0 Dominio iriri tern 
distribui,.so mais restrita e ocorre em uma regi!o onde predominam litolipos gerados no contexto do 
magmatismo U!ItUmI, com marcante sistema de Jineamentos e falItas de dire¢o geral NE. 

Com re~1o ls minerab~1!es aurfferas foram caracterizados tffll tipos de depOsitos. Os 
depOsitos tipo I constituem corpos ftlooeanos alojados em fraturas geradas a partir da evolu~!o da 
def~progressivaDO'vfuiossistemasdecisalhamenlO5diJ.cteis,queafetamprincipalmenteos 

GranitOides Arqueanos e 0 Complno Xingu. Os dep6sitos tipo II constituem prin<:ipa\me!lte fil1!es de 
pcquo:n<.lpone geradosnasregi1!e:sdeocontnciados Oranitostipo JUI1.ICIIIIcMacup!. OsdepOsitostipo 
lllconstituemmineraJi~dotipodisseminadoouslockwork.s.alojadasemdetemtinadaspol¥1!esdos 
granitostipoMatupt,constituindomassashidrotermalizadas. 

Abstract: The Sub-province of Peixoto de Azevedo is located in the nonh center,region of the state of 
Mato Grosso (Brazil). being part of the gold Province ofT3pIIJ6$. 

The geological tna])ping works allowed the individualizlltiDII in the complex Xingu of two 
lithostructures units tIIat are r:ypical from arcbeans terrains casc ofArchcansGranilOids,andofthe Shear 
Zones Duct:iles. 

The Archeans Gnmitoids are an assembly with IOnaiites, grmodlorites and quartz-diorites, 
gm:wic, whosc features are similar 10 the terrains TTG type. 

The Shear Zones Ductiles., of general trend N-NW, were placed and interpreted in the 
evolutive context of archeans terrains being considered as subordinate =tures and aswciated to 
binariesofregionaJdeforrnationsoftrendW-NW. These structures are preferred wnes of deformation 
boWldering the Central Amazonian Province and conditioning the installation of basins Graben type 
duringtheMiddleProterozoi~. 

The luruena Granite rwe placed in the Proterozoioo rnferior is represented mainly by biOlite 
moru:ogranites and bioli\e granodiorites, ofcalcalkalinenature,with enclaves ofdioritic andanfilx>litic 
composition. 

The Marupa Granite occur in a restrict. The 1x>dies are of gnmodioritic to monzogranitic 
composition and show themselves changed, with the paragenesis convened by hydrothennal fluids with 
notable goiden afflIlily 

Two structural dominions wcre characterizated, the Xingu and lriri. In the Xingu Dominion 
the structural patterns ofarcheans terrains are printed with shear zones and lineations structures guided 
mainly according 10 NW trend. The Iriri Dominion has a more restrict distribution and occur in a region 
when: lithotype predominate in the c<.lntext <.If magmatism UIIDiIIll, striking with intense system of 
lineationsandfirultsofNEgenerailrend. 



Concerning to the golden mineralizations, three kinds of deposits were chacacteriJ;atcd. The 
depositstypelconstitutelodccorpsplacedinfrac=originatcdfromtbeevolutionofprogr<ssive 
deformat;';'n in the $CVera! systems of shear ductiles which affect mainly the Archeans Granitoids and the 
Complex Xingu. The deposits type " arc mainly lodes of small size produced in the rcg.ions of granites 
type JWllena and Matupa occWTCIICes. The~itstypelllarcmineraliza.tionskindsofdis1;.eminate or 

stockworXs, placed in certain parts ofMatup,i Gnnitcs type, constitutin1\ hydrothermal masses 

CAPOVILLA, J\1arQl Manuela GalvJlo Monteiro 
-upecros ~trogeniticos ~ meta/ogtnetieos daJjazida.< de t.Jmeralda.< de Carnaiba t Scc(>IQ, BA. 11 de 
agosto.197p.+29p.deanexos. Orientador:JohannHansDanielScltorscher. 

Rt$umo: As jazidas de esmeraldas de Camalba. e Socot6, situam-se na borda oeste da Serra de 
Jacobina, na parte NE do Estado da Bahia, proximas t c!dade de Campo Formoso. 

Ocontcxtogeol6gicodaAreaestudadacompreenderochasmetaultramificas.hospcdeirnsdas 
minel1llizayOes cstudadas. que estAo imbricadu, tectonicamentc, tanto Its TOChas rnetassedimentarcs do 
Grupo Jacobina, romo Its rochas gn6is,sico-migmatitica polimctam6rticas do embasamrnto arqueano 
(Co!Dplexo Metam6rfico-Migmatitiro). Os oontatos das rochas metaultramaficas com as rochas 
metassedimentares(quamitos)sIotect6nicos, por falhas de empurrlo de baixos angulosemarcadois por 
fone milollitiu<;:!o (ruptil-dUctiI); jt os COJ1latos com as rochas-gnfusico-migmatIticas, tambtm 
tect6DicM,sloClll1lCtCrizadosporfalhasinversasde6ngulosmcdiO!laailos,estandopresenl.e$aindafone 
milonirizal:!o e efeltos de retromctamorfismo de baixo grail. Aos processos tectono-metam6rficos 
associaram-se os processos mctassomiUicos que originanm as min~ de euneraldas. Neste 
trabalho flmun estudadas em detalhe as minmlliza¢es de Ci\JT\afba, Marota e Soeot6, Trecho Vdho, 
ambas wnlroladas por falhas de empWTio de ftngulo~ mtdios a altos, mobiliuOOs pegmat:6ides 
plagioclasiticO!l nelas injetados e flogopititos em wnas metassomiUicas. T;mto os pcgmat6ides como os 
fiogapititOll doD portadores (00 nao) de mineraliza¢es de esmera\das, tanto em Camafba como em 
Socot6. Nas ireas de mineraliuy!o estudadM nIo foram ohservados COMatos intrusivos e!ou quaisqucr 
cfcitos de mewnorfIsmo de contato e os conjuntos litol6gicos regionais e/ou locais granltiws. 
I"CJlR$Cntados pelos bat6litos de Carnaiba e Campo Fonnoro, assim como por corpos menores de 
microgranitos de Socot6 Trecho Velbo e as rochas metaultram.ificas, de baixo grau mewn6rfico, 
localmentemineralizadas. 

Desscs conjuntos petro-metalogeneticos, foram estudados 05 litOl;pos principais 
poll':oc;almente envolvidos na genese das mineralizal:1Ies de esmClllIdas, com mttoOOs multidisciplinares: 
geolOgicos de campo e labontoriais, principttimenll': mineraI6g.ico-petrogr.6.ficos (incluindo a 
microtmnometria de incJ~ tluidas), cristalogrificos e geoquimicos (incluindo qulmica mineral e 
isOtoposestiveis). 

05 rt:sultados petrogrMico-litogeoqulmicos considendos mais importantes, mostranm a 
~ariabi lidadecornposicionalpre-metass0m8ticadasrochasmetaultnunAfiCa'l(deperidotitica,piroxenitica 

aoli~inagabro-noritica),assimcomosuapossjvelderi~oderocha.svulc!nicase/ousubvuJcanicasde 

sequettcias YUlcano-sedimemares prt-eambrianas antigas (proteroz6icas inferlores ou arqueanas). 
Entn:tant(l,nlofuipossivel verlficarnenhumarcla<;logen<!t:icaenlrea.'lrochasgraniticasregionaise/ou 
locais e as mineral~Oes de CSIllCT1lldas. As cvidcncias cnC(lntradas indicam a origem das minCT1l1~Oes 
csl\1dadasreladonadaaprocesrostectono-metam6rficos e mc:tas.sornAticos, posteriorest fonna,.a.o das 
rochas granfticas (do Complcxo Metam6rtioo MigmatltIco, dos Bat6litO!l de Camalha e Campo FOml(!s() e 
dos microgranitos de Soro(6), por cimllacao de tluidos de (lrigens profimdas, rnagmAtic0Jp6s·magmMIcos 
e/oumetam6rficos. Asprincipaistnmsfurrnao;;Oesmetassomtticasdenatw"euaicalinapollisslcacausaram 
enriquecimentos em K. Rb, Ba. AI. Ga. le. Y, La, Pb e U, e a transform~ das rochas melaultntlll!ficas 
emflogopititos. 

Nos garimpos de Marota, Camalba. e Trcch(l Velho, Socot6, Coram confumadoo ncsta 
pcsquisa2tipO!ldemineral~Oesdeesmeraldas. o primeiro,denominado detipo l,e cncontra<lo tanto 
ern Carnaiba como em Soeoto, e rcprescntado pelos veios pegmat6idc$ plagioclasiticos dispostos 
discordanl:emente, com esttutw"as essencialmente rupteis, aos oorpos de rochas metaultramMicas. A p;utir 
destes veios CODftguram-se zonas bilaterais simetricas de altCT1l<;:I(l metass(lmatica na.'l encaixante$, 



resp0ns3veis pela formaylo dos flogopititos. NeStt tipo de minerali~lo, os cristais de esmeraldllS 
ocorrem tanto no veio pegmat6ide (tipo I _pegmat6ide) como nIlS zonas de flogopititos (tipo I -
fiogopitito), A$esmeraldassloCMilCterizadasporapresentaremcoresverdesacsverdeadas,maisforle$ 
DOS flogopititO$ e nas bordas dos veios pegmat6ides, apresentando-se mturndas por defornulI;Oes 
tectOnieas. Possuem m6dios a altos te~ de !lcaIis em seus canais estruturais, aJem de inclus(Jes fluidas 
(IF) carMnicu, aquo<artxmicas ou aqUOiW aprisionadas a temperatunlS mfnimas entre 200 e 225"C, que 
oorrespOnderia ;I; temperatura mlrUma de fomw;!o dos cristais. As pressOes dos fluidos no 
aprisionamento das IF/form~ das esmeraldas estaria em IOmo de I a 2 I<;ban, dados estes confirrnados 
pelos al105 tcores de <\gua nos canals cstruturais. As esmeraldas de Socot6 de tipo l_pegnw6idcs 
apresentam uma ligeira expanslo em ~lo ao eixo cristalogrifioo a em rela~!o l\s esmeraldas de mesmo 
tipodeCamafba, 

o segundo tipo de mineral~ de esmeraldas, tipo 2, foi obscrvado somcDte em Carna,ba 
(Marota). E representado por veios de quartzo, discordantes, nlo defol1llados, portadores de esmenddas 
posteriores &os veios pegtnat6ides plagiodllSltioos. Num. caso estudado, a esmeralda t perfeitameDte 
idiom6rficaedecorvcrdeintenoo;possuialtosteon:sde:Ucaliscmscuscanaisestrulurais,inclusOes 
fluidasprimiriasessendalmcnteaquo-salinas,comtemperaturasmfnimasdeaprisiotWllCnlOdosfluidos 
entre 190 e 22S"C, com sistema homogtnco de fiuidos, e pressOcs mtdias de aprisionamento cntrc 220 a 
400 bars, condi~ estas que C()ITesponderiam anlveis cNStais mais rasos. 

Abol""!: The emeralddq>Osits ofCamaiba and Soc0t6 an: located on the Western border of the Sem. 
de J!I.OObina, in the NortheMtern part of the Bah.", near the city of Campo Formoso 

The geologio;al conteXl of the studied area oomprise:s meuultramafic rocks bosting, locally, 
the emerald mineralizatioM. The metaultramafic roo:b occur tectonically imbricated with the 
metasediments of the Jacobina Group and with polymetamorphic gneissic and migmatitic rocks of the 
arcbemt basement (Complexo Mewn6rfico Migmatltioo). The contacts of the metaultramafics with the 
(overall quaruitic) metasediments are low-angle thru<;t faults evidencing conspicuous (""Ptile-ductile) 
mylonitizaticn. The contacts with the gneissic and migmatitic rocks are tectonic, too. althcugb they consisl: 
cf medium-IO bigh-angle upthJu$1$, StrOlIg mylonitUation and low-grade retrOmetamorphism OCCW", as 
well. Associated with the regional tect:ono-melaDlOrphic evenl$ there 00CWTed, locally, metasomatic 
processes; these originated the emerald mineralizations. In this srudy, the mineralizations ofCarnaib;!.­
Marota and Socot6 - Trecho Velho were investigated in detail. The)' are controlled in both areas by 
medium - to high-angle faults y,ith or without injected plagioclasitic pegmatoids and always with 
phlogopitites forming zones of mela$QDlatic alteration_ Pegmawids and pblogopitites of both sites, 
Camaiba and Socot6, ml)' (or not) contain emeralds. However, in neither of the study areas there were 
obscrved introsivcrelaiioMhip3andiorwhateverelsecontactmetamorphicpbenomena, between the main 
regional and/or local gnmitic rocks (represented by the CamaIba and Campo Formoso batholiths, as well 
as the rather small microgranitic intrusion~ of Soc0t6 - Trecl10 Velho) and the low-grade regional 
metamorphic meQlultramafics with local ernendd mineralizations 

In the outlinedpetro-meullogenetic context, the main lithotypes potentially involved with the 
genesis <>f the emerald mineraliutions were studied with multidi:;cipliruuy methods, including, field 
geology and, as main laboralOry worK, mineralogical and petrographical tet'bniques (including fluid 
inclusions microthermornetry),X-ray crystallography,IR-spectroscopyand geochemistry (including. bulk 
rock major and trace element analytics, mineral chemistry and stable isotopes). 

The l114in petregraphical and bulk geochemisby results revealed the premetasomatic 
variability of the metaultramafic rocks, ranging from pcridotitic to p)TOxcnitic and olivine-gabbro nomic 
compositions, as well as their pos!lible derivation from volcanic and/or subvolcanic proIoliths ofvokano­
sedimentary (~upl1l-crustal) sequences of o ld Precambrian (Lower Proterozoic or Archean) age. However, 
it WlIS not possible to establish specific geneticalrelationiliips between any of the regicnal and/or local 
granitic rocks and the emerald mineralizations. All the evidences found indicale the origin of the srud ied 
emerald mincntlizations as related with tectono-metrunorphic and metasomatic processes younger than the 
gnmitic rocks (of the Complexo Mctam6rfico Migmatltico, the Camalba and Campo FOI1Iloso hatholiths 
and~Socot6microgranites);duelofuult-relatedcirculationandinteractioMoffluidsofdeepcl1lStal, 

magmatic to postmagmatic and/or metamOlJlbic origins with the metaultnlmafic wall-rocks. These caused 
alkaline-potassic alteT<ltiOll5 with enrichments (from more to less systematic) of: K, Rb, Ba, AI, Ga, Zr, y, 



lA,PbiUldU,a1ongwiththetransformationofthemetauitramafic$intophlogopitites. 
The diggings (garimpos) of Marota, Camafba and Trecho Velho, Socot6 host two types (and 

generatioIl5) of emerald mineralizations. The older one, designated as type I, was found in Camafba and 
Socot6 and consists ofpegmalOid plagiodasitic discordant veiJn, disposed in a system of essentially 
roptile structures of medium - to high_angle transtens;ve and transpressive faults and fractures. These 
veins~at;calteratiooandtrl.llSformationofthemetaultr1Unaticwalirocksintopblogop;tites, 
occurring as bilatCT1ll symmetrical zones. In this type of mineralization the emeralds OCCW" in the vein 
ibelf(type l-pegmatoid) and in the vein-related, adjacent phlogopitite zones (type l-phlogopitite). The 
emeralds show typical greenish and green coloW'S, being stronger coloured in the phlogopitite and in the 
adjaeem: border rones of the veins, and are commonly fra.ctured,duetoyoungertectonics. They possess 
bigbalkaJicootents (mainly Na) in the crystallograpbi\:: channels and carbonic, hydrous and carbonic, and 
hydrous fluid inclusion (Fl). The FI were entt1lpped at minimum temperatures of 200 - 225"C that be 
considered as the minimum formatiQlllI tempe!1ltures of the emerald crystals. The fluid pressW"CS dwing 
the crystallization of the emeralds were relatively higll, as evidence by the high fluid contents of the 
crystallographiccbannels. "fbeFi studies indicate I heterogeneous fluid system and entrapment pressures 
in the range of I - 2 th. The type l-pegmalOid emeralds of Socoro present I slight expansion of 
crystallographic ao when compared to their analogues of Camillba. 

The secood type of mineralization (type 2) was studied only at Camaiba (Marota).lt 0CC\II"ll 

as emerald mineralized non-defonned (discordant) qlUll"U veins youngen than the pegmatoid 
plagioclasitic veins and mineralizations. The emerald crystals are perfectly idiomorphic, of intense green 
coloW" and show high alkali contents in the crystallographic channels. The primary FI are essentially 
hydrous and saline,indicatingtheentrapment ofahomogeneous fluid system. at minimum temperatures of 
190-22j· and mean t1uidpressures of22Q-400 b,conditions that clearly point to a shallower crusta.l depth 
offonnation. 

DEHAINI, Jlmile 
AvaJia;4b da aplicabilidtuk de merodos grojlSicos em eswdos de Cl1$OS de COnlamina<;lio de "gullS 
sllbierrWu!4!pardiftrrnlesjanles.fJ7 dedezemhro. 7Op.+6Op. anexOS. 1 vol. Orientador: Jose Milton 
Benetti Mendes. 

