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ALEXANDRE, Gisela AD,~liDa Levatti 
Conlrifmififo ao utlJdo do COItfportom~"to g~oquimico do A!, CII, Pb f Zn, orlgintvirm de paricidas 
agrfcofcu, II4f WII4f"lIo SOllUtldtl e StllUrtJdtl em Gretl urbana e <>gricoltl do mllflicipio de Lmlveira (SP) 
18dt:setembro.Oricntador.t:MmaSzilcuay 

Resumo: Este estudo foi desenvolvido em area Iocalizada em terrenos constituidos par xistos muito 
ficos em quartzo, ond~ $!(I cultivadas fruw de mesa com emprego de fimgicidas ~ herbicidas. 

Com 0 objetivo de estudar 0 comportame!lto do arsenio, tobre, chwnbo e zinco, provenientes 
d= prOduI:os, nas zonas nIo saturada e ~turadaem dimatropical, foram anaJisadas as~ 
desl;e$metai$naschuvas,peslicidascfcrtilizantesaplicados,namatCriavcgetairnortadisposta.:rn.rc0 
solo,napanesOJidadoperfilenasllguas 

Emdoispontosdistintos. wndosquaiscntrc ascultunu, foram instaladas c!psulasporosas 
com difere:ntes profundidades e ~. Nwn <los pontOS, foi instaiada wna strit: de tensiornetros c urn 
coletOTdei!.guasdechuva. 

Paraaan1lisedecaracteristicasfisicas,qufmicaseminernJ6gicasdospertisondeseprocessa 
aintro<hI<;oodcssesprodlllOSeidentifJc~dosmecanismosdereten<;oodessesmetais,foramcoletadas 
amoSIl'1l5 de horizootes com dif~ texturais e estruturais, com as quais fo~ rcaliuda.s an.ili.ses de 
teores de argila, qufmicas c mineraJ6gicas. Ounntte ° periodo de urn an<) foram reaJiladas caletaS e 
an.ilisesdasaguas<iechuva,dawlIIlniosaturadacdoIqUifero. 

Os rcsulllldos indicam que as principais fontes <los metais estudados sJo: amnio e zinco • 
rocha original, cOOre • pesticidas, c chumbo • aunosfera. com os solos poluidos par cobre e chumbo. Os 
principaisresponsaveispeIDr~iodocobre,chumboezinco,nazonanlosaturada.,$!(Iosminerais 
fClT\lginosos. 

Os argilominerais rmm 0 an!nio e a materia orgAnica, em concentt'B¢es reduzidas nos dob 
perfis, smdo rcsponsi\~i$ peJa relcn~ do eobre na parte sOlida dos horizontes Sl,Iperficiais, omlo 0C<lI'T" 

emmaiorquantidade. 
As~dessesmdaisnas6guasdazonasaturu!as!omuitobaixas,enospesticidas 

someme ° cobre se apresenta em ql,llllltidades signlficativas. A litera con~ elevados teores de cobre, 
liberando<:hu'1lnreoperiododeestudopoucapareeladometalnelaacwnuJado.Oarsenioezincodas 
jguas <Ic:sR zona se origirwn do material sOlido. 0 cobre e chwnbo, res)lCCtivamente, dos pesticidas ~ 
materialintroduzidopelaatmosfera,mobilizadospelasigua<ldecbuvaecircul~dasaiJ.WnaZOTlanio 

~"""". 
As iguas do aqUIfero, cloretadas magnesianas, indicant fone infl\l&lcia da introdlll'io de 

compostos fertilizantes. Nesw aguas os teores de ehumbo atingem valores maiores que 0,05 mgfI, e os 
o\ltrl)$ metais se apresentam, em geral, muito baixos, evidenciando a retenyao que ocorre no material 
wlidodazonanlo.satwada. 

Abstfllet: The~!lIsClldJihasbeenearriedoutonareasituatedonterraimeomposedofschisl$richin 

quartz, whcre fruits ve cultivated with the intense useofpcsticides. 
The aims of this study wa-e to observe the bchaviour of arsenic, copper, lead and zinc in the 

WlSI.turatedandsaturaledwneundcrlrOpiealelimate. 'Theprcsencc of these metaJs was analyzed on thc: 
rainwater, pesticides, Jitter, weatberedprofile and waters of the unsaturated zones. 

AI two different sites wells were drilled and porous cups were installed at various depths. AI 
one site tensiometers were also installed and a rainwater collector was placed. 

To recO&n1ze the retention mechanism of these metals, the profiles were analyzed for 
mineralogical, chemical and physical cllanctcristics. At depths of different ICXllIreS and struC'tUteS, soil 
sampJe werecollectedforanalysisofcontentsofarse:nie,lead, copper, zinc, elay, organic maner and the 
mineraJ.ogical eomposition was also detcmtined. 

Duringtheperlodofoncycar, rainwater and waters ftomthe unsaturated and saruratedzones 
of thc sites, werc monthly analyzed.. 

The remits showed that the origin of the studied metals are: arsenic and unc from the 
weathered rocl.:s;oopper frOOl the applied pesticides and lead from theatmosp!x:re. 

The iron contents of the soil areresponsiblc for the relention of copper, lead and zinc. The 
clay mioeraJsrctain arsenie and the organic matter, boweverwith low values at both sites, retains the 



copperonthesuperficiallayen. 
The concentration of theses metals in water.; of UIl$abml.u,d and saturated WIles is very low 

andinthepesticidesonlycopperispresentwithhighC<lDeenlrllliOll$.Littcrhaslargecon~\l1!.tionof 

accumulated copper. releasing il dwing the year, in small amOlDlIS. 
A...,nic and zinc in the warers of the unsaturated and samraled zones are furnished by tbe soil, 

copper the pcsticidc$ and lead from the: mnosphere, mobilized by the infiltrating rainwater aDd by the 
water circulating in the UJI$.1.llr.lIed and satumted :zones. In these waters lead showro high concentntions 
and the other metals, generally, had quite lowvalucs, suggcsting occurrence ofrctelltion on the soi I of the 
un.satuJ3ted.:rone. 

ALMEIDA, AfollSO Rodrigues de 
PetroJogia e asp«tOJl lecl6niCOJ; do Complao Granitico QuwlIiIi .. QuixoamQbim. CEo 01 de dezembro 
279)l.1 voLOrienrador: HorstpeterHerbert Gustavo Jose Ulbrich. 

Res ... O: 0 Complexo Granitico Quixada. - Quixernmobim, situad.o na po~o central do Estado do 
Ceari, di$tante cerea de 160 km a sudQe$!e de Fortaleza, estt constitufdo per dois bat6litos: 0 QuiudA e 0 
Quixenunobim. ° primeiro, situado na po!yIo setentrional do Complexo, exibe IIl!l3 !\rea aflorante com 
fol1lLl de plra de = de 260 kInl, estt CODStimldo por uma suile cllcio-alcalina de alto potissio, 
composta per dioritos, mo!l7.Qllito:s (dominantes) e sienilO:S, todO$ porfiriliCO$, com megacristais de 
plagiocl:isio e feldspatos potlssicos imersos em o.nna matriz de ear preta esverdeada, granu~o media II. 
grOS5a,compostaesse:neialme:nleporanfib6liosebiotita. 

Osdioritosocorremprincipahnemenafonnade encra\'eselipsoidaisediquessinplut6nicos 
SuafomJadiaplricll.eress.aJlII.dapelasfol~Oe$internasparalelas8.O$cOIltatO$elsfolia,..:lese:demas, 
formaodo na sua]lO~ none, urn "trend" circular, indicand.o urn baloneamento "in situ". Seus lilotipos 
s!o essencialrnente intermediariO$ e metahnninosos, riCO! em ;ilcalis, MgO (K,OlMgO ;; I), Cao Sf, Ba, e 
ETRL, ~o-oscomo wnasuile shosbonilicapOs-colisional. 

o bakllito Quixeramobim com cerca de 1600 lanl de moa estt oonstitufdo par seis gra.ndes 
subdivis6es litol6gicas ou facies; 0 Muxure Novo, 0 Mw.:urt Vt100, 0 Agua Doce, 0 Seml Bnmca. ° 
Urugue, 0 Mobilizados TardiO$ e 0$ Sub-Ficics B~ Ft e Urugue Transicional MIIXUI"C Novo. Os Bcies 
Muxurt Novo, seua Branca C 0 Sub-Facies Boa F~ constimem urna suile ciilcio-a1calinll. de m6dio 
polI\ssio, rompoiila]lOT quartro-diorilos, lonalitos, granodiorilos (dominanles) e monzogranilos a biOlita e 
iII1fib6lio. Eles sao diferenciado! par SC\l ~ textural porfirilico, com ° Serra Branca apresemado 
fenocristais de feldspatos variandode 20 a 6 em, 0 Mw.:un! Novo com fenocristais variando de 5 a 1,5 em 
eo Boa F~ exLbindo fenocrista.is aproximadameDte equidimensiona.is em tomo de 2,5 cm. Os litolipo:s do 
Agoa Doce conslituem uma suite ealcio-alcalina de baixo potassic, composta essenciaimente por quartzo.. 
diorilDs e tonalitos de cor cinu azulado, gran~ media, aflricos, com biolila e anfib6lios como 
minerais mafiCO$ essenciais. 0 fides Uruqu~ esU. composlO esseocialmente par granodiorilO'l e 
IIlOn>:OgrartilOS II. biOlita. Slo rochas leucocrtticas, de cor cinu claro a cinza II!lW"elado, granula¢o mtdia 
a !ina e affricas. JlIIItaIIlente com os encraves microgranulares comp(Jem wna suile cllcio-alcalina de 
m6dio patassio. ° facies Muxun! Veiho, wna suite lonalltica de variavel polllssio. estt preseDle na forma 
de encravese diques sinplut6nicos., inclusos no seio dos IitotiJlO$ do! demais facies. sao rochas de cor 
escura e de gnmul~ media a fina. geraimenle contende xenocristais de feldspatos potAssicos. Sells 
litolipos sIo essencialmenle metaiwninosO$, ricos em ii1caiis, Sr, 8a e ETIU., e pobres em Cao e MgO 
caracteri7.ando-os como uma sulle ciilcio-a.lcaiina Wdi.-colisionaL 

A geometria dos bat6litos Quixeramobim junte com a que mama 0 vizinho Senador Pompeu, 
bern como 0 grande nWnCfO de 14minas de rochas encaixanICS adentrando ao bat6lilo Quixcramebim, 
sugerem que <:SICS bal61i1OS ascenderam atrav~s de fraturas extensionais geradas duranle 0 movimenlD 
sinistral cia zona de cisalhamento Scnador Pompeu. Uma ~ no campo de esf~os .nais 
ocasionou a invers!o dos movimentos da ZOna de cisalhamento Senador Pompcu, imprimindo nos 
lilOtipos do bakllito Quixcramobim wna deformao;!o no (stado sOlido, caracterinlda pcb pre.K~ de 
pianos S.c, sombras de recristalizal;!o assimMrica. etc., cujos indicadores cinem!ticos indicam que 0 
ultimo movimenlO dlictil, foi de natureza destral, tamb6n responsive! pcla abertura de fraturas 
extensionais, por onde ascenderam os magmas Quixada e pelo desenvolvimento da ZOM de cisaillan:!enlo 



Qui:w;enunobim, auav~ do arnsto das rocbas encaixantes contra 0 bat6lito Quixeramobim. 
Os lilCKipos Qui:w;eramobim e:w;ibem teores de SiC, que variam de 51 a 73%, sJo 

essenc:i.abnente meta.luminows, rieos em :!.lca1i$, Sr, Ba c ETRL c pobres em ETRP, MgO e CaO. Scus 
teores em ETRL sao de 2 a 3 vezes mais altos ql.le os e>:ibidos por suites c!kio-alcalinas nonnais 

A ocorr&lcia univenal de encr.vcs microgranularese diques sioplut&licosdescontiouos em 
ambos os bat6l.itos, sugere que 0 m«anismo de rnisrun. de magmas foi de primordial importincia na 
gerao;:l0 destes bat6litos. Ern Qui:w;enmobim, as in<:!irIaof6es d.as curvas de misNra indicam wna 
partiei~ de magmas crustais em tomo de 65%, e os nwnelicos participando com 35%. Em Quixad! 
parece nIo haver apartic~ de magmas cl"\I$Iais. Os altos !COreS de Sr, Sa e ETRL, com anomalias de 
Eu auseotes e baD::os tcores de ETRP, sugerem que os magmas manlilicos sIo 0 resullado da fuslo de um 
manto litosfbico mewsomatisado enriquecido em ETRL, controlada principalmente por homblenda e 
fiogopita. Em Quiud!, magmas pothsicos leves, cujas fus6es foram controt.das por f1ogopitas, parecern 
ter sido os prirneiros a invadirem a crosta, seguidos e inundados imcdiatammte pol" magmas rnlis 
magnesianos, wjas fusOes foram. controladas principalmcnte por oornbJenda. 

A misror. dos mag:ttta5, em ambo$ os casos, OCOrmJ quando os magmas estavam 
esseneialmente ilquidos, com baixos pen::entuais de cristais. Os ilquidos re$uilzttes da misNra evoJulram 
pol" erisW~ tncionada, com um meanismo de aistali~ "side wallft se ~ perfeitamente 
all bat6lito QuixCl1llllObim. Modelamento maIe!Diti«l utilizmdo ETR c K, Rb, Sa c Sr suga"e que 4S'Y. de 
fracionamenlO de Ulna 1S5OC~ mincnlOgica simill!" ao ficies Muxwt Novo, a partir de wna funte 
similar ao Agua Doce, gera Ilquidos ricos em 'lcalis, mcn05 densos, que CTistaliz.am para fOrmal" uma 
~ SerraBranca..lnje~Oes intemUtenlCS de IDIgIIIaSmaficos Muxurt Velho, sao os responsh'eis por 
manter a cAmara magmilica suficientemente aquecida para a f~ dos mepcristais. Magmas 
residuaUCOITe$pOOdemaoBciesUruqut. 

o batOlito QuixadJ. nIo exibe z.oneamcnlO coosplcuo, com os seus litotipos distribufdos 
oonformclTlCl.:aJlim>O! dediferencialrlo local Model.smenlolMlelJlitico em K, Rb, Bae Sr, sugerequc os 
gnIIlitosfinosfilonilf>oscotre$pODdemallquidosend6genosiruenticiais,resultantesdolTaciouamerrtoda 
gI1IIlitoqucqor.l.COIl$Iituiasuaroch.aencaixameadjace:ncelfraturanaquale~sIoetlContrados. 

Abstract: The granitoid QuixadJ.-Qujxeramobim Complex, centrally located in the State of Ceart, 
northeastern Bl1IZil, some 160 kin to !be SW of Forutlcza, is made up by !be northern Quixadi and the 
southern Quixmunobim batholiths. The rim, with I:a. 260 klnl of outcrops, is pc:aI"-shaped and constituted 
by a higb-K calc-alkaline series showing mainly diorites, syenites WId predominate monzonites., all 
strongly porphyritic, with K-feldspar and plagioclase set up in I biD-greenish, medillllHXW"SC grained 
matrix with biotite and amphiboles. Diorites occur mainly as a ellipsoidal enclaves and synpiutonic dikes. 
The diapiric outlines of the whole batholith is enhanced by intemal foliariom set parallel to the contacts, 
forming at its nortbem part a circuiat suggestive of "in situft baUooninB:. The rocks an: essentially 
intermediate and meQ4/uminous types, mrichcd in alblis, MgO (KPlMgOal), Cae, Sr, Sa and LREE, 
enemicallyaltinto I sbosbooiticposl-collisional suite. 

The Quixeramobim bItbolith, coveriuj; about 1600 lanl, shows six main petrographics 
divisiOllll or facies. infonnally called Mux~ Velho, MuxUlt Novo, Agua Dote, Sma Bnmca, Uruque 
IIId Late MobiliDtes and the secondaly \llliu eo. Fe and Uruqut traDSitiooll Muxurt Novo. The Mux~ 
Novo, Serra Branca f.aeies IJId the Boa Fe subuoits constitute I medium-K cak-alkaline series, made up 
by quaru:-diorites, tonalites, predominant granodiorites and lllOIlWgrIlIites, aU with biotite and 
hornblende. Si:res and forms of feldspars vary in these facies from Whlib: (20 to 6 cm. Sma Branca; 6 to 
t ,."! cm, MwcUlt Novo) to almost cquidiroensional (ca. 2,5 cm; Boa Fe). The Agua Oo<.:e ro<.:ksare mainly 
apbyric, greyish-bluish, medium-grained, low-K calc-IIlkal ine types showing predominant quartz-dioritcz 
and IoruIlites, with biomes and sometimes amphiboles. The Uruque facies is COIISIituled by leucocratic, 
light grey to yellowish grey, aphyric, medium-grained biO(ite granodiorites and monzogranites; they fonn 
a together with their enclaves, a mediwn_K calc-alblinc: scr1es. The MIIXUIt'! Velho facies, a tonalite series 
with variable K contents is fnund as enclaves a.nd synplutonic dikes within the other granitoids facies; they 
are dark grey, medium-ftne grained types, usually containing K-feldspar :w;enoaysts. 

As a whole. the Quixeramobim rocks, with SiOl contenIS between 51 and 13%, are meta
aluminous, enriclied in alkalies, Sr, Ba and LREE and poor in HREE, MgO and CaO. LREE abWldances 
are2103timesthoseusuallyfoundinnormalcalc-alkalinesuites_ 



The OIIUiDe of !be Quixeramobim balboli!h (as wen as that of the nearby Senador Pompeu 
batholith), coupled with large number nfsbeets ofcounll)' rocks found within !be granites, sug&ests that 
!be batholiths were formed by sequmtial intrusions along extmsional &actures pnerated durinJ: the 
sinistral movement of the l~ Senador Pompeu shear zone. An in~ion in the shear movement 
occurredlaaeroo,ascbaracterizedby!bepresenceandorientarionofS-Cpl.anes,;uymmetr1c 
recrystallization shadows, etc. The last movtmm1 generated anoIher set of extensiooal f"ractures, now 
HTViog as pathways for the in~"lISion of the Quixad6 magmas, and was also respoosible for the 
development of the Quixenmobim sbear :ronc, dR&&ing wall rocks against the almIdy empLaced 
Qui.unmooim batholi!h. 

The ubiqllitous presence of enclaves and synplutonio; dikes in bod! batholiths suggests that 
magma. mixinj; played a significant part in roclc ~nesis. In Qu~im,!he inc!inatioo ofmOOni 
curves, asobsel"ved in variation diagrams, points to aconuibution ofabau! 65% of crustal magmas to !be 
final cOOlpo$itioo, tile mnainder being attributed 10 m&ntle-derived magmas. Quixadt rocks seem to be 
made up entirely by maDtle-derived magmas. 

The higbCODUlltSofSr, Sa, and LREE, with no anomaly ofEu and low abundances 0 HREE. 
iDdiCite that the mantle derived magmas that occur in Quixenmobim ba!holith, were formed by melting 
controlled by bomblende of a metaso!JWiz.ed lithosferic mantle. In Quixadi, !be first magmas to iovade 
!be crusI were less dense magmas potassic mqmas. generated by a roehiog process controlled by 
phIo&opite, followed by IIl1ICe magnesian magmas derived of a hornblende-bearing protolilh. 

Mixing of magmas occumd at a stage when they were mainly liqllid. The mixed magmas 
evolved lateT by crystal fractiOllation, wi!h the mecllanism "side-wall" CT)'StaUiu.tion well adapted to 
Quixtrnmobim batholith. Fractionatioo modelling using REf, K, Rb, Sa, and Sr suggest that • SOIIJU 

similar to Agua Dace facies Q\Il genmue M~ Novo magmas, in tum producing. by a 3545% 
fracrionation, a less dense and aIkaIi-ricb. liquid that form the outer sbell of Sern STVIC& types. Regular 
injeaions of tile more basic magmas Mwourt Velho liquids add beal to the crystallizing magma chmlben, 
allowing for &JOWIb of mepcrysa. Extrxt of residual magmas formed the Uruque rocks. 

TbeQuixadibatbolithdoes oot exhibit a conspicu0u5 zoningpanem. Fractionatioomodelling 
using K, Rb, STand Sa indicates that is fmer-uaJned late &raniles rorrespond to the COIIlpo$ition of 
interstitial liquim,extracted trom tbe larger tna$SeS of crystallizing early granites. lnlO \dtich they were 
emplaced. 

ALVARlNHO,SiMo ktiedkto 
Processohidrocermalde~dec:arv!oapartiTdebiomassasdealtaumidade(eapim,turfa e ba~ 
decana).05dejunho.9Sp.Orieotador:lostVicenteValarellL 

Res ... o; 0 ~ estudo prop6e um proces.so hidrotennal para converter biomassa de alta 
produtividadc; e alta umidade em carvIo. 0 processo promove I ~ de biOlllllSlill em polpa 
"lIOSI.,possibilitandoquesetmebiomassa5C!llopenl;lo~viadesecagem. 

o esbidotefnuadosobrc utstipasde mattrias primu,capim eleftnte, ~ <Ie<:ana e 
turfa.Ocapimclefantefoi=lhidoem .... desuaaltaprodntiv;dadeeasduasoutras~as pruna., 

foramescolhidasemrazlode$uaaltaumidade, por suadisponibilidadeeporcareuremde lecnologia 
beD! estabelecida para seu aproveitamento. 

o estudo apresenta os resultados dotnuamentohidrotermaldessastItsmatmas primase 
tambtm 0 dc::scnvolvimento de alguns item de processo, aplicados ao capim, de modo a meIhor visualiur 
oprooessocomoumtodo. 

OsensaiosdelaboralOriodetratamernohidrotermaidastItsmattriaspnmasforamrealizados 
em autoclaves de I litro de capacidade com controles de tempenrw-a e pressIo. As temperaturas de ensaio 
foramdelSO"Ca300"Cparaocapimede200"Ca300"Cparaarurfaeo~odecana.Ostempos de 
resid&cia na autoclave foram de 5, l5e45minutos. 

As condi~0e5 de tempo de residbJcia de IS minutos, lempemtua de 26O"C para capim e 
2SO"Cparaaturfae ~decana,aprnmtaramos seguintesresultados: 



Rendimentoemcarv!o(%) 
Rendimentocnergttico(%) 
Rendimento em carbono (0/0) 
Aumento do poder calor/fico (0/. ) 

77.S 
88,0 
85) 
13,4 

bagas:odccana 
43,0 
~O,O 

~0,9 
16,4 

capim 
60.0 
80,0 
80,0 
32,0 

OsprodutnsaprcsentanmasseguintescaracteJisticas: 

B~odecana 
Capim 

TwU 
Bagao;odecana 
Caplrn 

TwU 
~deCana 
Capim 

AniIiseimediata 

Ml1erialvohitilC% ) 

47.5 
72.7 
~8,6 

AnMiseelementar 

Cinzas(%) 

7.' 
3) 

" 

Carbono(%) Hidr<?!¢niQ (% ) 

61,4 
56,1 
60.0 

',' S,S 
S,3 

Poderealorifico$uperior 

CarbonoFixo(%) 
4~,1 

24,1 
365 

Nitrogcruo(%) 

'.0 
0,' 

" 

Podercalorificosuperior(kcallkg) 

')" 
~,086 

6,208 

o estudo mostra que 0 processo, )lOT trabalhar em. temperaturas moderadas e alta:; prcsrocs, 
retem 1\(1 earv!o grande parle das matenas IIOUteis conrida$ na materia prima, p<:Issibilitando altos 
rendimentos energ~c()$ e em massa, gerudo wn combustivel COOl alto poder calorifico, na faixa de 
6.00QkealJkg, e reatividadealta. 

o produto e urn combustivel s41ido, bastante friavel, que ~sita de muito poIlCO trabalho 
de moagcm para ser utilizado em lMI'arico, 

As cinzas da malma prima sau em parte lixiviadas durante 0 processo, resultando num carvlo 
com teores de cinza multo menores do que selia esperado numa carooniza,lo seca. 

o carvAo produzido e facilmente desaguado por meios mednicos, como filtragem, COOl baixo 
dispEndiodeenergia. 

Abstraet: To convert biomass of high productivity and high moisture to coal, the author proposes a 
hydrothermal process. This way, the carbonization proceeds Wlder wet conditiom and drying before 
processing is nOl needed 

Three raw materials have been tested: PennutNlII Purpureum Shum (elephant grass). peal iUld 
Sugu cane bagasse. 'The fir.;t material has high productivity, the latter two sOOw high moisture, they are 
easily avaliable and up to now. l good coalification technology has not been developed. 

This study gives resulb of the hydrothermal process applied and characterizes some steps of 
this process in more detail to enhance underntandingofprocess. 

Tests have been conducted in autoclaves of I L capacity with external pressure and 
ternpentureccmtrol.'Thenmgeoftempera\uJe$uscdisI80to)OO"Candtbecoalificationtimehasbeen 
~,15 and 45 minutes. 



Atthc test lime of 1$ minule$ and 26QOC forthc elephant grass and 2$O"C for sugarcane 
bagasse and peat, tbe resulbarc as follQw: 

CaollficatiQn(%) 
Energyefficiency(%) 
Am()W)tofcarlxm(%) 
I~ of high calorific power (%) 

po< 
77.$ 
88.0 
85.2 

sugarcane bagasse 
43.0 
50.0 
50.9 

'"'' 60.0 
80.0 
80.0 
32.0 

(;Qncerningthe amoWlI$ of volatiles, ashe. and fixed carl>on, the study found; 

Sugarcaneb3gasse 
G= 

Pw 
Sugarcaneb3gasse 
G~ 

"'" Sugarcane bagasse 
0= 

Volatiles(%) 
47.$ 
72.1 
58.6 

ElcmentaianaJysis 

Asbes(% ) 

7.4 
32 
4.9 

Cuboo.(% ) Hydrogen {%) 

61.4 "., 
60.0 

Higbcalorificpower 

'-' ,-' 
'3 

Fixed Carbon (%) 

45 .1 
N.' 
36.5 

NiIrogen(%) 
LO 

0.' 
1.0 

Highcakllificpower(kcallKg) 
6.266 
5.086 
6.208 

lbe resullS of this stud)' show thai during the hydrothermaJ process a higb quantit)' of volatile 
material is retained in the newl)' fonned 003l due 10 working with low temper1UUTe and higb pressures 
This givcs a product ofhigb calorific power (about 6.000 kcallkg), ofhigh reactivit)' and mass. 