ResUIIIO: AS diversas fontes de poluil;lode aq1Hferos no Estado de sao ?auloestl1orelacionadasdireta 
ou indirrtamente com suas variadas atividades econ6micas. A explo~o clestcs aqnfferos pam. diferentes 
fms e crescente, e em muitas rc:giOCS t. de fundamental imJlO!1!ncia. Portanto, a det~lo dl contamina~ao 
atraves dos metodos geofisic05 da e1etrom:sistividade e do eletromagno!tico indutivo tern sido uma tecnica 
rnpida e eticiente em muitos caws, como primeiro pus<> para a 5OIul;lo do problema. No entanto, a 
util~ deSW teenicas ~ questionavel quando . fonte potuente ~ ·pobre" qualitativa e quantitativamente 
em constiruinlesinocg:Sni.cos. 

Os objetivos deste esrudo foram: a avalia.,ao da detectabilidade dos mt/odos geoflsicos 
utilizados (ER e EM) em tr!s !reas :rujeims B tres tipM de fontes de polui~lo, conformc anomalias 
detectadasemcadacaso;detenninarosC()nstiruintesquimicos,esuasconce~oosefluentes,que 

poderiam estar relacionados com as anomalias produzid.as e utili:ci.las como referMcia para avaliar a 
possibilidade da utili~o dos mttodos em OUIrOS casas; defmir a sensibilidade do metodo atravb de 
interu;idade (]as anomalias c com:lacion'-las com a quantidadc c qualidade da carga poluentc. 

Foram exwutadas sondagens elCtricas (SE), arranjo Schlurnberger e caminhamenlos 
eletromagno!ticos (CEM) em todos os casas. A primeira;irea do esrudo estava exposta! carp de efluente 
de industria de materia-prima para prod~ de borTacha despejada em uma lagoa de infiitray!o, na rc:gillo 
de Jose Bonifacio. 0 :segundo caso tralOU de uma;irea onde a fonte poluenle e 0 efluentc de wna industria 
de prodUl05 dtricos, dispostos em sulcos em forma de cwva de nivel para inflltra~lio, ou ainda para ser 
utili23do na fertirri~ de urnaMea anexa l indllsaia, na regilo de Mi=1. 0 terceiro caso fo; de urn 
e$tudo em Mea sujeita a contamina¢o por chorwne de wn lixlo na regllo de Diadema. Os dois primeiros 
casospossuem efluentes com predominartcia de constiruintes orginicos cujas areas estlio situadas nOS 
domlnios da Bacia do Parana. Na "ltima area esrudada predominam as rocbas do embasamento cristalino, 
eo liquido percolado (chorume) e rico em consliruintes org!nicos e inorginic05. Os resultados da 



aplica¢o dos metodos geofisic05 foram correlacionados com dados erutentes na!; areas, COmO geologia, 
hidrogeologia, hist6rico do processo contaminante e anAlises fi~iClH\uimiC3S dos efluentes industriais e 
chorume 

Com 0 desenvolvimcruo do trabalho fui possivel observar que a aplicao;1o des metodos em 
todos05c3$05estudadosdete<:touanom.a.liasdegrausvariados, Asanomaliasdetectadasfonmtddinidas 
em faixas de intensidades baix:a. media e alta, e foram relacionadas com con~1o em subsupcrllcie 
em boa parte dos casos, sendoqucemoutros tiveramorigens diveI'$8S, a constituintequlmicoNafoi 
indicado C()mo po5S1vel respollS!vd pela det~ das anomalias atraves dos metodo! utiiizados, 
principalmentenoscasoscomefiuentes depredomini\n<::iaorg1oica, Asuaconcentray1onasan.llises 
quimicas dos efluentes o! de aproximadamente 170 mgtl, valor este sugerido como condi~1o minima 
necessiria existente, mas 00\0 suficienle, em efluentes industriais para que QCl)JT1I. probabilidade de 
produziranomalias.quando05mttodosforernutilizados 

Abstract: A large variety of aquifer. pollution $O\lJ'Ces in sao Paulo State is related to different 
economical activities. The exploiwion of these aquifer.; is increasing and represents an imponant 
)'(:$O\lJ'CC to many sites, The contamination detection by geophysical methods (e,g. resistivity and 
inductive elctromagnetic techniques) has been an efficient way to solve this kind of problem, However. 
thQSC methods iR questionablc when the pollution cantent is poor (either qualitatively or quantitatively) 
ininorganicCOnstLUlents, 

The objectives ofth;s study are: 10 evaluate anomalous detection by geophysical methods (ER 
and EM) in t:Iiru distinct areas subjected to three different pollution sources: to determine chemical 
constituents and tbeir concentrations in tbe effiuents, which could be related to the anomalous pattcrns and 
be used as a stanc!ardIO evaluate tbe applicability of such methods in other cases; to define the method 
sensibility through the intCJ1$ity of the anomalies, correlating them to the quantity and quality of the 
poUuentcont~. 

Vertical e lectrical SO\lI1dings (SE), SchImnberger array, and ground conductivity profiling 
(CEM) were c..med out in the three areas studied. The first site was exposed to the effluent load deriving 
fium a rubbcr production industry andspilJed in an infi1tration lake. in Jose Bonitacioregion, Thesecond 
sitcwascxposedtotbeefflucntsofacill'US indusuy, which were dispo.ed in a groove way to be seep, or 
utilized as ftrtirrigation in an area close to the indusrry, in Mirassol rtgion, Thcthirdsitewassubjecled 
to the contamination by leachate ofa refuse dump in Oiadema region. The first two cases, which are in 
the Parani Sasin, are characterized by the presence of organic cOlIStitucnts, In the third area, where the 
basemeruroc:kispresent,theleachatl':isricbinorganicandinorganicconstituents, Tbe resullS obtained 
from geophysical application are correlated 10 the geology, hydrogeology, historical contaminant 
proces.se$ and pbysic-<:hemical ana1ysis of the leacliate and inciusnia1effiuents, 

Ouringthedevelopmcntofthisstudy,itwaspossibletoobservethat1heappliClltioDoftbe 
methods in every case detccted differcnt degrees of anomalies. 1beseanomaliesweredefinedbyintensity 
bands (low, medium. and high) mil. in some cases, it was possible to com:1ak to the underground 
contamination. The chemical constituent Na is supposed to be the responsible for the anomaly detection 
of these methods. specially when organic effluent is predominant The Naconceruration was around 170 
mgI1, measured by cMmical analysis, It is suggested this value as being the minimum to produce 
detectable anomalies, however. nOI the only factor. when these methods are used, 

FLOUNCIO, Raqucl V.lo!rlo dc Sousa 
£Sllldo dQ (,l/tuOfJo illftmpiricQ das rochas ricas "'" aptJIifa da min(,l GortZtIga de ClBtlpOS, asJoc/(,Idas 
(,10 M(JCit;o Alwlino-C(l1'bontJIirico de JplUlcma. SP, 29 de maio, 9Op. Orientadora: Maria Cristina Motla 
de Taledo. 

Resumo: Este trabalho tralll dos materials intemperizados expostos na Mina Gonzaga de Campos. 
formadOli ~ jWtir de rochas rials em apatilll associadas ao Complexo Alcalino Carbonatftico de Ipanema 
(SP), e visoo an reeonhecimcnlO das modifica¢CS morfol6gicas, fIIia¢es minerais e evoluclo quimica 
geml causadas pelo proo::esso intcmperico. ESIa area corresponde a um do~ Iocais pesquisados pela 
SetranaS.A,deMi~,vi~dollaVIl1cxperimentaldodep6sitofosftticodelpanerna.as.socjadoao 



Complexo. 
Os estudosrealizados(morfoI6gicos,mineral6gicosegeoqulmioosponruais)evidenciarama 

presen~ de dois tipOs litol6gicos bMioos no local, interrelacionados espacialmente de maneira complexa, 
sendo que wn deles apr=ta caractensticas de diquc, conando 0 outro, anteriOl". sao eles, 
respectivamente, roeha apatitica b.ndada (biotita, hastinasita, apatita, magnetim) e rocha giimcritica 
(biotita,apatita,hastingsita). 

Os minerais primariM apresentaram uma evo~1lo quimica e mineral em dircy!lo a materiais 
secUlldmos tipiCM do intemperismo em dima tropic-', sendo que as fases filMsilictticas apresentaram 
es(jgio intennediario importante. Assim, os anfib61ios (hastingsita) mostraram. altel"a\:1lo para 
oxihidr6xidM de ferro (goethita) em ps.eudomorfoses. AI biotiw, pa£Wldo pOT estagio imponante de 
interestratificados biotita-venniculita e ,-ennicuJita, mostraram evol~ pMll caulinita somente nas partes 
mais evoillidas do perfil. A magnetita mostrou dissolliCOO parcial e, finalmente, a apatita evoluiu para 
wavelita. Apatita secundiria teve f~1lo muito reslrita e ligada a mobilizal'llo de f6sforo e clItio fora 
dOspontMComapatitaprim.lria. 

Amiliorpartedoperfilede isaJterita,sustentadapeiosprodlllosferrnginososeapatita,mais 
resistente. A alo~ocom: tantopeladeRstabil~aoprogrcssiva das pscudomorfoses, comopela 
invas!odeprodutosiluviais(com~deFe,Si,AI,PeTi,formando goethita,caulinita e waveHta) 
aoloogode fissu:rasemsucessiv&Sgera~de cutlsqucajudaramadestruirocarMerisalteritico. 

EnqlWllOquenaisalteritaaindah!elementMpotenciabneT1telixivi;iveisnestascond~Oesde 

intemperi$mo ia1eritico, tanto pela mais tardia alte~1o das apatiw (no caso do Ca) como pela lenta 
evolll<;l0 das biotila.<! (no ca.w do K e Mg e, em menor escala, do Si), na aloterita ocorrem somentc OS 
elementos residuals (Fe, AI e, em ])aI1e, Silo 0 f6sforo quase nIo OCOITC na aloterita, demonsaando que 
sofmllixi~loap6saf~dosfos&tossec\lIldtrios,emboranlotenhasidoverificadadiretamente 

adesestabililao<JodawaveHta. 
Doispootos aserem TC$S3ltados neSle estudocomrespeitoapecuiiaridadesdeste setordo 

manlO de alt~ sobR 0 Complexo de lpanema sIo os seguintes: a) a a1tera~ da apatita forma 
dlretamente urn fosfato de a1uminio (wavelita) sem esU.gi05 intermedi6rios existeotes em outros locals 
(fosfalOS da fiunilia da crandalita), promovendo, portanto, urn. lixiv~!o imediata do clIcio mesmo em 
micromeios aparentemente mal drenados (~s inter e intracristalinos fechados) e, b) 0 papel do 
intemperismonagtnesedodep6sitominenUfosfiiticode lpanemafoinosentidodetriabilizararocbae 
nlo de promover \lID em1q11«Unento relativo em f6sforo apatitico, j' que a gnmde qllillltidade de micas 
priIru\rias soimwn lenta cvoluylo com POUCI perda de matt';. nil maio.- parte do perfil, ao conrr.!rio do 
que ocorre em outros macioros com menur abundAncia de mincrais micaceos ern Sua5 rochas prinWias, 
oOOe a al~ com penta imporunte de massa aumenta relatiV3lllCllle os teorcs em apatita. 

AbstraCI: This work: !real:! on the weathered material from the Gonzaga de Campos Mine, originated 
from apatite rich rocks U5-0Ciatcd 10 lpanema Alkaline Complex. Its aim was recogni~ing morphological, 
mineral and chemic-' challges through .... eathering processes. This area corresponds to an eJ<perimem:a.l 
local for exploitation of the lpanema phosphatic deposit, associated 10 die Complex. 

TW()lithologicaltypesWIISshmonbythernateriais inthatmine:~, anapatiticbandedrock 

(biotite, hastingsite apatite, magnetite), widl dyke chamcteristics, and otheo-, a glimrnerite (biotite, apatite, 
ba.sting>;ite). 

Printary minerais pnscnt a chemical andminef1!.logicai evolution 10"""Il"d secondary materiais 
typic of rropical weadlerlng. although p/Iylosilicate5 had $limon an important intermediate stage. So, 
WIqlhibole (hastingsite) has weathered to iron oxyhidroxydes (goethite),fonning pscudomorphs. Biotite, 
that has passed by an impo!Wll earlier stage ofinterstratificd biotite.venniclilite and vermiClilite, finally 
evolved to Dolinite, in the IIppeJ parts of the profile. Magnetite has shown partial diuolution, and 
apatite, more resi$Wlt, evolved 10 waveHle, without intennediate minerals. Secondary apatite was formed 
in very restrict points, linked 10 the remobilization ofCaand P out of the apatite domains 

Most of the profiie is isalteritic, kept by fmuginous products andapatitc:. Allo!eritization 
occurs eitber by progressivedesestabiliz.lliooofpseudomorphs,orbyinvasionofilluvial products (with 
Fe,(Ti),SLAI,andP,fonninggoethite,lcaolinite,andwaveHte,respectively)alongfissuresinsuccessive 
generntionsofclltans, wbicb allows destroyingisalteritic cbaracteri5lics, 

[n the isalterite, mobile elements can be still found, both because the late weathering of 



apaIilf; (in the case of calcium), and because the slow evolution ofphyllosilicates (in the ~,,:".ofK and Mg 
and, in minor scale, Silo Phosphor is alrno$t absent in the allotcrite, which shows its U:<lV1anon after later 
evolution of$C<XlDdaryphosphates, although this fact had not b«n dir«tlyobseried. 

Two points abo\Il the particularities of the Gonzaga de Campos Mine stand OUl: a) apatilf; 
weathering fOf1Il5 ~y a secondary aluminous phospltale without intermedialf; stages of calcium­
aluminous phosphates, like crandallite family, for instance, which is common over other comple:<es, and 
b) weathering role in the generation of !he apatitic ore seems to have been making the rocks friables 
without promoting a rdative enrichment in apatitic phospllate, beCIlllSC the most important mineral, 
biotite, bllS 1Ulderi0ne slow evolution withoUi important 10$$ of mllSS through most part of the profile, the 
opposite of wbich normally occurs over the other eomple~ where other silicate minerals are als.o 
important, but whose weathering evolution promOle:s more important 10$$ of mass, causing a relative 
enrichmentofphospbate. 

G6LS.Jom Ro~rto de 
COttlTib,.iftJo Q ~trogrqfla I geoq,.inllca da porle stlen1Tionol do Complezo Vuleano-Plw:6niro Morro 
1W10nd0. diYi$a do Paramt COJrI Sanla Catarina. 21 de deumbro. Up. Orientador: R&nuJo Machado. 

ResUIRo: 0 presente trabalho objetivou a earaet~ petrografica e litogeoqulmica da porl;!o 
setentrional do Macioo GllIIlltiw Morro Redondo e de rochas vulcinicas (icidas e basicl.'l) IISsociadas ao 
mesmo, as quais slo descritas pioneiramente neste trabalho. PaJ1I.lelamente, procurou-sc reconheeet" as 
re~6csgeneticasentrel.'lunidadesplutWticaevulc5n>ca. 

o mzci~o Morro Redondo aflora !lO e:<tremo sw:Ieste do Estado do Parana., j:lo na divisa com 0 
Estado de Santa Catarina. Possui .. erca de 300 kml de area aflornnte, com forma grosseinunente 
retangulare~segundoad~N2()"2~W. 

As rochas vulctnlcas owrrcm na fanna de dernmes e diques, rerobrindo parcia1mente 0 

m.ae~granfticonasua~oeste,seodoindefonnadasenlomctamorfisadas. 
o e:srudo pecrogrifif;O revek>u. que os gmtitos e os riolitos I1lOSU"IU1l lima mesma parag&lese 

essencial predomirwlte, constitulda par qu.artzo e feldsp,tl(l pertitif;O, como f:ase precoce, e riebeddu., 
egerina e biotita (+-), como fiIse !ardia inteJslicial. A pn:se~a de ftciologia col1tel1do apenas urn 
feldspato (pe!tita), demoll$tJa a OCOIT6lcia de gnrtito lipo hipuso/vus neste mac~. 

Do pontO de vista geoquimico, 0 conjunto granito-riolil(l e caracterizado pelos ail(ls teore5 em 
5;0" Na,0 + K,o, Fe,O" F, Zr, Nb, Y e Th, e baixas concen~Oes em CaO, MgO, All~' Ba e Sr, 
sendo este comportamento similar ao dos granitos tipo-A. Os nolitos e basaitos exihem distribu~ 
bimodal DOS diagramas de classific~. 0 Indice agpll1tico (N+K!Al) varia entre 0,86 e 1,06 para 0 
riolitoeO,Ual,22para.osgranil(ls,atestarKioocari1eralcalino!pern.icalinodcstasro<:has. 

Em re~ ao ambicnte teet6nico, os ....vias diagramas discrirninanles utilizados s50 
concordanles ern temlos de urn ambiente inln-placa e anorogenico para. g~o dos riolitos e granilOS. 
Para as basaJtos, tambem fiwu evidenciado urn ambiente cOIltmental (intra-placa), com base nil utiliZ8l9io 
de diagramas de elcmen.t05 incompativeis (Zr/4:< NbJ<2:< Y; ZrfY:< Zr). 

A hip6tese de uma vincul~ gc:nctica entre rioiito-granito e basalto-riolilo foi testada rom 
base n.a relal;!o entre elementos incompativeis (Zr:< Ce, Hf:< La e Nb:< Zr), no padrao de ETR e da 
paragertese minmll das rochas Aeidas. Estes dadoiS, quando interpretados eonjuntamente, indieam 
cogeneticidadcen!rerio[itosegranitos,enqllamo "vincu~entreriolito$ebitsaJtO$nIoc,onclusiVl\, 

sendoaindanece$$:loriosdadoiScomplemerrtan:s,principalmemeisotOpicos. 
Do ponto de vista geoqulmieo, petrogriflCO e te<:tOl1ico, as rochas plutOnicas e vuiclnicas 

aquiestudadasmO$!ramforteseme1harto;acornoutrasUDidadesequivalentesdosuJ esudestedo Brasile 
de outros paises. Por outro lado, e impoTlllIlte ressaltar as diferen~as geoqulmicas enue os bitsaltos &qui 
estudados e os dB bacia do Parana., deseartando-se com isso qualquer simililridade enue eles. 

Abstract: This work presents the petrographic and geochemistry studies of the nonhem of the portion 
the Morro Redondo Granitic MllSSifand acid and basic volcanic rocks, !hat are described here for the tim 
lime. The generic relationship ~tween plutonic and volcanic units is demonstrated. 

The Morro Redondo massif occur is neighbouring regions of Parana e Santa Catarina States, 



covering about 300 lan', with approximate ly rectangular fonn and n N20-25W orientation 
The volcanic rocks ate represented by sills and dikes, partially covering the western portion 

of the granitic mllSSif. This rocks are nOllieformed and metam.orphised, 
The petrographic srudy indicated the same essential mineraJogiC<l1 paragenesis, with quart:; 

and pertithic feldspar as early phases, and riebbckite, aegirine and biotite (+.) as late pbases, 'l'hI: 
occurrence of facies characterized by pertithic fddspar alone, is characteristic ofhypcrsolvusgranites, 

GeochemicaUy, the granite and myolile are characterized by high concentration of Si~, 
Na,o + K,O, FeA, F, II, Nb, Y and Th and low concentration of CaO, MgO, Aha" Sa and Sr, a 
bchaviOW' similar 10 A· type granites, The rhyolites and basahs sbowed bimodal distribution in the 
clllSSifiC4tiondiagrams, The agpaitic indexvariatedbetweenO,86l111d 1,06 10 rbyolites andbetw«nO,86 
and 1,2210 granites,showlngthe alkalinelperalkalinc charactCTOfthe rocks, 

Tectonically, discriminant diagmnu ate concordant with intraplate and anorogc:nic 
environments of generation the rbyolites IIIId granites, The baWtic rocks also showed l1li intraplate 
environment, based in the utilization ofincool'patible elements (II14 x Nbx2 x Y; ZrIN x II), 

The hypothesis of a genetic relation betw«n rbyolite and granite was tested, using the 
incompalible element ratios (Zr x Ce, Hf x La e Nb x Zr), !be IlI/'e earth elemeots and minenological 
parllgenesis ofaeid rocks. The analysis suggested that genetic is a relation between the rbyolite:s and 
granites. TIle tests do not conclusively show any relatioMhip between basalts iUId myolites, and 
complementary studies (specially isotopic) are necessary. 

The geochemical, petrographic and tectonic characteristics of the plutonic IIIId \'Ulcanic rocks 
studied here showed great similarities with others lOlits of southern soulheastem of Br;l;i:iJ and other world 
regions. Geochemically, the basaltic rocks studied here ~ difftrntt of the bMaltics rocks of PannlI 

""'"'-
CaRAfE&, Claudio La;' 
As~c:tO$gwl6gicase"'elalogenilicO$dQMocit;OC01'T~Q$_ 20 de deXl:lllbro. l50p. + 29p. anexos. I vol. 
Ori<'lltador. Jorge SilVa 6etkneoun. 

RHUIIIO: a Maci~o Correas ~ urn corpo granitico cin:unscrito, de pcquena dimens4Cl 
(aproximadamente S 1cm1 de irea aflonlllte), localizado na ~Io suI do Eslado de SAo Paulo, <'litre os 
mWlic!pios de Ribeirlo Snmco e ltapevi 

Regionalmcntc, encontra·~ inserido no conte:<10 geo16girolgeolec\l5nico da Fain Ribeira, 
intrudido em rochas proteroz.6icas de m&!io grau metam6rfico, represeDtadas na Mea por onognaisses. 
rochas c:i.lcio-silicaticas, xistos feldsp.i.ticos, mctaultramafitos Xisoosos, anfibolitos e metassedimentos 
migmatizados. 

A a~llCia de £olil\'lo no m.ci~o, e seu posicionamento em re~1o As rochM encaixanu:s, 
indica urn canitcr tipicamente intnuivo c p6Hect6nico. 

Os dados lilOgeoqulmic05 do Maeit;O Correas indicam altos trores em Sic,. (72,28 a 75,70%) 
e K)O(4,sS a5,6r/o), baixos teores em CaO(0,26a 0,72%), FeO(0,53 a 1,60%), MgO (0,03 a 0,25%)e 
Tio,. (0,03 a 0,14%), enriquecimento em elementos ~os tais como So, F, Li. Cl e Rh, fone anomalia 
negaliva do Eu (0,08 a 0,44 ppm) e alta ruin inicial 17Srl"'sr (0,7228±O,OO57), 0 que 0 c.uac:teriu como 
urn rnac;,;o fortementc diferenciado e metaiogeneticamente especializado em meta;' raros (SD e W). 

Suas rocbas graniticas apreseotam composi~o subalcalina, ligeirameote pcralwninosa, 
varlandodemonzogranitosasieoogranitose!lcali·feldsp&ogranitos. 

Diferentes tipos de processos de alt~ hidrotermal lardi a p6s-magmaticos., afetaram tanoo 
as rocbas do corpo intrusivo quanto as encaixantes do macit;O. Processosdemicroclin~o,albitiza¢o 
e grei~n~o foram identificados na maioria das rochas gran!ticas esru<iadas. Corn reill'~o ;is rochas 
em:aixantes, a greisen~~o £oi 0 principal processo hidrotermal o\>servado 

No cxocontato da extremidalie NE do MaciQl) COrrta'l. a greiseniu"lo atingiu ~de 
intensidade, dando origem a vWios corpos de grei.sens minen.lizados em cassiterita, wolframila, esfalerita 
e allcopirita, aim. de OUIroS minerais met!licos que ocorrem associados. Este CODjWlto de rochas 
greiseoizadas e mineralizadas constitul urn depOsito mineral primWio de pequeno porte, po~m com 
concentrao;:/)es ecoo6m.icas de minmo. 



Dentre os v;Uios aspectos ge<>16gicos e meulClgeneticos abordados ness<: estudo, pode-se 
destacaral"<'la9!o espacialegentticadodcp6sitoprimariocomasrochas maisfracionadasdoMaci~ 
Comas (muscovita-a1bita granitos II taphio), a1em de sua locali~oo em zona de fechamento de um.a 
gnnde estrutura antifOlll1.e reg.iooal. 

Os resultadOiS do estudo de inciusOes fluidas em quartzo ~stockwork", topilZio-quartzo greisen 
e cassiterita-topUio greisen, indicam I presen~a de dois tipos distintos de inchJSlles: (I) inc!us3es aquo­
carMnicas com IUOCS volumetricas variaveis entre as fa.scs Vro,NM,o (10-95%), constituldas de 

CO,;:CH.-H:p-FeCI,-NaCl, com salinidadc variando entre 2 e 13% eq.NaCI e temperaturas de 
homogcnei2ao;lo entre 410 e 250"<:; (2) in<:lusOCs aquosas com ra:z~ volumetricas constantes entre as 
fuses gu/Hquido (15~6), IIpresentando temperaruras de homogeneiza~lo inferiores (260 a IICl"C), 
salinidades muito vari'vei~ (I a 20% eq.NaC1), e uma $Olu;!o aquosa composta por H:P-FeCl,-CaClr 
NaCL Qo, dados microlennometricos obtidos permitem supor que mecanismo! como "boiling" 011 
efervesdncia, misrura de f1uidos cxtemos e imiscibilidade de f1uid(l$ aprisionados a partir de urn sistema 
heterog!neo,poderiamteroriginadoasinciusl:\cspresentesnoslitotipos estudados. 

As carncteristieas do Mac~ Correas e a natureza da mineraliZll\'Io sugerem um.a intrus!o em 
nlveis crusta;s el evados, 8pl"<'sentando urn "trend" de fracionamento em direylo a fikies IIlBis evoluida 
(muscovita-alb;tagnmiloatop;izio). Eprovjyelqueaprt~onccntray!odevolilteis durante os estagios 
magm.itico/tardi-magm!tico ten1m favol"<'cido ° mriquecimento do magma residual em e lementos 
meti.licos. Uma posslve l coexist&!cil cia fisc fluida com 0 magma residUll rico em Na e F, eontribuiu 
para ° estabelecimento de urn importarue est!gio de concen~ hidrotermal. A mi~ do! fluidos 
enriquecidos atraves de descontinuidades estrututai~ resulton na ahCf3l:Io pervasiva d~ zonas d~ baixa 
permcabilidade cia rocha cncaixante. Extensivillterao;!o hidrotcrmal fissun.l tambem sc fiI7. presente, 
originada por fraturamentos resuJtantes de alta pressllo hidrilulica cion componenles tectOnicos 

A avalia<;lo preliminar do dep6sito ~Ianffero primArio apotltou reservas medidas cia ordem 
de~.OOOtoneladasdeSDe 1.400toncladasde W. 

Abstract: The Correal! massif is I sma.ll circumscript granitic body. with approximately ~ kIn' of 
oUlCroparea,locatedinth~ ~ofS!oPllUloState,betweenthecilylimitsofRibein1oBranco e 'tapeva. 

RegiOllllIIy, the massif is insened in the geologicallgeol:ectooic eontexl ofihc Ribcira Belt, 
inuuded in medium metamorphic grade proIerozoic rocks, which is represented by orthogne iss, calc­
silicate rocks, feldspBthic schist, ultramafic schist, amphibolites and migmatiZ«! metasediments. 

The lad!: offoli.ation and the emplacement l"<'lationship with the host rooks indicate a typical 
post-orogenic intnlSive character. 

The granilic rocks of the massif cxhi.bil subalkaline !IIld weakly peraluminoll$ composition, 
varying from monzogranites to syenogranites and a1kali-feldspargranites. 

The petrochemical dIuI of the Com:as massif indicate: high SiO:! (72,28-7~,70%) and Kf) 
(4,55-5,68%), low CaO (4,55-5,68%), FeO (O,~3-1,6O%), MgO (O,03-O,2~%) and Ti(), (O,03-O,14%), 
enric:hmcnl in lra\:e elements (Sn, F, Li, Rb), :rtrong negative Eu anomaly (0,08-0,44 ppm) and high initial 
sl'1SI' ratio (0,7228d:0,OO~7), which characterize the strong differentiation and a metallogenetic 
specialization (Sn'W) of the massif. 

Different types of late: to post-magmatic hydrothennal altermion affecled the intrusive body 
and the host rocks as we i]. Microelinization, albitization and greiseni2:ation processes were identified in 
most of the studied granitic rocks.. In the host rocks, greisenization is the main hydrothermal process 
ob3crved. 

Inthenorth-eastemexocontactoftheCorre:JSmassif,an extensivegrciscnizationl"<'sulted in 
several mineralized grcisen bodies with cassiterite, wolframite, sphalerite , chakopyrite and other 
associated metallic minerals. These greisenized and mineralized rocks constitute a primaI)' mineral 
depositwhicb has asmali size but economic ore concentratiODll. 

Among the several geologic and metallogenetic aspects discussed in this present study, it is 
importllDl to mention the genetic and spatial l"<'latiooship of the deposit with the most fractionated rocks of 
~asmassif{topaz-albite granite), beSides itSlocatioDinthe closun:ofaregionalantiform 

Fluid inelll$ioll5data from quartz ~tockwork, toplIZ-quartzgre isen and topaz grcisen indicate 



the presence Of.CWO distinct inclusions Iype: (I) COr"rich inClUS~Ons with variable ptwe ratios VCO,NH,o 

(10-9()OAo). ~LSling of C<>,±CH.-H,().FeCh-NaCI, "it!t 5aiinlty ranglllg from 2 to 13% eq.NaCI and 
homogenizalJon temperaruras ranging from 410 10 2SO"C; (2) aqueOUSlich inclusions with Con5tant 
gaslliquid volume ",lios (15°Ao), showing lower homogenizatiOllternpenuums (260 10 IIO"C), high variable 
s.alinity (110 20% eq.NaCl), and an aqueous solution composed by H,().FeCl,-CaCI,-NaCI. These results 
indi(:iItc: that boilin, and mixin&: of meteoric water may have occUlTed during tnpping of immiscible fluids 
fromabetcrogeneous$ystem. 

The nature ofmineraliUlion suggests that the Correas manifis a typical high-level inlrU5ion 
which exhibits I fractionation trend towards the topaz-rich muscovite-albite granite end-member. n..c. 
preconcenlTation of volatiles dwing magmatieflate-magmatic $tages favoW"$ the metallic element 
enric~ The possible coexistence of a fluid pha$e with the Na and F-rich residual melt may have 
enhaneedan important hydrothermal concenlnl.lion stage. Migration of enriched fluids throughOUt 
SIruCtunIJ disrontinuilie5 propitiated pervasive hydrotbetmal aitel1ltion in low permeability hosHOd: 
zoot$. Extensive fissural hydrodlermal alteration is also present, probably as I result of hydraulic 
ovetpreSSUreaodl«tOO.iceomponetllS. 

PrelimiIwy ore evaluatioo of the prinwy tin depo$it pointed out a measured reserve of about 
S.OOOfOllSofSnand 1.400 fOIlS ofW. 

GUIMARAES, GiisoD Burla:o 
o Complexo Granf/ico ClUllraporanga IUl regi6<J de Joaquim Murl;nho. Plrai do Su! (PRJ: 
caraeteriza¢ojaciolOglca das rochas grrmltdldu. 08 de junbo. 144p. Orientador: Horstpeter Herberto 
GustavoJostU!brich. 

Rallmo: A i\rea Rpresentada na Folha Geol6gica Joaquim Murtinho (CCGP, ]970a) como sendo 
ocupada pelo "Granito inttusivo Joaquim Murtinbo" e taJItbWt suas viWthant;aS imediatas, foram objero 
de mapeamentO geolOgico na esca.La I:SO.OOO. As rocllas granitOides foram separadas em 13 fides e 
agrupadasemSAssoci~deF6cies. 

AAssoc~ de FAcies I t fonnadapormonzogranitos (egranodioritos, quartmmomonit05 e 
quartzDntonzodioritos) equigranularcs mediO$ (lkies Ia) e moru.ogranitos e granodioritos porfirilicos, de 
J!IatlU media a gr<lssa ({kies Ib ~ Ie). A As:;(l<;~o 11 t CO<IS1iMda por monzognnitO$ (e granodiorit05 e 
quartwmonwnitos) f"mo5 a midios, einzento5 e Ie..·emente foliadO$ (fAcies 1Ia) e por monzogranitos e 
granodioritos finos a m6di05, rOseos (f.icies flb). A Associ~ III m051n1. granitos a granodioritos 
inequigrtnulares a porflritlcos (matriz afanftica a grossa), vcrmeihos, com cstrutura cataclistica (facies 
IIIA). A A»oc~ IV apresenta ilcali-feld$palo granitos mediO$ a grossos, avermelhados (fteie5lVa t 
IVb) ou cinzentos (facies IVe e IYd). <;(lm estrutura <;atac1!slica (IVa r lYe) e cavidadcs miaroliticas 
(prin<;ipalmentc !Vb); a facies We ocom como diques de granit6idcs porfuiticos com mamz fina a m&lia 
c cOt" rOsea. Na Associat;lo V ocorrem ;i]eali.feldspalO granitO$ alamnjados (facies Va) c sienitos a 
qu.alttO sicnitO$ inequigranulares a porfiriticos (manU: afanitiea, mtdia), amarelo-rosad.os (f~cies Vb). 

ldcntificanun-sc ainda meta-arenitos do "Quanzito SclT1l das Pedras", milonitos, rochas do 
Grupo Castro, arcnitos da Format;lo Furnas, diabisios relacionados' For1Ilat;Io Serra Gel1l1 e sedimentos 
cenoz.6icos. 

AseqQ&tciadeco~d05granitOidesiniciou-secomasrocllasdaAssociB~ I,seguidas 
pela Associ~ II (tacies IIh contempodnea a posterior ~ ficies1Ja), culminando com 0 posicionamcnto 
do conjunlO formado pelas Associat;1Ies IV e V (exccto a tacics lYe, posterior). A Assoc~ III deve ser 
anterior (011 contcmpor4nea) is Assoc~1Ies IV eVe posterior is A$soc~1Ies t e [] 

A proposta de criat;lo da unidade estratigra.iica "Granito Joaquim Muninho· por parte da 
Comissao da Carta Geol6gica do Parant foi defidentc. Os maiores problemas foram a falta de controlc 
de campo e 0 usa do mesmo nome pl1l1l duas i\reas diferentes, distantes 3S Ian uma da outra. Sugere-se 
aqui dcnominar de Granito 10aquim Muninho apenas as Associ~Oes IV e V, por apresentarem estas 
rochas composi¢o "alasquflica' , conforme a defini~1o original da unidadc. 

o conjunto fonnada pelas cinco Associa¢es de Facies Granit6ides pertence ao CompJexo 
Granltico Cwlltaporanga. E ]lOSSlvel que as AlSOCiat;Oes IV e V representem 05 eqllivalentes intrusivos 



dasrochasvulcinicas;icidasdoGrupoCastro. 
AfaltadedadosquimicoseisotOpicosinibiuoenquadramemodosgranit6idesnasdiferenks 

classificil\'6estipolOgicasapresentadasnaliteraturaEn=to,considerando-seaspectospetrografiCO!e 
gwl6i;ico$, as Associa~Ges IV e V assemelham-se a granitos tipo A, enquanto que a Associa~ I 
equivaleriaagranitostipol. 