The resulting product does not need much grinding to be used by bwnes. 
The procCS$ putiall)' remo~ the ashes and the coal is much lower than the o~ produced by 

dry coalification. 
Dewatering is very easily done by mechanical means, filter prening for instance, and does not 

require high amouo\s ofeocrg}' 

BERNARDES JUNIOR, Cyro 
AvoliaflJo de rUco de longo praza, em cafO$ de comammaf{1o de ag.,a.r nJblerranea.r como inrfnlmento 
de gerenciamento da remedi~o. 21 de dezembro. 192p. I vol. Orientador. AIde da Cunha Rebouyas 

Resumo: Uma das questl:les mail! critic:M em uma sirua~~o de contamina(;lo ambiental e a defini~lo do 
que e "limpo". Ate a d6cada de 70 ern woo 0 mwxio, esta resposta era dada excJusivamente poe padr6e'l 
de quaJid.ade de agua ou de ar estabelecidospela legisl~lo,semse levarem conta 0 contexlO ondeo 
problema ocorr:ia, e sem considerar a presen~ de oompostos argAnicos t6x.icos. Como fonna de 
solucionar isto, a ag~ncia americana de CODuole ambiental (USEPA) introduziu no come.;o da decada de 
80,oconceitodeadlisederbcoamhiental,ondedefonnaadicionalaospadrOeslegaisdequalidade,se 



introdw; a an(\)i:;e do COIItexlCl ondeocorre 0 probiemae de forma dctaJlwJa os efeitos de cadil subst!ncia 
toxica pnSj:n~ ou potencialmente presente. Em metodoiogi.a. embon. faya umt milise individualizada 
de cada subst!ncia envoi vida, ern carla um dos meios de Ir.!.rulpone existenleS (ar, agua. solo, biota) e dos 
receptOl"e$ existen~s 0\1 po~nciais (pcssoas e biota) da contmtinay!<), 0 resultado da an.iliM: e 
sistematizado em indices, que podern ser comparados. Estes Indices, alo!m de representarem de forma 
simples uma situao;ao compleu de contmt~io, tomam expHcita a necessidade 0\1 n!o de rerned~ao, 
bent como os nlveis de n.TT1OI;io q"" M:rio neeess.irios, evitando que essa decislo se fao;:a com base em 
criteriosniocientlficos. 

No Brasil este npo de abor<lagemde problemasde~io aindaesul. multo Innge de 
sec utilizllda, mesmo porque, silo poucos 0$ Org;los de controle de polui¢o q"" conhecem esta 
metodologia. Este trabalbo leve como objetivo de$envolver esta metodologia para as condi~oes 

braslleiras, ampliando sua repn:sentabilidado:: peb adio;1o de conceilUS probabilis!ico$. AI<!m disso, fonm 
desenvolvidasexpressOesparaadetermina91odasconcenIr"alyOesobjetivodesubst!nciast6xicasemum 
processo de rernediao;lo, envolvendo 'guas subtenineas, onde hajam v:irioscomposlO:S contmtinanles, 
urilixandotmtlXm conceitO!l estocamcos, 0 que nAo eta]nVislO nametodologia original. 

Paraaaplic391opriticadasistematicafoiutilizadoocasodepolui,.sodasiguassubterrineas 
ocorridono Polo Cloroquimico de AJagoas. Neste processo os contaminantesenvolvidoss!o compastos 
orgilnOCiorados voiateis, como 1,2 dicloroetano, 1,2,3 tricloropropano clore/o de metileno, 1,2 
dicloropropano e ciorof6rmio. A polui~lo causada pur uma das empresas instaJadas no Polo foi detectacia 
eml990 e oprocessoderemedi~conlinuaematividade. 

ParaoestabelecimentodasClllV&'idedistnbui~deprobabi1idado::doslndi«sdeToxicidade 
e da$ Coneen~$ Objetivo se wilizou 0 m6todo de simul~ de Monte Carlo. bto foi feito com 0 
auxflio de \lIB programa de computador desenvolvido nos EUA, 0 Cristal BaU, 

Com base nas an61ises de qualidade de il.gua executadas no Brasil pela CfNAL (empresa do 
polo)epor labonltOrios amencanos foi posslvel estabelecerumadistribuio;io de probabiiidade para os 
desviosnasanilisesdelaborntOrio,inc;orpor.mdoeste fatO<"(quaiidadedeanalises)aoproceuodeanil.lise 
de risco, prooedim.eruo esle pouco oonsiderndo DeStetipo de analise. COOl base ern dados censillirios 
foramestabelecidasasdistribui~parapesoeareacorpOrea.Paraosdemaisdados,asdistribui~1Ies 

fonm estabelecidas a partir de dados bibliogrtificos. 
Paraefeitodaan!liseforamconsideradasduassi~de expo$io;1odiferentes.wna 

relativa aas trabalhadores do polo e outra de moradores do entomo, Para os moradorC5 do eotomo sua 
e:l:posi~ 5eria devida a ingestao de agoa contaminada e abs~llo dum!lc 0 banho e para os 
trabalhadore$ sena SOInenle a ingestllo de il.gua. Para estes 0 perlodo de exposio;io tambem ~ menor. 

Con$istente com 0 adotado pela USEPA este lnlbalho cOOlliderou que ope!'CClltil95% como 
senda om valor aceiul.vel de probabilidade de ocontncia de risco. De fonna semelhante foi 0 de 
consiclenodo que 0 risco adicional de c8ncer de 11100,1)00 e 0 maior risco aceiul.vei, sendo 0 valor 
utilizadopara estabeleceranecessidadeoun!ode remediao;loenvoJvenclosubstanciascancerigenas. 

Os resultados mostrar.un q"": 
o USC! de t6cnicas estatisticas realmente se traduziu em uma I Vllliaylo de riKO mais precisa 

que 0 usa de valores mtclios. 0 usa de valOl"e$ medios pode significar uma subestimativa de risco de ale 
100 vezespara compostoscan;inogenicos. 

Ometodomostrouclaramentequesepodeadotarpadr6esdiferenciadospan.aareadopolo e 
dav~indicandoinclusiveosvllores.Osvaloressegurosna<\readopoios!o5vezesmaioresque 

os para a popul~ao vizinha, pois a exposi~ dos trabalhadores e menor. 
Umdosfatoresimportantesnacomp05i,.sodoriscoeabaixaquaiidadedasanalise:s. Sen<ioo 

fatn:- com malar peso nl vari!Jtcia dos lndi~s de RiKO. 
PadrOes de quaJidade de igua lifo podem ser simplesmente imponados, por ao se considerar 

wna popul~o com menor peso cOrpOreo, maiO!" ingesl!o de 6.gua e qualidade pior de resultados de 
an!lise,queospa(sesdesenvolvido$.ospa~Sj:gurosparapopulao;6escomO)asdoentomodoPolo 

devem ser menores que os dOli paises desenvolvidos. No caso verificou-se que M valores poderiam ser ate 
10 vezes menores que os adotadOli nos EUA. 

Com esta metodologia foi passive! identificar de forma fundamcnWla que a ingestAO) e a 
formadeexpos~iornaisimponanteequeasdoisprincipaiscompostos,dopontoderiscog1obals40o 

l ,2dicloroet.anoeo l,2didoropropano. 



Asrem<J96esnccc:ss.aru...pa1'lIqllCasiguassubterrineasalinjamviloressegurosna m-eado 
Polo, s40 atw99,ml a 99,9994%. 

Uma forma de util~1o dos Indices de Periculosidade e de Risco de CAncer e para 0 

acompllllhamenlo da evoluylo da remedi~o, conjugando em um linioo indice 0 ~lado da evol~ao da 
coocenno;t:o de virios compostos, com a vantagem desse nlinlero ter urn si&nifJC&do em lermos de risco • 
saudc. 

Abstnct: One of the most important point at a contaminated site is "how clean is clean". Until the 
sevcnties, the answer for that was based ooly on fIXed standards forwaterqualityorairquality,withno 
concern over the context where the problem was happening, and with the organic toxics involved. At the 
b<:ginning of the decade of 80, USEPA introduced che concept of uwiroNtlenial rid: analysis, in which in 
addition to thesundards,thecontaminationproblemisevalualedconsideringthesituatioowhere it is, as 
well as the environmental behaviour and toxic effectofcach on e of the suhstances pn:sent orpolentially 
present Even though this methodology makes an evaluation of each one of the componen\.$ present, in 
each exi$ting transport media (air, soil, water, etc.) as we ll as of the contaminant receptors (persons and or 
biola), the result ofthe analysis is a Index, which can be compared These numeric index represent in a 
simple way. a very comple:< contamination situation, and clearly show the need for remediation or not, in 
a scientific basis. 

The Brazillan state enviromnmtal agerx:ies barely known about this methodology, whicb can 
improve a lot the way to remediate sites. One of the re&SO!l5 for this work was to contribute to better 
WJderstanding of this methodology, applying it to our conditions and improving it by introducing 
variability. Other main objective was to develop the methodology so it will be possible to dcfine which 
shouldb<:theconcentratiooleveltobeanainedinapanicularremediationsitewiththeremediationwmt, 
related to groundwater contamination by several pollllWlU. 

To applychemedl.odoIogyWllSchosenthe~ofgroundwatercontaminationoccurredatthe 

ChIorochemical Complex of Alagoas in 1990. The polllltanl$ involved ~ chlorinated volatiles like 1,2 
dichloroethane,I,2,3trichloroproplllle,methylencchloride,I,2dichl0r0propaneandchl0r0form. 

The variability was added lIlIingtbe Monte CarJo simulation method, witb help ofacompmer 

Based 00 the analysis done hy the e:<isting lab at the site and American labs,w&s(stablisbeda 
probabilistic distnOution of analytical erron, adding this factor to the environmental risk analysis. 
Nonnally this variable is not coruJidered. The distribution for weight and body surface were derived from 
Brazilian Census. The other data were gOl from tbe bibliography. 

It were C<)n$idereoitwosiruatiol1$ ofe:<poIIition, one for the geocral populatioo that lins 
nearby the COmplex and the other for the wor:kers. The forms of exposition for the general population 
were water ingestion and skin adsorption, trough bath. For the worio:ersthe exposition was only the 
ingestion. 

T"hi$ work considered the 95% «rtainty levcl as adcquate to evaluatc tbe level of risk. For 
can:inogellic substaDces, the remediation level was Ihe probability of additional cancer risk greater than 
11100,000. 

The main results were: 
Theaddilion ofvarlahilityreally improved the risk assessmellt The use ofaveragc rCSIIlts can 

lead to an underestimalion of the risk ofa factor of 100. 
The methodology is flexible, as expected. intbecase oftbe CompJex, the safe Jevels are 5 

times those for the vicinities. This means that the clean-up elfon should be, at: least 5 times I"", for 
groUildwaterat tbe !Irea of the Complex. 

Oncofthe roain facton contriblitinglO che variability ofche risk was the analytical error of 
the BraziUan lab. 

Water standards should!lOl be copied directly. It was showed that, due 10 weight, amount of 
water ingested and lab quality, the water quality standards should be 10 times smaller for the population 
living near the Complex than forthe general US population. 

The rnethodology of environmental risk analysis can rank substances and exposition forms. 
Forthe case of the Complex two main organic toxics are 1,2 dichloroethane and 1,2, dichloropropane, and 
the main exposition fonn was water ingestion. 



For the Complex the remedialion wort will need to reduce the high concentration by values 
ranging from 99.ml 1099.9994%. 

One use for the Risk.lndc~ is their use as a indicator of the improvement of the mn«liation 

CAMARGO, Emersoa Caraeiro 
DqUlV;4q de cQrtIC/eri.Jlicas do meio fuico parD implanta¢o de alerras lanillirias no porf40 sui do 
mWlicipiode PDTtuUJf;Ila. 10 denovcmbro. 126p. I vol. Orientador: Uriel Duane. 

Resumo: Este trabalho objetivou. atravts da caraeteriu~1lo do meio fisico, detenninar ireas favoriveis 
6 implan\af;1o de atefTOS saniWios nil ~ sul do muni~ipio de Paranagu!· PR. 

PanocaJ11Cterizaromeiofisico. funomexeeutados levantamentos dageologia, geomorfulogia, 
hidrogeologia e dos solos do legl. Pan os estlldos hidrogeolOgicos furam elaborados urn mapa 
potendomttrico e um mapa de wloerabilidade dos aqQiferos, e para auxiliar a determ~1o das 
superfkies ge0m6rfieas, foi eonfeo:cionado um mapa de classes de declive. 

Esses mapes, jUDtlmente ~0111 0 mapa geolOgico, das superficies geom6rlicas e dos 5010$, em 
escala 1:50.000, furam inlelpreUMlo5 e discutidos, resultando em urn mapa de ~ das ireas 
paraimp~deaterrossanicirios. 

Nesle mapa estIo repre$eIltadas as ire3$ favool.veis, Ueas favoniveis com resai¢es e ireas 
desfavorltveis6impl~de~em)Ssanitirios. 

AsireasfavOftveis6implantao;lodeatefTOS:;anitAriossAorepnesentadasporsolosargilosose 
impermei.veis,ondeaprofunciidadedoniveipoteru:ioJTM!tricoesuperlora2,Ometrosdeprofurniidade,0 
aqQifcro t confinado au semi-confinado e de baixa vulnerabilidadc. As Mtas favoriveis com rcstri~6es, 
sIoconfiguradasnos Iocaisondeaprofunciidadedonivel potencioJTM!tricot inferior a 2,0 metro!l de 
profundidade, ocorrem agrupamelltOiS de nos e au ~ existem diiclases e au falhas e dispOem·se 
assmtamenIosW"tlIll>O$. 

Asireas· dcsfavooi.veis6implan~deaterrossanitl\riosslorepre:sentadasporsolos 

siltosos, areia argilosa. pc:dTegulho e areia argilosa e areia siltosa. A rado da dcsfavorabilidade devc·se 
aosteore:s de argila inferiores a 30% e Indices de plasticidade inferiore:s a IS unidades, em lodos os solos, 
epermeabiJidadeelevadanos50losareiasilrosa.Nc:ssc:slocaisosaqUffcrossiosemi-confinadoselivres, 
com wlnerabilidade haixa e media no aqQifero sem.i..conftnado e, lita 110 aqrufero livre. 

o trabalho apresenta, linda, uma wlise da ,i~1lo antal cia disposi~lo dos residuos sQlidos 
ernParanagui,ecomentaasprincipaisnonnas,leiseresol~uliliudasparaaimplan~deatel"roS 

sanitArios 

Abstraet: This WOJk has the aim of defining !he requirements for sanitary landfills in Southern 
paraoagua., PR, based 011 the physical characterization of the area. 

Potentiometric maps, aquifers vulnerabilily maps and gwmorphic surl"aces maps have: been 
made and analyzed in combination with geological and pedological maps. all in I :50.000 scale. The 
joined study of the data resulted in a Sanitary Landfill Cbanlctcrization Map, wnere suitable places, 
suitable p1aees with restrictions and non·suitable places for sanitary dumping are defmed. 

The ~led5uilable areas are composed by impermeable clay soils, wnerethe 
potentiometticdepth level is up 10 2,0 m and the aquifer is confined or sem.i-confined type, with low 
wlnerabilily. In the same way, the suitable areas with restrictions are related to places when: the 
pocenciometric level is loo;ated lItadepdl of2,0 m aI maximum, rivers and/or wells are grouped together, 
joinlSand/or faults are cutting the area and urban occupation ischarac!erized. The non-suitable areas ate 
defined by places where the soils present in its composition less than 30% of clay, plasticily index is 
below IS unities and pmneabilityis high. These soils are related 10 semi-confmed and fi"ee aquifers with 
respectively, low-medium vulnerabili[)', and high wlnCl1\bilily. 

The work pre:sents, in addition, an overview on the solid residues disposal siN.ation in 
ParatlagW., PR, at present. and disawes the main rules and regulations used in sanitary landfills 
implementation. 



DUARTE, GenlU Maria 
LHp6sitar r:tnMoica.r carte/Tar e a morfologia do u rremQ sui de $aNa Catarina. 14 de setembro. 300p. 
(vol. I) + 343 (vol. II). Orienlador.KenitiroSuguio. 

ResIl.O: 0 extremo suI do Estado de Santa Cawina, ~ das bacias do$ nos Annngua e Mampituba, 
constitui-sedoponlodevistageol6gioo,demehassed~eigtleUdaBaciadoPartllliedep6silOS 

sedimentare$ do CenozOico. As mew ~-se sob forma de escarpas c clc~Oes rcsiduais e 
embuun os sedimentos ~wieos que oobrcm amaior parte: da "" estuodada.. 

Estes sedimentos oonstituem ...mOll depOsilos originados sob difermte5 condi~ e 
ambicnles que se distribl.lem do ~ cia escarpa da Serra GeraJ att 0 Oceano Allinlico. 

No ()C5te siruam-se os dep6$ilos de leques aluviais cobrindo superlIeie ampla, maior no Sctor 
Norte que no Setor SuI daarea, espniaDdo-se de aproximadamc:nte 200 m alt IOmdealtitudc. S$o 
depOsitos principalmente de Meas proximW e medianas do$ lequcs. Coostituem-se de dcpO$itos I"I1<Uccos 
inlercaladosporvczes.e~quaseSClllJl!l',pormateriaismaisfUlOS.A$U8.morfologia~delobos 
com topO convcxo, separados por Meas rebaixadas planas. ESUi morfologia dcve-s.e aos pt(ICC$SO$ 

deposi<:ionais c erosivoscaractcristicosda~dos[equcsaluviais.Osdcp6sitosdistais de[eq\ICt&n 

peqllCllll representa.;Io. Os dep6sitos rud6ceos sao UIIJIbtm cneontrados em subsuperlicics, recobe11os por 
depOsitos marinhos litorineos c:orrespoodmIcs a urn nfvc[ de marmais alto, anterior a 123.000 anos. Os 
dep6sitoscprocessosgeradoresdo$lcquesaluviais$lO.portanlO,j'anterioresllOSdep6sitospraiaismas 
anrigosda4l"eae os dcpOsitos em subsuperllcicregistramnfvcl marinho mais baixo que 0 atual. 

Scgucm-se dcp6sitos paleolagunares e paleocstuarinos, recobertos em cenos trech05 e 
situa¢espordcp6sitosdepaleolagoas,ques.edisp6emptnleLamenteoutransversalmcnteacorpos 
amJOSOS de cristais praiais de Ioirias idades. FreqQentemcnte 05 depOsitos de paleolagoas apresentam 
nufascomespess;nsde I a4,5m. 

Osdep6sitOSIlmlOSO$ praiais s!ode...vias idades, do Pleistoeeno e do Hol0ce00 e oobrcm 
areasdas dIllS bacias f1uviais. Os dep6$itos mais antigO$, oorrespondente5a um nlvcl de marmais allO 
anterior a 123.000anos. OCOITml no Sc!orNorte, ao Norte do Rio A .... p na areas MllnlCllj. -Barro 
Vermclbo no Campo Mae Luzia-Hen;ilio Luz, com altitudes entre 14 e 16 m c ao sui deste no entre as 
cidadcs de Annngui e Sombrio, com a[lirudes att em IOrno de 2S m. Uma parte deste dcp6silO leve wna 
primeira etapa como ilha-bamira no perfodo de transgressao marinha. 0 rest&nte do depOsito foi 
acreseentl'ldo no periodo regessivo que s.e segWu, gerando cristas praiaiscom altitudes entre 14 e 16m 
No Setor Sui estes dtp6sitos de idadcs c altitudes similaresOCOlTem artrc Santa Rosa do Sul, VilaSaoIl1 
Cawina, SIn Jolo do Sui aU proximo an Rio Mampiruba. Eles sin pleistocmicos, equiparBdos.t Barreira 
II doEstadodo Rio Grande do SuJ. 

A leste deste conjunlo de cri$taS praiai$ ocormn Iagoas parcialmcnlC i' oolmatadas, contendo 
twfa, limitad.asa les(c poroutrooonjllnlodeaiswpraiaisedWlas, do Pleistoceno(BarrciraIII), 
correspondentes 1 lUll nlvel de mar mais alto de [23.000 anas, scguidu pot lUll tcr<:ciro coojunlo (Barreira 
IV) com born recobrimento c6lico. com dunas Itivas., do Holoccno. 

Grande parte desta seqlllncia limita-se ao Norte e Sui por dep6silos lagunares e esnwin05, 
baje cortados pelos rios Annngu4. no norte e Mampituda no sui, com IOpO plano, levcmente inclinad05 
paralestc. 

Osdcp6sitosdaatividadcc6l1caparecemlCTdoismomcntosmaiorcs:aqueledoPleistoccno 
mais antigo da area, e 0 atual. Corresponde an PleislOceno uma grande forma de origem c6[ica que 
al~[OOmdealtitude,embasadapornx:hasclaF~Palermo.Si!Ua-senonordC$teda~ - AIgwtsdepOsitospudermnserdatadosatravts doC"atravesdeamostrasdetroncos,coochas 
etwfa,principalmente05lagu:nares,estuarinoscliJCUStres. 

A s.eqll!ncia de dep6silos perm.ite definir rerorrtocia de processos, tanto marinho como 

AbsiraCI: The southernmost region oflbe stale of Santa Catarina, viewed geologicallly, is composed of 
sedimentary and igneous rock. formltions from the PararlJ. Basin and sedimentary deposits from the 
Cenozoic. The rock formations appear in the form of scarps and residual elellltions and underlie the 
Cenozoic sedimcnts that cover the greater part of the areaWlder investigation. 



Tbese $ediments oonsist of various deposits that originated Wlder different conditions and 
environments and are distributed from the foot of the scarp of the "Serra Geral" (General Range) 10 the 
Atlantic Ocean. 

In the west there lIJe alluvial fan deposits covcring a broad surface, larger in the NorthClll 
So<:lor than in the SouthemSector of the region, sprcading OUi over an arca that begins with an altirude of 
200 m and goes down 10 one of 10 m. The deposits are fOWld mainly in the proximal and medial areas of 
the fans. Tbeyco''15istofrudace(lU$<kposits, intCI'Sf'CI'!;ed in some areas. and nearly always covered with 
tiner-grained material. They hav.: it lo~ morphology with a convex top. 5ej>lInted by low flat areas. This 
morphologyisductodepositandero!Jionp~characteristicofaliuvialfans.ThedistaideposiISOf 

the fans have a very ~Iight representation. Rudaceous deposits are also found on the subsurface, covered 
over witb ooastaI marinedeposits,conespondingto the higIIeTsea level of over 123.000 years ago. The 
deposits and processes generated in tbcalluvial fan~ begm earlier than this oldercoastai deposits and 
therefore the subsurface rudaceous <kposia sbow lower sea level than thc prcsentone. 

Paleolagoonarand cstuary deposits in certain stretches and situations are covered by 
~ustrine deposits, nmning parallel or perpendicular 10 beach ridges sandy bodies from various ages. 
Lacustrinedeposiu freqUClltly appcar as wrface sediments, consisting of peat, ranging n thickness from I 
lo4.~ m. 

Sandybeacb (\cposits an: from varying ages of the Pleistocent and Holocene and cover areas 
of two river basins. The oldest deposits, corresponding 10 the hlgher sea level prior to 123,000 years ago, 
are found in the Northern Sector, to the north of the Ararangua River in the areas of Maracaj:l.-B3ITO 
Vcrmelbo and Campo Mae Luzia-Herdlio Luz, with altitudes of 14 \0 16 m \0 the south of this river, 
between the towns of Ararangu! and Sombrio. with altitudes as high as around 25 m. One part of this 
deposit began as a barrier island during a period ofmarinc transgrcssion. The remainder wu addcd in the 
regressive period that follo-.1, givingris.e to beach ridges varying in height from 14 to 16 m. In the 
SouthemSectordcposilSwithcomparableages andaltitude~arc fOWld iITOund Santa Rosa do Sui, Vila 
Santa Catarina, Silo Jollo do Sui, as far ilS the MtIIIlpituba River. They bcloog the Pleistocene, and 
correspond \0 Barrier II in the SUIte of Rio Grande do Sui. 

To the east of this asscmblage, lakes can bc found, panialJy filled with pcat. They are bound 
on the caslby anothcrPleistoccneSC(ofbeach ridgesanddunes(BarrierlII),corrcsponding to a higher 
s.ea lev.:l of 123,000 yea:rs ago and followcd by a third fonnalion(Barricr IV) with an acolic covering and 
containing active dWles from the Hoiocene. 

A large part oftbis sequence is bound to the north and south by lagoonar and cstul!Jy 
deposits, which arc cut through at present by the An<rnllgua River to the north, and the Mampituba 10 the 
south. ThescdepositshaveaflattopandareslightJyinclincdlOtheeasL 

There seem to have been two major periods ofaeclic BCtivity: that of the oldest Pleistocene in 
the area and the preSCJ1l epoch. Belonging to the Pleistocene is a large formatiOll ofacolic origin that 
reachcs an altitudc of 100 m and is supported by rocks oftbe Palenno fonnation. It is situatcd in the 
northeast of the area undcr investigation. 

lacustrined~U:,~~i~;::!~~l~$ of!l"\lIlb, ~lls and peat, mainly lagoonar, estuary and 

The sequence of deposits makes it possible to defme the recurrence of both the marine and 
continentaiprocesscs. 

FIGUEIREDO FIUIO, Orllondo Au&u,Uo de 
G~lXl"imk:(1 ~ gllCCronoiogia de "",,,,,IlIcdnicas ~ m'tagrani!6idea dO! cintur&M Ortis , JalI"ari/;e, 
sude3te do Ceara. 03 de abril. 1~7p. Orientador: Mario Cesar Heredia de Figueiredo. 

Resumo: 0 tenno Faixa. de Dobramcnto Jaguaribcana foi introduzido para rcpresentar lOdo 0 
seguimento crustal que comprccode a regi!o ocntro-Ieste do Estado do Co:ani. e uma pcqUCllll po~!o do 
Estadode Pcnwnooco,ondeocorremrochasmctassedimcntares. Nestetrabalho, estamosrestringindoa 
FaixaJaguaribcanairegiloondeocom::moscintu.r6csdedobramenlO0r0seJaquari~. Neless.lo 
ern:ontradas rochas mctawlc4nicas e mctagranit6ides intr'usivas, que apresentaram as 1IlC5Dta5 
caracteristicasgeoquimicaseidaciescorrelatas. 



Emre\ac!oiLssenes magrni.licas, essasmetavukioieasindicararn forte afinidadetoleftica, 
.\oCIldo que algumas amosuas de ambos os cintw"Oes tarnb¢m mostraram tcndtncia calcio-alcalina, 
indicativa de wna g~nese re1acionacb it fm!o de resfduos de nxhas previamente associadas. De urn modo 
geral, csw meta-igneas aprese:ntaram uma natureza. subalcalina, com predomin!oda de rochas 
metaluminosassobreasperalminosas. 