As t\r¢as potencialmente mais promissoras de encontrar minera.l~0e5 s!o as ocupadas pelas 
Assoc:iayGes IV eVe OS contatos entre as diferentes Assoc1a¢es (principalmente entre as Assoc:ia~0e5 1 e 
II). 

Abstract: The "Joaquim Murtinho alaslcitic granik', as represented in the Joaquim Mwtinho Geological 
Sheet (CCOP, 197C1a), was mapped at a 1:50.000 scale, together with neighbouring areas. The granitoid 
rocks~separatedinloI3facies,groupedinto5mappableFaciesAssociations 

The Facies Association t is fonned by facies Ja (mainly monzogranites),Jh and Ie (both 
pOlpbyritic monzogranileS and granodiOlites).Association 1I is constituted by facieslIa (mainly 
monwgraniks,slightlyfoliated)andfacieslIh(rnoozograrutesandgranodiorites). AsSOl:iationlllshows 
catadasticgranitcztogranod.iorites(faciesIlLi). Association IV is formedbyalkali-feldspargranitcz 
(facies IVa, JVb, We and Wd) and dikes ofpotphyritic granitoids (facies /Ve). Association Vis composed 
byfaciesVa(alkali-feldspargranites)andVb(~niteslOquartzsyenites). 

Other identified stmligr:a.phic unrrswere the "Se!T3.dasPedrns Quaro:ite", mylonites, rocks of 
the Castro Group, sandstones of tile Furnas Formation, diabases related to the Serra Geral Formation, and 
Ccno:roicsedimcnts. 

The granitoid sequence of emplacement begins with the intrusion of Association I, followed 
by AS5OCiation 11 (facies I/a prior to orcontemJXI'3IYtofaciesIlb),endingwiththe intrusion of rocks of 
the associations IV and V; faciesIVe,oowever,isthe latest intrusion. Association III is probably later 
than AssocialiOllll I and II, and earlier than, or oontemporary with,rocks ofthcAsSOI:iations IV andV. 

1be definition <>fthe stratigraphic "loaquim Muninho Granik" unit by the Committee for the 
Geological ChartofParnna is considered deficient, mainlyhe<:ause little or no field oontrol was exerl:ised, 
and the same unit niunc was u.sed, m diffcrent repons, for granites lymg 35 km apart. It is here suggested 
to apply !he name "Joaquim Murtinho Gr.mite" only 10 the Facies Association IV and V, that is, rocks 
showing "alaskitic' compositions. 

1befiveFacicsAs-;ociarionsareanintegralpartofthelargeandstilipoorlydefJDed 
"Cunhapornnga Granitic Complex". It may also be possible that Associations TV and V represent the 
intrusivecolllltCTparts of the acid volcanic rocks belonging to the Castro Group. 

So far,chcmical and isotopic daiaare missing forlhese granitoids. Taking into consideration 
only petrographic and geological aspeqs, Facies Associations IV and V an similar 10 A-type granites, 
while Association I are equivalent to T-type granites. 

The areas wilh iarger potential for mineralizations are !he ones occupied by Associations rv 
and V,and the contact zones between tbc different AlIsociatioM. 

IWATA,SaadraAl<tmi 
Pegnwtitos graniticos da regiJo de SocOl"ro _ SP. II de julho. 122p. Orientador: Jose Barbosa de 
MadureiraFilho. 

Resumo: Os pegmatitos graniticos observados na regiilo de Socorro (SP) apn:sentam mineralogia 
simples, composta de microclfnio, plagiocIasio e quartzo. A pre~a de biotita, rnagnetita e 6xidO$ de U 
e Nb diferencia urn grupo de ocorrtncias poueo evoluidas daquelas ligeiramente mais difereneiadas, 
portadorasdemuscovitaeberito. 

No cntanto, 0 comportament.o geoquimico de alguns d=enlos irnIVs indica pouco 
fiaccionamenlo para ambos 05 grupos, lendo sido obtidOis teores simil.ares 80S observados tanto em veins 
pegmat6idesgeradosporanatexiaquantoemcorpos simples de campos portadores de elementos raros. 

Duasdataor&sKlArfornecernm idadesde 5n~13 e 579+19 Ma, correiacionaveis tanto a 
fasesdemi~ocorridasnoCiclnBrasilianoquanto!idadedo:sgranit6idesdeMorungaba,tardi_ 

a p6s-brasilianos. 



Abstract: The granilic pegmatites from Socorro regioo (SP) :!how simple mineralogy, composed of 
microciine, plagioclase and quartz. The presence of biotite, magnetite and U and Nb oxides makes the 
differcnce between a rather primitive group ofocc\llTeoces and a sligbtly differentiated one, rnuscov ite 
and beryl bearing. 

However, the geochemical behaviour of $Orne trace clementll ha$ indicated small degree of 
fractionation, with the obtained values oVCTlappingtbose for pegmatoid veins generated by anatexis as 
well as simple pegmatites from rare dement fields 

Two KlAr dating yielded 572±13 and S79j: 19My, ages, allowing correIatk>n5 with either the 
phases ofmigmati2lllion in the Brasiiiano Cycle orthe late topos-«Ogenic Morungabagranitoids. 

LOPES, Jlnt Noble 
Facio/ogil1 e ~nese dos CarOOnl1lOS do gnqKJ Bambui nil regir'Io de Arcos. Eslado de Minas GUl1is. 16 
denovembro. l66p. l vol. Orientador: Armando Marcio Coimbra. 

Resumo: Apesquisa efetuadanaregilode Arcos,sOOoeSledo estadode MinasGerais,visoudefinira 
faciologia e a genese dos carbonatos do Orupo Bambui que ocorrem oessa area. A pesquisa constoo 

!)asicamente de trabal.hos de campo e de descril:Oes pettognlficas. Analises paJinoJ6gicas e de raios x 
fommrealizadas emC8$(ls~ifiOO$. 

Os carbonatos foram caracterizados em f.icies sedimenwes, as quais foram agrupadas em 
conjuntos faciol6gi=, repr=ll:alivos de ambien~s de sedimen~ bern definidos. A distribui~!o 
espaciaJdcssesconjunlos e l s\ICess!o emqUe OC01TClT1permitinmlaidentific~dequatroinlerva1osde 
sedimen~!o de carnler regressivo, os quais constituem urn megaciclo regressivo. 

o IntCl"Vlllo I, bual, desenvolvcu-se em wna rampa carbonitica, !alvez do tipo d4II1!Jy 
steepened. Em iUlIbientede rampaextema, situado l baixo do nivelde ao;!o de onda$normais, mu 
afetados par evcntos de Innpestades, desenvolveu-~ em sua parte mais distal, uni exteD$O bioslroma 
composlo parcalctrio microbianocrfplico, queapresenta intereala~oesde tempeStilOS distais (Conjunto 
de Hcies AI) . 0 ConjunlO de ndes Bl e composto par tempestitos distllis, calcissiltitos, e par 
ealcirrudltos relacionados a process.as gravitacionals em area de quebnl da I1\1llpa. Tnnpestilos proximais, 
com varia¢es locais de facies, compllem 0 ConjwlIo de Facies CI . 

o Conjunto de Fieies DI t composto por corpos areno$Os, os quais constitufam baixos 
situadosadiferentes profundldades,eramafetadospeiaao;lodeondasnormaises!ooelodeligao;!oentre 
as facies distais de rampa externa e as facies perilitortneas, de igua.s rasas. ODde os corpos arenoros 
conmtulam barreira efetivil, talvez do tipo i1has-barreiras, lenninaram par isolar uma laguna, com planlcie 
de man!, ondesedcsenvolveram dolomila$estromatolilicos (Conjuntode F"iesEI). Onde oscorpos 
areno$Os estavam submenos. 0 ambiente apresentava maior energia, 0 que propicioo 0 desenvolvimenlo 
de dolarenilos ooidais que ocOlTem associados a esttornal6lilos de grande pone (Conjunlo de Hcies FI). 
Um evento de exposi~o suba~ afetou as facies de topa do 1n~)"\Iaio I, e provocou dlsso/uo;:lo, com 
abertura de cavidades, formao:;llo de brechas de colapso e 0 desenvolvimenlo de urn passlvel nlvel de 
calcretelaminado. 

o InleJ"\/3.10 2 I! eminenlemente estromatolltico e lem inicio com rapida subida do nlvel do 
mar, que recobriu a plataforma carbon!tica exposta com tguas rasas, em cHota quente e semi-mdo. 
Nesse DOve> espa~ instalaram-se planlcies de num! cfciicas, com predomfnio de estromM6litos 
estratiformes, que eventualmente apresentam cristais aciculares de anidrita e de greW de con~, 
indicandoqueoambienteeraSlljeito1tconcen~odesais,comressecao;Oe$peri6dica5. 

Os Intervalos 3 t 4 desenvolveram-se em plataforma carbonil;ca do tipo rimmed shelf e 
conslimero ciclo$ QcUIe_Grainstone, caracteristicos de platafomtas carbonalicas amplas c de Agua5 rasa ... 
Biohermas estromatolilicos ocotrem <'Dl ambiente de plataforma eXlema (Conjunlos de Facies G3 e G4) e 
de middle shtlf(Conjuntos de Hcies H3 e H4), OIlde corpos ooliticos C(lnstituem baixios arenoscs. No 
lnterva10 3, as t't.cies de middle Jhe!(apresenlBm grada940 pam planicie de m~ lamc>Sa, reStrita, de baixa 
energla (Conjunto de F"ies F3), em dire<;lo illinha de costa, a qual guarda semelhanyas com ciclos do 
tipoLime1l1ud-Sabkha. Nolnterval04,apresen<;ade corposooHticcs e mais expressiva e osbiohennas 
estromaloillicos sao rnais possanleS, 0 que sugere par.!. esse intervalo Ulna transgress!o de maior 
amp!irude. 



A evohl~lo ok I,IIlI.I platafOl1lla carbom\tica, inicialmente do tipo rampa, para plataforma com 
quebra de relevo em i!reas proximais (rimmed shelf), constirui a regra geral d.as plataformas proteroroica.s, 
a semclhano;:a com 0 que ocom: no Faneroroico. 

Os principals aspectos diageneticcs observadosreferem-seacompact:a¢o, lmportante nos 
carbonatosargilosos; a di!aOlU¢o. que afeta as litologias de topo do Intervalo I e,mais especi3lmente,a 
dolomitiza~, que pode estar reladooada ao ambiente deposicional e ser precoce, ou estar relaclonada a 
f1utu~dainte:rtaciesaguadoce-il.guas.alobra,quandoadolomitizao;:loetardia. 

Abstract: The area object ofthls resean::h is located in the Arcos region, in the southwest pan oftbe 
state of Minas Gen.is. The purpose of the research is 10 Wlderstand the facies distributioo and the origin 
of the carbonate sequcl>CC$oftbe Bambui Group thai occur in that area. Detailed description ofOlltcrops 
and pctrographic anal%is were the prineipal activities of the research. PalynologicandX-rayaualyses 
were madc in $(lmespecific cases. 

The carbonate rocks were classified in sedimentary facies and assembled in facies groups 
representing well defined environmentS of sedimemation. The spatial distribution of these groups of 
facies aDd the sequence in which they occur permitted to idcnti(y four intervals of regressive 
sedimentalion,constilUtingaregressive,progrndationaimepcycie 

The interval I is basal and developed on a carbonati.c ramp, possibly ofdistaUy steepened 
type. In deep ramp, below the fair-weather wave base, but affected by storm events, developed a large 
biostrome composed of clyptical microbial limestone, wbich ptC!Cnts some distal scorm layers (Facies 
Group AI). The Facies Group Bl is composed by distal storm deposits, specially cakisiltiles, and 
calcirudites related to gravitational proces.ses possible in areas of slope of the ramp. Proximal storm 
laycn,withlocalfaciesvarialions,COIIstinlletheFaciesGroupCI. 

The Facies Group 01 is composed by sand bodies thai coll5tituted shoals at various depths, 
affectedbytheactionofnonnalwaves. The sand. bodies are the linking between the distal facies of the 
outer ramp and the baclr:: ramp facies of shoreline. In some places the S3Ild bodies constiMed effective 
bMrien, and possibly pennitted the development of a beach bMrier island-lagOODal succession, with the 
formation ofa dolomitized stromatolitic facies in the lagoon (Facies Group El). Where the sand bodies 
were $Ubaqueous, the environment was of higher energy and propitiated the developmCIll: of ooidal 
dolostones associated to stromatolites (Facies Group Fl). An evenc of subaerial exposure affected the top 
faeiesofth.!Interval I oruiwas responsible for the partial dissolutioo of the carbonate, with tbe opening of 
cavities, development of collapse breccias and possible ofa layer oflaminated calCretc. 

The Interval 2 ispredomiDUitly stromalOliticand begins with a rapid sea-level rise that 
covered. the exposed carbonatic platfortnwith sballow wacer,in BOOtUId semiarid climate. CyclictidaJ 
flats were installed composed predominantly by stratifOllll $U"omatolites, which oe<:asionally present 
acicular cry~ls of anhydrite and polygonal cracks, that indicate that the environment was subjected to 
saltCOtlcentrationandperlodicdissecation. 

]be Intervals 3 and 4 were developed in a carbonate platform of rimmed shelf type and 
constituted Oolite-Grainstone Cycles, characteristic of wide shelves with shallow wate,.,. Str<>matolilic 
bioherms oe<:ur in external platform envirolUtlellt (Facies Groups G3 and G4) and in the middle shelf 
(Facies Groups H3 and H4), where oolite bodies constitute shoals_ In the Interval 3, the middle shelf 
faciespreSClltatransitiootoarestrictedtidalf1atofJowenergy(FaciesGroupF3)whosecbaracteristics 
are somewhat similar to Lime mud_SabIdla Cycles. In the Interval 4, the presence of oolitic bodies is 
important aDd the s1TOlnatOlitic biobernts are larger than in the Interval 3,suggestingagreat sea level 
fluctuationforthislntCTVll! 

The evolution ofa carbonate platform. inicially from the ramp type to a rimmed shdf 
oonstitute a common situation in Proterozoic cart>onatic platforms, as well as in Fanerozoic ones. 

Compaction, dissolution and dolomitization are the principal diagenetic aspeccs describeci in 
the area. CompactionissignifiClUltintheargillac~1imestones,anddisso1utiooaffeccsthetop 

litologies oflnterval I. Dolomitization is the principal diagenetic aspects and may be either related to the 
depositional environment (an early dolomitization) or related to fluctuation of the metC<lric-marina mixing 
zone(alatedolomicizacion) 



MANCINI, Fernando 
£..rra/igrafia e aspectos da /l?c/6nlca deformadora da Fwma<;aa P,ndamonhangaba. Bacia de TQllbal~ 
SP. 2ldeoovembro. 107p.+ 13p. anexos. Orientador: Claudio Ri<:comini 

Resllmo: Os dep6sitos sedimentares neogenicos da Fonn~lIo Pindamonhangaba, Bacia de TllUbaiC. 
localizadosnaregilloentreJacare! e Roseira(SP).foramestudadosapartirdaanalisecstrati~ca e do 

levanlaiDe1ltodasestruturasle0:t60icasruptei$ qUI'! os afetam, visando ebbor3J' 0 modelo evolutivo para 
estafonn~_ 

Comore$ultadodos estudosdcscnvolvidos,aFonnayloPindamonhangabacanografadosna 
escala 1:100.000, pode$erdivididaemdoismernbros interdigitados, designadosde Rio Pararangaba c 
Presidente Dutra, assentados discorciantemente 50bre os sedimentos do Grupo Taubate (form~Ocs 
Resende, Tmnembo! e sao Paulo) 

o Membro Rio Panvangaba t caractcrizado pcb presen~a de conglomerados areia 
sustentados que, para 0 topo, gradam pam anOllitos gonos a mtdios com estratifica<;oo cruza.das 
tabulares e acanaladas, representando as £licies de canal de WD sistema fluvial meandra!lte. Localmcnte. 
ocorrem paroleS de argilas preW. ncas em matma orginica, originadas pclo abandono c preem:himento 
de canais (oxbow lakQ). 

o Membro Pre$idente Dutra e composto poor argilitos maci~s a Jaminados, com intercaJa¢es 
desiJtitosearenitosfinos,bioturbadosecomimpressOesdef6sseisvegetais,representandoasfacies de 
planlcie de in~ do sistema fluvial mcandrnnte. Camadas de arenilos gros.sos com clastos de 
argilitos podem estarpresentes. indicando processos de rompimento de diques marginais (cr ..... asse splay). 

a modelo evolutivo para a Formaij:!o Pindamonhangaba compreenderia a mstal~1o de WD 

sistema fluvial meandranle de graouia¢o grossa, com as ftlcies de canais (Mernbro Rio Parnrangaba) , 
passando pam 0 de granulaylo tina, com as facies de plani<:ie de inunda~lIo (Membro Presidente Dutra), 
tendo como Mea-fonte as rochas do embasamento prkambriano c do Grupo Taubate. a awnento da 
sinuosidadedocanalfluvialpenniliuodesenvol~imentodasf'ciesdeplan(ciedeinun~ao(Membro 
Presidenle Dutra), com paleogeografia muito semelhante a do atual Rio Paraiba do Sul. 0 <:Iima na tp<xa 
de deposi~!o tcria sido (unido, como pede $.er inferido a partir dos argilominerais presente';, 
predominandocaulinitasdetrfticasassociadasacaulinitasautig~nicas. 

As estruturas tect6nicas nipteis observada.'l evidenciam a ocorr6tcia de pelo menos ~s 
regimes tCCl6niros para il regilo, atuantes ap6s il deposiylo cia Form~ PindamonhiUlgaba: 

- regime tectOOico de camter traIlSCOrrente dextral, com compress!o de dire~ao NW-SE, no 
Ne6geno-QuatenWio, responsjvel pelil gera~ de falhas-em-quilha e estrutur3S-Cm-f1or positivas, as 
quai$afetaDldepOsitoscoluviaisesfOlJelinesobrepostasaFOI1D~loPindarnonlulngaba; 

• regime tectOuico extensional, de direoi~o geml E-W, no Holoceno. gerando falhil.S normilis c 
ill reatiVlll'lo de antigas Cl;truturas com dire~~s NNWINNE; 

-regime compressivo E-W, atua1,afetandoantigaszonas de ftaqueza,oom a geraylode 
jW\tasconjugadasdecisalharnentoereativandofalhascomcar.l.tcrnormal. 

Complementando 0 estudo. foram executados perfis cintilometricos em sedimentos do 
Membro Rio Pararangilba, os quais mostmram valol't$ cintilometricos an6malos decorrentes cia 
concen~odemonazitas. 

Abstract: Neogene fluvial meandering deposits of the Pindamonhangaba Formation (Taubat6 Basin, 
Southeastern Brazil) comprise two interfingered members, here named Rio Pararangaba Member and 
~sidente Dutra Member. 

The Rio Pararangaba Member corresponds to the phase of installation ofthecoarnegrainc:d 
"",andering system and is composed of cross-bedded und-supported conglomerates of channel facies 
(<:hannel lag, point bar andcut-offdeposits),fmingupwards to fine grained sandstones. siltstoncs and 
organic-rich claystones of o:tbow-lake facies. The President Dutra Member represents the fine grained 
meandering system with massive to laminated claystones with interbeded sandy siltstone of flood plain 
facies, and sandstones of crevasse splay facies . Both members were probably deposited under a humid 
paleoclirnau. as inferred by the proposed facies model and the clay-minmll association of detrital and 
authigenic kaolinites. 

Post-sedimenwy brittle sll'llctures. such as faulls. folds md conjugate shear joints suggest 



three successive changes in the Stres5 field, at first related to Neogene-Quatema/)' NW_SE compressive 
streu associated with an right_lateral EW transcurrent binary. followed by Holocene E-W extension, and 
finallyancontemporaryE_Wrornpressivestressfiekl. 

MARlNGOW, V:la:ntr 
E.JI"do perrograjico t quimico de diques ultramlijicru t majiCOJ' do arquipilago de Funando de 
Noronha,PE. 07dedczcrnbro. l4Sp. Orientadora: Mabel NormaCostas Ulbrich. 

Resulllo: No Arquipelago de Fernando de Norooha sic reronhecidos doi5 cpis6dios eruptivos 
principais. 0 rnais antigo consiste de dep6sitos pirocl!sticos, atravessados perdomos de fon61itose 
traquitos e nwnerosos diques ultrabasicos a intermediarios. 0 epis6dio mais novo e representado 
principalmente por eXlensos derrames e depOsitos piro<.:lasticos de ankarUritos d.a Forma¢<> Quixaba 

Trinta e ~is dos diques que cortam as rochas da Fonna~o Rem!dios foram selecionados 
parainve:stiga¢lo petrognUicae geoqulrnica, tendo sidoreconhecidos: 1) ankaratrilos, alcallbasalto, 
basanitasttefritos,cujaassocia~defenocristaisincJuiprincipabnenteolivinaecIinopirox&lio,e2) 

monchlquitOJ, camplOnitOJ e tefrifonClitos, rochas scm olivina, ande a assoc~~o de fenocristais e 
compostadeclinopirox~nioeanfib6lio. 

Asfei~1Iespetrogtif1C&equimicasdosdiquesdeankaratritos(15-2S%deolivina, valoresde 
mgil de 67 a 72) indicam que cles pertc:nccrn 3. Forma\'!O Quixaba. Os elevados teoces de Ni (±36O a 
±SOO ppm) e Cr (±5oo a %700 ppm) sugaem que bouve acwnula¢o de minerais mMicos nes~s corpos 

o Wlico dique de !\Ieali basalto encontrado e lipicameme empobreddo em elementos trayos 
incornpatlvels quando compaRdo com as outras rochas ultrabisicas-bisicas d.a Fo~o Remedios. 0 
iUcali bUII[to representa um possivel magma parental para a strie pouissica fracamente suhsaturada que 
culmina em traquiandesit05 etnlquit05. 

As observa¢e:'I pe1TOgraticas e os d.ados qulmicos sugaem que basanitos, 1Cftitos, 
camptonitoseteftifon6litosn:presentamosmemhrosdedjferenci~odetend!ncias6dicaresultantede 
processos de cristal~o fracionada. A modelagem geoquimica, entretanto, mostrou apcnas a possivel 
deriva¢o de teftitos a partir de basanitos, rochas de composio;:!o muilO prOxima, atrav~s da remoy!o de 
oli~inae,cm p~menores, declinopirox~nioe magnetita. 

Enoontram-~ comumente nos fmocristais de c1inopiroxtnio "nucleos OU <\reas verdes" de 
salitas ricas em Na cAl, $CIIlellumtes As saJitas dos tefrif0n6litos, mostrando trlInSpone de materiais 
estranhos durantc passive I difcrencill\'lo. 0 excmplo mais caractcrlstico da pn:~ de xen6lit05 em 
rochas de matrix Msiea ~ a amostra WFN38 na qual Coram n:conhecidos fenocristals de origens diversas 
(demantl!l~at~provenientesderocbasfono1iticas). 

Em1Crmosgerais,pode-sedizerqueaevol~desujtesVIJldnicasemilhasoceanicas 
certamente envolve cristalizlll'io fracionada a baixu pn:ssi)es em sistemas de c1rnaras rnagmiiticas 
interconectadas. Durante sua asceD¢o, magmas rnais primitivos podem carregar fragmentos de minernis 
das paredes dos oondutos hem como de panes inferiores de cirnarns ma81'eticas pmfundas. ute 
mecanismo e tamMm concenlrlll'!o de voUteis e ~nIr'3 de Iiquidos cornpliC311l au dificultam a 
identificao;:!o de processos de fracionamento. 

05 monchlqultos slo considerados como wn grupe independente dcntro do conjunto quc 

=~~~ se::I:U~r~ de~~laJ:' in~~!~~::~i:~i:O=i~I:V=~~j~s =::.~:c: 
de elementos compat!veis das rochas aparc.:;em deslocados da tcndencia gcral. As fei~<ks petrografica., 
{texrura dos anfib6lios, pn:sen~ de es!ru1UnlS globulares contendo acfculas de anfib6lio opticamente 
semelbantes aos fenocristai~ern alguns dlque:s) apontam para a aIUa\'!o de mecanismos diversos dW'lUlte 
os processos de forma\'!Odas rochas. 

Abstl'llct: Two main periods of volcanic activity are distinguished in the Archipelago of Fernando de 
Noronha: the older Remedios formation comprising pyroclastic tuffs cut by plugs and domes of 
phonoli1C,trachyte and nllJIlCrolL'l ultmhasicto intcrmediale dykes, and a younger Quixaha fo mwion 
dominatedbyankaratriteflo~andpyroclastictuffs. 



A total ofthiny six samples of the dykes intruding the ruffi.; of the Remedios Formation were 
selected fOT petrographieand geochemical investigation. The following lithologiesha,·" beenrccognised: 
I)ani:OT(l(rilU . alkal;basallJ. basanil"sel~plrrifU. bearing olivine and elinopyroxene phenocrysts; and 
2)monchiquiru. campionilesandlephripJwMliles. withoutolivine,carrying clinopyroxene phenocrysts 
associatedtoamphibolcphenocryslS. 

The ankaratrite dykes have peuographic and chemical features (15-25% olivine, high rn&# 
values, high Ni and Cr .:ontenu) similar (0 the rocks ofQuixaha Formation. High Ni and Cr values point 
to Cl)"Ital accurnulation processes.. 

Only onc dyke of alkali basal!, typical..ly depleted in incompatible trace elements, has been 
found. The alkali basalt may represent a possible parental magma to a weakly undersaturated pota$Sic 
series in the Archipelago, evolving to trachyandesites andtra<:hytes. 

1be other RelMdios Formation rocks represe:nt asodic differentiation scries evolving through 
cominuous fractional crystallization. Least-squares calculation has shown the descent from basanite (0 

tepluite by means of removal of olivine and lesser amounu of clinopyroxene and magnetite. 
Particular petrographic features must be taken into account when assuming petrogenetic 

hypotheses such as fractiona1 aystallization. Forinstance,cllnopyroxene phenoc:rysts in basanites and 
tepluites commonly present green Na-AI-ricb saUte cores similar in composition to tephriphonolite 
clinopyroxene!, indicating foreign material. in these rocks. The best example is given by sample WFN38 
whicbha$ shoWtl a phenocryst association inclLiding xenocrysts of deep origin togetl=witll a typically 
phonolite mineral usociation. 

Evolution of volcanic suites in oceanic islaruh certainly involve fractional crystallization 
under low pressures in intcrcormected. mil.gIll&tic chambers. AssimillUion of mineral fragments from the 
walls 8$ well as from lowerparu of deep magmatic chambers, concentration or.·olatile$, mixing processes 
3recert!linlyal$O likely to be involved in the histOl)' of the Archipelago ofFern:mdo de Noronba. 

Tbe monchiquitesalthough belonging to the sodic series are here COtl$idered an independe:n\ 
group. Amphibole and clinopyroxene phenocrysts bear low Ca and high AI'"' and Na indicating 
crystallization undeT high pressures. Compatible element contents in the rocb do nOI follow tile general 
\rend. Petrographic features (textures of amphibole, globules cootaining abwldant amphibole needles 
opIically similar to the phenocrysts in rome dykes) point 10 the involvement of different me<:hanisms 
duringthcrocksfonnation 

MARQUES, Rinaldo Moreira 
UIi/izo~t1o do VLF (\>ery /0011 freq~IIC)') no prospeC¢o de aguo subrerrdneo em zonas de rochas 
crisralinas. 21 dedezembro. 62p.+lt4p. anexos. 1 vol. Orientador: Nelson Ellert. 

Resumo: Com 0 objetivo de complemental" estudos hidrogeo16gicos efetuados dunnte 0 proccsso de 
loc~ de ~ IUbulares, em 1ITeas formadas por rochas ign~as c mctam6rficlS, foTll1Il rcalizados 
trabalhosde pros~ geofIsica utilizanda 0 metoda VLF "Very Low Frequency". 

ApOs urn !CVilIIlamcntO bibliografico sobre a metodologia e seus principals metodos de 
~, fomm realizados dais tipos de l~vantamcnt05 de campo em ~ distintas, scndo urn onde 
ja haviam ))OIi:os perfurados par.! se teIlUr estabelecer wna correl~o eDlre as anomalias e OS po«lS e, 
Otltroefetivamernevi~daaloc~!lo e poirteriO<"~de))Oli:os. 

o mttodo de int~ utilizado se baseia na filtragem dos dados de campo c na 
confec<;10 de pseudo-secyOes de densidadc de corrmtc. 

Os resultados alcancados podctn &crconsiderados satisfat6rios. poisa margem de elTO que foi 
de aproximadamente S~ .. no mapeamento e identific~ao das ronas de fraruTaS, pode ser COtl$iderado 
insignificante,emboraoideal fosscqueestes errosnftoocorrcssem. 

Ab/itract: The VLF ·Very Low Frequency" geophysical method was used as a complementary field 
method 10 locate most favourable poinll5 to be drilled for deep water wells. This application was used in 
the ~ia and ~ar.i States, Brazil, on pre-Cambrian formed rocks areas. 

This field work was done after a bibliographic evaluatioo of the methodology and principal 
inttrprel.ation te<:hniques. Considering the rare examples of application of VLF in Brazil, this researcb 



was dividcd in two phases. lbeflJ'Stpliase was devcloped in Bahia, wbere previous drilled deep-wells 
existed.topennilloSlablisbacolTClatiouilelWeenlhetieldVLFdataandtheavailablebydrogwlogical 
informalioru. The second area, Ceari, Ihe YLF field work was used to locate most favourable points for 

deep-wells to be drilled. 
The interpretalion oflhe VLF field data was based. On the filtration and Ihe construction of 

pseudo-seclionsofCWTenldensity. 
Tbeobtainedresultsmaybeconsideredasutisfactory,since,inCeari.,lheerrorfactorwasof 

about 5% for the locati.,m offractured rocb for Ihe new located deep-wells, 

MATOS. Jolo Balisla de 
COr/tribui~iW a geologia Ik pan~ da p<JI'~lIo meridional do Craton AmazorUco: regi40 Ria Alegre, Mr. 
0) de maio. 108p.+25p. de anexos.Orientador: Johann Hans Daniel Schorscber. 

R~alDo: 0 presente trabalho e 0 resultado de WD mapeamento geol6gico efelUlldo 011 es.cala 1:100.000, 
em Wta de 220 lon' na regi!o do Rio Alegre, municipio de Porto Esperidilo, sudoeste do Estado de Maw 
Grosso. A*r"CIlde~tudoapresentatresunidades~orfol6gicasassimdistribuidas:aprimeirao! 

formada pela Serra de santa Wrbara onde ocorrem extensa5 "cuestasH e COlas an redor de I ,000 10; na 
segunda s!o cIestacadas as Serras Alinhadas, representando 0 relevo dobrado, com cow de ale gOO m; e a 
terceira, OIlde oame urn relevo anasado (cow de aproximadarnente 350 m) e oorustirui a S"!,,,rficie 
CristalinadoGuapore 

RegionaJmente, ~ ob$ervados trts grandes conjuntos litol6gicos: Complexo Metam6r6co 
do Alto Guapo.xt, Greenstone Belt do Alto Jaun'I e Intrusivas Associadas; e Coberturas de Plataforma. 
LocaImente, os conjunlOS litoestrnt:igr;ificos ~ assim constiruidos: a} Complexo Metarn6rfico do Alto 
Guapore,representad(l,entre outro$. purgnaissestonalitico-trondhjemiticuspcraluminososarqueanos, b) 
Seqil&lci;t Vulcano-Sed.imentardo Rio Alegre e Intrusivas Associadas, subdividida em trts conjUItIOS 
principais: FcrmW;40 Mino..,.o, composta pur rochas vulcinic4$ basicas metamorfi~das IIJ. facies dos 
Xistos Verdes; FormQr;/Jo_SartlQ IJa~f, constituida por {OCMs vulcinicas e piroc:liisticas de composic!o 
inlermediaria a :u:ida (lavas e tufns de compo$i~lo rioliti(o/daciticos); e Fornla~"O Silo Fabi(8to, 
caracteriudaporrochas meta.ssedimentaresclasticas, quimicasemetavulcanociaslicas. 

As rocbas intrusivas constiruem complexus difell'nciadns gtbricos e serpenlinlticos com 
textura$ cumuiAlicas, mewnorfiudas ua tlCles dos xistos verdes. Elas distribuem-se nas ~oo central e 
leste da Mea. fisicameme separadas pe[a Serra SaIto do Aguapei. Ainda na sua po~ oriental, ocom: lIIII 
bat6lito monzogranftico denotninado Grani~sse Santa Helena, proVllvelmeote de idade meso­
Proteroz6ica. 0 metamorfumo regional que afetouessas unidades, passui caracteristicas barrovianas, 
compossivelidadep6s-Aguapei. 

Estudosgeoquimicosforameferuadosemrochas da Seqilencia Vulcano-Sedimentar do Rio 
Alegre e lntrusivas Associadas. As rochas metabi<;ic;u a meta-intermediilrias JlOOSuem caracterlsticas 
subalcalinas, sendo que os tennos efusivO$ representam litotipos de fundo oceanico gemdos em bacia:;; de 
retro-arco As rochas efusivas apresentam a1terar;f>es minern.16gic;tS tfpicas de processos 
aloquimiC05lhidrolmnaisimetassomAticos pre-metam6rficos do tipo epidntixal:lo, espilitiuo;lo e 
subordinadamente carbon~lo e sericitiu.,lo, interpretadas como alte~s de fundo ocelnico. As 
rochas mafico-uitram!ficas intrusivas exibem evolu~oIdiferencia~!o toleiitica. com anomalias de Cobre, 
Zinco, CTOmio e Niquel que indicam sen possivel potencial metalogeno!tico. 

Ab$tnd: 1bis work is the result of gwlogiQI mapping in the 1:100.00 scale, covering an area of220 
lan' in the Rio Alegre ll'gion, Porto Esperidilo District, Mato Grosso State. 

In Ihe area studied, three geomorphic units an: presents and distributed in the following 
manner: !he flrst is represented by Serra de Santa BMbara, where extensive "cuesias H occur, with altitude 
of about 1.000 m; the second is commonalty known as Serras Alinhadas with about gOO m of altitude and 
Ihe!hird one wilh I(lW relief of)SO m and constitutes the Superficie Cristalina do Guapore. 