Com base no padr!o de distribui,.ao dos elementos Tetra!; Raras foram reconhccidos quatro 
grupasderochasmetavulclnica.s,caracterizando,pelaa.brangenciadas~ncias,umatipicaassocial:ao 

bimodal. As rochas metavulclnicas, as mais abundantes, correspondent A metaniolitos, com 
metariodacitos suborrli""do •. Quanto b rochas mettvulc!niC3S Wsicas elas moSlraram uma quimica 
muito semelhante aos basaJto$ toleiticos modemos. caracteristicos de zonas de "rifts" continentais, muito 
~mbora tenham sido tamb¢m reconhecidos tipos E-MORB. De urn modo geniI, os diagramas de vari~ao 
para OS (ll<idos, quando aplicados pam urn born mimero dessas mttavulclnicas, estao sugerindo aque le 
modele cl!\ssico de cristalizaylo hcionada, onde FeO + Fe,o" cae e MgO ~ de uma maneira 
geral, com os va.lores cn:scentes de silica. 

Os quatro tipos petrograficamente distintos de metagranit6ides tamWm caratlerizan\m 
padrOes distintos de distri~ das Terra!) Ram. A usinatwa magmUica dos "ilugen" gnaisses e 
or1ognaissessienogranfticosindicoull"lItllr-sedegranitosinlrn.placa,geradOSilparrirdecrostacootinental 
atenuada e com uma qufmica muito semelhante Aquela do:s mclllriolitos. Os outros tipas de 
mctagranit6idesindiCBralll.lIIDi1quimicamaiscaracteristicilde&nmit6idessinatarditect&ricos. 

As dat&9i5oesRb-Sr,obtidasno embasatnentodaFaixaJaguaribeana,~indicadoid.ades 

arqueanas em torno de 2,6 Ga, que marcariam ° tempo de f~lo dos granodioritos e tonalitos. Em 
zonas de migmal~1o estes mesmos cOlJlOS indicaram valores entre 2,2 Ga e 1,3 Ga, que represenwiam 
idadesrelacionadasao CidoTransamaz6nico. Pant as rochasmetavuic!nicas acirlase"augen"gnalsse5, 
as idades Rb-Sr e U-Pb, indicaram .alores entre 1,8 Ga e 1,7 Ga, considerados como 0 tempo doe 
posicionamento deSla$ J'()Cha$. As idades Rb-Sr, obtidas pan ortognaisses microporfiriticos, em tomo de 
520 Ma, wnbem representariam 0 tempo de formao;lo da rocha. POl" ourro!ado, data¢es K-Ar obtidas em 
biotitas de "aug""~ .gnaisses e em metaJriolitos indicaram idades de 498 Ma e 474 Ma, respectivamente, 
sendo intcrpretadas com 0 tempo de fcchamento deste sistema isot6pico 

Como modele de evoJ~1o geodinimko, prop6e-se que logo ap6s 0 final do Cklo 
Transamaz(mko,por volta de 1,8Ga,osegmentocrustaldaregiiocorrespondente :l.Fail<aJaguaribeana, 
experimentou urn processo de afinamento cmstal, resultando na insta~o de urn sistema de "rifts~. No 
inidodesteprocessoderifteamentoocorreu intensovulcanismo ftlsico-intennedi!rio,caracterizadopor 
derrames e rufos de rioHtos e dacm (subordinados), acompanhados pol" wn el<pressivo pacote de Nfos e 
lavas Msicas (hornblenda-gnaisses). Com a evol~ do rifteammto segue-se UD\II tipica sedim~nta¢o 
continental que atingiu aU! uma pro~ marinha com a deposi,.ao de sedimentO$ platafonnais, 
marcadamente peliticos e qulmicos (carbonatos), caracterizando uma sedimen~ do tipo "fining-up" 
Todo este pacote representaria wna seqllo!ncia do tipo QPC, enconttada em regii50es de "rifts" 
intracontinentais modet11O;S. 0 fecbatnento dessa bacia ensWica somente veio a oconer durante 0 Ciclo 
Bl"3.'liliano, quando a seqllblcia wlcano-sedimentar e as rochas phMnicas nela intrudidas foram 
defonnadase metamorfuadas, caracterizando, portanlO wna defo~!Io moooclclica. 

Abstract; The denomination ~Jaguaribeana Fold Range" was coined to encompasll the crustal segment 
cf the whole cenmal-eastem region of the Cear! State and =aU northwestem portion of Pernambuco 
State, were metasedimenwy rocks are foWKl. In Ihis work,we are limiting the JaguaribeanaRangejustto 
the region where !he oms and Jaguaribe mobile beet's occur. In this panicular domain, metavolcanics and 
intrusive metagranitoid rocks display exactly the same geochemical signatures, as well as isotopic ages. 

As for magmatic series !he metavolcanic rocks show a strong toleiitic affmity, except for just 
fewsample whichdisplayaealc·alkaline trendindicativeof a genesisrelatedtomehingofresiduesof 
previous rock &MOCiated with the Tnmsamazonian orogenesis. In general, these meta-ignous rocks ~ 
subalkaline types, with the metalumioous rocks outnwnbering the pe:raluminous types. 

Based on rare earth element patterns, fOW" groups of metavolcanic rocks were recognized 
which, due to the symtial distribution, def!lle a typical bimodal trend. The acidic metavolcanic rocks, the 
most widespread ones, correspond to metarbyolites, with minor metariodacites. Basic metavolcanic rocks 
are characterized by a chemistry similar to toleiitic basalts, characteristic ofa modem continental rift 



zone, although &MORB type have been r«OgJliud. Overall, diqrams when applied to the majority of 
the metavokanic rocks are suggestive of the clauic model of fractional crystallization, where FeO + 
Fe,o" Cao and MgO, in general. decrease with increasing silica lIlliues. 

The fO\ll" distinct type of mctagn\nitoids are also chatad:erized by a distinctive patterns of IlI/"e 

earth disaibution. The magmatk signature of augen gnai55eS and sienogranitic orthognaisses indicated 
<.:han<.:tcrimci ofintrapa.tegranites genented from attenuated continental crust and with a similM 
chemistry of the mewbyolites. The other types ofmetagranitoids gave a similar chemisli)' with • syn and 
late tectooics typeS of granitic rocks. 

Rb-ST datin& for the buement of !be Jaguaribeana Range has given archean ages (em 2.6 
Gil) forthe time offonnationof granodioritic to ronaHtic bodies. As formigm.atizatioo wnes, these same 
bodicsdepictcd age data fi"om 2.2 to [.8 Ga, which would reprnent events related to the: Tnnsamuoni.an 
Cycle. For the: acidic metavolcanic rocb and augen gneisses, Rb-Sr and U-Pb age data gave values from 
1.8 to 1.7 Ga, which would represent the time of emptaeement of these rocks, in an anorogenic 
environment. Rb-Srages formicroporpbytitic onhogneisses, around S20 Ma,also indicate<lthe fOl"Dliltion 
~ ofthcscs rocks. On the <KheJ" hand, K-Ar dating in hiotites of augens gneilSCS and metariolites gave 
ages from 493 Mil to 474 Mil, which would suggest the hlocking time ofchis isotopic system.. 

Asamodel (or geodynamic evolUlioo, il is proposed thatjUSl after the Transama7lmian. Cycle, 
around 1.8Ga,the cODlinentaicruscin the regiooof to the JaguaribeanaRanae,experieocedaprocessof 
tnIStIl thinning, promoting the _ of a rift system. Fonneriy, imeIlse felsic to intermediate volcanism 
was develuped, cbaracterized hy ryolitic and minor dacilic flows and ruffs, associated with a conspicuous 
sequence of basic rum and flows (hornhlende gneisses). As the rift evolved, I typical continental 
sedimentation foUowed, which reached a marine progradation, with depositioo ofplatfonn sedimeDts, 
markedly pelitic and chemical (c:arboo.aIe$) in nature, characterizing: a fIIllling-up sedimentalion. 
Theref~, all this sedimentary rocks would ~ a QPC type sequence, foo.md in modem 
incracontinental rift regions. Thc elosllR of this ensialic basin beeilllle effcctive ooly during the Bruilian 
Cycle, when the volcano-sedimenwy sequenu and the plutonic rocb intruded therein were deformed 
andlllCUlOOl"phosed.,thereforeclwacterizing;amooocyclicdefonnation. 

GARDA, Gillin Mula 
Os dUplu bQ$icQS ~ "Itrabd.r;cos de! r~;40 coste;ra ~ntn as ddc!dn tk S40 &balltlo e UbalIIoo. Estade 
de S4QPalllo.14dedezembro. 156p. -+- anexos.2volOrientador:Jobann HansDanieISchorschet". 

Res umo; A regiao costeira entre as cidades de SAo Sebastilo e Uharuba e os costoes das ilhas de Sio 
Sellastilo, Anchieta e Mar Virado (Estado de Sio Paulo) sIo cortados por numerosos pequenos enxames 
e diques isolados de d~ N55E. Os litotipos principais variam de basicos a intmnediarios. Entretanto, 
tambem occrre uma varieda.de de t.mpr6firos alcalinos lado alado rom 0 grupo principal. As espessuras 
dos diques btiicos a inlermedWios e muito variAvel, desde alguns cemimetros a vtrios metros, enquanto 
os lampr(I/ito$ sIo menos espessos (algumas dezenas de ceotlmetros). 

Plagiocl!sio(lahndoritalandesina),piroxlnio(augitaerarapigeonita)emineraisopacos 
coll'llituem os diques b6sioos il intmneditrios. Biotita com F eCI e mineral a.cess6rio e edenita
homblendapode substiruir 0 piroxfnio. Asbonlas de alguns diques aprcsentam teKtUraJ de resfiiamento 
ripido. Os centros dos diques mais espessos sao fanenticos, apresenWldo cristais de plagiocLtsio 
rodeados por mter<:rcscimerdOS granoBricos de quartto e feldspato alcalino, dando 6 oomposi~o total da 
rochaumcritermaisintmnediirio.Astemperaturasminimasdecristali~dosparesaugita-pigeonita 
.s.fiodeIOOO"C-IIOO"C. IlmcnitaJl)menteapare<.:~neslllSrochas;astemperaturasdeexsol~desse 

miner;1.lemespineliosdeFeeTislode740"C.:t30"CeloglofO:deI6.:t2 
Os lampr6firos, por sua vez, apresentam abundantes mepcristais de olivina pseudomorfiuda 

e c!inopirodnio. A mani:t ~ formada por augita titanifera rica em Ca. plagiocl6sios ctlcicos. minerais 
oxidosevidro. KilemItita, flogopitalbiotlta, analcimae melilitadistinguem urn lipo de lamprofl/"Ode 
0110"0 (camproniros, mooehiquiros, lillllprofll"05 piaiticos, biotita lamprtifiros e urn alnOilo). Calcita e 
comwn e forma, com anaJ~ima, estnIturas globulares (ocelli), indicativas de a!1llS presslles de H,o, que 
taJniM!m faVOTKem a cristal~ de kaemJlita. 

Al !em wn papel importante na quimica mineral do alnlIito, pois compensa sua defiei61cia em 



sflica. Por exempJo, os cromoespmelios zonados possl.le111 bordas corn rompo5i~oes de litanomagnetiw 
rica em AI. Flogopiw e cromoespiMlios wnados do aJnoilO e dos biotita lampr6firos mostram 
romportamentos quimicos semelhantes do:!! n1kLeos pan. a$ bordas, sugerindo que esras vari"96es 
o;:o;,mposicionais oc:orrmunsimultll/1alneflteem amboiS os minerais. 

As compos~Oes dos niocl_ fiao;os dlIS olivinas sic> Fo,.Fa, .. A geotem\ometria aplicada is 
inclus6es de CI'(lItl()e$pin~lios em megacristais de olivina indicam temperaturu da ordem de 1000"· 
1200"C. 

Os Mg# dos diques basicos a inlC:rmediarios sao baixos (99), o;ontrapondo-sc: ao5 dos 
lampr6firos (MgIISI .13, ca. 30 pan os Jamprofiros pimlicos). Os primeiros sao classificados 00I0O 

basaltos,traquibasattos,lJ'aquiandesitosbasilticosetraquiandesitos.AsqlW1lidadesdeAlzO"Nape 
K,O aumeotam.. ellljuaDlo 115 de Tie" FeO" MgO e CaO diminuem dos 1ipos btsicos aos intermedWlos. 

Os Iampr6flCOS s40 cJassiflCados 00I0O foiditos, com SiC, < 41%, AlzO, variando entre 5% a 
14%, MJO " 7% e com quantidades elevadas de H,o e ~. AI~ disso, os lamprOfilOS pitrlticos 
cJassificados como pricrobalsa.llos apresentam os mais baixos con!eUdo$ de Tic" AI,e" FeO" Na,O e 
Kp. A classifi~ quimica wnbml disl:ingue lDIl grupo de lefrilos, composicioualmente intermedWiO$ 
enlr!:oslamprOfiroseasrocbasbasicasainlemledWias. 

Os diques bUicos a intermedWios apresenwn (LWYby16 e anomalias neptivas de Nb, Ta 
eSr.Oalnl)ito~(La!Yb~2eestienriquecidoemP,Ba,5T,Th,U,Nb,Taeelementosten'a$ 

raJ'llSleve$comparativamenteaosoutroslitotipos. TambftndiferedosdemaisJampr6firosporapresenur 
anomalianegatiVl de Ti. Os Jampr6firospimtieosmostram os perfis menos inclinadosnos diagraml$ 
multielementares e sao os mcnos o:nriqvecidos em ckmentos incompatlveis. 

Antlisespelomiuldodosminirnosquadradosectk:u1osdetristaliIaflohcionadamos1I1IID 
que os 1ampr6firos picriticos sao fases cumuLilicas na evol~ dos JlII!lpI'6firos. Por outro !ado, nIo foi 
posslvel deriVl1a$rocbasintermedWiasdasbas'lticas,sugcrindo~cnuta1.respaldadapeJo 

hiarocomposi<:ionaldeSie,de8-9%. 
Os cliques bUicos a intennediirios ap-eser1tam t!<ii>-S e "Srf'sr inicial de 0,706 a 0,707, 

caindonum<:ampOintenncdiirioentreosbasallosdebaixoealtoTi daBaciadoParan&.Porou.lrOiado, 
os lamprofiros ~tam tNJi) entre +1 e +2 e "Srl"sr inicial de cerca de 0,105, que indicam uma 
funle manltlieamais profundaeommaiorcs ~de fusIoderiVldasdaaslCllOSfera. 

o ainOilo esti fOl1emenle enriquecido em Ph nodiog&>ico (~Pb - 19.94). Todas as 
amostras plotam acima da LiMa de Refemteia do Hemisfmo Norte (NHRL) IlO5 diagram» Pb'Pb. Os 
dados de is610pos de Pb pan as roclJas basieas a mtermcdiirias (incluindo alguns diorilO p6rfiros e 
diabasicos da regilo de Bairro Alto), biOlita lampr6fin:ls e wn lJ'aquito da Ilba de SIo Scbasl:iIo 
evideDc:iam a aoomalia DUPAL, 0 que nIo 4! 0 caso do aln~ilo e dos campionitos/moDchiquilOS. 

Os dados geoqubniCO$ COlI'Oboram, porWl1o, para conaibui~Oes de cliferentes componen!es 
mant~licos na ~ dos diques bUicos a inlcnnediirios e 1amprofiricos. Enquanro os primeinls 
parecem es~ relaciorlados com 0 m.agnwismo da Bacia do Parani, os liItimos podem estar awxiados a 
lOIleventomagmAlicoakalinode idade intennediAriaenn ada inlru$lO dos diques Wsicos a 
Inlennediirios (130 Ma) e aqucla do complexo sienilico da Ilba de SIo SebastikI (30 MI), como ilIdicado 
pelais6cronas"Srl"sr. 

AMlrle! : The eoastlinc between 510 Scbastilo and Uharubacitics andlhe shoresofSio Scbastilo, 
ArIehieIa and Mar Virado islands (Sia Paulo Stale, Brazil) are crosscut by sevenl small swarms and 
isolated dykes tmlding NSSE. The main rock. types range from basic 10 intermediate. bul also a 
eonspicuous variety of alkaline lamprophyres occur side by side with tbc main group. The thicknesses of 
tbc basic 10 intennedilllC dykes vary widely, from I few o;enlitnelr=. 10 $even!\l mclTe5, while the 
lamprophyres are a few lens ofccntimetres thick. 

Plagioclase(labradorilelande:sine),pyroxme(lIIgi!eand~pigeoni!e)andironoresarethe 

rod·forming miner:als oflhc basic 10 inlmncdimc dykes. C)· and F-bearing biotite is an lCCCuory mineral 
and edenite-homblende may substitute f(W pyroxene. Quenching !eXlUCeS are found in the rims of some the 
dykes. The cores of the thicker dykes are usually coarser grained and granophyric Inlerwowdu of quartz 
and alkali feldspar lISually sUlTOUlld plagioclase gystals, luding 10 more illiennediate whol¢-roek 
compositions. The minimum augite-pigeonitc gystaIliz:alion tempemures are lOOO"C-l l OO"C. Ilmcnite$ 
OIllyllppearintbescrocks1llldtcm~ofenolutioninTi·Fespinclare14O"C±3Q<Candlog,ofO,of 



16±2 
In tum, the lamprophyres present abundant megacry~ts of pseudomorphosed olivine and 

clinopyroxene. The groundmass is composed by t;tani£erous Ca-rich augite, calcic plagiodases, oxide 
minerals and dcvitrified gius. Kaersurite,phlogopite/biotite, analcime andmelilite distinguish one type of 
lampropbyre from another (comptonites, monchiquites, picritic lamprophyres, biotite lamprophyres and an 
alnOite). Calcite is fairly oommoo and forms, "'ith analcime, globular sttucnues (ocel"), indicative of high 
H,O pressures, which also favours kaersll1ite crystallization 

Al pla~ an important role in the mineral chemisti)' of the ainOite, to compenute for its 
deficiency in silica. For example, zoned Cr-spinels have rims of AI-rich titanomagnetite rompositions. 
Zoned phlogopites and Cr-spinels from the dnOite and biotite lamprophyres show similar chemical 
behaviourti"om cores 10 rims, suggesting th1ltthese compositional variations occun-ed simulta/>eQUSly in 
both minerals. 

Compositions of fresh cores of olivine$ are Fo,..Fa,... Geothermome1ry applied to the Cr
spinels inciusions in olivine megacrystS indicatestenlperatUre$ oftbe order of lOOO"C-1200"C. 

Thebasictointermet!iau.dyke$havelowMG#{$l9)asopposedtothelamprophyres(MG# 
~1-13; ca. 80 for picritic lampropb~s).The£ormcrarcclusificdilSbasalts,tra<.:hybasalts, basaltic 
trachyandesites and tra<.:hyandesites. AlA Na,O and K,o cootents increase while TiD" FeO" MgO and 
CaOdecrease from basic to intennediatetypes. 

The lamprophyres are classified as foidite5, with Si~ < 47"4, Allo, varying from j% to 
14%, MgO > 7% and with high H,o and co, contents. Fw1hermore, the picritic lamprophyres classified 
as picrobasallS have the lowest Tiel:!, AJ,o., FeO" Na,o and K,O contents, The chemical cL=ificatiOll 
distinguishes a tephrite group, rompositil)!1i]Jy intennediate between lamprophyres and basic to 
intermediate rock types. 

The basic to intermediate dykes have {l.3IYb),.- 16 and negative Nb, Ta and Sr anomalies. 
The alnOite has (LafYb),.-42 and is enriched in P, Ba, Sr, Th, U, Nb, Ta and L.REE compantively to the 
other rock types. It also differs from the other lamprophyrel by a negative Ti anomaly. The picritic 
lamprophyres show the flaDed profiles in the multielement diagnuns and are the least enriched in 
incompatible elements . 

Least-square analyses and crystal fractionation calClilations show that the picritic 
liUllprophyres arc cwnuJate pbascs in the cvohrtion of the lamprophyres. On the other hand, it was not 
poS$ibletod.eriveintenned.ialerocksfrombasalticones,suggestingcrustaloontaminationsupportedby a 
silica gap of8-9"J>. 

The basic to intennediatedyleshavesl<li)-5 and initial 17Srl"sr of 0.706 to 0.707,falling 
in a range between the low_ and high_Ti Paean! basalts. [n oontrast., the lamprophyres show tJJi) 
bctween+land+2andinitial 17Srt"sraroundO.70S,whichindicateadeeperrnantlesourcewithgrealer 
proportions ofastbcnospb.eric-derivedmclts. 

The alnilite is highly enriched in radiogenic Pb (106pbf"'Pb-19.94). All ~ples lie well 
above the Northern Hemisphere Reference L.ine (NHRJ..) on PblPbplots.lsotope Pb data for basic to 
intermediate rocks (incJuding some diorite porphyries and diabases from the inland Bairro AIIO region), 
biotite lampropbyres and a trachyte from SSo Sebaslillo Island put the DUPAL anomaly in evidence for 
these rocks; it is not the case with the alni!ite and the camptoniteslmonchiquites 

Thegeochemicaldatasuppol1adistinctinputofmanlleoolllpOnents inthegcnerationofthe 
basic to intennediate and lamprophyric dykes. Whereas the former seem to be related to the ParaIIA Basin 
magmatism, the latter may be as.sociated with an alkaline magmatic event intermediate in age betwun the 
intrusion of the basic to intennediate dykes (130 Ma)and that of the syeniteoomplex ofSSo Sebastillo 
Island (80 Ma), as indiC3ted by 17Srr""sr isochrons. 

C6ES, Alia Maria 
A Formllf{jo Pot; (Carbonifero/nferior) da Bacia do Parnaiba. 05 de ~ctcmbro. 171p. -+- lOp. de anexos. 
Orientador. Armando Marcio Coimbra. 

Resamo: Este uabalho refere-se i antJise fitciol6gica das rochas silicic]js(icas da F~o Potl 
(Carllonlfero Inferior) e das Wlidades limitrofes (forma¢cs Long! e Piau!), tomando-se como bas<: dados 



de superfll'ie e de supcrficie coletados, respectivamente, na borda leste e oeste (P~o 2-IZ-l-MA) da 
Bacio. do Parnaiba. Os resultados deste estudo levanm ao r«onhecimento de duas seqil&cias 
depo$icionais distintas, sepel3das pardiscordtncia. A primeitaseq!llncia inc:llli dep6sitosdo topo da 
Fo~o LoIIgi e base da forma¢o Pod (Grupo Caninde). A se~da sequencia conlan dep6sitos das 
por¢es basais d.aFo~ PilJ,li (Grupo &Isas). 

AanilisefacioI6gicado$dadosdeSllpcriicicrcvelouqueale<l~ia~(topo)IPoti 

(base) e representada par dep6silos platafoonai.s, Jitorineos e fluviais, os quais est!o organizados em wna 
sucesslo dominantemente progradante. 0 ambiente de plataforma e represe:otado poe pelitos laminados 
(lama de ojfthore), bern como poe arenitos finos com estrarifi~ cruzada hummocky, lamina¢o 
ttuncada par onda e lam~1o plano-pa:a.lela. (introdllZidos pela ~ de tempestades). Ambientes 
litor4neo5s1orepresentadospordep6sitosde:a)41wrf/QCf(arcnitolfinosamedi05tomes~ 

.fWoIty}; b) tidal sand ridgn (are:nitos fioo:s a m6dios com estratifical;lo cruzada sigmoidal; c) planJcies 
de mare (riDnitos com acamameoto j1asa, w"")' e linsen}; d) bamJs de joruhore (iU"Cflitos finos com 
1~lopJano..pa:a.lela.fitobiorurbadoletoml~de<:Orrellte)ee)laguna(siltitosein~ 

iU"Cflitoslsiltitos com lam~ pJano..panlela). Os dep6sitos f1uviais sAo OOIISfitufdos por amritos grossos 
I t(ltIgiomerjtieos com estTatificao;.Oes cruzoJda t.abulN e acaoal.8da, interprewios como resulWltes de 
mi~1o de buras edunas s~uosas ClII sisletIllldotipoentre~. 

Estudo complcmenw da seqQtncia rcferida acima, baseando-se em dados de subsuperficie, 
combinando lIDilise facio16gica de testemunhos (Po«o 2-ll-I-MAl eom a corre~ com outros poo;os, 
sugerem deposi<rSo em sistemas deltaiCl)ll com retraba1harnento )XII" ondu e IlWts, 0 qual evoluiu, em 
parte, para estuirio (topo da F~o Pori). Neste contexto deltaico-esnwino, as ficies mais proximais 
com:spondem i FOIJ!IIiIYIo Poti e as mais distais i Fo~ Loop.. 

A wlise faciol6gica de parte da sequencia referente i base da Formacao Piaul (Grupo 
Balsas) tueloo dep6sitos de dww e6litlS, leques aluviais e de wadis, CIJ1ICterizando urn 5istema 
desertico. A sedimeD~ Piau! foi desenvolvida. em urn cenArio de progressiva mudan~ de 
paleolatitudes, tendendo a btK:ia a eondi¢es dinAticas =111 vez mais quentes e Midas. Os litolipos 
rud!ceo$ea~dc:dep6silO$pertur"b.Iosevidc:ncWnapresen!;ldc:abalosslsmicosconcomitantes 

com a deposi~ os quais provavelmeme, resultanun de movimcntacOes teo.tOnicas rclaciondas is 
manifeslal;&:s JnCUI"SOI"3S da agrega<rSo do Supereontinente Pangea, dunnte 0 Permiano 

o dima vigente durante a deposi<rSo d3 seqllCncio. Poti-t.onp en do lipo tempellldo, sem 
evidencias de quaisquer inflmnciasgJaciaJ 011 periglacial na sedimen~. AIw taxasde evapo~ do 
sugcridas pela prese!l1YII das seguintes fei~6es: a) esttuturas do lipo leepeu, b) conc~ de gipsita ("rosa 
do deserto''); c) pseudomorfos de minerals evaporllicos e d) tre$Cimento $eCIIll£Ijrio eodiagenetico de 
feldspatos.Duranteadeposi~daseq(llnciasobt"ejaceole,condi~climAticasmaisquentese6ridas 

prevaleceram,culminando com urn periodode intensadesertific~dabacia. Acrcdita-seque a te~cia 
a dimas cllda vezmais severos poss.a seratribulda a bacia. Acredita-se que a tendl!nciaa dimas cada vez 
maisseverosposs.aser.tribuIda.tagre~doSt!peI"COOlinente?angea. 

A evolu~ sedimentar das duas scqilCncias rcferidas acUna $6 pode ser entendida, 
oonsideraruio-se 0 quadro geouct6nico d3 Provincia Sedimmw do Meio-Norte do Bnuil. onde estas 
acham-se inseridas. Esta provfncia, amcriormente considerad& como Wlidade geotectlmica ""iea (islo e, 
Bacia do ParnaIba), aprnentou evo~ policlclica, 0 que pennite compartimeoti-ll em diferentes bacias 
com gtneses e iclades distiDtas (bacias do ParnaIba, da$ AlpereaIas, do Grajlll e do Espig,lo-Mestre). 

A Bacia do Parnaiba, com an:1 de 400.000 kID', representa po~1o remanente de extenSa 
sedimcnta¢o intrac:ralOnica afro-bnsileim. Tits gnwles ciclos transgressivos-regressivos 
(c:orrespoodmtes &0$ grupos Semi. Grande, C3IIinde e Ba\$3S) sIo reconhecidos. Estes depOsitos 
acumularam-se do Siluriano m I conlinentaliuoo;:lo da bacia no Triassico, ~fletindo a fo~ do 
Pangea. No Jurissioo, em decotrlncia do inlcio dos processo ~lacionados com a desagrcga.~ do 
Paleocootmente Gon<iwww, a regilo central da Provincia Sedimentar do Meio-Norte foi abatida. gerando 
urn sistema de riftJ denominado de Anflclise das Alpercatas. Esle "rifteamento" atingiu w:na are... de 
70.000 kml, onde sedimentos f1uvio-lacustres (formay6es Pastos Sons e Corda) acwnularam-se, fofOWldo 
urna sucesslo de 200 m de espesSW1l. Rothas vulclnicas de idadesjurissica e eocretkea (forma~i5es 
Mosquito e Sardinha) ocorrem em associ~!Io a estes depOsitos. No Cretkeo, como rcsultado dB abertura 
do AILantico, a sed~ £oi deslocada para oovos sltios deposicionais. Ao norte, Bacia do Grljau 
(area de 130.000 km') estabeleceu-5C como re:sultado dB lase de su.bsidblcia lennica, promovendo a 



acumul~ de 300 m de ~imentos e6lico-Iagunares (form<lfOes C0d6. Grajm\ e ltap«uru). 
Conwmitantemente. LIIlIII &rea de 170.000 kInl subsidiu ao sui, resultando na Bacia do Espiglo+MeSU"l:, 
onde. pelo menos. 400 m de dep6sitos f1uvio.eolieos foram acumulados (Grupo Areado e Fo~ 
Urucuia). 

Abl:tl'1lrt: This research on silkic]astic rocks of the Pori Fomwion (Lower CarboniferoU$) and adjacent 
units (Lonpaod Piau! formations), based onbolh surfaoe andwbswface data fi'om the east and west 
(well I-ll-I-MA) ponions of the Parnaiba Basin, respectively. The results of this study led to the 
recognition of the di$tinctive depositional sequences, se-pIII1Itcd by an unconformity. The tim sequence 
encompuses deposits of the uppem1ostportion of tile Lonp Formation and lo~tponion of the Poli 
formation (Canind~ Group). The scwnd sequence comprises the lowermost portion of the Piau! 
Formation {Balsas Group). 

FaciologklJ anaJysis based on surficial data reveakd that the Longi-Poti sequence is 
represmtedby~elf,~andfluvialdeposits,arrangedinaprogradingsuccessioo.Shelf 

environment is represented by laminated pelites (of'fshore muds), as well as sandswnes with hummocky 
f;I"()S$ smuifi<:atioo, parallel and wave-genemed truncating lamination (storm deposits). Nearshore 
environment is rtprC:SenIed by deposits of: a) shoreface(f1oe-tomedium-graioedsarubtooc:swith swaJey 
cross stratilkalion); b) tidal sand ridges (fine- to medium-grained. sandstones with sigmoidal cross 
stI'IItificatioo); c) tidal flat (rhythmites with Raser, wavy, and linsen bedding); d) o~ bars (rme
grainedsand$lones with planepanUel Laminuion,phytobiorurbatioo,and paninglinealion); and e) lagoon 
(siltstones and interlayered siltstones/sandstones with plane parallel lamination). Fluvial depo$its are 
reprnemedbyconglomentictocoarse-gnined SIDdstooes showing tabular and crough CfOSS smuificalion, 
attributed to migration of subaqueous bedforms and ban fonneoi in a braided system. 

Additional studies of the sequence referred above, based on subslll'filce data combinins facies 
analy$iso(cores (welll-ll-l-MA) and correlation ofe-Iogs &om this and twelve otheTwells from the 
ParnaJba.Basin,suggest:Jdepositioo in a deltaic environment reworked by waves and tidal currents. The 
delta woukI have evolved to l1li estuary II the top of the Poti formation. Within this dcltaic-estuarine 
system, the Pori formation represa!ts mon: proximal facies, wh;l~ th~ Lon~ fonnation ~ts more 
distalfaeies.Diagenel:icstudiesofthePotiFo~;onbasedon~datarevealedevidcnceofsignifiCllllt 

texttnt and mineralogical changes. which indicates eo- and mesodiagenctic stages. Eodiagenesis is 
indicaledby: a) introduction of clay by biogenetic processes; b) mechanical compaction; and c) secoodary 
feldspar growth. Mesodiaseoesis is indicated by: a) chemical compaction; b) cementation by qlllrtZ, 
smectite,barite,caicite,kaoliniteand dolomite; aod c) dlssolution of the newfonned minerais. 

The faciological anaJysis of the sequence represented by the Piau! FOrm.ltion {Balsas Group) 
revealed eolian, alluvian fan and wadis deposits, characterizing a desertic depositional system. RudaeeoU$ 
and disrurbed depo$its attest the pnsence ofseismicchocb contemporanCOll$ to the depositioo, probably 
resulting &om tectonic movement! associated with the formation of the Pangea 

Climate during deposition ofthc: Poti-Long6 sequence was temperate. without evidences by 
glacial or periglacial influences, with high evaporation 11ltes, as suggested by the following features; a) 
teepee suuctures; b) &ippsite concretions ("desenroses"); c)pseudomorplts of evaporitic minenl.b; and d) 
secoDd.arygrowth.Duringthedepositionoftheoverlyingsequence,wannerandaridclimlliccooclitions 
~led,whichculminatedwithll'lintensivede$ertificationofthebasin.[tisthooghthatmoresevere 

climates resulted &om the formation o(Pangea in the Pmniao. 
The $edimentary evolution oftlH: two sequences referrW above can oolybe understood 

considering the aeotectonic scenario of the Bl1l$ilian Middle-North Sedimenwy Province. in which these 
sequencnare insert in. Three major D'lInSgressive-regressivecycles (equivaJentto Serra. Grande. Canindo! 
and Balsas groups) are recognized. These deposits (3,000 m of thiclmes:s) ac<:umulated &om Silurian to 
Triassic as a response of the Pangea formation. During the Jurassic. with tho: Gondwana split out, the 
cennl ponion of the Middle-North Sedimentary Province sank due to the formation of. rift system 
(A1percatas Amphiclise). This rifting reached an area of 10,000 kml, wheR fluvio-lacustrine sediments 
(Pasto$BonsandCordaformations)~u[ated,Te$ultinginasuccessioDhaving200mofthiclmess. 

Jurassic and Ecx:retaceous volcanic rocks (Mosquito and SardinM formations) occur in association to 
these deposits. During the Cretaceous, as a JUUlt of the Atlantic Ocean opening, sedimentation shifted to 
new depositional sites. Northw.vd, the Grajau Basin (130,000 kInl) establisbed due to thermal subsidence, 



promoting accumularion of eolian-lagunar deposits (Cod6, GrajaU, and ltapet;unJ. formations), wbiclJ 
reached 800 m in thickness. Simultaneously, an area (170,OOO bil') located $(HIthward sank, resoking in 
the Espig!o-Me$!Je Basin, where at least 400 m offluvio-eolian deposits accwnulaud (Areado Group and 
UruclliaFormation), 

HADDAD, Regina CI~lj. 

o BatO/iio granitoide Pi"hal-Ip"ilina (SP-MG): "'" exemplo do magmatismo c{)fc;o-alcalina potasslco 
ntoprolerozo;co no s"de.Jie brasileiro, 07 de n(lvembro. 27Op. Orientador: Hompeter Herl>erto Gustavo 
105tUlbricb, 

Resll.o: 0 magmatismo granil6ide neoproteroz6ico do sudeste bnlsilciro comprccndc Ulna ampla 
variedade de suites com caracteristicas geoquimicas pcculiaJu, indicativu de wna oomplcxa evol~ 
tec:t6niea. De particular interesse cmrc estas suites encootram-se grandes bat6litos alongados sin
orog&licos, que constituem usocia¢es eomposicionalmente expanciidas, e entre ()$ quais se destaca 0 
Bat6litoPinhal-lpuiCma. 

o Ba1Olito PinhaJ-lpuiCma abnnge uma Wea de ctmI de 930 Ian', e se estende do eXlremO 
nordeste do Estado de SAo Pauloao sw.ioestc do Estado de Minas Gerais. Numa orien~!Io de W para E, 
o bat6lito acompanba 0 limite do segmenlO setcnlriODa! da Nappe de Empunto Socorro-Guaxupt, 
definido pcla WIla de cisalhamcnlo da Jacutingil, alt il regi!lo de IpuiUna (MG). quando mllio se inflele 
paraNW,seguindoases\nltun..Sregionais. 

Os ptit6ides do m/IoCi~ sIo intrusivos em ono- e paragnaisses migmaliticos e sua col~1o 
~ anterior (il contemporane.?) tanto ao desenvo\vimemo da foli~ principal. quanta ao auge da 
migmali~ rcgioml. Apresentam uma fol~ lect&tica marcaDte, de ~ predominante 'NNW, 
desenvolvida sob lemperaruras elevadas, e marcada pelo alinllamenlO de megacrisl3is de fcldspato 
a1calinoedemiDeraismificos. 

1Ws assoc~ distincas de gJ3llit6ides, afIorantes nilS v~as do bat61ito, for2m 
considerad.u geneticamen!e independenles !las rocIw do mac~: (a) ()$ biotita monzognnitos e 
grmodiorit()$ portirIticos alribuidos ao ComplCJIo Pinbal; (b) os gnmitos equigranulares a 
inequigranulare$ anattIicos "tipo" Pinhal; C os homblentb-biotita monzonitos e qlWtZO monzonitos que 
consliruem 0 Macioto Monwnftieo Maravilha. 

o Bat6tito Pinhal-lpuiUnil compreende \lID conjuruo de roc:has granit6ides oominanlemeIlte 
porfiriticas a porfLrUides, com urna ampla e continua vari3flo composidonal (de quartzO monzodioritos a 
sienogranitos), que define uma tend!ncia modal clkio-alcalina de alto pot6ssio. 0 mapcamcnto 
facio16gicodestesgranit6idespennitiuoreconhecimentadevintectrtsftciespetrograficasdistincas,que 
fomm agrupadM em trh grandes llllidades, em fun¢o de 5II3S caractertsticas texturais e composicionais. 
A unidadc mais antiga, sao Jos~ da Pnita, cornsponde a termO$ intennedWios, com amplo predominio de 
quartzo roonzodiorilOS e com ()$ minerais maticos represcntado:s par bomblenda C± clinopiroJ\~nio) e 
biotita, totalizando cerca de 20%. A segunda unidadc. dcnominada lpui.:ma. 6 predl)lllinante e wmpreende 
esseocialmcnte quartzO monzonitos que mostram varia<r{les gn.dacioMis a momogranilos, e ttm anfib61io 
e biOliia como minerais mMicos principais, perfuendo, em mtdia. 15% do volume de rocha; "1lugen
anaiss,c,s" deseovolvetll-se Duma faixa proxima. zona de cisalbamcnto de Jacutinga, na poTyIo S-SW do 
bat61ito. A tef'Ceira unidade, SemI. do Pau d'Alho, com as roc:has mais diferenciadas 00 coojunto, ~ 
consIirulda poT monzogranitos e sienogranit()$ com biotita. como mineral mifico principal <:m pl'OpOl\:lks 
proximas a 5% IllS fides de maior e:qnsslo areal. 

Erw.:laves mtficos dominanlen>ente quartzo dioriticos, comuns em todas as unidades, podem 
COll5lituir ocornncias mapeliveis Oil regiao de lpuilioa (MO). Apresentam rel~1les de contalO e in~ 
com os granil6ides do m/IoCi~o que $Ugerem a ~ontcmporill1e idade dos magmas moUicos e felsicos. 0 
magmatismo mifico pance lei' camer =Ie, tendo per.;istido a~ a cri$talizay!o <las roc:ba$ mais 
tar'diasdobat6lito. 

A caracte~1o geoqulmica dOlI granit6ides do Bat6lilo Pinha/-Ipuilioa defLDiu uma suitc 
cilcio-alcalina a ll.lcali-cll.leiea de alto poUssio, que estabcloce uma seqntncia continua desde ()$ tcrmos 
inlermedWios dasunidades SloJO$4! da Prata c IpuiUna au! os granitos mais difcrenciadosdaunidadc 
Serra do Pan d'AIho. As rocbas granit6ides ~ padrOes geralmeme frac:ionados de elementos 



terms raJ11S, com anomalias de Ell neg1igenciaveis a pronunciad.u, concentra~1\e~ relativamente elevadas 
de elementos LIL, bern como altas raz1\es isot6picas de Sr, que ref\etem wna inflllO!nc:ia importante de 
materiaisClU5tais mais evolufdosnag&lese doogranit6ides. Os enclaves m;fficoo apresentam alg\IIIW 
fe~1\e$geoqufmicassimilareso\q\lel.a$do:sgranit6idesencaixamcs,masfog=aten~ciageraldefinida 
pelas rochas mais fracionadu do bat6lito, sugerindo urn grope quimi<::o diiltinto e geneticamenle 
indepeodente. 

Partedadiversidadefacio16gicaquecaracterizaobat6litorefleteainftutnciadeprocessos 
eomplexO$ IL1 evol~ dons magmas JW"CIltais, en.volvendo mecllllismos de cristalizaglo fraoionada entre 
as difcrentes fides que dcfincm a tendencia evolutiva principal do maci\XI. Os modelamentos 
geoquimicossugercmoncionamcntodeplagiociUio,clinopirox!nio(tanfib6lio),biotitaeilrnenitana 
deri~dasrochasintermcd.iJriasdobat6Iito,enquantoqueofracionameDlOdefeldspatoakalino,ao 
!ado se propon;Oc$ significativ.u de anfib6lio, t iDdicado na dcriv~o do5 monZOgnlJlitos mais 
diferenciadosdaWlidadeSerradoPaud'Alho.Proces50Sldicionaiscnvolvcndointe~ocntreos 
gnmit6ides e os enclaves maticos, no exIremO leste don mac~, podem expliClll" vari~ faciol6gicas 
localizadas,epulsosrnagmjticosdistintos~caracterizarossiena-efOOllZ08J'3Ilitosda~ 

oestedobaiOlito,qllCconstilllCmifUPO$qufmicosdi$tinto$. 
o gande vollmC de rochas granit6ides com C(lmposi~1o mo!dia relativamente primitiva, 0 

camer sin-orogblico, e as altas raz6es ULElHFSE inWcam fei~ de magmatismo de margens 
continentai$ltivas,en.volve:ndoacolltl1"bui~lodefoJlte5enriquecidasemKcomponeotesdesubducorlO"na 
genese dos grmlitOides do batc\IitCl. 0 aceutuaciCl enriquecimento no conteW:lo de elementos LIL deve 
reflctir fontcs de IIIIIIIto litosfmco enriquecido, ainda quc uma contribui~ substancial de crosta 
c<mtincntalsejaindicadapelaelevad.apropor~deSrradiogenicCl. 

OS granitOides do Bat6lifO PinhaI-lpuiWlio reprcsentam parte do extenso magmatismo caIda
alcalino potiMico regional, de c:artter s~o an CicIo Brasiliano. SIn intcrpretados como 
anteriom l principal eupa de col~ da Nappe de Empwrto SocOfTo-Guaxupe, e SIlaS cancterlsticas 
geol6gicas,petrOgn!.fic3segMqUlmicassiocornpaniveisaquelasd05granit6idestipol-Cordi~lranos, 

gerados em arnbimtcs tecWniws prt-oolisio~ de aroo magmitico, e relacionados a regimes de 
subduc~lodolipo-B. 

Abstract: Neoproterowi(: granitic magm.ali$m of$OUtheasum Brazil cornpri$es a wide varietyofrocl< 
suites with peruliar geochemical sigllatluts, that arc indicative of a complex t«toni(: evolution. Among 
these suites are tbose making lip 1be large and e longated synorogenic batholiths, formed by 
compositionally expanded grmitic suites, of which the Pinhal.-lpuiUna batholith is of panic war interest. 

The Pinhal-lpvruna batholith, that comprises an area ofabaut 930 kml, extends from the 
northeastern pan of sao Paulo State to the southwestern of Minas Gmris SQtc. Its orientation is dose to 
E-W, following the limit of the northern segment of the SocOfTo-Gu.axupt Throst Nappe, h~ defined by 
the Jacutinga shcar wne, with an inflection toNW at IpuiWlio region (MG). 

The granitoids of the bIuholith are intrusive in migrruniric ortha- and pamgneisses, and were 
emplaced before the m.ain foliation and the regioDal migmat:iDtion wen: developed (or 
contemporaneously to both?). They show a remarkable tectonic foliation trending WNW, developed WIder 
high-temperatures and characterized by the orientation ofK-feldspar megacrystS and mafic minerals. 

lbree associatioQ$ of distinct granitoid Wlits outcrop in the batholith vicinities iUldwere 
considercd.gcnetically inlkpendcnt fmrn the rocb of the massif: (a)polJlhyritic monwgranites and 
granodiorites that comprise the Pinhal Complex; (b) anatectic biotite granite ofthe Pinhal-type, and 0 
homblende-biOlite monzonites and quarttmoozonites of the Maravilha Monzonitic I!la$sif. 

The Pinbal-lpuhinabathoHth comprises ofporpbyritic granitoids and displays a targe and 
continuous compositional variation (from quartz monzodiorites 10 sienogr:anites) that defines a high_K 
caJc-alk.aline modal trend. Twenty three distinct petrographic facics were recognized in tho= granitoids 
and, accordingly to their teJItural IUId compositional cbal1lcteristics, were grouped into three major rock 
units. The oldcst is Slo Jos6 cia Pn.ta unit and it consists of rocks of intermediate composition, with the 
predominance of quartz monzodioritcs in which the IfQfic minerals, represented by hornblende 
(tclinopyroxene) and biotite, correspond to 20%. The second unit, named IpuiUna., predominates IUId 
comprises essentially of quartz monzonites with 15% of amphibole and biotite, and show gradational 
variations 10 TnOIIWgr:anito:s. Augcn-gneisscs occur closc to the Jacutinga sheaT:wne, at the S-SWportion 



of the batholith, Th~ third unit, Semi do Pau d'AIbo, i~ repr=ted by the most differentiated I'O\:ks, 
con~isring ofmonwgnmitc:s and siomognmitcs. Th~ IlllIfic mineml is biotite and it is up to ~%. 

Mafic quartz dioritic enclaves are commonly observed in the granitoids of all units and can be 
mapped at the Ipwima region (MG). They show contact relationship and intcrac:tion with the regional 
quartz monzooites, suggesting that the magmas responsible for the cl)'Stallization of both rocks are 
contemporaneous. 'The mafk magmatism seems to have persisted until the later units of the batholith have 
crystallized. 

The geochemical bchaviouroftbe granitoids of the Pinhal-Tpuiima batholith indicates a high
K uic-alkaline to alkali-calcic suite, suggesting a corninllOU.S sequence from the intermediate memben of 
theSk>Jo~daf>n.taat\dlpuifut.aunilStothemo5tdifferentiatedgranitesoftheSerradoPaud'Alhounit. 

RemartaOle features arc al.so the fractionated RE£ patterns with negative EU anomalies, weakly to 
strongly developed, and a significant L1L£-enrichmenr. as well as high isotopic Sr ratio. This radiogenic 
Srmay indicate tile influcn<.:e ofthc contint:ntal crust in the gcnesis ofthcgrnnitoids. The mafic enclaves 
some chemical and isotopic signatures wiIh the granitoids, but their composition depart, however, from 
the ba<::k-extrapolatiOTl$ of the chemical trend defined by the fractiooatcd I'O\:ks of the batholith, suggesting 
a distinct andgrnetically independent ehemical group. 

Part of the faciologicaJ divenity of the Iwholith indicates the influence of complex processes 
in the parental magma evolution, involving mechanisms of fractional ~talliZ>l1:ion bctwccn the different 
facies that deflne the main cvolutive trend of the musif. Goochcmical rnodelssuggest a fractiOltalion of 
the piagioclase,clinopyro:o;ene (±amphibole), biotite and ilmenite in the derivation of tile intermediate 
rockiofthebatholith,wttereaslhe fracti.onation ofK-feldspar and amphibole indicates the derivation of 
the most differentiated monzogrnnites of the Serra do Pau d'Alho lWit. Additional processes involving the 
interaction of granitoids and mafic enclaves, at the easternmost part of the Ill3S$if, may e"Plain some 
faciologia! variations. The sicno- and monzogranites of the west portion of the batholith constitute 
different chemical groups that may represent distinct magmatic intrusions. 

The great volume of granitoid I'O\:ks with relatively primitive average composition. the 
synorogenic character, and the high LrLElHFSE BtiOS indicate sigrmtures of magmatism of acrive 
continental margins. with the contnbution of SOIII'CC5 rich in subduction componenlS. The remarkable 
highcrLILE COIltenlS may suggest tile influence ofLILE-rich source areas in the lithospheric mlllltle, 
altbougha large contributioo from coruinental crust is impJied by the high Sr isotopic rario. 

The granitoidsofthc Pinhal-lpuiUna batholith represent aportioo of the e:o;tensive regional 
high-K calc-alkaline to alkali-cakic magmatism, which is synorogenic to the Bnuiliano Cycle. These 
rocks have been interpreted as being formed before the mm empJacem.ent sI.aiC of the Socorro.Gunu¢ 
'T"hnI$t Nappe, and their geological, petrographical and geochemical characteristica an comparable to the 
Cordilleran i-type granitoids,thoughtto be generated in B-typesubductional environmenlS. 

LANZARINI, Wiison Luiz 
Mode/os e simulll{6es defaceis I! seqiiencW$jluviais e eO/ieas de ruervaloriw pttroliftros. 09 de agosto. 
20~p.Orientador;GilbertoAmaral. 

Resumo: NIlS bacias sedim.entares bra.sileiras produtoras de hidrocubonctos (petr6Jco e gas nanuaI), 
ris unidades estrarigrMica$ de origem fluvial dOll e61ica se destacam como reservat6rios; • Formao;!<> 
Sergi, do Jwmic<>, rase ~rifte da Bacia do ~Oncav(); a Forma~ ~ do Cr~eo Superior, fasc 
driftdaBaciaPotiguar;eaFo~!!aMonteAIegrc, bascdaseqlltnciacl:1stico-evaporitiQde idade 
carbooffcro-permiana da Bacia do So]imOes. 

AForma~oSCTgi,principaJ()bjetodesteestudo,apresentataciesde$istemafluvia\decanais 

entrelalj:lldos, associados As tacies e6Jicas de dunil$ e interdunas. A F~lIo A~u foi depositada em urn 
sistema fluvial de carga mista, com caraClcristicas entre en\1elalj:lldo e meandrante, e pede ser 
caracterizada como de urn sistema meandrantc de granulometria gr()$sa. A Forma~ Monte Alegre 
apresenta flk:iesde dunas, interdunas, lagos depcqueno pone, sabkhas, e canais de wadis, de sistema 
de~ertico. 

M flk:ics sediment.ares destes sistemas s.Io caracterizadas arraves da descri~ao de 
testemunhos e de afioramenUlS. com fnfase nos aspectos do gcomctria deposicional das unidadc:s. 



Modelos deposicionais conceituais de uma a tJts dimcnsOes sao construido. para as trh unidades 
estratigrnficas,procurando-seincorp<nraosmesmosasdimens1lesdastlcies eassocia,.1les. 

Pormeiodautili:W;ilodesoftwaredisponlveis na literatura, s.!oaplicadasalgumastecnicas 
de modelagem materruitica e simuill,.:!o de f!cics e seqMncias deposicionais. S!o utilizados modclos 
probabiUsticos de proceuos de Marl<ov e da geoestatistica (simu~1o condicional de vari'veis 
categ{iricas., no caso, f!cies sedimentares). Modelos marematicos detenninlsticos baseados em par4meuos 
deposicionai., tais como taKaS de migrao;lo, sedimen~ e subsid!ncill. do sistema, 510 em~gados para 
gef3/Ylodeformasdeleito,estruturassedimentMespriman..sesequenciasaiuviais. 

T!is imagens de mtlite de ambientes sedimenlare$ recentes, equivalentes aos sistemas 
deposicionais antigos das unidades estratignlficas em estu<io, s.ao processadas e classificadaz ern 
categorias de Ikies sedimentares. Estas imagens slo est10 empregaaas no estudo geoeSlatistico para a 
detenninaciodavariabilidadeemplantadasunidade.geneticas. 

Os resultados OOtidos pela modelagem deposicional detalhada e pelas simul~1les 
maternatial; mostram a geomelria e os p~ da distribui~llo dc flIcies sedimentares em woo ou mais 
dirncns1les, para. cada urn dos sistemu deposicionai$ estudados. Os modclo$ conceituais e malCIllAticos 
ernpregado:s apresentml resultados complementares, fomecendo dadO'l possiveis de semn inoorponIdos 
um 50 outro, e ambos contribuindo para II. definir,:!o de aspectOs da geometria deposicional dos 
~t6rios. A integral,%) entre modelos matcmilticos probabiJlsticos (geoestatfstica de varili.veis 
categ{irku) e detenninisticos (sim~ de seqilencias aluviais) permite II. melhor eKolhade parimetros 
de entrada des programas, como wnbmJ uma melhor II.valia~ dos resultados das sim~. 

Abstract: In the Brasilian sedimentary basim!hal: have oil and gas production, tlJrn: stratigraphic units 
oftluviaJ andlor eolian origin are importaDl reservoirs: the Jurnssic Sergi formation, pre-rift sequence of 
Rec6ncavo bIIsin, the Upper Cretaceous Aoru fonnation, drift sequence ofPotiguar basin, and the Monte 
Alegmfonnalion,the lo,",w strntigraphic unit of the clastic-evaporitic sequence of the Carboniferous_ 
pennian age of the Solim1les basin. 

"The Sergi formation is the main object of this work:. It shows facies ofa braidcd fluvial 
system, associated with eolian facies of dunes and interdunes. The A~u formation was deposited in a 
fluvial system of mixed loadwitb characteristic between braided and meanderingsystcms and can be 
described as a coarse grained meanderbell system.. The Monte Alegre fonnation shows facies of dunes, 
interdunes,$Dtall lakes, sabkhas, and ehanneu of wadis, and constitutes a desertic system. 