The region hosts three major lilhostructural units named Alto Guapore Metamorphic 
Complex, Alto Jauni Greenstone Belt and Associaled Intrusions and Platform co~. Locally, these 
units are reprc:sented byassociatioosoflonalitic-trondbjemitic and peraluminous archean gneisscs; 



volcaoo-sedimentary sequences ofarcllean origins, subdivided into three principal $ub-units: MiTKniro 
Formation, with !:>ute volcanic rocks, metamorphosed in the greenschist facies; SaNO I$obel FormQ/ion. 
with intermediate and acid lavas and pyroclaslic rocks; and S40 FabitlltO Formation, cllaracterizl!:d by 
metasedimenwy rocks. chemical metasediments and met.avolcanoelastic rocks 

The in1l1lSive rocksconstitutedi~tiatedgabbroic I<) serpcntinitic <;omplexeswith cumulus 
textures, rnetamoJphosed in the greensdJist facies. Tbeyoocurintheceotrlliandeastemparuof!heaua, 
separated by the Serra SaJtO do Aguapei. S.iU ineastem pIIrt of the area occur a monzogranilic balholilh 
ofregionaJ dimension and middle Proteroroic minimum age, named Santa Helena Granitic-Gnciss. The 
Platformal Covm ~ ~ by the qu.anzitic, pelitic and conglomeralic metasediments of the 
Aguapel Group. The principal regional metamorphism which aft«ted all these units had barrovian 
medium to upper geenschist facies dW1IoCICristics and a post.Aguapel age. 

GeoclIemieaJ studies of the volcano-sedimenwy and inU'USive rocks of the Rio Alegre region 
indicaledsubalkalinecJwacteristicsforthemetabasicandthemetainlCnnediate roclc$,wheretheeffu$ivC5 
reprnent and ocean-floor environment, more probably, of the bacl-are basin type. They exhibit 
mineralop alteration typical of pre-metamorpbic allochemical!bidrotermaVmetas:somaric: process such 
asepidotization,spililizationandsubordinatecarbonatizatiollandsericitization,interpretedasof~an· 

floor origins. Theintn.tsivemaficandultramaficrocb,gabbrosandserpenlinites,witbcwnulU$te~, 

shows tholeiitic: evolution. Copper,:cine, chromium and nickel anomalies in the inlru$ive complexes are 
metallogeneticallysignitieant. 

MATOS, ~l'Iio Luis Fabris de 
o CCIIlato MIre 0 GnJPO Pauo Doi1 e 0 Fo",,,o~lk> PirlJlllb{Jio na bordo lute do Bacia do Parana nc 
Estado Ih S4a POllia. 29 de agosto. I lOp. Orientador: Annando Marcia Coimbra. 

RH tlmo: 0 objetivodc:ste trabalho foi detenninaras re~ de contalO entre 0 Grupo Passa Dois e a 
F~ Piramb6ia no Estado de SIo Paulo. Este conlato foi poT muilO tempO referi60 como urna 
de$c:onfonnidade, caracterizando um grWc biato no registro sedimentar da Bacia do Parana. 0 "regolilO 
f6$SiJ", cOll$idenMio 0 m.art:O priDciplll dcste contato, stria. urn inlCrvalo de breclw na base da Fonn~1o 
Piramb6ia. 

AIrlIWsdoestudodefik:ies£Oireconhecidaaat~deproce$$OsdCJl(lSicionaisregidospor 

~no·regolilof6ssil·,intercaIandoprodutosdadeposio;lodesedimentosflIlosedeexposi~loe 

COIIstiluindo, da base para 0 lopo, uma sucessIo de ficies com passagem trlIIl$icional entre dep6silos de 
JXIl'I'&:scadavez maisalw de pLanlcies de man!. 

Algumas cataClernticascieste intervalo. como a oonst4ncia lito16gicaao longoda faix .. de 
afloramentos, 0 contalO Inmsicional com as \IIIidades do IOPO do Grupo Passa Dois (fo~s 
Corumbatal, Teresina e Rio do Raslo) e 0 posicionamento estratigrtfico caraclerntico penniliram 0 

estabelecimento de nova unidlde litoeslratigrifica denominada Camada Porangaba, subsliruindo a 
den~·regolilof6ssil"epassandoainlegrarolopodoGrupoPassaDois. 

Sabre esta camada ou sobre a F~1o Corumbatal, sempre em oonlalO abruplo, estlo os 
arenilOS da F~ Piramb6ia, <;ORSidmIdos de: origem e61ica, com flcies de duna e interdWl3. 0 
comportamento das palcocorrcntes £oi estudado nesta \IIIidade, propondo-se novos procedimentos para 0 

lrataIlIertlO de didos. ObItve-se urn sentido gera! NW->SE para 05 paleovenlos que atuaranl na 
depos~dabasedaunidade. 

A inexisllncia de IliaIos expressivos, de fei~oes de erosl<I ou de exposio;lo prolongada. foi 
demonstrada pelas re~Oes de <;QIIta[O entre as wUdadH presellles, pela penist61cia <las fei~Oes 

paleogeogriflcas e condi,.oes clinWicas midas e ainda pela gtnese dos dep6sitos, a qual rnoSII'OU a 
oontinuidade da deposi~ em planlcies de man! na Camada P011IIlgaba. 

NaF~TeresirutfOJ1lllaindareoonhecidasevid6lciasde8lividadehidrolennalem 

supc:rlieie, representada po. corpos silicosos do lipo geiserilOS na regilo de Anhembi. 

Abslnct: The aim of the present study W1lS the knowledge of the contact relatiOD$ between !he Passa 
DoisgroupandtbePiramb6iaformalion. TbiscontaalwbeellooD$ideredadisconformity,expressinga 
large hiarus in the sedimentaryreconl of the Parana basin. The "fossil regolith ",the IIULI't of this contaCl, 



is a breccia bed in the Pinunb6ia fonnationbase. 
A facies muiy allowed the recognition of tidal-controlled deposition the "fossil regolith". 

inten.;alaring fine sediment and exposilioo products and constituling, upward, a facies suaession that 
reeon.bthetransilion.alpassageofprogreS5i~!yhigherlocationsoftidalfiats. 

The lithologic constancy in the 0UICr0p strip, the transitional contacl with the top of 
Corumbatai. Teresina and Rio do Rasto formations (Passa Dols group) and the str1ltigraphic position are 
some chanicteriSlic$ that pennined the creation ofa new str1ltigrap/lic unit called POI1IOgiiba bed, in 
substitution 10 "fossil regolith" and consiliered as partS of the top ofPassa Dois group. 

On top of Porangaba bed « CorombataJ formation, always in sharp contact, there are the 
Piramb6ia formation sandstones thM have an aeolian eontro~ composed by dune and interdune facies. 
The behaviour of the paleocurTtnrswas studied in this unit, with proposition of new procedw-es f«the 
data treatment. The resuJtwas a NW->SE general !J"end for the paleowinds respoosible by the deposition 
of this unit. 

The demQllStration of the oon.existence of large hiatus, erosion marks or large time 
expo$itioll$has been achieved througb. the oontact relatioos belY.-een the present unir:s. the contmuily of 
paleogeographic configurUion and the genesis oftberocks,whichprove the continuity of sedimentation 
in tidal flats yet in the Pomngaba bed. 

InTeresina fonnationhydrotbermal activity in surface has been recognized by the presence of 
siliceous bodies resembling geyserits in Anhcmbi region. 

MELHEM. M irioMallSur 
GftJlogia , ",rrografia da3 ,oeMs granito/des do MacifQ AlibDia t adjadrrcias. SP. 
l 17p. Orientador: HOrstpc1CT Herbeno Gustavo JoK Ulbrich. 

Resumo: Aireadeestudopossuicercade IOOkm'elocaliza-seentreosmunicfpiosdeAtibaiaeBom 
Jesus dos PmiI!es no Estado de Sio Paulo. 0 Mllci~ de Atihaia, esrudado em maior detalhe, cobre 6rea 
aproximada. de 65 lanl• Coloca-se em terreno metam6rfico (rochas da f"=ies anfibolilO) com forma de 
cunha, limitado por dUllS grandes zonas de cisalhamento e SIlas manife~oes colaterais (uma i noroeste e 
outra.suldomaci~o). 

Damo do macio;:o sIo desail3$ 3 Ilcies pri.n<::ipais. A primeira, ocupando eerca dt 980/. da 
Uea, e representada porum sienogran.itoporfir6ide r6seo lICinzentadode textura inequigranularmMia­
grosseim e indict: de cor (lC) em lorno de 10. A segunda tides e composta por um moozoiJ1lD.ito cinza de 
granula!;lo fina a m6<iia cuja canwterfstica marcante e a prese~ de nOdulO$ esbmnqu~OiS quartzo­
feldspAricos de ate 2 em de diametro. A terceira fiicies, monzogranito emu claro (gnmula.,lo flllll a 
mtdia), e muito semelhante II anterior mas em lugar dos n6dulos sWSem esporadlCametlte alguns eristais 
defeldspatoalcalioo. 

Awxiados an sienogn.nito portir6ide ocorrem diques sinplutOnicos de granula\:10 fma­
mtdill. bob6c::s granitiCO$, enclava c xm6litos. 

Marginais an maci~, sao obscrvadas virias fddes de granit6ides consideradas prt-Alibaia 
[)entre elas dcstacam-sc ocontncias mape3veis de uma variedade de granito lmInco a duas micas com 
granada como acess6rio principal 

0umI OCOlIineia marginal importante e wn granitoide (monzogranito a granodiorilO) CinzenlO 
porfirltico (Ie em tomo de is); apa=e constituindo eo!p05 de cenlenas de metros apenas na ~o II 
oeste do mac:i~. Ocorretn ainda wn sienogranito einza (lC-10) de granula.,lo flllll-m6<iia localizado a 
leste do mllC~ e urn sieoogranito einza avermelhado porfiritico (lC-IO) loclIHzado II nortt. 

Rocbasgranodioriticas,tonalfticasequartUHiiorlticasapareeemaoestedomacio;:oeocorrem 
geralmentc como corpos aIongados na ~ NNE; possuem uma foJia.,ao pmetnliva bem vislvtl em 
rochas alteradas. 

A existEru:ia de urn pan.lelismo das estruturas tectOnicas regionais com as de fiuxo 
tnagIll!tico, observada no interior do maci~o, altm da pr6pria. geometria IIl0ngada em sentido NNE 
sugemn umadefo~cOQtfnuadesdeaool~dogranito(fascdUcril)ilte I sua cristali~ final 
com f~demilonilos e catllClasitos(fase nlptil). A intcmidade dessadef~ distribui-sede 
formaanastomos.adacriandosubtipostexturais-estruturaisnointeriordomac~o,ondelifoliac!otectOnica 



emaisoumenosmll1Cantc 
Asantlisesqulmicas(i4amostrns)apontamtendtnciasalcali-calcica(diagramadePeacock) 

e metaluminosa (diagrama de Maniar &: Piccoli). No~ diagramas de discr:imina~lo (e.g., RI VC"lOUS R2) as 
amostras aparecem represenW!as WI transi~lo do$ campos tardi-orogtnicos a sin-orogi!nicos. O!; teores 
dcBa,Sr,RbeZr,entreoutros,sIosemelhantes &osob$ervadosemoulrosgranit6idesdocintur!oltu. 

Ahomogeneidadeobservada dostipos encontrndos (principainleme sienogranitoporfir6ide) 
sugere lima fonte tambem homog!nea ou Ulna quase completa homogene~lo do liquido magm:!tico 
antes da cristaliza¢Q. 

No cootclcto regional 0 Maci~ de Atibeia (idade de 573+15 M.a., iil6crona RblSr) re laciona· 
seprovavelmentei$associru;~maisjoveJ\Squeconstituemocintur!o INdegranit6ides tardi· ap6s· 

orogl!nicos, cujas milllifes~(Ies mais =ntes t!m idades pr6ximas a 580 M.a. A r:l2Ao inicial do 
sienogranito porfiroide (0,7132) e relativamente elevada indicando contribui¢es significativas de ireas 
foPles izotopicamentc mais evotuldas. 

Abstraet: The mapped area, covering about 100 \:In1 in the Atibaia and Born Jesus dos PerdOes 
townsl!ip5, e~ern sao Paulo State, shows as its main geologic featun: the Atibaia granitoid massif 
(outcrop area about 6S Io;:ml. It appears as a wedge (general NNE orientation) within amphibolite-facies 
metamorphic rocks,limited by two large shear zones and associated faults, one to the NW,the omertothe 
S. 

Three main facies are described as the massif's cOI\SIituents. The pmdominant onc (about 
98"loofoutcrops)isaninequigranlllarrnedium-coarsegrainedporphyroidsyenogranite,grnyishpinJc:.with 
a colour index (CI) of about 10. The second facies is a fine to medinm-gra.incd grey moru:ogranite 
presenting whitish quartro-teldspathic nodules, up to 2 em in diameter. The third fiteies is very similar to 
theforrner,butdevoidofnodules;~poradical1y,50melargerK-feldspar$.appear. 

The main syenogranite shows synplutonicdykc5 iIIld granitic (pegmaritic:: toaplitic) irrcgular 
smaller bodies, as well as microgranular enclaves and metamorphic xenoliths. 

Several smalleroccwTcm:esofoldc:rpre--Atibaia granites are fowxl within metamorphic 
rocks. Mappable Wlits of a gamet·bearing two-mica whitish granite are observed as well as a greyi~ 
porphyritic monzogranitic to granodioritic rock (CI abour IS); one brger Wlit (several hundred m) of this 
facies OCCIIJS to the W of the Atibaia massif. To the E I grey fine-gnillled syenogrartite (CI ,. 10) is fowul ; 
a porphyritic grey-reddish syenognmite (CT .. 10) OCC\ll"S to the N 

Appearing within ba5emcot rocks to the W of the massif, several penetratively foliated 
granodioritic, tonalitic and quartl;...:iioritic rocks are observed as smaller bodies with a NNE elongation. 

A gcnml parallelism between the regional NNE tectonic strucrures and a sporadicaily found 
magmatic foliation within the At~ia granite, as wdl as the predominant NNE elongation of the massif 
ilSelf. suggest a continnos deformalion pattem controlling the intrusion ofmagmas (ductile phase) as well 
as the final generation ofmylonitcs and catac\.asites(ruptile phase) by deformation of the crystaJlized 
syenogranile. The deformation, cOn<.:errtrated along fine anastomosed bands, is responsible for the 
fonnation of various textnral subtypes (from undcfonnedgrauite to ultramylOIl;tes and even phyllonites) 

1be predominant syenogranite is very homogencous, thus indicating that the SOUTCe region 
Wi\$ a unifonn protolith or, a lternatively, that the magma was thoroughly homogenized before intrusion 

Chemical data ( 14 samples) show an aJkaIi·calcic tendency (Peacock's diagram) and a 
metalwninous character (diagram by Maniar & Piccoli). 10 discriminant diagrams (e.g., Rl versus R2) the 
data plot within thdield of late orogenic granites. Contents of some trace elements (Ba, Sr, Rb, Zr) are 
similar to those cited focomer ltu belt occwrenccs. 

The Atibaia massif (with a Rb-Sr isocllron age of573±14 M.a.) is probably s)1lchrooous wiib 

~::;:~~;~i~~=ef:i ::~tn :!7:1et~~c~:,;S: ~i~~ ~:;;~II~~~~~.~~ 
uncharacteristicallyhlgh(O,7132), pointing to significant contributions from isotopically evolned souree 

OUVEIRA, .Jetenon Botelho de 
Corre~o5es entre foraminiferos c sedimmtos subreeentcs da enseada de Ubatuba, Sf>. 13 de novembro. 



231p. Orientador: Seternbrino Petri. 

Resll.o: Urn e$rudo da distribu~ de fonminiferos beJ1l6nicos realiDdo na. Enseada de Ubaruba., 
UbMubll, SP, pmnitiu, I partir da anili$e de 104 amostras, classificare dcscTever 81 esp6cies e relacioni­
las lOS sedimentos. As assembl~ias de fonminiferos foram o;on"Claciona4as C()m virios parimetros 
abi6ticospreviamcntcobtidos. 

Algumas especies foram fotognlfadas ao microse6pio de vamdW"ll eleotinicl pan! uma 
classifi~ won6rniea mais precisa, e com base na '1uantificao;:lo da$ esp6cies foi posslvel aplicar 
fndicesecoJOgiC:OSC(llll(lri'luezadeespecies,dominaDcia,divenidadeeequitabilidade. 

Entre as es¢cies anaIisadas A",MOIIia beccarii destac<lll-se por abund!ncia nwnmea e 
diferenc~ lIIO!fol6gica.. ref1etiDdo v~detrnlpemuradecO!m\tesm.arinhasda,",a.. 

Os testcmunhos revelaram dif~ entre si, como vui~Oes de litologii c de cnergia n.a 
deposi(;lodopaootesedimenW". 

Abltr"Kt: AclassifiClliOllanddescriptiooof 81 species and its relation to the sediments was providcd 
by the mJdy of the distriblllion ofbentooic foraminifers bases on 104 sample for Ubaruba Bay, Ubatuba. 
Thcusemblyofforaminifenwere related to the various no bio(ic parametcrs previously obtained. 

SomeofthespecleswerepbotograpbedbyelectronK:scanningmj~inorderto 
cstablishlmorepreci$etaxonomicclassification.Basedonthe~es'luantificatiOll,ifwaspossible to 
apply ecological index as riclmess,dominance, diversity arnl equity of species. 

Among the species analysed, AmMonia becctuil should be mentioned for its abundance and 
IIlOfjlhoIO&icaldifferentiation,wbicl!reflectstempcraturevariationsofmaritimecurrentsintbearea.. 

Tbe testimonies revealed differel\CC$ among themselycslS lithology variatio!l$ and in the 
energy spent in the deposition ofthese<limcnwy Laycr. 