The sedimentary facies of the systems arecltaraeterized through cores and outcrops 
descriptions, with etnphasis on the depositional geometry of the unil$. Cooceptual depositional modcls of 
one to three dimens:ioosare elaborated for these three stratigraphic units wbere facindimensionsand 
associations are incorporated 

WiththehelpoflvaiLable$Oftwareinthelitemture,somc:technicsofmathematicalmodelling 
and simularion of depositional facies and sequences are applied. Probabilistic models related to Markov 
processes and the geostatistic model (conditional simulation of categorical variables _ in this ease
sedimentary facies) are used. Deterministic models based on depositional parametcrs such as migration 
and sedimentation rates and system subsidence are used ro generate bed fortnS,hydrod}olWIlicsedimentary 
structures and alluvial sequences. 

Three sateUiteimages ofreceotsedimentary environments that are equivaleottothe ancieot 
d<:positiooal systcms of the stratignpbicunits understudy are processed andelassified into categories of 
sedimentary facies. These images are then used io the geoestatistical study for the determination of the 
horizontal variability ofthc genetic units. 

The results reached by the depositional modelling and mathematical simulation show the 
geomeuy and the distribution panemsofsedimeotary facies inonc 10 three dimeJl5ions, for each stu<iied 
depositional system, The oonceptu.al and quantitative models show slJ!IPlementary results, both 
conoibuliog to defme aspectS of the depositional reservoir geometty. The integration between 
probabilistic models (geostatistics of categorical variables) and deterministic models (floodplain 
simulation model) allows II. better deflllition of the prognms entry parameten, as well as a better 
evaluatiOllofthesimulatiooresults. 



MARCIANO, Vit6ria R4ia P'trt$ da Rocba Oliveiros 
a di:itrito ~atilico de Santa Maria de Itabira, MG. Mi11eralogia, geoqtlimica e zoneogrofla_ 27 de 
dezembro.216p.lvol.Orientador.DarcyP~Svisero. 

Re$ulDO: Os pegmatito:s estudados nesta tese aflor2lll na Rgilo localizada a leste da s..rn do 
Esp~, oendo limiuda em sua ~ meridional pel0 Quadrilitero Ferrifcro, tendo na extremidade 
norte 0 ml$ljclpio de Serra Awl e ao sul 0 de Rio Piracicaba. A llrea em quest!o situa-se na bord:. oriental 
do Craton do Silo Fl"1IJIcil;co. Os CO<J>O$ pegmatltiCO$ pertencem a Provin(:ia Pegmatlti<.:a Oriental 
BrasileiraeestJointrudidosemgranit6idesdoernbasamentocristalino. 

Estes pegmalitos encontram-se encaixados, geralmente de fOfIIlll discon:lante em rocru... 
granit6ides das suites dos Gnaissa GUIIIlhks, Granito:s Borrachudos e Gnaisses Bieas. Os granito:s 
Borrachudos silo caracterizados como perak;alinos, lIIlOfOIIeruoos intra-placas, apr..sentando padr!o de 
distribui~ilo dos ETR com lUIOIIlIlIia ncgariva de Ell, enriql.lCCimento dos ETRL rnl rc~ l\O5 ETRP. Os 
Gnaisses Guanhles e Bicas silo tambtm peralcalinos, anorogcnicos, portm nilo pudcram ser precisamente 
classificadosquanlOlambieociageotect6nica. 

Foramcadastnd0568corpospegm.atfticos,cLassificadoscomodostipossimplesezonados 
simples. A mineralogia esse:neial desle!l corpos e constiruld.a por feldspato potjssio, quartzo, e micas 
mllScovita e biotiu. Berilo e colwnbita s!o miner:ais acessOrios comuns a tados M corpos. Outros 
acess6ri05 menos abundantes incluem a f1uorita, 0 tophio. a monazita, a samarskita, a euxinita e a 
granada da sme almandina-cspeuartiu. Uma feiylo marcante e a pusenl'a de turmaJina (schorHu) nos 
pegmali1O$ da po~ none, e de fenacita em urn corpo da poIyOO suI da Provincia. 

Os feldspalM s!o representados por microclina mixima, pertilizada, cuja triclinicidade 
determinada pardi!raof1o de raios X varia de 0,70 a 1,0 e albita de baixa temperatura. Em algumas Iavras 
a microclina acorn: sob a fonna da variedade gemol6gica am.azonita, enquanto • albita em geml sc 
aprescnta sob a forma da varicdadc: cleavclandita. Estcs feldspato s!o pobrcs em elel11CDtos akalinos 
rams, cujas razOes KIRb, KlCs e RblCs situam-se proximas daqlleias ~ntadas pelas rachas graniticas 
da CTOSta. A ~o de II eYe dirctamentc proporciona! ao conteUdo destes elementos DIS rachas 
encaixantes. AniIise par ICP-MS revelam :!:ETIU>l:ETRP, e anomalia de Ell, ora positiva, ora negativi. 

As micas sAo representadas pelos politipos 2Ml da mllSCOvita e 1M da biotita. As ru6es 
KIRb, KlCs e RblCs s.!o similarcs 9 dos feldspatos e gJ3Dit6idcs em grntL 0 tcorem F varia em media de 
0,5 a 2,W., e todos elementos a1callnos raros aprcsentam-se em qlWltidades semelhantes a dos pegmalitos 
radioativosdeMOfIIIlbiqllC,AfiicL 

Os berilos consti!lJe1ll 0 principal interesse econ6mico dos pegmatitos que slio explorados 
como gemas (variedade igua-marinha) e comn mintrio de Be. Apresc:ntam-5C em prisrnM hexagonais, 
gera:imenle associados a haveniu. a baixo teoc em :Ucalis rams destes berilo! permite classificar os 
pegmaritos como pertencentes ao grupo A da classifi~!o de Cerny. 

Os ni6bio-tantalato5 silo constllufdos por coLurnbita ~Ta e Fe<:.Mn) de politipo 
desordmado, samarskita e euxenita gcnlmente mewnictiud.as. As inclusOes identificadas pol MEV
EDSs!ouraninita,W"aDOmicrolita,tengcritaemineraissilicatadosconstlruintcsdaganga.. 

A monazitaocOJTCsobaformadecristaissu~sdecilru!tricosdecorca.'ltanha,contendo 

inclus6es de hlJt10Ilita s.ecundUia, principalmente nas bordas do cristal. a conte(!do em ETRL>ETRP, e 
05 team; e Th e La caractcrium corpos de difCTCIrtes;lr-eas do Oistrilo de Santa Maria do lubira. 

AsincluslSesfluidasdcterminadasalrll~.daespectro:K:opiadeabsory!onoinfravermclhocm 

feldspatos,micas,berilo,qllilrlZOemonll.Zitas!oconstiruldasporsol~aquoSil5contendoCo,els 
vezcs CH._ No cuo do berilo .. indus&:s fluidas foram ainda invcstigadas por meio de microtermometria 
fomeccndo uma tcmperanua de bomogeneiza~1o total de 3100c a 4600c, que corresponde a tcmpe!lltWll 
decristal~domineral. 

Os resultados obtidos no deoorrer dess.e trabalho indicam que os pegmalitos do Distrito 
Pegmatiticn de Santa Maria de ltabim s.lo anato!ticos anorogeniCO$ e de idade brasiliana. Os dad05 obtidos 
pennitiram subdividir este Distriro em quatro campos distinto:s: Sabin6pol~ Santa Maria de ltabira
Fcrros,Scrra A zul-Euxnlitae ode Rio Pira<.:icaba. Os cO!pOs SCcal"1!ctcrizam porconterem baixostCOfl:S 
em elementos alcalinos raros, ni6bio-tantal.atos com ~Ta, Fc:::Mn, c ennqueclmnlto em ETR, Y, U e 
C. 



Abstract: During this wort we investigated the mincrnlogy and the geochemistry ofpegmatites that crop 
QUt al008 the area Ioc.atcd between the municipalities of Serra Azul (SI8"25'30" - W43007' 15") and Rio 
Piracicaba (519"54'50" _ W43"11 '25") in «ntral Minas Gerais State, Brazil. The ""'3 which represents a 
nQl'lh-sooth strip of the Brazilian Eastcrn Pegmatite Provincc is situatcd nearthe westem border of the Sio 
FrancimlCraton an<i in the eastem section of the Espinh.aI'QRange. 

The pegmatites are intrusive in basement rocks whiell are represented by the Borrachudos 
Granites, the Guanhks Gneissic Suite and the Bicas Gneisses. The former are anorogenic intraplate 
alkaline granites characterized by Eu negative anomalies as well as enrichment of the LREE over the 
HREE. Guanh!es and Bicas are also anorogenic and peralkaline; however, their realtectonie environment 
has not t>eenstablished yet. 

All in all 68 pegmatites wcreenrolled in the area being classified as simple and simple zoned 
pegmatites. Major mineral constituents are K-feldspar, albite, q~ muscovite and biotite, Ber)'l <IIld 
columbite rank as the commonest accCSSOl)' phases, whereas fluorite, topaz, =ite, samarskite, 
euxenite and gamet (almandine-spessanite) "'" less common accessories. Mineralogical zoning may be 
represented in the area by the occ=nce of schorlite sponed in several northern pegmatites while 
phenakite was recorded in a single southem pegm<ltite. 

Feldspars comprise high mkrocline who~ triclinicity indeltcs range from 0.7 up to 1.0. as 
well as low-temperature albite. In addition, microcline may occur as the green gemological variety 
amazonite and albite as the colourless cleavelandite variety. Both microcline and albite are depleted in 
rare alkaline elemenu; moreover, their KlRb, KfCs and RblCs ratios resemble those of crustal granitic 
rocks. Zr and Y amounts are dir«tly proportional to their contents in the country rocks. fCP-MS analyses 
revealed that tLREE> tHREE, as well as positive and/or negative Eu llJlQ!Ilalics. 

Micas are represented by the 2M1 muscovite and 1M biotitepol)'I)'pCs. Their KIRb, K/Cs and 
RblCsratios resemble those of feldspars andgranitie roeksas welL Fcontents range from 0.5 up to 2.0 
WI.'!I • . Rare alkaline element coruents, on the other hand, are similar to those of radioactive pegmatite, 
fromM~biq"e,Africa. 

Economic.intcrcst is centered mosdy on beryl which is expJoited either as the famous blue 
aqua-marine or as an industrial mineral. Usually beryls occur as wen developed heltagonal Cl)'stals 

associated with bavcnile. lbeir low contents in rare alkaline elements suggest that the pegmatites belongs 
to the Group A ofCem)"s classification. 

Nb-tantalates arc> represented by the ordered polyt)pe coJumbite (Nb::>.Ta. F~Mn), samarskite 
and =ite, being the latter usually metamictie. Crystalline inclusions identified in columbite by using 
MEV-EOS include uraninite, uranomicrolite, tengerite and gangue silica minerals. 

Monazite OCC~ as brown suhhedric dcm-size crystals which usually countain inclusions of 
secondary huttonite located mainly Iloog the borders. Their amounts of LREE>HREE; Th and La 
contents 00 the other hand, have been used to chan!cterize different pegmatite c!usters in the SantaMaria 
doltabintOistriet 

Infrared speetroscopy revealed that feldspars, micas, quartz, beryl and monazite countain 
fluid inclusions whose compositiOIl') include besides HP, CO:! and sometimes CH.. Regarding bcry~ 
mierothermormetric $tUdies $bowed that the tOUI homogeniUliOll temperature of their flnid inelllSiODS is 
311).46QOC. 

Mineralogical and geological research carried out during this work revealed that the 
pegmatites of Santa Maria do ltabira District an: anorogenic, anaretic and were intruded during the 
Brazilian orogeny. As for tbe District, it was divided in four diiferent fields: SantaMaria do ftabira, 
Sabin6polis, Serra AzuI-EWte.nita and Rio Piracicaba. Geochemical studies revealed that all thc 
pegmatitcs have low contents of alkaline rnre clements and Nb-tanul.atcs with Nb:::.Ta, Fe:::Mn; in 
addition. they are enriched in ETR, Y, U and Ca. 

MARANHAO, Maria da Saudade Araujo Santos 
Fdsseis das FontIofl}u COl"lJ.mbatoi e Esl1'odo Novo do Eslaoo rk S!Jo Paulo: subsidiru 00 conhecimento 
paleontolOgico e bioesl1'atigrajko. 21 de dezembro. 172p.'" 362p. 2 vol. Orientador: Setembtino Petri. 

o enfoquc da pre~nte lese consiste no estudo dos f6sseis das fonna¢cs Corumbataf e 



Estrada Nova, no Estado de SAo Paulo, como subsldio ao conhecimento paleoomlOgico e bioeslnltigrtfico 
doGrupoPassaDois. 

Na anilise paleomol6gica sao doescritos: espiculas de espongWios, bivalves, ostracodes, 
ictiodootcs, escamas e coprolitos, principalmCrlte de palwniscldeos., CSIl'UtllJ'aS biogtnicas de afinidade 
taxion&nica desconllecida, oogOnios de carofitas e cstromatlilitos, Foi tamt>trn realizada ani\ise 
palinologica de duas amostru do Membro Semi Alta e uma amostra da F~1o Corumbatai. 

A disuibuicllo dos bivalves possibilitou mudan~as nos esquemas bioestratigrificos j~ 
estabelecidos pan. as unidadc::s. com redefin~ das biozoDlS Barbosaia angWata - Anhembia fr~i, 
Pinzonella illwa - Plu iOC)prinella carinata e PlnzOMlla "eorroplca - JacqlUSfa /Jrasilien<is. 

Com 0 objetivo de correlacionar as condi~1Ies paleoambientais is associa¢es fossiliferas, 
foram realizadas anilises geoqulmicas, para determinar as varia¢es de bora, vanidio, gjlio, rubidio, 
estr6ncio,niquelecromollOlongodeperfis e segundoaslitologlas,a1emdasporcentageosde~cio e 
magntsio. Tambtm fonvn seJo:cionadas cinco 1IIn<>:$lrnS do Membra Teresina pan dctcnnina90es da razao 
17Srl"sr. 

No Membro Temina, a associaoylo das facic::s <:arbooUicas, f6ueis e dados geoquimicos 
indica ambiente COSleiro, pan;ialmente isolado, de Iiguas J1ISIS e ca1mas. Os bioclastos e ooides presenles 
nas lamas carbonAticas foram transponados para esse corpo de tgua semi-confmado dw'ante tempestades. 

Abstnct: This thesis aims at the study of the fossil assemblages from Conunbatai and Estrada Nova 
formations in the State of SIo Paulo and is a cODlribution to the undentanding of the paleontology and 
biostrlltignphy of the Pam. Dois Group. 

Sponge spicules. bivalves. ostracodes, ichthyodanu, scales and fecal pellets, mainly of 
paleoniscids, biogCrlic structures ofunknoWIl taxonomic affinity, charophyte oogonia and stromatolites are 
described. It is also presented the palinologic anaI~is of two s.amples from Scm Alta Member and one 
SMtPle from the Corumbatal Fornwion. 

The distribution of bivalves allowed the redefinition of !be BarOOJa/a angvlala - Anhembla 
fr~j, Pin:zQ"elia iJ/wa - Pie:iocypriMlia car/nata and pjnzonella MOrropica - Jacque£ia brosiliemi$ 
biozones proposed in !be biostratigBphic scOOoes previously defmed. 

With the objective 10 correlate Ihe paIeoenviromnental conditions with the fossil associations, 
geochemical analyses wa-e carried out in order to detem\ine boron, vanadium, gallium, rubidium, 
strontium, nickel. lithium and chromium variations along profiles Md --=rding to lithologies in addition 
to the percentag6 of calcium IUld magnesiwn. Five samples were selected for I7Sr."sr ratio 
determinations. 

In the Tcresina Member,thc associali(ln tbeearbonatit faties. fossils and geochemical data 
indicate a partial isolated, coastal environmental of calm, shallow WlltCr1. The bioclasu and ooids present 
in tbe carbonatic muds were transported to this scmi...,onfined water body durirtg storms. 

MEW, JoRi Gerald n de 
Imp«los do des~1WQ/vimenta urbano NlS GgtIW" nlbterrJMos d~ Natal/RH. 08 de agosto. I%]). 
Orientador. Aldo da Cunha Re~as. 

Re$umo: Neslc trabaJho foi e$!Udada uma area de 90 km1, onde esdi edificada a maior pane da cidade 
de Natal, com 0 objetivo de avaliar os riscos potenciais de tootaminllfJo das 6guas subterTfuJeas utilizadas 
no abastecimenlO desta comunidade. Foram delimitadas as Meas j i afetadu e definida a origem e 
mecanismosdastontam~. 

Como fundamento Wsico para conbecer 0 pnxesso de ccntamina~o, foi elaborado 0 modelo 
hidrogeol6gico conceitual. De acordo com este modelo, as unidades geol6gicas represeniadas por arenitos 
do Grupo Barreiras e areias de dimas, que ocorrem no domlnio da lirea, formam urn sistema hidriulico 
Unioo, complexo e indiferenciado, que foi denominado Sistema AqUlfero DunasI Barreiras. Este e, em 
geml, do tipo livre, de e1evado potencial hidrogeo\6gico e apRSCDllIiguas de excelente qualidade f1sico
quimica em suas ooOOi,.oo naturals. As duoas exercem a ~Io de wna Wlidade de ttansfmncia da$ 

tguas de infil~1o emd~aosestratos inferiores do Bam:lnIs. 
Dentn: os fatores potenCialS de ~ das Iiguas subterrineas, wnvt!m destacar n 



sistema de dispos~1o local de efluentes e aocu~ i=gular e desordenadado terreno. 0 principal tipo 
decontaminanteenvolvido4!o ron nitrato. 

Osresultadosdomonitoramentodosnrveisd'~de~mostraramq...eos~situac:los 
em terrenos pouco 011 nIoocupados respondcm mais rapidamcnte COllI a oeontncia du ebuvas do que 
aquelessituadosemireasdensamentepovOlldas,revel.andoainfl~eiadoterrenonOprooe$$Oderecarga 

do sistanalIqorfero. 
Om.apadecwvasdeiso-cooce~denitratoindicouapresenfBdezonasCOllldiferentes 

filixas de ~ nos teores de niU"atO as quais se eorrelacionam com a densidade populacional. Em 
geral,nossetoresme:nosbabitados(partesuldatrea),osteoresdenitratosloinferioresaonivelgeralde 
base,ousejalOmgfl,eoquantoquenossetoresdeelevadadensidadepopulacional,otcordenitmlO 
atingemaisdelOOmgll.Asexc:e¢esseverificaramnocasodepotcncial~doflllXosubtelTinco 
oriWKiodeirusoontaminadas,queafetamsetoresattmesmonlobabitados. 

A conwn~ du 6guas su1nntnea.s par nittatos OCOI"TC, provavelmcnte, devido A 
oxi~ dos amonJacos provWenles do sistema de disposi,.ao lotal de efluerues mediante 0 IJS() de 
fossasesumidouros. 

o secor none da Ilrea estudada dl$p6e de uma rede de esgotantentO saniWio. EntJetatlto, em 
grande parte do seudominioosteore$ de niIratonas iguas subtentneas oontinwmelevados em att 
mesmo CRSCeJ\tes 110 longo do tempo, notadamente nos bairros mail; antigos e de elevadll densidade 
popuLleionai. ISiO Ie atribuiu ao cariter eumulativo e pmicamente irreversivel do processo de 
conwn~. 

Abstract: This study comprises an area of9O km', where a major pan of tile City of Natal is locatecl. 
II's purpose is 10 evaluate the poteDt.i.aI risk of groWidwaler CODIaminalion used by the local community. 
The affeeted areas wen delioeated and. the origin and mechanisms ofc:rmwninarion were defined 

A eoocepruaI bydJo&eolO&ical model was developed as a basic foundation in ordeT to 
recognize !be conwnilla!ion process. According to this model, the geological units represented by 
sandsIOnes of tile Barreiras Group and sands dunes form a Wlique, complex and. indi&-enlSled bydraulic 
system, named the Duoes.IBarTeiras Aquifer System. This is a system of high bydroge<llogical potential 
and contains ~ ofexcellem natural physico-cbemical quality. The dunes transfer the infiltrating walen 
to the IoweTstntaofthe 8aJJeiras Group. 

Among the poIenlial tilctOl'S of~tercontamirWion are the type of system used for the 
disposal of local W1ISIe_Icrand the i=gular and disorganized land occupation. The principal 
eootaminatingqentinvolvedisthenitraleion. 

The results of the _Icr levels monitoring of various wells revealed that they ones located in 
unoecupiedor sparsely populated areas rapond quickly 10 Rin run-offthanlhose in densely populated 
areas.. demonstrating the in.fluence of land occupuion in1hercc:lwge ofibe aquifer system.. 

The map of nitrite iso-coneentntion ewves indieated the presence of different variation 
bands in tile nitrate contenlS, wbich are related to population density. Oenerally, in Ihe less babited $Cctor 
(southern pan of the ami) \he nitnte content ill lower at tile genenl base level, i.e. 10 mgll, wbile in the 
seeton ofhigb popuIalion density the nitralCcontent reachcs over 100 mgII. Exceptions were verified as 
casesofpoteniiaI Wldergroundflowfi"omcontaminaledareas,affecl:ingevenuninh.;sbitcdseeton. 

The groundwater contamination by nitrales is probably due 10 ammonia oltidation caused by 
thesyslmlSofsew«qedispo$alintDcessopoolsand.ccsspits. 

lbenol1hernseecorofthesrudiedarea lias a network ofsanitaJysewer1lge.Nevenbeless,ina 
lqe pan of this domain, the nitrate contenl in grouJldwater remains bigb and even incmJsewithtime, 
pIl1icularly in \he older borou&hs which have a bigher population density. This is attributed 10 Ihe 
c:umulative and practically irTevenible character of the contamination process. 

MELO,MirioSir&iode 
A FonnOf40 /UO Claro e DepOsilos .urocwdoJ: udimentOfifu neocenozQiea na Depre.ssiJo Puifiriea 
PaIIlilla. 27 de dezembro. l44p. Ivol. Orientador: Annando Man::io Coimba. 

A pesquisa rea.lizada. teve como objetivo 0 esllido da F~o Rio Claro e dep6sitos 



associado$, visando oontribu.irpant acornpTUnSlodaevol\lf!o geolOgica neoccnoz6icada I)qmsslo 
Pcriferica Paulista, no centro-Ieste do Estadodc SIoPaulo, 

Tendo em vista 0 cariter descontinuo da maiaria dos se4imcntos nc0cen0z;6ioos, adoIoo-5e 
abordagcm levando em conta. aJem das caracteristicas faciol6j:icas, sua rel~ao como 0 relevo (1Ilveis 
planilticosepcrfi l dasvertentcsdasoolillas). 

FOI1\JTI mapcados cinco nlveis plan6llicos de extenslo lqional, $oeJ1do que os dois mais 
elcvados 0001"TCIl1 nIlS provincias geomorfolOgicas do PImaJto AtlAntico c Cuesw s.sAlticas (limitrofcs 
eom a Dcpresslo Peri£trica). e os trts maisjOVCDS e rebaixados ooomm dentro do, limite' da Dcpresslo 
Pcriftrica. A associaylo de dep6sitos rudaceos c ~ fcmJginosas com estes niveis pt..!/ti,os t 
sugestivadequeelesoorrespondamapediplaoosclaboradosdurantefasesde c1imassecos. 

AF~RioClarofoireconhccidanaireadoplalOdeRioCIaro,ondetmaiscontinua,e 
na borda leste cia DepressIo Perifmca, emooom!ncias descontilluas. Ocorre so~os dois n(veis 
planilricos priocipaisque ruvelam as ,olillas da regilo. E OOIIStituldapor0ep6sitos de sistema tluvial 
meandranle, formados sob c1ima Wnido, IgJ"11J)ados em quatrO litoBcies principais: lamitos de processos 
gravitacionais; ~os c areais de f\mdo de canal c bam Iluviais; areias de rompimmlo de diques 
marginais;etrgibsdeInlllSbordamentClll plankiedeirlllIJu;:lo. 

Namado platO de Rio C\aro a secIimentaIrIo foi 'OiltroladapelareativaotlOneocmozoica de 
falhas com movimen~ vertical na estrutura de Pilallg&, alto CS1JUtW"I.I alivo durante 0 Mesoz6ico. 
silUado a jusamc do sllio deposiciooa.l. Nas ocoMncias da borda lcste da Depress.lo Periftrica, a 
sed~ cst4 mais darammle associada com bammentos litol6gicos (sokm e diques de diaWsio). 

Alo9ndos dcp6$itosdaF~RioClaro, f.".,.,identificadosvAriosoutrosdcp6sitosmais 

jovCDSnaireaesrudada,lmaiorpanedeles~emocorrbleiaspequenaseisollodas,nIo 

mapd.veis na escala 1:2$0.000. Eles testemunham episOdios dtposicionais eRmcros e restritos 15 calhas 
dosprincipaisrios,efi:nmagnJpadosnasseguintesunicladesinfortnais:dep6sitosrudAccosdel!Juse 
leqllC$aluviaisseparadosdaescarpadaCllC$ta;~fCTT\lgi:nosas;dep6sitoscolUvio-aluvi.aisem 

rampIIS e ~ eJevados; dep6sitos a1uviais em rampas e ~ elevados; cascalhos aluviais em 
~os elevados;dep6sitosl1.llUceosdetiluselequesaluviaisjwrtoicscarpadeclICSIa;dcp6silOS 
lamiticos de f1uxos gnvitac:iooais; cascaIhos aluviais em ~ immnediirios; dep6sitos cohivio
a1l1viais em baixos~; casca1hos a1l1viais em baixos ~jWlto. escarpa de wesu; dep6i$itos de 
ftmdode~orocas;dep6sitoscohivio-elllviaisamlO-arJilososemtopOSerampasdecolinasliTlplas; 
dep6sitoslaeusttesemdepressOesfcchadas;aluviOCSemplanlcies e blixosteml(:OS. 

Dentree:sleSdep6sit05maisjovensqueaF~RioC1aro,desIacam-se,pcloaicanceda 
area de ocorrencia, as coberturas coluvio-eillviais areoo-argilosas, extensas e delgadas, situadas em 
relevos de oolinas amplas sobre subsauo amJOso. 

Foramidentificados,nosdepOsitosestudados,osseguillle$iDdicadorespaleounbientaisdo 
Pleisl:oceooSuperiore HolocCDo:ti"agmerWosdecarvlovegctalnascobel"tUraScohlvio-eluviais;conteUdo 
palinoI6giooedemicrocarvOesdasturfeirasnosaiuviOesemplanlcieselHoixost~os; contetido 
padinoI6gioodosdep6silOSlao;usu-esemdepress&sfldladas. 

Ases~ e fei~lIlOIfolOgicas observadas pmnitiRm interprmraocorrhciadequaao 
fasesdedeformao;oesteaOoieasp65-triissicas:faJe/,jlriss~correspondente.inj~de 
diques de diabAsio, ,om cstruturu principalmenle WNW-ESE;jaJe II, creQcea inferior, com cstruturu 
principalmenIC NE-SW e secUDdariame:nte WNW-ESE, com movimen~ horizontal dominante e 
hidrolermalismo associado;jase 1IJ, paI~ reoonhecida apenas na ~I do aIIo rio Pardo, com 
estr\IIura$ £Ow, NE-SW e NW-SE e movimen~ normaJ dominante, contemporinea da abertura das 
haciasdeSioPauJoeTaubalt;jase/Y,neogtoica,rcconhccidaapenasnaAre.da~dc Pitanga, 

dcd<aidaprincipalmenleaputirdeevido!nciasmorfoIOgicasedaacum~a.f~RioClaro 

Os resultados da pesquisa incluem mapas geomorfolOgioos (niveis plaMliioos), ~16gico e 
de estnlturas da area estudada, em escala 1:2$0.000. E apresentada propo$ta de re(lroenamcntO 
estratigJificodasunidadeslitoestratignifiClSneocenozOicasdaquelapo~daDcprcS5loPeriftrica. SIo 
rewnhco;idos llgunsdosprincipaisfat0re5responAveispclasedimen~,seqOeneladosn\llllaproposta 

deevoh.>yaogeol6gica. 

Absl ... t l : This study dealt with the Rio Claro Formation and associated deposits, wllich comprise 
continental Ne«enozoic sediments of the inner lowlands (called ~presslfo Peri/b iro) in southeastern 



BraziL These sedimml$ are discontinuous and thin, and theiTintcrprctation and elassifieatioo required the 
use of geomorphic concept$ as wc:1I as usual Htbostratigrapbico;onceplS. 

Five planation surt3ces of regional eXlmd have been rceogniz.e.d: the youngest three occur 
lower within the limits of the Deprus40 Perl/trlCl1, whereas the oldest two occur higher in the 
ncighbouringterrains. Coarse deposits andferricritesassociltedwitb Ihese planation surfaces suggestdult 
thcywc:refunned bypediplanation cycles WIder dry elimalic conditions. 

The Rio Claro Fonnation ismorco;ontinllOllS initstype-area(no=thecityofRioClaro),and 
is discontilluous near the eastern bonier of the Deprus40 Peri/irica. It lies upon the two highest 
planation surfaces which levelled thchills of the area. and is of~b<nu: the same age as!hese surfaces. It 
emlnces deposits of meandering fluvial nat\ft funned underhwnid clinwe, comprising fola principal 
lilbofacies: saodyand graveJly muds of gravity processes; pvels and sands ofcllannel lag and cllannel 
bar deposits; sands ofcrevassc splay deposits; and muds ofovctflow in floodplains. 

Four pbues of Post-Triassic teCtonic deformation IYvc been recogniZlCd: I) Jurassic
Cretaceous. with diabase dykes injection mainly along WNW-ESE sttucrures; 2) Early Cretaceous, wi!h 
subhclriuIntaI displacements and hydrothermalism associaled to NE-SW and WNW-ESE stnICtIIre5; 3) 
PaIeogcne,witbnonnalfaulldispl.eement:salongE-W,NE-SWandNW-SES!nI~; 4)Neogcne,wilh 
VCI1i<;.1 displacemcrns along NE-SW and NW-SE Strucl\lm: in !he area of the Piwlga strueIunlI high. 

In the type-_ of the Rio Claro Fonnalion accumulation was controlled by the Neogene 
reactivation of faults with vertical displacemcrns in the Pitanga SU"UCtw1ll high, whicht...d been aclive 
mainly in Mcsoroic times. On the eastern border of the l>q!rus40 Peri/bicQthc Ncoeenoroic sediments 
show clcvassociarion witb litbologieal buriers (diabase sills and dykes). 

L.-gelDdthincolluvia\.elluvialsandy..:laycycoVCJ$an!themostimportantamoJ13lheothcr 
Iype$of Neooenoroic deposits younga-than Rio Claro Fonnation. Tbcycontain pieces of charcoal of 
HolocC!lC age,probablytbc rernnants offin:s associated with shon-term dry climatic phases. 

MELLO, Ivan Sup, de Cankanti 
G#CIogiQ e cnuio _aloge'liriro do MQCi<;o IfQOCQ. Vale do IUD RibeirQ. SP e PRo 19 de dezembro. 
16gp.1 voLOrieorador: JorgeSilvaBenencoun. 

Raa.o: 0 lJIIK'i~o gnmit6idc ltaoca possui imI superior ~ 200 Janl, e integra os tm"eIlOS pri
cambriaoosdoCiDturIoRibeinque afloram no sul-5Ude:ste de SIo Pauloe nordeste do PIIIlI!I! {Vale do 
Ribeiro), como parte lias &ixas de dobramento do Sudeste do Brasil. 

As enc:aixuues do batOlito, que se mostra iDtrusivo e circuoscrito, sIo metassedimentos dn 
SubgrupoLageado(parcialmenteequivalenteaoGrupoA~gui),cujaesttatiarafia~aquirevisada.e 
parcialmente oorrelacionadacom I F~ Agua Clara, COOlIiderada basal 'unldade Lajeado. 

Foramreconhecld.asemapeadasnOlJllK'i~fleieseassoc~dellciesgranit6ides 
calcioalcalinas monzonfticas de alto poWsio. 

AIWUrellldobaEOlitoeS\l8Sencai:un\e$,are~decontatomtreasignease05 
metassediromtos,ldistribuio;lodasllcicsiDtrusivasnolllllC~e05pctmetrosfisico-qulmic05de 
~doscseamitosdaireapemlitemconsideri-loposicionadoeotreaepizonaemesozooacnwais, 
dos6a7 kmdcprofundidadc,efonnadoporvl\rias injeo;Oesgranit6idesesienit6idescogeoo!ticas,por 
/xU/OIling, a panir de magma precunor gmWo na base da crost3. Esta fus!o original, csscocialmente 
crusta1,leriac~primordiaIdioriticaepodeterrecebidocontrib~maottlica,acoDSiderar-se 
como indicalivos,nesseseolido,algunsdoseoclavesexistentesnairea. 

A sistcmitia RblSr, apl;c'" em mew IOIais granit6ides, atribui ao maci~o idade isocronica 
de626Ma. 

o maci~o possui assinaruras petrogr.Uicas, geoquimicas e metaJogeno!ticas que pennitcm 
dassifica-Io como do lipo I CordilherlmO. Dentro da evol~ geolOgica do Vale do Ribeira, pode SCJ" 

cons>derado tmlio an desenvolvimento de &rOO magmilico do tipo andino, e sin B tardi-\e1Ctlmico em 
~~50aepis6diodedef~dabaciQA.flUlgui,no fmal do Ne0pr0ter0z6ico(Btasiliano). 

No maci~ tu\ ocom!ncias minerais diversas, deotre as quais se destacam as de wnllastonita 
(CasiO,) e sd>eo;li .... powelJita [Ca(W.Mo)O.], a10jadas em escamitos fonnados pelo metamorfismo 
ttnnicode conwoda intruslo com mannoresde pendentes do Ie\O posieionados no centro do bal6lilo. 



DessasoeOlTtneias.awoUastoniusigeradllporprocessosdedescarbonala\:lodasmauizes 
marm6reas dosescamitos.emd~iado mewnorfismode cootato. 

0, COI'pOs mewsomAti<:os mineralizados do 19oca slo representaDtel cLissicos dO!< W.Mu
Cu escamitos de contato m:agm!tico reconbecidos em di~ panes do 1llIIDdo. Estes corpos e as 
mineral~associadasforamCOll$tituldosemvtriosestigiosmetassom.iticu-hidrotennais,apartirdos 

6OO"C e pressIo em tomo de 2 kbar. ;.. minera.l~ de wolla$tonita e scheelita-powellius se supetpOenJ. 
sulfetos metilicos diversos (pirita, pirTolita, ar-senopirita, molibdenita, esfalerita, calcopirita. bomius). 
minerals supirgenos de cobre (m.alaquius e azwius) e ouro, gendos em tcmpcrat\U1lS progressivamerue 
rebaixadas. 

PorSlil vez, a partir de indicadoresdiversos,quai.ssejam a linhagem granit6ide do ltaoca, a 
tipologiadosdepOsitoseasassilwurasisol6picasdeeslrOncio,earbonoeoxigtniodosescamitos,suger&
se origem magmAtica para 0 COllte\ldo mettlico do esUgio metI$$OIIIAtico dems rorpos. 

COI"II base em COITela¢e$ entre as rDI!rizes IIW1IlOIus dos escarnilOS e os litotipos 
associados, dos pendcntcs dotetodo ltaoca, osmewsedimenl:os da bordadomaci~ e as unidades 
mewsedimmtares regiooais, apresenta-se modelo para a geraorIo de escam.itos de contato maa:rn'tico no 
Vale do RibeinL Nem CISO. os escamitos seriam. corpos Jtratabovnd. lWOCiados aos horizontes 
marm6reosda F~AguaCIara, basal 110 SUbgrupo Lajeado, enquantoque seuspriocipais CODtelidos 
meQlicosesauiamsubordinadosinaturezadasintrusivasgrmit6idesenvolvidasnage~dessescorpos 
mecassomliticos. 

Caracter1sticasmercadol6gicas,reservas,leOIeSdimmsionaoioseensaiosdebeneficiammto 
indicamque, nollaOCa,a~dewolfrimioniopossuisignificadoeoon&nico,enquantoqueas 
~de wollwoniladomac~, da ordem de 400.000 toneladas do miner-al, poderioviTaseconstituir 
em uma nova matma-prima naciooal para 0 parque industrial brasileiro. 

Abstrlld: The ltaoca betIIolith covers an area above 200 klnl and is believed to be pan of the Ribeira 
Folded &It being confined to tbe Ribeira Valley, whicb occupies tbe south-southeastem pan of the State 
of SloPaulo-Brazil. 

1"hemusifisintrusiveandcircwnscriptinclwacterandalsoemplacedinlometasedimentary 
rocks oftbe Lajeado Subgroup, pmtially referred 10 the ~ Group. The scmignphy of tile Lajeado 
Subgroup is revised and partia!lyOOl"1"elated 10 theAguaClill11FOIlDBtion.positiooedbelow this unil 

The trunc.ted discordant conlaCl relationships, aureoles, internal facies dislribution and the 
pilysico-dlemica1 skarn formation characteristics indicate that the granlte5 are mesoz.onal to epizonal m 
clwacterand were emplaced. at a depcb. in the rqe of6to71an. 

The ma$$if consists mainly of high potassium cak:-alk:aline monzonitic grnniroids, • 
compositeofmultiplegranitoidlO~itoidigneoosll1lilSconsideredtobecogeneticinj«tionsderived 

from a deep seated crust Tbemagma type is indicative of [-!)'pC in&Kruslal SOIIKCUlllterial ofdioritic 
composition. This assumptiOll is also evident from the whole rock features and clJemistry of some 
mclaves seen in the plutan. 

Field relations, peb'OgTaphy, minentlogy, chemio;al compositions, isotopko signatures and 
relatedmetallogenysuggestasimilarityofl~wilhCOTdilleranl-type,rnagnetiteplulOnS_ 

The batholith is a late component of Aodinotype subduction related magmatic arc and is also 
considered to be syn to lae-kinematic in relation 10 the Neoproteromic A~lI1Igui Bum deformation 
episode. 

The ore deposits are diteetly associated with 'ooilHndant ~ bodies, loeaud in the cenl11ll 
part of the rnlS$if, and inclllde: wollastonite (CaSi!),) and $Cheelite-pawel]ite (Ca(W,Mo)O.] which were 
formed by magma interaction (thermal metamorphism) with surrounding roo/lHrukuvcabonate rock. 

The wollastonite wugenented bydecarbonatioll reaction oftllerountry rock marbles by 
contact metamolphism. 

The mineralized bodies are classic W-Mo-Cu bearing, cakic. reduced skams. 
The skams and associated mineralization were formed during two major stages. metasomatic 

andhydrothermal,UI'lderpeakcontac:tmetamorpbismCODdilionsofaboul6OO"Cand2kbar 
Besides wollastonite and $Cbeelite-powellite minerali1;ation there is an overlap of a sulphide 

assemblage cootaining pyrite, pyrrhotite, arsenopyrite, molibden.ite, sphalerite, and chalcopyrite wb.i~h 
might be related to slightly fal1ingtemperarures accompanied by reduced conditions and bydralion of the 



skarn mineral assemblages. Malachite, azurite and gold are also present being late products gencBted at 
Iowtetnpentul'n(<&O"C)eonditiollS. 

The oxidarioo stale of the tnagJIla, the amount of initial ~er, the depth of emplacement of 
the batholith, the !)'peS of minen.li2atiOl1, the one and ,s' IO skarn isofopic signatures pia)' an imponant 
role in evahwing the furm.rion of !be metai-rich sIwns and suggest a magmatic origin for the wolfram 
mineralization. 

Com:lation of roof ~ndant and metasedimentary o;ontaa r<x;k [taoca pluton as well as 
regionallMtlmor{'hie r<x;1r:::$ units, can be used 10 consnio the origin of the contkt skam rocks origin. 

The Agua Clara Fomwion marble hori.wns might favor the gcnmotion of $traIabound skarn 
bodie$ wbereaslhe source and rclMivc ~ ofmeusomatic stq;e mi&bt reflect and be subordinate 
to tIu: narure and evolUlioo of the granitoid involved in the skarn formation. 

The wolfram deposit5 of the ltaoea batholith did no( yield .III)' significant economic rescrves. 
However,woLlastonilC IIICUlIRdrcservesare oftlu: order 400,000 lOllS which is great significaDce for 
Braziliaoindustty. 

MENDES, Jill» Cfsar 
Mi,..,alogia e ObJa, dru JMPIDfilOS llumalinifuru do MiNI do Cnaciro. S40 Josl da SqflTQ, Minos 
O.,,,is. 09 de o\IWbro. 26Op. Qrientador: Darey Pedro Svisero. 

Raumo: DuranIC a expediclo de 1674, 0 bandeinllrte Fern!o DiM Paes Lemc descobriu a SeTn 
Resplandescente OIl do Cruzeiro, onde estaria a primcin; ocomneia e/ou jazimenlo de ISmeralda, urn 
mineral-gemll muilO procurado pe10s portugueses no Iado Jeste do continente ialino-americano. Com a 
de~datunnalina,provou-selnlarapenasdeverdelitaeestejllZimeDloficouabandonadomoiDicio 

desIC skulo. A partir de 1914, uma lavn rudimenW fui iniciada visando a mirada de runn.alinas 
~16giezs. Pomn, 0 re.aI infcio da m~ no Cruzeiro $0 vcio com 0 advento da 2' Gucm Mundial, 
devido l grande demaDda de mica pelOl5 palses aliadca. Neste periodo, 0 Estado de Minis Gerais supriu 
quase umquartodasnecessMladesdeste mincnI _ paisc:s aliados, com a l.avndo Cruzeiro cootribuindo 
commaisdametadedessa~. FinaIizadalgucna,todosOlitnbalbosdeexpl~voJtanmI-sc 
para os miner&is-gemIs e DOS diu uuais, 0 Pegmatito do Cruzeiro t um des maiores produt0rc5 de 
turmalinlsdomWldo. 

A Minade TurmalinldoCnu.eirocsltsituadanocentro-nordcstcdo Estadode Minas Genis, 
aproximadamentea 13,S kIn I norte daCidadede sao Jo~ da Safln. 0 local dista cere. dc430 kIn de 
Belo Horizome e pode ser aI~ fkibnente pOI" rodovias em Sill maior pane pavimentad.as. 

A regiIo <los Pegmatitos Turmalinlferos da Mina do Cruxeiro nlo coma com tnbalhos 
geol6gicossistemitirosem escaladedetalheou semioietalhe. Regiona!mente, aregiAo de sao Jost da 
Satin. est:6 situada a noroeste da ProYineia MIotiqueinl, proxima ao limilC dessa provincia eom 0 Critoo 
doSioFrancist:O,naSubproYineiaM6dioRioDoee.Esse$eoutroscorpospegnwilicosestloencaixados 
em um embasameoto consriNldo de rocluIs gnAissicas, quanzltieas e xistosas, deuominado de Gnaisse 
Piedade. 

o mapeameoto litoJ6gicoda regiJo da Jazida de Turmalina do Cruzeiro, em urn area de 
aproximadamente 330 lan' em IQmO da min~ revelou a preseoya de dois grupamentos litoestr\ltllf'&is 
di$tinI~ sendowndeJcsrepresentadopeloGIlIisse Piedade oupeJas rocbas xistosas, eooutroporwna 
seqlltncia rocltosa encaixlda nesIC:S XiSfOS, eujos repre:sentlUllCS da base para 0 !GpO sao, wna camada de 
rocha metaultramMica, urn pacoIe de metapelitos COIDposro per biotita xisto e urn pacoIe cspcsso de 
cruarWtocompe<JUCDa.'Iin~dcbiotitaxistOS. 

Em tcrmos petrOgr6fieos, as lilOlogias xistosas pertenceoles a.o Gnaisse Piedadc $!O 

rc~~ por trfs tipos diferenlCS de xistos; 0 elorita-moscovita-biOlita xiSlO com &J8IllIda, 0 
e$WlrOlita-moscovita-biotita xisto com granada e 0 granllda-dorita-moseovita-biotita xisto. A scqlltncia 
rochosa formadora da Serra do Cruzeiro ou Resplandesceote e dominantemenIC eomposta por litologjas 
quartt/ticas e, ~ubordiftadammIC, par camadas de rocbas xistOSlS. EII~ esses xistos, hi lipos 
provenienlCS do metamorfismo de rochas ullnunMicas e 05 de composi~ alurninosas e derivados de 
peliIOS.Asassem.b~ias minenlis eneoolJ"adasnaregiiodeSlloJosidaSafilll indicam que as lilologiu al 
presenlCS foram submetidas I WIllMtImorfismo de pelo mcnos grau mtdio (tacics anfibolilO), scm atingir 



ograufOl1e.Apesardainexist&!.ciadegranito,ralfatQindicaqutegrandeapossibilidadcdospegmatitos 
compltxos e ahamtntt dlfermciados dessa regi!o s.erem provcniclltes de corpos graniticos n40 afIorantes 
naareamapeada. 

A Mina do Cruzeiro e composta por tr!s corpos pcgmatiticos aproximadarnemt pandelos, 
denominados de Veios 01, 02 e 03, principalmente em ~ de suas espeSSunlS decresccntts, quando 
camillha-s.e no s.entido de Icste para ocste dessa minerac!O. a Velo 01 ttm cerca de 1.300 m de 
cmnprimtnto poor at~ 60 m de largura; 0 Veio 02 ap~5CIlta 900m de oomprimento poc cerca de 20 m de 
largura e 0 Veio 03, urn cornprime!lto de 700 m e uma Iargura mibdma de 8 m, em afIoramento no 
dec~lo de lavra da Mina do Cruzeiro. As solu¢es pegmatiticas penetraram an longo de pianos de 
rupturaSdefonnatabular,di$cordantesdasesmJtwasdasrochasquart:zjticasencaixantes,comd~lio 

N20-30Wemergulho3o.86SW 
A rnincnlogia dos Pegmatitos do Cruzeiro ~ bastante complex. e cornpreende, ate hoje. cerca 

de 20cs¢Cies mineraisdiferemes. Micas clara (ITIOSCOvita), r6sea (possivelmentt lepidolitaoumica 
litinlfera)epoIyIithionita;ogrupodasturmalinascomasesptciessc:horlitaeelbaIta;osni6bio-tantalatos 
nasvariedadesdacolumbita-tantalita,behitritaeogrupodaaeschynita;grandesripasdtespodumellio; 
ambligonita ftldspato5 illcluindo albit/ls, lamelas de cleavelandita t feldspatos pou\ssicos com es1l'Utlll'aS 
gnificas;quanmJeitosoehialino;beriloaxuladoeroseo;granadasnasrool6culasa\mandinat 
espessartita; cassiteritaapatitaeaJgumasraridadesmine>1l16gicas, Como ess.es pegmatitos ellCOIltnun·se 
no aho de um serra e encaDtados em quartZito$ muito resistentes lOS processos erosive$, alguns de s.eU$ 
mineraisestaomuitoaheraclos.Talfato,impossibi1itaaobten~dean!lisesqufmieasCOllfitveis,visando 

ainterp~~gC<l<J.ufmicadosproccssoscvoJulivosdessasap6fisespegmatlticas.Diantedisso,todosos 

trabalhos desta tese, forun feitos em twmalinas, micas, niObio-taD.talato5, cassitcrita. berilos e p1adas, 
umavezqueessesmineraisnlioest40alteradoseain~desuascaracteristicasqufmiCZlSpermjtiu 

comprcender05 processosgenetic05respoIIstveis pcla fo~ dessajuida. 
Com base nos dados obtidos oos trabalhos de campo e de laborat6rio, foi possivel 

compreender alguns des imimeros problemas inefCl1tes. genese dOli pcgmatitos fonrmdores da Milia do 
Cruzeiro. A origem dos corpos, cntretaDto, pcrmanocc a1nda como uma quest!o controvertida. haVClldo 
grande possibilidadc de \IlU origem gramtiea, ligada a gnmitos n40 llfIoranks na area mapead.o.. Tratmn_ 
se de pegmalitos compICX05, altamente dlferenciados e portadores de elementos rams. a proc:esso de 
forma,.a:o da jazida est! intimamente ligado a aspectos estrutw"ais, tendo em vista a presen,.a de 
lineamentosciaramentedefinidos,a1inhado$s.egundoadireo;:!oNlo.20Wnosdoisdominiosjadescritose 
dadopelapr6priaorien~dasvAriasminasegarimposexistentesnaregi.lio. 

Abstract: During the 1674 expedition, the bondeiranre (explorer) Fcmlio Dias Paes Leme discovered 
the Swra Resplandescente (Shining MOWltain) also called Cruzeiro, where be expected to discover the 
tim Bn.riJian emerald deposit, a gem-mineral widely searched for the Portuguese on the eutem side of 
the Latin American continent. The deposit he discovercdwas Jaterproved to be ofa green variety of 
toormaline (verdclill:),This deposit was abitndo!lCd until Ihe beginning of the 20'" C. From 1914on,small 
scale mining activities stancd aimed at the extractiOIl of gemological tourmalincs. l...arge scale mining iD. 
Cruzfiro rook place during the Second World War for the extraction of mica by the Allied Countries. 
Durin, this period the State of Minas Gerais supplied approximatc:ly a quarter of the demand of this 
minernl to the Allied Countries. The Cruzeiro region fumished halfofthis production, With the end oftbe 
War, all the exploitation worlr:: turned to the gem-minera1s and nowadays., the CnaeiFo Pegmatite is one of 
tbeworld's1argestproducersoftourmalines. 

The Cruzeiro towmaline deposit is located 13,5 km north oftbe town of sao J~ da Safll'll 
in the Nonheastcm portion of the State of Minas Gerais. The mine is 430 kIn away from Belo Horizonte 
aod it can easiJy be reachcd during the dryscason 

Systematic geological studies on tbe country rocks oftbe tounnaline pcgmatites do not exist. 
The regioll ofsao Jost da Safint is located to the Northwest of the Provincia Mantiqu."ira, ncar tbe limit 
of this PI'O\'incia with the Craw" do S&> F~anci.sco, ill the Subp~l1I'incia Media Rio Doc •. The pegrnaritt 
bodies of the area arc embeddtrl in abas=cnt cornplex madeupofgneisses,quartzitesandschist, called 
GnaissePiedade. 

The litbologic mapping in a area of380 square kilometers SUlTOunding the tourmaline mine of 
C,."uiro revealed the pres= of two distinct lithostructural Wlits called Gnaisse Pi4dad. and the Serra 



do Cnaeiro Sequence. The Gnai$$~ Pi~dade is composed of gll"isses, quartrites and mainly schists. 
Thisschlsts an: Qftlu-ce different types,the chlorite·m\lSCovile-biotite schist with garnet, the 

staurolito-muscovite-bWtite $Chist with gatn(t and the garoet-chlorite·mU$COvite·biotite $ChiS!. The Serra 
da Cnat iro SeqU(Tl<;e overlie. these scltists. From the OOttom to the top il is composed by a layer of 
metaultramafic rock, a layer ofmetapelilcs composcd of biotite-schist and a thick layer of quartzite with 
small intemllations of biotite schists. The high topography of the Cnc::eiro MOI.mtains is du e Ie> the 
quartziticrocks, which an: DOt easily weathered 

The mineral paragenesis found in the rocb of the S!oJose da Safira region indicate thaI the 
litbolOj.ies were $ul.>jected 10 a metam.O!phism of at le»t medium grade (amphibolite facies). without 
reaching the partial fusion stage. Although grnnile was not fOWld in the mapped area, there is a great 
possibility that the highly differenriaIed. and complex pegmalites of this region derived from granitic 
bodies. The emplacem.entofthe pegmatities seems 10 have a regional saucrural COIltrol. This is indicated 
by the concentration of many pegmatite bodies along lineaments orienled N1Q..20W. 

The Cnc::el~o Mine is composed oftlu-ce pegmatitic lens-shaped bodies with nearly parallel 
orientations, called hert Vein 01, 02 and 03. Vdn 01 is about 1,300 m long and up to 60 meters wide; 
Vein 02 is 900 m long and about 20 m wide and Vein 03 is 100 m long with a maximum width of 8m, in 
outcrop. Thepegmatitic 5OIutions penetnted along tabular rupture surfaccs. These sutfaces are oriented 
N2o.30Wf&O.86SW. They are discordant with the coontryrocks. 

The mineralogy of the Cruzeiro pegmaIites is complex and by now about twenty different 
minerals have been described. The most important of there minerals are light eololnd micas (muscovite), 
pink micas (possibly lepidolite, or limiferous mica) and polylitblonite; the tourmaline group represented 
by schorlite and elbaile type; the niobium·tanr:aJ.ites in the varieties ofcolumbite-tantalilc, bebierite and the 
groupofaescbynite; spodwnene io large sticb; ambligonilc, feldspan including c1eavclandile and potasb 
feldspars with graphic textures, milky and bialine quartz. bluisb and pink beryl, Mn and Fe·bearing 
gamets,cassiterite,apatite and some mineralogical rarities. Since the pegmatites are embedded withinthe 
more resisWll quartziles, they are always muchJDOJ"e strongly altered than the countryrock.Confi"onted 
with this reality, we have been compelled to use minCTllls resistant 10 the ""eathering, sucb as lowmalines, 
micas, cassiterite, gametandniobium4antal miDer31s,toobtain cbcm.ical data which have been used for 
understandingthe inlemaJ. evolulioll. of the CruzeiroPegmatites. 