PEDROSA, Fibio JoH de Araujo 
SubsldiossedimerJwl6gicoseg«MDOrfol6gicosao:rooeamcnto~bientaldaFoIhaRecife(PE)(SC. 

2S-V-A-1l0. IS de dczembro. nsp. +ISp. ancxos. Oriema.dor. Vicente Jost Flilfaro. 

Reumo: A mea em estudo situa-se na ~ central da CO$tI de PemambllCo, abrangendo gnInde 
parte da Regiao MCU"O]lOlitana do Recife, a qu.aJ t oeupada. poreerea de 40% da popul~ do estado 

A maior parte da iUa. e$li ocupada pelu bacias (2"dicelS do Cilbo e Penwn~Panlba 
(Sub-Bacia Olinda), ambas com SlIa$ bistllrias evolutivas intimamentc aMOCWias ! Reari~o SuI­
Atl.inriQL 

o Lincamento Pernambuco t urna grande e.strutwa de d~ E-w, que limita as duM bacias. 
ABaclaCabo,situadaasuldestelineamenw,aprescntllgrandessemcLbanl;Uliwl6gicaseestruturaiscom 
I Bacia Set"JiPe-AiaJoas, possuindo, ainda., IlD"I& imponantc ooorr!ncia magm6tiea, I F~ lpojuca, 
representada pelO$ vulcanitos e pelo granlto da regiIo do Cabo Santo Agostinho. A Bacia Pernambuco­
PIr1l!"b&, por SUI vez, esti localizada a norte do Lineamento Pernambuco, ~tando urn cariter 
I>omoclinal, que se estende ate 0 Rio GJ"lIIIde do Norte. 

Umaexpre$SiVllsedimen~quatel"lWileobservadanaarea,principalmentenogrande 

anfiteatroondese localizaacidadedoRecife,associadaaimportantcs flutu:a¢es do nivel do mar 
ocorrida.5desde0 Pleistoeeno. 

o Zooeameruo Geoambiental proposto para a Folha Recife, tomou como base as Wlidades 
a;eol6giC(l-geomorfoI6gicas observadas DII Me&, em ~ao de SUIS dinimicas distintas. 

DestafOl"TTl&,foramidentificadasemRecifetrtsireasdecaJ"llCtertsticasdislinw:Areasde 
Desmvolvimento, Conservao;50 e Prescrv~. Esta classifieaovlo t base.ada no con~eito de t apacidade de 
suporte (caT1j'ingcapac:ity),que eolimitedaquantidadedcvidaqucum habitalespecifico ~<;apazdc 
suportar, QU 0 potencial de oeupao;1odc wnambientc. 

OsgnlvesproblemasgeoambientaisexisteDtcsDIIFolhaRecifeslodevidosprinelpaimenteis 
caractcrislicas f1sicas da !\rea, constiruida essencialmentc por uma plMiele WSlelra pn>dominantemente 
arenosa, c~undada ]lOr fomw;&s scdimenwes pn!-qUitemilrias. A expanslo UJbana cksordenada, 
prindpalmente dos ultimos 30 anos, tern agravado substandalmente os problemas existentes, tais como, 



e:;oorregamentos de encostas, subsimncia da planicie onde ~ l<)(:aliza a cidade do Recife, polui~ e 
saliniZlllj'lodcaqQiferos, inundi\fl)es, a1ffilde processoserosivos 

A eros!o marinha constiwi atualmente 0 maior problema geoambiental da Regiao 
Metropolitanado Recife, que apresentadiversaspraias atingidas pelo avan~o do mar, devidoa causas 
natur'llise,principalmente,antr6picas. 

Destaforma,foirealizadoumestudonaPraiadaBoaYiagemvisandoidentificarascausasda 
eroslo,altmdeindicarltPrefcituradaCidadedoR«ifc asobrasmaisadequadasdeproteylo daquele 
trechodo liton.l. Oestudon:vekluquehouve um recuo de aproximadamente 20 mentre 1974 e 1995, 
acelerado iI partir de 1983, devido It intensific~o dis alividades antr6picas na Praia da Boa Yiagem.. 

o perfil praial estudado n!o apresenta os ms ~tores que caracterizam urn perfi1 bern 
de:scnvolvido. ApO$-pnia,juntame:ntecomoestirin<:io, estirebaixada e sobimetlSOprocessoerosivo 
A praia apresenu urn carater intennedi.1rio, levemente rdlexivo, com tend&tcia erosiva 

Atn.v~ dos grupos de penis topograficos realizadO$, observa-se urn. redu~~o significativa 
dos volumes de sedirnentO$, atingindo 578,46 m' no grupo2. 0 transporte longitudinal de sediJnt,mos e 
preferencia1rnente S·N, durante 0 invemo, enquanto nO VCJ!o ocOlTe no sentido N-S. A capacidade de 
transportedesedimentosno$CI\tidoN-5edaordemde 15.000ml/Illl0. 

Paraapro~dolJcchoestudado,forampropostasduasopo;;Oes;resUurac!odapraiacom 
reposiflodean:ia,juntamentecomacons~dequatroquebra-mares. 

Abstract: The area under study is IOQted in the teT1tTal part of the COil.!t of Pemambnco, which includes 
a 1arge part of the Metropolitan Recife Region, where 40% of the state's population lives. 

The IDiIjoc part of the area is in the Cabo and PernambucolPanlha (Olinda Sub-basin) 
cretacwllS basins, both of which have tlM:ir evolulionary history related to the South-Atlantic rea.clivation. 

The Pernambuco Uneament is a wge structure nmning E- W thai separates both basins. The 
Cabo Basin, 011 the southside of the lineament, show$ many lithological and structural similarities with the 
AJagoas-Sergipe Basin, and includes an important magmatic OCcUlTe~, the lpojuca fOrmlltion, 
represented by volcanic rocl.:s,and the granite of the Santo Agostinho Cape region. 

The PemambucolParalba basin, on tIM: other hand, is located north of the Pernambuco 
Lineameul, and exhibits a homocline character, thai extends to the SUle of Rio Grande do None. 

A significant Quaternary sedimentatiGn that occurs in the area, mainly in !he llll"g<' 
amphitheau-cwhereRecife is located, is linked to lmponanl sea level fluctllillioos that happened during 
theP1eilrtOCene 

Thc gcocnviromnental zoning proposed for the Recife Area, was based on geomorphological· 
gwlogical units in the area, because of their distinct dynamic:;. 

Three areas withdislinct characteristics where identified in Recife: areas of development., 
cOO$C1Vationandpreservalion. Thistlassificationisbasedonthecarryingcapacityconc:ept,whichisthe 
IITIIQUIIt oflifc that a specific habiul can suppon or the potenliai occupatiOIl ofaenvironment. 

The very seriOWl gcoenvironmental problems in the Recife iITCa are relaled to il$ ph~ical 
chllnCleristiCS, composed mainly by an essentially sandy coasial plain, surrounded by Pn:--Quatemary 
~dimentaryformations, 

The disorderly urban &ro ... th, mainly of the last 30 years, has worsened the existent problems 
of landslides, landsubsidencc,aquiferpollution,f100d,and erosion. 

Ikach erosion now constitules the major geocnvironmental problem of the MetrOpOlitan 
Recife,wheretheseahasinvaded~veralbeacbesbecauscofnaturalandanthropicinfluences. 

A study of the Boa Viagem belIch was conducled to identify the cau~ of erosiGn and 10 
advi~ Recife city hall of the most appropriate way to protect that part of the coast. This study showed 
that acoasul retrealofapproximalcly 20 metcrs occurred between 1974a.nd 1995,andwasae«lerated 
since 1993, due to an intensification ofhwnan activities on the beach. 

The backsh<lre and the beach have been severely eroded. The bea<:~ presents an imcnnediate 
characler,sligililyreflective with an erosional tendency. 

SeverallOpographic promes showed a significant volume reduction in sediments, reactring to 
57,46 m' in the group 2. During the winlCl", S to N longitudinal drift is favcured, while in the summer is 
from N to S. The transportation capacity in the N 10 S direction is approximately 15,000 m ) year 

for the protection of this studied sector of coast. the followingpro<:edures were proposed' 



artificial nourishment and the construction offour breakwaters 

RONCARATTl, CLEYDE CORREA 
Modelo global do delo biogeoquimico do carbono-<:nxofre. 19 de maio. 56p.+16p. de anexos. 
Orientador.FIl\OCOLevi 

Reljumo; Os dois ciclosmais importantes nIlS ~ de oxi·reduclo, DO ambiente de superficie, sAo 0 
doc.arbonoeodoenxofrequefazempartedewnsistern.amaiorquecompreendcaa1mOsfcra,biosferae 
litOSfen sedimentar. Levando isso em conta, partimos de wn modele de 5imul~ nummca do cicio 
biogeoquimicoglooal,parainvestigaropapeldosistemacarbono-oxigSn.i~ofre. 

A modelagem se baseia em estudos nos quais 0 cicio do carbona e conjugado com 0 cicio do 
enxofre, elaborada a partir dos principais mecanismos de oxi-redu~!o envolvidos nos cides 
biogeoquimicosdasroehassedimenweseooregisn-ois.0t6picodosulfatoecarbonatomarinho,duranteo 
fanerozOico. 

A descrio;1o numtrica que com~ a esttutura do modelo se apresenta sob a forma de urn 
sistema de Equao;l)es Diferenciais Ordinmas, emprcgando uma teenic. de modelagcm em Fortran que 
descreveasinflu~iasmutuascntreosdiversospan!.metrosgeoquimicoscnvolvidos. 

Para 0 intervalodetcmpoconsidcrado,osresultadosseapresentamqualitativamente validos, 
cmbonlcontradit6riosquandose ob~ OS twresdc ()xigtnio atm()sfCric() estimados. 

Hip6teses mais elaboradas associildas a metodologias mais adequadas permitirli() estender 
CS\eestudo,possibilitandoprcvisOcsmaisprecisas e abrangentesqueconcilicmdeformamaissatisfat6ria 
os aspectos ambientais, tanto amvel local como regional e global. 

Amtnet: Carbon and sulfur cycles comprise a pair of cydes of outstanding importance when the redox 
processes of the atmosphere, biosphere and the sedimentary lithosphere are c()nsidered within an 
integrated whole. These considcrations triggered in this work the development of numeric models capable 
ofinvcstigaringtheglobal bi()geochemical within the caroon·oxigen·sulfursystem. 

Modcllingi~basedonstudiesthe cillbon is considered as coupled with thc sulfur cycle, in 
terms of the main n:dox mechanisms involved in the biogwchemical cycle~ of sedimentary rocks and in 
the isotopic record ofnwine sulf3tes and carbonates, during the Phanerozoie. 

The model SlIUCture comprises a nwnerical description presents as a system of Ordinary 
Differential Equations, using a Fortran modelling technique that describes the mutual influences among 
tbe variousgeochem.ical variables involved. 

Along the investigated time interval, results are apparently coherent, alth(lugh somewhat 
contradictory as far as the estimatedoxygcn contents areconccrned. 

More tlaborated hypotheses, associated to more adcquatc nw:thodologits will allow us to 
extend this study in order to suggest predictions !hat will be both more precise and span wider intervals, 
includingenvironmcntal aspects at the local,regionaland global scales. 

SAMESHIMA, Roberto Hisayoshi 
o erro geomo!trico na avaliao;fo de reservas do minerio residual de f()sfalo do Complexo Alealino de 
Anitapol~SC. 28 de Ibri\. IOSp. Orientador: Iorge Kazuo Yamamoto. 

Resumo: Este trabaJho apresenta 0 problema do CIT<) geomttrico, que ocorre na avaliao;1o de reserva. 
de urn corpo mineral. 0 CIT<) geomttrico e dado pela dife~a na reserva entre os limites interpretado e 
vcrdadeiro do corpo de minmo. Como 0 limite verdadeiro 56 sen: conhecido ap6s a lavra total do 
depOsito, 0 eITO geometrico verd.adciro somente seria conhccido no fun da vida util da mina Entretanto, o! 
pos.slvcl utilizar uma reserva padJ1.o. calculada por algum metodo, e utilizi·la como refeffllcia para Ulna 

cstimativadocrrogwmttrico,apartirdadifcrcrn;aderescrvaoOOcrvadacmrelao;foaoutrosmetodos. 
Paraocalculodareserva padnlo, enecessluio defmir ometodo de calculo, que pcrmitao ciUculo do 
volwnc com exatidlo. Assim, os metodos de ciUenlo de reservas: perfis padrao, perfis lineares, volumes a 
partir de modelos digitais de superflcies e blocos de cubagem par mdodos computacionais, fonun 



• utilizadosparaaferir~olumesde fiSUB"ge<lmo!tricas«>nhcddas. Os resultados apontaramometododos 
perm padr10 e 0 mttodo de "'lculo dos volwnes a partir de modelos digitais de superllcies como os mais 
e"atos. Entre os dois mttodos, foi escolhido 0 primeiro, jUSlaJllcnte por pC:mIitir uma interpreta¢o 
geol6gica do ~0I"p0 de mintrio atravn <las ~, bern como por reconstituir a geomctJia do corpo de 
miDtrio. De$$a forma, a m.ervapadrio foi tomadacomo aqueJa determinada pelo metodo dos perfis 
padrIo,easdi~dereservasdosdcmaismttodosforamaaibuldas.oerro~ttrico. A 
metodologia desa"ita foi anpregada na estimativa do erro geomitJico DO ctlculo de restI'Vl\S do minmo 
residual de fosfato do Compluo Alcalino de AnitApolis, SC. Nesse caso, 0 erro geQn1&1co verificado 
para volume a partir de MDS foi maior. seguido do:s blocos de cubagmJ. dos metodo$ computacionais e, 
fmalmemte, pelo metodo dos perm lineares. A gnmde difercD<;:II em rel~ .os mttodos de volumes 
calc:uladosapartirdeMDSfoiclevido"'int~dasse~geoI6gi<:as,queobviamenteniosio 
feito! durante a interpol~ linear dos triAngulos. POI" 01111"0 lado, 0 erro geomtaico em rel~1o aos 
blocos de cubagem do:s mttodos computacionais fai menor, pel. compens~ entre volumes c"duidos e 
inclu!dose,porisso,n1oreconstiruemfielmeoteageomeaiaoocorpodeminmo. 

Abstract: This dWenation presents Ihe problem of Ihe geometric error, which occurs in ore reserve 
estimlltion of an ore body. The geomeaic error is given by the difference betw«n Ihe interpreted and 
actual boundaries oflhe ore body. Aslbeactual boundaJywill be known just when all ore is mined., the 
geometric error could be known III: Ihe end of mining. Ho_vcr, it is possible to use a standard reserve, 
compute<l with any method,and use Ihis as reference value foran estima.tiOD of geometric error. Inorder 
to establish the standard reserves, it is necess.ry to define the method of evaluation, which allows an 
accurate ~olume detennination. This way, the methods of reserve estimation: standard seWon, linear 
section, volwnes computed &om digital surface models, and blocks estimated by computation.al methods, 
were used to calibrate the volumes ofkoown geometric forms. The resuJu pointed out lharthe melhod of 
standard section and Ihe method of volumes from digiud surfaee-s models were most accurate. Between 
them,itwaschosenthefimrnedwd.~U$Cthisoneallo""ageologicalinterprctationoforebodyandit 

reconstitutes the geomeuy of ore body. In this way, the standard reserve was taken as determined by Ihe 
method of staDdard section, and. the re$CJVe:5 differences of other methods were assigned to the geometrie 
error. Thede:s<;:ribedmethodolo~wasappliedtotheCSlimatiooofgeometricerrorofphosphatc 
IVCIII:hered. ore from tIoe Alkaline COIlIple" of Ani.lis, State of Santa Cawina, Brasil. Here, tIoe largest 
geometric error was due to the volumescornputed from digital surface models, followed hy the blocks 
estimated by computational methods. The large differen<:e related to Ihe volumes computed from digital 
surface models, was assigned to the interpretation of geologieal ~ons, which is not considered in the 
lincarinterpolatioointhetriangles. On the otber side,the blocks estimated by cornputatiotJaI mcthods, the 
geornerric error was less, ducto Ihe balance betw«n excluded and included volumes, and consequently 
Ihis mcthoddoes not reconstitute with a.ccun.cy the geomctryofthe ore body. 

SHINZATO, Mirian Chleko 
Estudo experimental de reten~1o de Ions met!licos em venni<:ulita. U de maio. 93p. Orientador: 
Raphael Hyp6lito 

ResUIIIO: A verm.iculita t urn mlneraJ se<.:IIJldArio =ultante da altCl"3~ de micas; gerahnente t 
CDCOlltradanafonnadeplacascentimtoieas(vermiculitamacrosc6pica),ouna~ars:iJadesolo$. 

Nemtrllbalho,avcnuiculitamaerosc6picaprovenienledajazidade Massap6-Paulistana, 
localizada no municipio de Paulistana, sudeste do Estado de Piaui, fai lltilinoda nas fannas natunll c 
piroe:<plndida, com 0 objetivo de cstudar sua propriedade de rettr metais ern rol~. Antlises qulmicas 
eminCl1ll6gieaspermilimndefiniraseguintef6nnulacstruturalparaomincral estudado: 

(Cao.,.. Ko_, .. NIIo . .,..) (M&>. .. Fe" 0.»5 Fel<-0,09"1 T~.OQ Mno.OO5 L~.O(5) 
(Si, .. , Alo..u Fe'· ..... ) 0,.). (OH),. 4.16 H,O 

AvenniculitadeM~Paulirnmaaprcsentasllpe:rllcieespecifica(SE)ccapac:idadede 

troca caliOnita (CTC) elevadas, quando micronizadas (<200 mesh). A SlIa forma piroexpandida 



apresenta, 110 entllIllo, uma Sf maior que a amostra natun.l, portm a sua CTC t rnais bailla A pequena 
CTC apresmtada pcla amusU'l expandida decorre da perda de Agua interfoliar dunmtc 0 proc::esso de 
pir0expans50,ditkultando.destafonna,a mobilidadedoscttionsnaposi~interfoli.ar. 