Taking into COD$ideration the data obtained in die field and lab work, it ""3.'5 poMiblc to 
understand several of the problems inherent to the genesis and evolution of the Cruzeiro Pcgmalites. Even 
though the origin of the bodies remains acoDlroversial sul.>ject, there isa great possibility of its \inkag:e to 
grnnitcs. 

NOBREGA, Maria Teresa de 
C(J1"ar:tui$tlc~ e ml!coni$mo de e.stahillza¢o de $010$ t1"opicai$ com cal e cimenlo em pis/a u:puimemal. 
21 de dezembro. 241p. ! vol. Orientador. Adil50nCarvalbo. 

Raumo: 0 objclivo principal da pesquisa c oontribuir para 0 entendimenlO dos proces.sos e 
mecanismos desencadeados pela adi~o de cal e cimento a materiais ferralitiCM em condi~!l<:s de pista. 
Neste estudo foram analisadM materiais da basi: de uma pista experimental (PR·SIS) estabiliLados com 
adi~lode cal.;. cimento ouapenas cal . 

A PR-518, que liga Santa Mariana 110 Porto Qucbra Canoa. foi oonstrulda velo DER·PR 
(Departamento de Estradas de Rodagem do Parana) em 1981, tem29,5 km de extensio, est! localizadana 
regiilo None do Estado do Panna e atraVes$3 ir"ea$ de ocorrincia de Latossolo Roxo, Terra Roxa 
Estruturadae Lat=solo VenneUto-escllTO-5010stropicais de lext\lJ1l. argilosa. 

Dos 61 segmenlOS que compOcm a estrada foram estudado5CinCO, que slo representativos 
des tipes de mistw"U e l6cn.icas empregadas: seS1Ilento 4 (mistun. de LatO$$olo ROl<o .;. 4% de cal cilcica 
.;. 5% de cimento portland - SCClLR I); segmento 10 (LatossoJo Rol<o.;. 4% de cal dolomitica.;. 5% de 
cimento portland • SCCILR 2); segmento 55 (LaI:OSS(llo Vennelho - e$CillO';' 2% de cal calcica.;. 3~1o de 
cimento portland - SCClLE); segID(Tlto 8 (cascalho de basalto altcrado .;. Latossolo Roxo .;. 4% de cal 
cl.lcica.;. 5% de cimento portland· CCC); segmenlo 41 (cascalbo de basalto allerado + LalOssolo Raxo -
5% de cal dolomitica · CCl. 



ApesquisafoidcscDvolvidaltr3vtsdean.ilisesmorfol~gicas,realizadasanfveismacro,meso 
e microsc6picos, complementadas por arnilises minera16gicas por raios X e infravermelho. an.i.lises 
qulmicasquaiitativasequantiwivassobreamostralOtal(ataqueai:lcido)epoDlUais{microssondagens). 
Paralelamente fai efetuado, a panir de dados fomeddos peJo DER-PR, 0 levantametloo das caracterlsticas 
flsico-bldricas e mednicas d05 segmentos logo ap6s a 00!\SInI0;i0; 0 acompanbamento do comportamento 
estruturaIedoestadodasuperflciedapimaoJongodotempo. 

Os resultados obtid05 m05tram que de wn modo genl as bases aprescntarn problemas 
relacionilidosietapadeconstruo;:lo:ograudecornp4Cta\:lovariAvelao longodoscgmcntoe danpessW11 
da camada; a umida(ie acima <)lI muito &baixo do te(lr 6timo de compac~; a homogene~ 
dcficientedaurnidadeedamistundO$materiaUC(lID(losaditivos,ete. 

Nospontosamostradosamorrologiadosmateriai$dasba$c$refletiuessesproblemasatraves 
dediferenc~deporosidade.~<)lI~iadeaditivos,~parlicularesdo 

plasmaedcoulrOSconstituintn. 
As misturas $Olo-cal-eimmto sc ~ pol" aprescnw IIgTega405 (00 woas) de plasma 

nlo afetado, ou pouco afetado pelo aditiV()$. mais senslveis as vari~ e es~O$ de origem hldrica e 
meclnica. EstIo mvolvidos por plasma transfonnado por reat;OCS com 05 aditiv05 em divI:TS05 graus, 
C(IIlIendOO$produt05dehi~docimeDtoedcreao;:lopozo!lnicadacal(silicat05,a1uminatose 
a1uminMSilicatosdecl.lciohidratados),meoossens.lvelb~hidricasemeclnicas(sem flSSuras)e 
maisre:sistente. 

AI; misturas <:(lm c:asalho de basalto alterado $10 constituldas pot fragmenlos liticos 
(casealho de basalto), volwnes de material do solo do subleito e urn "matriz mista". Foi principalmente a 
"maaiz",geradapelainco~do$OloedosprodulOSdoc6lWldealte~dobasalto,quese 
misturouereagiucomosaditivos. 

Cada uma dessas organizal;6es t CODStirulda por mattrias quimica e minCJ1llogicamente 
divenifi<.:ados. 

DoisaspectosirnportantesdevernscrressaJtados: 
1)ainfll.lb>ciadaquaiidadeedaC(llllj>Osio;:loquimicadacalap1icada-asneo~ 

rnincT1lis,trans~ereorganiza¢esdomateria1das~sIomai,evidentesnaquelasondefoi 

empregadi. a cal cilcica do que naquelas eorn eal dolomi~ (com 00 sem cimento). &!as diferen~ 
implicam em maior emtbilidadc das rnimIr.IS IratlIdas com eal e;tlcica como cornpro"..,. tambtm os dados 
dedesempenbodapiSla: 

2) asttaLicasdcconstru;aodasbases$lOasre:s~veispelas<:(lndi~Oe$damisturad05 

constituintesdO$$Ol05comosaditivos,dallornogcnei~daurnidade(oe<:es:Wiapar1las~de 

hi~docimenlOepoz.ollnleas)egraudecompact&\:lo.Ouseja, criamoambicntefIsicoequimico 
oode ocorrem as reat;OO que promo~em a estabil~. sao tambtm ~Spons.tvei5, an !ado das rea¢es 
qulmicasetisico-qulmicasdescneadeadaspelosadilivos,pelamorfologiadomueriaL 

Nas rnisturas com casealho, os fi-agmentos lIticos "armam" 0 material enquanto os aditivos 
~esw;el a"maDiz". Nasrnisturas$Olo-<:akimento,anconmlrio,a"~"tproduzidapelo 

plasma dosoloorigina.ltransformadoeeoriquecidoemprodUlOscimetrtantes(re:sullllllteSdahidratal;!oe 
das~pozolinicas),queisolavolwnesdematerial maisinsttveL 

Abstrut: ThcprUne aim ofthlsreseN'e1\ lsI<) contribute for the understanding of die pnxew:sand 
rncc:hani5lIlS brought about by the addition of lime and ponland cement 10 ferralitic materials from an 
~rimcntDlroad(pR-511l)$labiliw.1additionoflimc+ccmentorlimconly,havebecnanalysed. 

PR-5i8, which COrulectS Santa Mariana to Porto Quebn. Canoa has been built by DER-PR 
(Departamento de Estradas de Rodagem do Parana) in 1987, is 29.5 km Ions. is in Paean. North region 
and CI1»SCS areas where can be found "LatO$SOlo Roxo", "TCITII Roxa EsInlU.U'ada" and "Latossolo 
Vermelbo-escuro"-tropical$Oilsc1ayedtellture. 

Of the 61 pans that make up the road, five ba~e been studied, wbich ~present the kinds of 
applied mixture and techniques: pan 4 (mixture of"Latossolo RollO" + 40/. of calcitic lime + 50/. ponland 
cement - SCOLR I); pan 10 ("Latossolo RollO" + 40/0 dolomitic lime + 50/0 ponland cement - SCOLR 
2); pan 55 ("Latossolo Vermelho-escuro" + 20/. calcitic lime + 3% portland cement· SeOLE); pan 8 
(gravel of weathered basa/t+4%caIcitic lime + 5% portland cement - CCC); pan 41 (gravel Qfweathercd 
basalt+5%dolorniticlime·CC) 



The research has b«n developed through morphological analysis (macro, meso and 
microscopic levels) complemented by mineralogical analysis by x-ray and int'nuW, qualitative and 
quantitative cllemical aDalysis on total sampling (lliacid attack) and by poinlS (microprobes). At the same 
timc it has bccn put into effect, based on the data supplied by OER-PR.the collClusiooofphysical-hydric$ 
clulnlo;tcristicsand mechanics of the parts soon aftcr the building; the follow-up stn.ICtural behaviour and 
surfa<.:e o;ond.ition of the road during a period of time. 

The results obWned show !hal, in general, the bases depict problems related to a building 
stage: compactllrion grade variable at the length of the pan and me layer thiclcness; mois~ content above 
or below of the optimum PRQCTOT; deficient homogenization of me moisture and the mixture of the 
materialswim melJdditive, etc. 

The morphology of the materials of the bases reflected mese problems through porosity 
diffcrentialiOl1$, concentralionorlackofadditivcs,singuiarorgani:wiOl1$oftb.e plasma and other 
constituent$.. 

Thesoil-limOM:CmCJltm~arecharacterizedbyshowingzoneofplasmanotaffected,or 
not so affected by the adciitives, more sensible to tbe variatiQftS and efforu frIlmhydric and mecbanical 
origin. They are involved by plasma tranSformed by reactions wiltt the additives in sever-al grades, 
containing the products of hydration of me cement and of lime pouolanic reaction (calcium silicate 
hydnte, calcium aluminate hydrate and calcium. aluminosilicate hydme), Ius sensible to hydric and 
mechanic VlIriations (withoutjoinc planes). aod moreresistenl 

The m~ with weathered basalt gravel are made up by lithics fragments (basalt gravel), 
volumcsofsoil material from the SIIblayerand "mixed matrix". It was mainly the ''matrix'',generated by 
thesoilinco!pOf"alionandthebualtallentioneonuproduets,tlwmixedand~wilblbeaddirives. 

Eaehone of those organizations are constituted by chemically and mlnenIlogicaUydiversified 

Two importanl aspects mUSI be highlighted: 
I) the ini1llaKe of tile quality and of the chemical composition of the applied lime - the 

mineralnewfonnariom,tranSformllionsandlbemateNlreorganizationsofthemixtumiaremoreevident 
in those wbere the calcic lime was applied than in those with dolomitic lime (with or without cement). 
Thesedilf«enccs inlply a higher Slability of the mixturtstreated wltb the calcic lime as confumed by de 
road accompLishmellt data as weU; 

2) tbe building rechniques of tbe bases areresponsibJe by the conditions of theconstiwents 
mixture of the soils with the additive, of Ihe moisture homogenization (neo.:essary for the Cemetlt hydratioo 
reactions and pozzolanics) and compactation grades. That is, they create the chemical and physical 
environment when: the reactions thai bring abaut the stabiliurion occur. They are also responsible, along 
wi!h physical-chcmic:al and chemical reactions brougbt about by the additives. by !he material 
morphology. 

InthemixllWwithgravel,thelitbicfragmentsbuildthematerials~",hilctlieaddjtives 

keepdu:matrix$lable.lntbesoil_lime-cementmixtures,ontheC(lntrary,the"strucrure"isprovidedbythe 
origiml soil pJuma transformed and enriched in eement products (resuh of the hydmtion and of 
pozzolanic reactions), tIw isolates more instable material volumes. 

NOCE, Carlos Mauricio 
Geocrcmologia dos evelllos magmdtiCO.J. sedbnell/QrQ e metamOrfitxn no regliIo do Qltadrifatero 
Furifero. MitIQS Gerais. 07 de abril. 128p. Oric:ntador. Wilson Teixcinl 

Resun.o: 0 Complexo Belo Horizonte re-presenta um segmento de crosta arqlleana., COIl$tiwlda 
principalmente par gnaisscs tipo TTO, bandados e exibindo fe;~Oes de mi~lo (Gnaisse Bela 
Honwnte). Ororrem encnlYlWas nos gnaisses JlC<IlIC!UI5 faixas de rochas supracrust:ais, de n~za 
vulcano-sedimentar (e5$Cnci.a.lmentc: vulcanitos maficos e sedimentos qu!mi~os). e corpos granitoide$ 
cimm$critos. Estes granil(lide$ ~tam aspect:o homog~neo, foli~ bern desenvolvida, tendo-se 
posicionado ap6s 0 evento principal de migma~ do Onalssc Belo Horiwnte. Os dais corpos mais 
significativos sIo granitosc6lcio-alcalinos de alto K, designados Granito Santa Luzia e Granito General 
Carneiro. 

An!lises U-Pb em zircOes de um mobilizado migmatftico defmiram UID.l <fuc6rdia com 



inteTl:ep(oem 2.860+14/-10 Ma, datando 0 evento de migmari~ do GDaisse Belo Horiz.ootc. Titaniw 
domobiliudoc dognaisse alinbanun-se em outradise6Jdill, rom intercepto inferior em 2.041±5 Ma. Esta 
idade foi inlerpreWia como. do retrabalhamento (metamorfismo) do Evento TJ"lIII.SaIlI.IZico impresso 
IIOComplcxo BeJo Horizonte. 

o Granito Santa. Luzia posicionou.-se em 2.712+5/-4 MI (idade U-Pb em mill), sendo est! 

tambtm. idade provivel do Granito General Carneiro. Obteve-se uma is6crona Rb-Sr (roclJa total) para 
oGnaisse BeloHomontede2.629±t\5 Ma, Oseventosdegraoitogfneseederejuvenescimentoisot6pico 
do5 gnaisses mals antigos devem I1llImIJ" os mag;os finais de estabil~ da crosta arqueana na regiio 
do QuadriIAteroFemfero. 

Noextremo sudoeste doQuadrittteroFerrlferoumpcquenocorpognnirico, o Gran;IO SaJIO 
do Paraopeba,possui idadeU-Pb,emzirc!o, de2.612.!5 Ma.Estaidadedeflne,att!opresente,omais 
novo evento de granitogenese arqueana <fa regiIo. Ainda no quadro da evolll~ arqueana, a Wlise U·Pb 
em rutilos de uma zona de cisalhamemo mineralizada em 0lI10, oortmdo ° Grupo Nova Lima, f~ 
resultadomuitodiscordantelllllScomidademinimade2.5IK1Ma. 

EsseconjUlllOdedetemJiIlI¢esaeocroool~cas,aliadoaoutrosdadosdabibllografia, 

pmnite deJiDear urn quadm bastante acurado pan: aevol~ dacrostaarqveana. 1nf~ adieionais 
sao tambtm fcmecidas pelas ~Oes de zin:oes detritieos, provenimtes das lIIIidades supracrustais 
proterozOieas do QuadriIAtero Ferrlfero. Asmaisantigasevidtneiasdaexisttnciade nocleoseoDtinenlai$ 
datamdet:a.3.200Ma.Entretanto,oprincipalperiododeg~austalpareceteroconidoentre3.0Q0. 

2.900Ma. A partir dal, otrendevolutivoregistra urnprocessoprogressivode~deblocos 
continentais,asso<:iadoaintensoretrabalhanienlOdacrostaprimirivadeblocosconrinmtais,associlidoa 
intensoreu-abalhamentoda(r()staprimirivaenovoseveDlosdeadi~graniroide.alemdadeposiylode 

seqOtn<:ias s\l~is do grulUtON! bdt (Supagrupo Rio das Velhas). ResullOll desse processo a 
eonsoli~deeKtensaplaaformacontinental,provavelmcntecomplctadaCOJllaintruslod05granilos 
arqucanosmaisjovcns, como o Granito SaltodoParaopeba 

Abaeiadesed~doSupeTgrupOMinasimplanlOll-sesobreessaplalafonna, 
possivelmemeaindanofinaldoAIqueano.Re~alUp6teseofatodelOdososzircoesdeaiticos 
analisadospanlIF~Moeda,UllidadebasaldoSupeTgrupOMinas,seremmaisanti3osque2.600 
Ma.Asoutrasunidadesestudadas(GrupoSabart,GrupoJlaCOlomieSupergrupoEsp~)eontinhatn 

z:iroaes~e1ourettabalhadosDOPaleoproterowico. 
o !*Ote sedimeutlr do SupeTgnIpO Minas regisn a passagem de sedimCll~1o platafonnal 

(grupo~ ltabinePinlcicaba)pan:~siDorogtniea,representadapeloGrupoSabar.i, 
cuja idade maxima de deposi¢o foi detenninada em ce.. 2. 120 Ma. 

A idade de intruslo do BatOlito Alto Marmh!o foi determinada por anAlises U-Pb em titanila 
e zircIo, em 2. 124±2 Ma. Este corpo, localiDdo a sui do QuadriUtero FClTifero, possui composir,:lo 
IOnailrica predominante e caracterlsticas geoquimicas indicativas de origem manttlka. Tal asseniva 
confinna-se pcla idade-modelo Sm-Nd (ToW na mesma faixa de idade U-Pb. POrtalllo, iotelpreta-se 0 
Barolito Aho MaranIIIo como UlNI inINS!o ~Iisiooal, ligada a conswno de crosa oceinica, 
mamlll(loo~iodo EvmtoTransamazlinico. 

As idades U·Pb em litaniw do embasamClllO arqueano poskionam 0 lipice do t7Vtrprinl 
metam6rfico lnDSaInaZ6niro em 2.065-2.035 Ma. Este processo foi acompanhado pcb intrusao de 
pcquenos corpos granilkos na rep setentrional do Quadril!tero Femfero, que sao 0 Granito C6ttego do 
Brumado (idade U-Pb em monazita de 2.045 Ma) e 0 GranilO Morro da PednL PegmatitO$ intrusivos DB 

Fo~ Moeda, regilo de Saito do Paraopeba, aprescnwn idade Ph-Pb em anfib6lio de 2.236.!200 Ma. 
Outras detennina¢es geocronolOgicas, no 5mbito do Complexo Belo Horizome, inducm 

uma err6crooa Rb-Sr para ° Gnmilo General Carneiro. de 1.74O.±53 Ma, e idade K-Ar em biOOlita, 
variandoenlre I.Sooe 1.000 Ma. M idadcs por volta de l.aooMapoderi.amregistraro rcsftiamemo final 
doEvento Transarnaz&lico. Uas idades maisnovas refletem, provaveimenle, aberturas parciais do 
sistema isof6piro K·Ar em evento!; de baixa magnl!ude, ligados 80S ciclO$ Espinh~ e Brasiliano. 

Int~losemelhantcpode5Cl"dadaparalSidadesK-Ar(biotila)o\)(idasparaoBa!6lito 
Alto MaranhIo, de 1.000±22 e 730.±25 Ma. Duas idades i:socrfmicas Rb-Sr, para este mesmo corpo, 
regismun 0 rejuvencscimenlo isoropico brasiliano. Na mesma regiIo, monaziw de veillS quartz<J
feldsptlicos, eneontrados na Falha do Engenbo, possuem idade U-Pb de 596 Ma. A col~ desses 
veios,e OS processos localizadosderejuvencscimentoisoiOpico,forarn interpretadoscoJlloumreflexo(ia 



reati~deesttutura5prt!-exislentesduranteadefonn~lodoEventoBl'3!)iliano.Oregistrois<x6pico 

poucoexpressivodesseevento.noQu.adrilMeroFemfero,twnaindic~de$eupapelseamd!riona 

estruturacloclaregi1o. 

Abstract: The Belo Horizoole Compkx ITpI"Csents an Archean rn1$I segmcDt principally composed of 
banded TTG-Iype gneisses. and exhibiting migrrllltiation features (8elo Horironte Gneiss). Small tracts 
of volcanosedimenlaly supracI1IStaI rocks. essentially mafic volcanics and chemical sediments, and 
granitoid bodies occur eJII:losed by the gneisses. These granitoids are in ~eraI homogeneous, have well
developed foliation. and were emplaced afteT the main migmatization event that affected the Belo 
Horizonte Gneiss. The Santa Luzi.a and General Carneiro calc-llIkaline graniles conslilUle Ihe two most 
prominent granitic bodies. 

The age of the Belo Horiwnte Gneiss migmatization event is indicated by the 2860+14110 
Ma upper intercepl of a discordia obtained by U-Pb analyses in tireons of a migmltitic mobilizate. 
Sphenes oflhis mobilizate and oflhe gneiss align along anothc:r discordia wilh a lower intercept at 
2041±5Ma. This is interpreted as the age of the Tl"lII1SamaZOnian tectonornctamorpbic event imprirucd on 
the Belo Horizonle Complex. 

The Santa LuziaGBIlite was emplaced at 27 12±51-4 Ma (U-Pb age in zircon). probably also 
corresponding to the age of the GerJerai Carneiro Granite. A Rb-Sr-wbole-rock: isochron indicale$ 
2619:!;-65 Maforthe 8eloHorizonte Gneiss. These ages define a granite genesis event and aiso an isotopic 
resetting of the older gneisses, possib ly marlting the final stages of the stabilization ofArcbean crust in the 
studied area. 

The Salto do Paraopeba Granite OCC\IJS in Ihe extreme southwest of the Quadril!lero 
Ferrffero,andha.sanU-Pbageinzircon of2612±5 Ma. At prescnt, lhisage is ioterpreted 11$ defining Ihe 
youngeSlArclteangranilegem:sisevenL U-Pb analyses ofrutiles from agold-miDeral.izcd !.hear zone, 
crosscutting the Nova Lima Group, yield a very discordant minimum age of2S80 Ma, also regarded 11$ 

partoflbeAn:heanevolutiOllofthisregiOll. 
This sec of geochronological dcterminations IOgetbawilh those already publislled IlIi0w Ihe 

establishment ofa fairly accurate &amcwork: for the Archean cnw evolution. Additional information are 
also fumishedby dating of detritic zircons, from Prolerozoic supracrustal units of the Qu.adri1Uero 
Ferrlfcro. The oldest cviden<:es for Ihe cxi$U:II(:e of conriMntal nuclei are dated at CQ 3200 Ma. HQWever, 
the main period ofrn1$lgenention seerttS to have happomedbetween 3000102900 Ma. Followiogthis 
period, the evolutionary trend followed a progressive amalgamation of continental blocks, II$SOCwed. witJ1 
intensive rewodcing of the primitive cru.rt, renewed evenll! of granitoid addition and deposition oflhe 
supmcrosQI greenstone belt Rio das Velhas Supergroup. As a resuk of this process, an extensive 
continental platform was consolidated, probably accompattied by the intrusion of younger Archean 
granites likc the Saltodo ParaopcbaGBIlite. 

The Minas S\lpergroup sedimentaty basin was establislled on lhisplaUonn possibly io the end 
oftbeArcltean. This bypothesisisellllanudbydclriliczircous consislenlly olderlhan 2600 Ma from Ihe 
MocdaFormation, basal W1it of the Minas Supergroup. A number of the zireons from Ihe other studied. 
units,theSabartandltaoolomiGroup$,andthe&p~Superg1OIIp,wereaysu.lliud.andlorrewoO;ed 

dwing the Lo~r Prote=ic 
The Minas Supergroup sedimernary sequence records the change fi"om platformal (Caraora, 

Itabira and PiracicabaGroups) to synorogen.ic sedimeotation, the lanerrepreseoted. bylhe Sabat1Group. 
The zircons of this Group define Ihe maximum age of deposition CQ 2120 Ma. 

U·Pbanalysesinzirconandsphenedeterminetheageoflheintrusiono£theAItoMaranhio 
Blllholilhat2124:!;2Ma.This&;raniticbodyislocatedtothesouthoftheQlladriliIero Ferrffcro,andhasa 
predominantly tonalitic composition. A manlelic derivation is indicated. by geocbemical characteristics, 
and confirmed by a Sm-Nd model age (To.J in Ihe &arne range of age obtained by U-Pb. Therefore, the 
AitoMaranhio Batholith is interpreted as a precoUisiona! intrusionrclatcdtothcconswnption oflhe 
ocean.iccrust,llWkinglheinilialstageof the Transamazonian Event. 

U-Pb ages ill spheroes from the Archean basement define Ihe peak of Ihe Transamuonian 
mewnorphic overprint at 206$-2035 Ma. This process was accompattied. by Ihe inlruSion of two small 
granitic bodies in !he northern region the Quadril!tcro Femfcro: the C6rrego Brumado Gnmitc (U-Pb age 
of204S Ma in monazile) and the Morro cia Pcdra Granile. Pegmarile$ inlnlSive in the Moeda Fonnation in 



theregionofSaltodoParaopebahavc.Pb-Pbagemamphibokof2236±200Ma. 
Other geo<;h.ronologica.l determinations in the Belo Horiwnte Complex isK:lude I Rb-Sr 

errochron for the General Carneiro Granite at 174Q±S3 Ma. and K-Ar ages in biotites varyina; between 
i800and lOOOMa. The ages around lSOO Ma might indicate the final cooling of the Transamawnian 
Event. The younger ages probably ~1leCI partial opening of the K-Ar isotopic system durin& events ofa 
lesser magnitude, related 10 Ihe E$p~and Brasjliano~1e$. 

Asimilarin~onarisesfrom K-Ar.gesoflOOQ±22and 73Q±2' in biotite obtained for 
the Alto MaranhIo Batholith. Two isochronic Rb-Sr ages obtained for the s.mc: batholith ~gister !he 
Brasilian<H:yele i:so4:opic J'C$Ctting. In the $8lD.e region, quartt-feldspathic veins in !he Engenho F.u1t 
yields an U·Pb age in monazite 0(596 Ma. The veins emp~ and the localized processes of isotopic 
reseaingare interpreted as resulting from the reactivation ofpre.existing SIl'UClUre$ during the Bruiliano 
EVCDt deformation. The weak record of this Evmt in !he QuadrilUero Ferrffero is indicalive ofilS 
secondaryroleinthesaucnuingofthe~on. 

RlfAZ,C, rlosGu.rinoG6mes 
If. z01Ulde cisuihomt nlQ$inistrui "Sjerra BoJlen,,~ 110 Unipaj. i8 de dev:mbro. 244p. I vol. Orientador: 
Georg Roben Sadowski. 

Resll.o: Inexistente. 

Abstract: Sierra Ballena Shear Zone is. mylonilic belt 6 km wide and 7'0 Ian long. It is composed by 
mylonites and ultramylonites of differml types, due to dilfereoces in compO$ition of protoliths and 
intensilyofdefonnation. 