Experiencias realizadas com a amostra natural microoizada utilizando solu~oes salinas de 
naturcza divasas (Na·, K·, Ba1-, MT, H,Ojpem1itiram verificarquc a facilidadcde trOCacaliOnica e$d. 

diretamcnterelacionadacomascaracteristicasdosfan$;qlWltomaiorograudehi~lodocition 

lntcrfoliar do mineral, em rel~1o ao do citian da sol~, maior t sua facilidadc de troca. Por este 
motivo, procurou-se utilizar, para US ensaios de troca i&lica com metais pesados (Pb2+, CU1-, Ni~ 
3llIO$O"tidevennicu1itanatun.leaq\ICtassaturndas~viamenteeomciti01Ualtamentebidratl.veis(H,O·, 
Mg'). 

Obte~ para a vermiculita com H,O· resultados satisfat6rios em ensaios de troca rom os 
Ions robre, cbwnbo e niquet. A amostra natural e aquela saturad.a com magntsio mostraram-se cficienlcs 
na troca com cbumbQ, entretanlO, exibiram efici&Jcias razoa~is na troca com nlquel e cobre. A 
recu~destesmctaispcsadosrctidosnaestnl1Ullldasvenni<.:uliwfoiefetuadautiliundo-sesolu<;6es 
de EDTA para acclenr 0 proces.sodetroca.. 

Abstnd: Vermiculite is a secondary mineral derived from mica weathering and is fOWld generally as 
centimctric flakes (macroscopi<: vennieulite) or as a clay mineral in soil. 

IntbisworkmacroscopicvmniculilefromtheMassapt.Paulistanadeposit,nearPaulistana, 
southeast Piau!, was employed in its natural and expanded forms to smdy its property in exchanging 
metals in solution. Chemical and mineralogical analyses of natuml vermiculite defLned its strucrural 
formuJaas: 

(~14.I"Nao.on)(Mg, ... Fc"=!Fe1-o.WlTio,0<2MnooosLio_oos) 
(Si ... ", AI., ..... FeJ.<.o.,,,,) 0'0)' (Om.. 4.16 H,O 

Wben in fine grains«200mesb),thc MMSapt-PaulistMamaeroscopicvcnniculite has both 
high surface area (SA) and cation exchange capacity (CEC). The expanded form has a higher SA than the 
natura.lsamples, which, in rum, IIsohavebigherCEC. Ho-"er, bccausethe expanded form bas lost 
some interJayer water during exJlllllSiOll by beating, cation movemem in Ihe interlayer space becomes more 
difficult. 

Expcrimc:nts perfrumed with 2OQ..mesb fractions of natural sample using different cations in 
solution (Na', K+, Ba'., Mg'., Hpj showed that the CEC of each ion is directly related to ionic 
characteristics: tbehigllertbe hydrationoftbeinterlayerwion.thchigheritsCEC. Forthisl"ClSOfl, 
samples of natural vmniculite and others saturated with H)O· and with Mi"' were employed. to exchange 
some heavy metals (Pb'" CU'., Ni~ in solution. 

Vermiculite with liJO· yielded the most satisfactoJy results, allowing lead, nickel and copper 
exchange. Bothnarural venniculite and Ihose sarurated with Mg'· wcre very effkieot in exchanging lead 
butnolmuchnic\telandcoppcr. The recovery of these heavy metals from the venniculite structure WIS 

also studied; in this case EDTA solulion was employed 10 accelerate the exchange proc::css. 

SILVA, Casslo Roberto cia 
Geologia do depOsito de Zn, Pb, Ai e Cd Jolo Ntri+Municipio de Guarapiara·SP. 

de>:ernbro.9Sp.+5p.anexO$.lvoI.Qrientador.Jo.xeSilvaBettenrowt. 

Rcsumo: 0 dcp65ito Jolo Nm., locaIiza-se no sui do Estado de Silo PlWlo. no Municipio de Guapiara 
Encontra-sc numa sequencia de rocbas metavu1cano-sedimenwes de d~ nordeste denominada de 
F~1o Agua Clara do Grupo Setuva, a qual est! inserida no domlnio geolectooico da Faixa de 
Dobmment05 Apia!. A deposi~ dos sedimentos e 0 epis6d.io vulcAnico U$()(:iado ocorrenun, 
provavelmcnle. entre, 1,8 e 1,5 Sa. As rochas fonun afctadas pOI' metamorfismo entre I,) a 1,0 Sa, com 
supcrimposi~deumeventometam6.rficoproximoa100m.a.,noProteroz6icoSuperior. 

As rochas da Fo~AguaClarawfm"am tr&processos defonnacionais, reveladospelas 
superficies 5" de direylo NE, paralela ao acamamento Sa; 5, de ~ NE, ~m com mcrgulho mais 



acentuado e s" de d~ NW, que impas ondul;w;oo nos nunos de mergulhos dos eix05 de dobras NE, 
dmdo ~ regi40 urn padrto eSlrutunll do tipo "domos e bacias". A assembMia mineral eonstitulda, 
predominmltemente,pormarganta,f1ogopita,gran.ada,diopsidio,tremolitaeplagiodilsioe indicativa de 
metamotflSlllO da fides xisIo verde superior possivelmeme alingindo a fides a anfibolito inferior 
(Yardley,1989). . 

A Form~ Agua Clara ooorre de forma alongada na d~ NE, provavdmcnte 
ooodidonada par gnmdes liDeamentos. t constituida, predominantemente, por metacaldrios impW"Os eom 
estratific~cruzada. Essascaracteristicasexpressam.queoambientedeposicionalfoideplamfOl"Tnll, 
posterionnemeafetadoporumreg:imetectOnicodiSiensivo 

As ~ de Zn., Pb, Ai e Cd dodep6sito Jolo Neri estlo a550Ciadas a metachcrt 
carbon!tico que, pot sua vez, esUi encaixado, coooordantemente, com metac:aldrios silicosos. Os 
principals controles idmtificados sin de natureza.: estratigrtfica (Fonnayio Agua Clara); lilologica 
(metachcrt) e minenlOgica (barita). A usembleia mineral tipica do depOsito ~ constirulda par: pi.rTotita, 
pirilal> blenda), plena, calcopirita, arsenopirita, piriu. e blenda1. A pnp e representada. principaJmente 
porquarlZO,calcitaedolomita,esubordinadameotemarpritaeplagiocltiin. 

Os estudos i50t6picos de Pb do depOsilo Jolo Nert apontanm idade de f~1o da$ 
mineraliza¢es an redorde 1600 DLa., a qual deve tambem expressar a idade de deposi~ dos 
mewnorfitO$daFo~AguaCIara. 

Dencre os tipos conhecidos na lilentun 0 depOsito Solo Nm aproxirna-se rnais das jwdas 
eslnltiforme:s de ongem vi.nc~ . processos vulcano<xalativo sin-sedimentares. 0 ambiente tectono­
eslJatigrifioo, a forma de ocontncia, a associ~ litolOgica, a panlgtnese mineral da mineral~lo, 
assim como 05 dildos isot6picos de Pb, levam-D<15 a wrreJac:ionar cne depOsito com aqlle1es do "tipo 
Perau",j6quaiificadoscomosendo francamente do tipo exalativo-sedimenw. 

Abstract: The Jolo Nm deposit is located in the SOIIlhem part of SAo Paulo swt!!CaT Guapiar. town. 
The ore body lies 00 a segment ofa NE t=Iding metavokaaic rock seqllCnce which is part of the Agua 
Clan Fonnation-$etuva Group, all included in the geotectonic domain of the Apia! Fold Belt, considered 
as of lower Proterozoic age. The rocks of the Agua Clan Formation exhibit typical features nfa 
plalfonnaldepo$itiotWmvironment which has been affected by extensional defonnation. Laterthey 
undetweotthreedefonnationa.levenlS,asrepreseotedbypeoetrativestructureswhicb~thefollowing; 

S, · So;compositionalbandin&foliation; 
So.: NEtrendingandnbliquetoS,·So; 
s,: NWlfCrldingand. imposingundubtion on the NE fokl axis. 
Altogether these str\ICtures give a dome and basin structural inlerfeu:noe pattem to this 

u:gioo, at a regionalaud local scale. Theu: is convin~ing mineral paragenetic evidence of a medium grade 
metamorphism which affected the AgILI Clant Formation. 

The Zn, Pb, Ag and Cd miJleralization observed in the Jolo Nm deposit is directly linked 10 a 
carbonatic metachen bed which, in tum, is bounded by a ccmcordant siliceOl.l5 metalimestone. The most 
eom.monconlrOlsoftheminera.l.izatinn~:$II"I.tigtaphic(AguaClaraFormation),litbological(metacltert) 
andmineralogica.l(barite). 

The Pb isotopic analyses on plenas of the 1010 Nm deposit yielded au age nf 1600 m.1. 
which was interpreted. as the age of the Zn., Pb, Ag, Cd mineraliLUiOll. This age might express, as well, 
the sedimentation of the A&U.I Clara Fonnation. 

All tbegeologicallllldgeochem.ical evidenoes lead 10 the conclusion tbat wt: are dealing with 
a deposit of strati forme natuJ"e. TheZn., Pb, Ag, Cd mineralization mlghlbe linked to a hydrothennal 
volcano-exbalative synsedimenwy activity, which is promptlYSlipported bythc morphology, rock and 
mineral assemblages as well as byPband Sr isotope data. 

TANNO,LIlIzCarlos 
GeologiaecaracteriSl:icaslCcnologicasdasargilasesmcctlticasdau:gilode Franca-SP. 28 de setembro. 
OrienJador: Adilsoo Carvalhn. 

A u:giJo dc FrancaesUiI(KIlizadanabordanordcsleda Bacia do ParanA no Estadode SIo 



PIWO. As 51W Wlidade3: geol6gicu. representadas por rochas vulc!nicas e !oedimentares, comprutam 
diver.;asOCOlTbK:iasdeargil.asesmcctiticas,eoncentradasprincipahnentelWl~asdeReSlinga, 

PedugulboeSerradahquinha. 
Os trabaLhos realizados tiveram por finalidade a caracteriza~1!o dessas argiias, quanta lOS 

aspeclosrelacionadoscomageologia,geomorfologia,tiposdcdep6sitos e caracteristicas tccnol6gicas, 
bern como a aval~ de $IW reservas. Para taIlto, foram efetuadas virias atividades tecnicas em campo 
e em laborat6ri(lS do IPT, tais como levantamento geoI6&ico, sondagem e aJnostragem, aruIlises e ensaio$ 
tccnol6gicospreliminares. 

Os escudos perm.itiram identificar dois tipos distinlO1 de dep6sitos de argilas: residual e 
sedimentar.Ojazimentore-sidualest>l.associadoAalteraylodederramesdebasaltosdaF~Sem. 

Geral, localizados na Serra cia Faquinha (NE de Franca). 0 jazimemo sedimelltar estt reLacionado oorn a 
seq1lo!lncia supnbas!ltica (Unidade Franca) oorrespondcndo llOSdql6sitosde lamitose lamilOSarenosos 
queocoITmlcrnRestinga(SWde FrancajePedl"egulho(Nde Francaj,respecrivamente. 

Os ensaios de canocteri~ tccnol6gica revclaram que as argilas podertIo ter divenas 
aplica¢es industriai$, preferencialmcnte wmo argiJa ativada plm cIescoramento de 6leos ve~s. 

Quanto is rescTVllS, os dep6sitos l!\IIis irnportantes foram avaliados em tomo de 440.000 t de 
materialargilosooompostoes.sencialmenteporargilasdogrupodasesmcctiw. 

Abstn.ct: TheregionofFrancaislocatedontbenortheastemborderofPacantbasinintheStaleofSlo 
Paulo.TbcgeologicalWIitsofP~basinarefonncdbyvolcanicandsedimentaryrocl:$wbcreseven.l 

smcctitcclayoccWTCIlCes,mainlyinRestingaareplaced,PcdregulboandSerradaFaquinha. 
The subjects of this work were the characterisation of the clay occurrences, and their 

relationship ,.,itll geological and geomorphological evolution, deposit types, and technological 
charactcristic.as wcllas tberescrvcsevaluatiOll. A grcatdeal oftechoical activities weredone,sucb as 
geologic.ol mapping, shallow wells and sampling. and b\boralori.al analysis and experiments. 

ThroughgeologicalstudieslWOdiffe~typeSofclaydeposits:residualandsedimentaJy 

eould be: identified. The residual ore deposit is rewed to weatltered basaltic rocks of Serra Geral 
fonnation.situaledalSerradaFaquinha(NEofFranca). The sedirnentalyore deposits are relalro to post­
basaltic sedirnentary sequence (Unidadc FnuJca) and OCC\I1asmudslOilesandsandymudstooes in Restinga 
(SWofFT1VICI)andPedregulho(NormofFr.mca),respecrively. 

The techoolQgical charncteri~tion has shown thai tile clays can be used in several fields, 
mainly as activated clay fordel:oloring vegetable oils. 

As t'ar as tile reserves are concemed tbe best quality deposit was evaluated around 440,000 
tons of clayey material compounci essenlially by smectites. 

TEIXEIRA, Antonio Luu: 
Ambientes geradoresdos sedimentos da Bacia Eleuterio. 23 dejunho. 122p. Orientador: Setembrino 
Pm 

Resum(l: A Bacia Eleuterio estende-sc desdc noroeste cia cidadc de itapira (SP) att Jacutinga (MG) 10 
longo d.a poryIo suI d.a Zona de Cisalhamento de lacutinga (orientada segundo N60-70"E). que 
condicionou sua ~ese e evol~. Caracu:rtza-se como wna bacia do tipo pull-apan, que se nucleoo 
quandoclamovimen~transcormItesinistralaolongodcssazonadecisalbamenlO,noEopaIeoz6ioo. 

o seu preenchimenlO ocorreu, num primeiro momento, oorn a cOlltribu~ de deaitos 
oriwlllosdabordallOJ<)CStee,po5tcriormenle,daborda5udeste.Asedimen~proce5S0u·sesobdima 

6.ridoascmi-tltidoesobfoneoontroletect&lico,adquirindoca!iterepisOdico. Oesenvolveram-se,a 
partirdasregioes de borda dabacia, sistemas de leques aluviais cOlllcscentes e trnIlSicionais para a 
phmldc aluvial que, pol" sua vez. limit8va-se distalmente com corpo d·dgua lacustre OIJ marinho(?). 
CoadjuvOlJ COm 05 processos de scdimenta~o fluvial, principalmente dumnte os periodos cntre chwas 
tormJciais,adefl~oe6lica. 

A inven!o c encurtamcnto da bacia ocorrcu gra<;as ~ modjftca~ no semido do movimento 
aolongodazonatranscorrente,desinistralparadextral,irnplicandoemdefo~aoessencialmenlenlptil, 
responsivel po!" metamorfismo de grail muito baixo com geno;Ao da foli~ S" adcmamenlO das 



camadas(s.,)parn.NWeretalhamenlOdabaciaaolongodazonadecisalhamento. 
Apoiando-se em correlayOes realizadas com as outras ba.cias similares, condicionadas pela 

hixaR.ibein,enascon-e~spaleocliln!ticasepaleogeogrificasdisponlveisparaoGondwana 

Ocidenlal durante 0 EopaleozOico, sugere-se que es.sas bacias liveram evolu~1o sedimentar acompanhada 
da ingresslo do oceano Proto-Paclficopelo interiorda Faixa, na fonnade golfo, ao longodoqual se 
coalesciam. 

Ailttract: The Eleuttrio Basin stretches from northwest of hapira city, sao Paulo State, to Jacutingll. 
Minas Genis SWc, adj!ll;enllO the somhem side of the N60-7o"E Jacutinga 5he;u- Zooe. This pull-apart 
basin resulted from left-lateral strike-slip movements along thai: shC<II" tone during Early Paleozoic time. 

The source of sediments, dwing the tim stages of evolution, was located close to its 
northwestern border and lateTon, ~ source shifted to its southeastern border. 

An arid or semi-arid climate must have prevailed during the suongly tecton;c-controlled 
sedimentatloo. 

Alluvial fans formed from the borders toward the basin center passing to alluvial plain 
deposits, limited bydistallacUSl:liDeormariDe (?) bodies. Eolic deflationaeted on the fluvial sediments 
dwingdryseasons. 

The direction ofmovemem along shear zone changod form left to right-lateml, CIIUSingon 
inversion in deposition and shortening of the basin, dominated by an nsentially brittle deformatloo, 
rHpo!I5ible for the very low gnode metamorphism, which genentted a 5, foliation, a nortbWCSltilting of 
the S. bedding planes and tbe diuecrion of the basin alonsthe shear:wne 

Based on correlation with otber basins conditioned by lhe Ribeira Bell and on paleoelimatic 
andpa~icreconmuctionsoftbeWestemGondWlVl4duringtbeEarlyPa1eowic, itis suggested 
that these basins had sinrilu sedimentary evolutioll$ which were the result of tile encroachment made by 
tbeProto-PacificseauponthispartoftheBrasiliancraton. 