II is the last Pre-Devonian event in the Uruguay - Rio Grande do Sui Shield. S.B.S.5.z. is the 
eollisional border between the Pelotas magmatic are and the pauive margin of!he Rio de Ia Plata craton. 
HCTmylonite$ register a largeactivily time because they pre$CIlI features eorresponding 10 "hot mylonites" 
as well as "cold" ones. Initial formation pressure and tempe:ntuR: COlTe$pond 10 amphibolite facies 
following to greenschist 10 brittle in the lite sfages. Her kiDematics shows essentially a synistral 
componeo.l as pan of simple shear as well as transtensional. 

II constinnes simultaneously with the AI6n-Paralba-CubaIio-Lano:inha SbearZone one oftbe 
mostextellSive $hear bellS of5W GO<Idwana. Her reactivation occur in Phancrozoictimc:s affecting 
Parani Basin sedimcnlS lind performing the bordersofMeso-Caenozoic hasins. 

Theeuternhlockismainlyinte~byvariO\lSgmnilicrockswbkb.areheredescribed: 
mellIIwhilethewestemblockexpo$eShighlydefonnedgRllites,andlsupracrustalsequeoce. 

Tbe supracrustal bave been folded in rwoevents and are integratedhylimesrooes,doklm.ilC:S, 
marbles, metamicroeonglomerates, metasiltstones and a<:id, basic and inlermediate metalavas, as well as 
reworked lUff; all of the Lav.lIeja Group. 

A supnerustal sequence integrltCd by mylonitized schists and possible acid metavulcanic 
rocks. dominated by recumbenl folding lind horizontal foliation is described here for the tint time· 
Fazeoda El Fortin Formation, sinwed between the Aip Granite and 5.B.5.5.Z. 

ROHN,ROR'marie 
£voJUflIo ambjent'" da Bacj" do Par"na duran/e 0 neapermi"no na Itste de Santa COIarjna e do Parona. 
07de~o.386p.2voI.Orientador:OscarROslCT. 

Resulllo: A prescote tese ahoma a lilo-, crooo- e bioestratigrafia do Grupo Passa Dois, particularmeole 
das~TeresinaeRiodoRJ\s(o{membT05 Seninbae Morro Pelado), visandointe'l'retIIlahisl6ria 
ambiental c deposicional da. Bacia do ParanA dunnlC 0 Neopenniano. Os tcsultados ftmdamenwn-se nos 
dadospaleonlOl6giooselitofilciol6giooslevantadosaolongodel6estradasnosestadosdoParan.tede 
SantaCatarina,e!la$anatisesdetestemunbosedeperfisgeofisicosde~ssiruadosoolestedab.acia. 

foram descritas 32 lilOf:kies e discutidos, de modo sucinlO, os possiveis pTOCCS.SO$ 
deposicionais e os provavcis paleoambientes de origem. 



A distribui~ espacial de 13 espkies de bivalves da Form~lo Tell!sina (46 assembltias; 8 
tafofkies)eI7especiesdaF~FJodoRJisto(l25assembl~ias;7tafollcies)5Ubstanciaa 
redeflDi~ das zonas Pinzcmella IIl otropica, ui=ia simi/is e PalaeOMllula? plaliMruis e da Subzona 
NOlhol~aia =arillQ/a-R~logiicoia dl licQ/a. Na area estudada, tarnbern oeorrem elementos das zonas 
Barbasaiaangulata-AllhembiajrouiIPillZaMllaiJlusa,esubelecida.soriginahnen1Cparadep<.\$itosdas 
~ SIna Alta e Corumbatal no Estado de SIo Paulo. ~to, SIU Il!gistro e$Casso inviabiliza 
ampliarformalmenteaabrangen,ia geogrificadessu.:ron.l$. 

MegafOsseis vegetais $10 regi$trados em 14 af1onmentos d.a F~ Teresina e em 133 
afloramentos cia Fonnao;:lo Rio do Ra$to (no total, 8 tafofkies). SIo propostas as zonas Lycopod/apsis 
derbyi, SphellOplrylllll/l paralll>eru~ e S<;hizOllnira gondwaneml.J. ErItn as duas primeiras z.onas existe 
'"umintervalof1orlSlioopobrementerepresentado"(infoonal),quedeveref1etirasmudan~ambientais 

ocorridasnatnlnS~~as ~Teresin.a e Riodo Rasto. Spheoophyllum~ umg~ 

segunmeo.te permiano. A zona S. parQtlQ~rul ~ a rnais diversificad.a (abundantes g10ss0pterideas. 
filiclneas, pterld6filas, esfmofitas, entre ouInI5). A Zona S. gOlldwaneruis j' atesta relarivo d!:clinio da 
veg~, provave1me:nte por oolllii¢es elinWicas m.ais secas, rom sobreviv&lcia pmtkamemc apenas 
das csfenOfitas e de autros vegetai$ que ocupavam as margens cIos corpos aquosos. De modo gera!, as 
tafof1_~$IOmai$pobresqueascoevasdoGondwana,sugerindomaiorarideznaregilocla 

&<;:iadoPuW. 
SIoconhecida$13esp6ciesdeconchOSlriceosnaFOIJnaI:IoRiodoRastoe,atravesdas 

novasinvest~~s,onUmerodeocorrenciaselevou-separaI36(192assembltias:9tafotlcics).0s 

COD<:hostric:_ evide~iilln baiu $8Jinidade d.a igua. e coadunam com a interpreta~ de cond.i~1Ies 

eliIMticas Il!lItivanc:nte secas. QuInto. bioestratignfia, sIo redefinidas as.:ronas CyziCll$ sp., Mona/wla 
"flicrulata,PartuU"Jlea;asuplna(incluindoaSubzooaPlZliUlolil/lllOdiapsissu/m:uatll)eo"inteI"valofinal". 
~tesdaFamJliaLeaiidae,enoontradosquaseaUotopodaf~,CODStituemforleevidtncia 
daidadepermiana. 

Os depOsitos das f~ SlnaAlta, Teresinae Rio do RJisto foIl1lllcorrelacionados e 
subdivididos em II intervaIOSde~cronoestraligr8.fiCLAp6s adeposiorlO da F~ Irati 
(unidade basal do Grupo Passa Dois), volcanm a ocorrer algumas gnmdes trmugress6e$-rcgress6es nil 
~iI do hnni, condicionadas possivelmenu. peLt tect6rtica global e pelll$ val"ia\:Oes da pluviosidade. Os 
dep6sitosregistnmpredominantementeIl$Casesregressivas.PrOximollpaleobordadabacia(regilode 
SantoAntOlliodaPl .. ina),acolunasedimePtar~maisincompletaehimaiorabundAnciaderocllas 
calcifmls. Portm 0 cutle!" epicontinental ml,lito raso da bacia resultou na preserv~ de f.V.:ies bastante 
simiJares entre as margms e as ~Oes mais centrais, ml\SCl.l1llldo as grmdes discord!nc:ill5 
provavehnenu.existe:ntesaoIOlliOdasuce$l.lo. 

AF~Sern.Altarepresentaoprimeimgrandecic1otransgressivo-regressivo.Aparte 

inferior da F~ Teresina, com:Jacionlivel. ZoIlZl P. ill",,, da F~1o CorumhataJ no Estado de 
SloPaulo,con-espondeaofinalde$saregresslo.Nesseintervalo,podetersubsistidollgwna.comunica~ 

com a Bacia do Karoo, po!6n RIo mais com 0 oceano. Os 1"110$ f6sseis que evocam paleoambiente 
"marinho" devern SCI" ~ndentes de orpnisrnos marinhos eurit6picos hem rnais antigos, a e:<emplo do 
que se observaatualmelrtc: no M.a1 Cispio. Provave1mente incidinm Cases de: grandc: aridc:l durante il 

depos~daF~Teresinaquepropician.modcsenvolvilllCOtodecarbonatosn.asrnargens do 
~Iago-mar"; esses carbooatos oomumente eram rettlIbaIhados e nnsponados para ireas mais centrais da 
bacia, par flllXOS iDduzidos par tempestades. A ampLt distri~ de Pinzanel/a neatrapi= pennite 
coneluirquenOV3$$\IbidasdQnlveJdeba$ecausarnmintmda¢esempandesireas(porexernplo,atto 
extremO nordeste do Estado de Sio Paulo e 0 Pmag\Iai). 0 ultimo cicIo transgressivo-regressivo 
rcconh«ido para a Formac;lo Teresinadc:vetersido CODtroladoporacentuadoaurnentodapluviosidade 
Ness.afasehouveeXlin~dosbivalvesdaZonaP.n,atropica,provavelmenteeausadapordiminu.i~loda 

salinid.ade. 
o Membro Serrinha registra ambiente deposicionallaai$tre rasa, com grande apone de areia 

atramdasdesemboca.dW"3.'ldosriosefl"eqllenteretrabalhamentoclosdepOsitosporondasdetempestad.e 
All!expanslodoslimitesde:po$icionaisclabacia,adulcific~daigua,ae$Cas!lC2dos~,as 

modifiea¢es da fiwna e 0 melbor desenvolvimento da flora atestam coodi~1Ies cJinmticas mais Wnidas. 
Nlo obstante a maior pluviosidade, devem ter oconido alguns gnmdes ressecarnentos da bacia, 
manlfestando-se principalmentepeias novas substilui~Oes das malacofaunas e pelo lIpartcime:ntode fiicies 



e6licasefluviais. 
o Membro Morro Pelado o! caractcrizado pclas evido!ncias do erescenre awnento da aridez.. 

SIowmuns wce$$Oe$ litol6giC&$ clclica$ {10-30 m de espe5SW"a)que devem representarani.pida 
~debarrasdedesembocaduraap6sligeirassubidasdoniveldebase(reladonadasa 

re.:orrtftciasdeclintawnpoucomaislimido);notopodassucessllesclclicas,saoencontradosdep6sitos 
f1uviais eloue6licosesupcrlkiesdeeroslo.AlgumasdisoordAnciasinnfOl"mllCionais,espc<:iaJmenreDa 
regilo de CAndido de Abreu, indicam quedas do nivel de base mais acentuadas, possivelmente 
relaeionadas a algoma instabilidade lect6nica. A Fonnaoy!o Piramb6i. deve reprnentar 0 apogeu da 
arid~,podendoteriniciadoasuadeposi,.aononortedabacia,enquantoaindaseac:urnula\flla 
F~RiodoRastonaspolyOesmaiscmtrais. 

PonderandoWriosdadospaleoruol6gicose infortna¢es de carkter global do Goodwana, a 
F~Teresinaprovavelmenreo!kazaniana eIF~RiodoRasto,na6readeaflOl1lJllentos, o! -AbsCI"I"; This thesis deals with lilbo-, crono- and bioestt"atigraphy oflbe Passa Dois Group, particularly 
of the Teresina and. Rio do Rasto Formations (Seninb.a and Morro Pelado Members) in order to interpret 
the environmmtalfsedimentary history of the PIflIII! Basin during the Neopcnnian. The results are 
supported by paleontologk:al and lithofaciological data, including the description of 32 lithofacie:s, 
collected aJona; 16 road$ in the states of Panni and Santa Catarina, as welllJS by aMlyses of drill -cores 
andgeop/ly$icallogsof~holessituatedintheeastempartofthebasin. 

The spacial d.istribution of 13 species ofbivalve:s of the Teresina ForrnaIion (46 assemblages; 
8 taphofacies) and 17 speciesoflbe Rio do Rasto Fomwion(12S IWCIDblages; 7tapbofacies)suppons 
the redefioition of the PilUoneJla _opico, Leinzia $i",i/Ju and Pala~llllla? zones, and of the 
No,hoI~uiut1CtVi/lata-Rtlogiicolu dtllicataSubrone. ln the studied~ th~areabcrepresentatives of 
the BarMa/uIVlgll/Qlu-A,w",biafi"oui and Pi_lie iIIll.W tones, originally established for deposits 
of the Semro Alta and Corwnbatal Fcrmations intbeStatc:ofSioPaulo,yetits5parSCOCC\IITel\Ce does not 
allow formal amplification oftbe gcographic area of these zones. 

Plant mepfossils are registered in 14 outcrops oftbe Teresinro Formation and in 133 outcrop 
oftbeFJodo RaslO Formatioo {for a totaJ of Stapoofacies). The Lycupcdiopsu derbyi, Sphencphy/illhl 
parQ1tQQtS~ and Schir()~a gcndw~ruu zones are h~ revised. Bctwccn !be tim rwo zones there 
exists a poorly represented, informal floristic "interval", which must refleet environmental clwlges that 
oeewmiin the transition bctween the Teresina and Rio do Rasto fonnations.Sphtncphyllllm is «rtainly I 
Penman gtnw. The S. parQ1tQQtSt zone is the most diversified (abundant glos.sopterlds, fems, 
spheoopsids, among others). The S. gondwumruis zone already shews a relative de<;\ine in diversity, 
probably beeausc ofdricr climatic cooditiOlU, witl:t survivalofpnlCticallyooJytbespbenopsidsandOlher 
plants th.aI: oec:upied tl:te margins of aqueous environments. In geoeral, the studied taphofloras are poorer 
than 0IbeT coeval Gondwana examples, suggesting drier conditions for the Panat.i Bain region. 

Thirteen species ofconchostnlcans are known in the Rio do Rasto Formation, andthrougb 
newinvestigations,thenumbcrof~hasincreasedto136{I92i1$SC11lblages;9taphotaeies).The 

conebostmcanscompriscevidClKeoflowsalinityofwaterandsupport.theinlCrpretatiooofrelativtlydry 
climatic conditions. "The Cy:ieu.s sp., Monaltuiu Ilnierullllll, Pwonoieaiu sllpilw rones {including the 
PallWJ/imnadiopsu wbalQla Sub.rooe) and a ''final interval" are redefined. RcpresentatiVC$ of the 
I..ealidae Family,found until almost the tOp oftbe formation, constitute smmg evidenee for a Permian aSe. 

The deposilS of the Semro Alta, TCTesIna aDd Rio do Rasto Formations wo:rc corrclated and 
subdivided intO 11 chronostn.tigraphicintervals. Afta-dcposition of the Inti Formation (basal unit of the 
Pa.\:sa Dois Group), great trmsgressions-regressions started &pin in the Panni Basin, possibly controlled 
by global tectonics and by variations inrainfal1. The deposits document predomilwtlly the regres.sive 
pbases. Close to the paleo-margin of the basin (Santo Ant6nioda Platina region), the sedirnentary record 
is more incomplete and there is a greater abundance of calcite be.ing nx:ks. Even ro, the epiconlinental, 
very $haUowclwacter of the basin resulted in the preservation ofvcrysimilar filcies from tbe margin to 
the center, masking the great unconfonnities which probably exisl: throughout the $IlCCe$$iQIL 

The Serra Alta Formation represents the ftr$t great transgresSive-regres.sive cycle. The lower 
part of the Teresina Fonnation, equivalent to the P. iIIwa Zone of the Corumbata[ Formation in tbe State 
ofS30 Paulo, corresponds 10 Ihe end of this regression. During this time, there may have beeOSOIM 



aquatic communication with the Karoo Basin, but nO! with a true marine environment. The """ fo~~ils of 
"mllrineH affinitics must be deM:mdanu of much older eurytopic marine orgiUlisrns, such as ~orne 

inW01ebrales roday in the Caspian Sea. Thcre probably were phases of great aridity during the dcposition 
oftbeTeresina Formation leading to the deposition of carbonates at the margins of the ~sca-lakc"; these 
carbonates commonly were reworked iUld ITansportcd to m,,", central areu of the basin by storm-induced 
CWTeIlts. The broad gcogr;lphicaJ distribution of Pinzorndlo JUOtropico indiC<ltes thai ~ l'i5C$ in ",'llIcr 

level caused inundation of great areas of the margin of tile basin (fo.-example, as far as the cxtr=le 
ool'thcastofthe Sio Paulo State and Paraguay). The lasltransgressivc-regrcssive cycle recognized for the 
TeresinaFormationmusthavcbeencOIltrolledby amarkedincrease inrainfilll. The eXlinction of bivalves 
of the P.flcouopicozonc, was probably caused by decreasing salinites. 

The Scrrinha Member records a shallow lake environment, with a great input of river-mouth 
WId and frequent reworKing of the depo5its by 5tonn waves. The new cxpansion of the sedimentary limits 
oflhebasin, lhe decreasing salinity oftbe Watel",the lack of carbonates, the modifications of the fauna and 
the greater diversity of the fiora alteSl to more bumld climatic coo.ditions during depositinnofthis 
formation. In spite oflhegreaterrainfall,drops in great lBl:e levcl must have occurred, as indicated mainly 
by new clwlges in tbe bivalve faunas and by tbe firsloccUrTCoces of eolian and fluvialfucics. 

The Morro Pelado Member is characterized by evidences of progressive desertification. 
Cyclic upward_thichning and -coancning successiOn! arc common (1()"30 m thick) which must represent 
progradation of mouth bus after smalll'i5C$ in water level (related to short intervals of slightly more 
humid clima.te): at the lOp oftbe cyclic successions, are observed fluvial and/or eoHan deposits and 
ero:;ion surfaces. Some intrafonnational unconfonnities in the upper portioos of the formation, especially 
in the CSndido de Abreu region, indicate major lowering oftbe relative base level, possibly caused by 
te<:lonicinsuability. The f'iramhoia Formr.tioo must represmt the climax ofaridization, aod itsdepositioo 
may have begun in the northern pan of the basin while the Rio do Rasto Fomtation was still accumulating 
inthcmorecentrnJportions. 

Much oftl\cpalcontologica1 data collected, togd/leTwith other information concerning 
Gondwana. 5Uggest that the Teresina Formation i5 probably of Kaz.anian age, and the Rio do Rasto 
FOJtDation, where exposed. is ofTatarian age. 

SANTOS, EdlltOD J~ dos 
o camp/ao granflico Lagoa daJ Pedras: acrcfl10 e coli.J60 fU1 regii10 de Florclo (punom/Jucoj. 
Prqvinc;o Borbortma. 12 de junho. 22Op. + 05 p. de anexos. Orientador: Benjamim Blcy de Brito Neves. 

Resumo: A Provincia Borbore:ma cvoluiu atraves de urn mecanisme de colagcm de lerrenos, os quais 
sc agregal3Ill i margcm none do Cliton do sao Francisco durante 0 Neoproleroz6ico. 0 Comple~o 
Gran!tico Lagoa d.u Pedras constitui urn bat6lito granitico composto, situado 1>0 limite cnlTC terrenos Alto 
Mox0t6 cAlIO Pajeu esuaevoluylotestcmunhaumlongopcriododcacres¢o ecolisionaProvlncia,que 
iniciou-se no finaJ do Mesoprotcroz6ico eprosscguiudurantetodoNeoproteroz6ico. 

o terreno Alto MoxotO compreendc uma rain mesoproteroz6ica que inclui um prisma 
acrcscion8r:io, uma pilha metavulcanosscdimcntar e urn bloco de ernbasamelllO granulitico 
paleoproteroz6ico. (') segmento acrescionArio engloba uma suite bimodal farmada po!" corpos tabulares de 
~, dioritos, anOltOsitos em mcnor proporyIo e urn conjunto de granit6ide~ leuoogranllicos c 
trondhjemiticos, que aparc;:em atravcssando tanto as rochas do embasamento, quanlO a seqUEncia 
supracrostaL A 5CqIlbtcia supracrustal o! composta por uma sucesdo de mctassedimentos c1asticos e 
quimiw-cUsticos intercalados corn rachas metavulcMlcas de natureza intennedWia, que inclucm uma 
5uitecalcioalcalinaoomme<iioaaltoKdearcolllllglllMioo. formadaporandesitos,andesitosbaslillicos, 
tnquiandesitos,lRquibasallos,tufoseporpequenasintrusOesdegabrosediaboisios.TodooconjuotoeSlli 
fnrkmcnte defonnado e mctarnorfizado na tades anfibolito alIO. Os padd'tes geoquimico~ da suite 
bimodal demonstram seu cari.ter pouro evoluldo e urn provavel ambieote oceinico de fonna<;iIQ. 
Evid~ias mincra16gicas e gcoquimicas sugercm que os trond.hjemilOS teriam se originado por fus40 
pareial des IOlei!os, de ixando om reslduo eciogltico, em urn epis6dio de preo;s.1\CS moderadas (abaixo de 8 
kbar) e alta temperatura (acima de 900"C). Os dados ~nicos UlPb em zirct.e.; das vul<.:Wici15 e 
leucogranitos indicam que 0 episOdio acrcscionMio c vuk!nico ocorreu em lomo de 1,0 Ga 



o Complexo Granitico Lagoa da$ Pedras feli formado pela intrus!o sU(:essiva de pulsos 
graniticos relaciooados COOl WIl evenl() cootracional seguldo ~ OUIro transtracional. 0 complexo 
cclttlrBCiooal compreeode uma altem6ncia de callas de diatexitos e metagranil6ides peraluminosos lipo S, 
rodlu metamafioo-ullTll!l1.tficas I" mpracrusws metavulCl\D()ssedimcntares. As farias metamafico
ultramlfficasslo produlOSmctam6rficosderocitasblisico-ultraMsicasintrusiVll:l I" \lllcanicas basalticas I" 
picrfticas IOleiticas. provavelmente fumlr.da no mesmo episOdio aandonano do terreno Allo Mox0t6. As 
supracrustais slo dominantemenle mrtassedimenlOS pelitico:s, mas cnglobam uma componente 
vul~ossedimentar,fol"T!lada.principalmentepormetavulcanocltsticas,de«mtposi~odacjtica.dacito

ande$ttica e traquidacitica, compadroes geoqulmicos similares a()$ de arcos magmaticos maduros. Os 
migmatitos e metagranit<iidc$ furam fonnados por recristalizao;=lo e fus!o parcial dos pn.rt<ilitos 
s.edimentaresevulcaoossedimentares,gerndospOrfusioincoogruClltede micas,comausenciadevapor, 
estim!llldo-se press6es moderadas (5 a 6 }(bar) I" lempentunS em tomo de 100"C na forma<;lo de:;s,u 
rot"bas. Uma cooc6rdia UIPb em zirdIes da$ metavukanoc!Uticas comprovou que 0 vulcanismo e 0 
mesmo do \en"enO Alto Mox0t6. Uma idade similar feli obtida em zirdIes dos metagrWlit6ides 
contracionais, sugerindotrataT-se decristaisherdados. 

o eventotranstraciooal origiooudois plllsosprincipais, deoomlnadcls de GranodiorilORiacho 
do lc6 I" Granito SICI Jolo, alo!m do Granito Serra do Arapua,ja fun dos limites do Complexo. 0 espectrO 
composicional do Granodiorito ~ho do Ic:(), quartzomonzodiorito-griorito-monwgranlto, e sua 
assinatura geoquimic:a coofinna.m trafar.$I'! de uma $Crie caldoalcalina COOl medio • altQ K, hibrkia de 
'lfCQ e<>ntinental, evolulda. atraves de misUU"1l de magmul~imiI~, seguida. de cristalizaorlk:l traciQnada, 
COOl ~ de bombleoda, plagioclilsio I" biotita. Os aurolitos I" xen6litos de rocltas m.ificas I" uma 
idade T DM SmlNd de 1,28 Ga. slo S\lge$tiv(>$ de uma fonte ligada ao segmc:nto acresciQIIiri<>. COn<:6rdia 
UIPb em .tite!o definiu uma idade de col~ de 15O±20 Ma., com.provand<> tratar-se de urn plllso 
distinto daqucle existente na faixa Pianc6-Alto Brigida. (Cachocrinha-Salgueiro). 0 Granito sao Jolo e urn 
leucogranito pcralumin05() com granada, crustal wlisional intrusivo 00 hidrico com forte componente 
sedimentar. Os padroes geoqufmicos I" iSCll6picos SmlNd confirmam sua reI~1o COOl os diatexitos I" 

graniroidescontracionais,sugerindoa e voluo;!ode.ssesdoispulsoscrustais atravesde umiuticociclo. 0 
Granito Serta dQ Arapuli representa urn membro da. sene gnmitica':shosOOnttica implantada na tr3DSi~1o 
entre Q tem:no Alto Pajd e Pianc6-AJto Brigida. (Cachoeirinha-Salgueiro), oorrespondendo a uma sme 
hfbrida.tardiorogfnicabrasiliana.. 

A anilise tcctonica e geocronol6gicalisoropica (UlPb e SmlNd) e compatlvel com wna 
evol~ao progressiva entre esses pulscls durante 0 Neoproteroz6ioo. 0 epis6dio contracional 
correspoo.deria a um evento de colislo obllqua entre os terrenos Alto Mox(ll6 I" Alto Paje1i, $CJ"IOO seguido 
imediatamente pelo epis6dio tr1\nstJackmal, em t()ffiQ de 150 M,," ; os pulSQS taTdi I" p6s-colisllo, incluilJdo 
o GnmitQ Serra dQ Arapui, tmam se desenvolvidQ entre 620 e 510 (SIS?) Ma., cOllCOlllitanteme11lc ao 
plutoni5m.o estabelccidonafaixaPimlC6-AJto Brigida.(Cachoeirinha-Salgueiro). 

Ab$tnct: l1te BOI"bomna Province his evolved through a tectonic coIlag' mechanism in which several 
lemmes have been attached to the nortbem margin of the SIIQ Francisco cratoo. l1te l.ag:oa da. Pedns 
Granitic Complex is a granitic compCIsite batholith lied betwUII the Alto MOXClro and Alto Pajeu. terranes 
and it was produced by a long accmion-collision process, which started in the late MesoproteroZCIic and 
has continued througII the NeoproteroZCIic era. 

11M: AltQ MQX0l6 lerrane constitutes a MesoprCIten:>wic belt that embraces an accretionary 
wedge, a volcanic and sedimentary supracn1$tal pile and a paleoproterOZClic granulitic basement The 
accretionary wedge is a blmodal suite including a series ofgabbro:s,diorites, minCll" anorthosites, and 
ossociatedleucogranitesandtrondhjemites sbeets.thatintru~sboththcbasementandthesupracrustal 

rock$. The supraGrustal sequence is composed by a successiQn of clastic and chemical-clastic s.ediments 
interlayed with intermediate metavolcanic rocks, which includes a calcalkaline medium to high-K $uite of 
magmatic arc, formed by andesites, basaltic andesites, trachy-andesites, trachy-basa.lts, tuffs and small 
intrusioos ofgahbros and diabases. All the rocks are strong!y deformed and rnetamQlPoosed in tbe high 
amphioolitc facies. The geochemical patterns Qfthe bimodal mite show a primitive chanlCler and suggest 
a probable original oceanic environment. Mineralogical and geochemical evidences supp<>rts the 
generatiQD of the trondhjemites by partial melting of the tholeiites, leaving a cclogitic residua, in moderate 
pressure (below 8 khar) and high temperatw"c (ab<>ve 900"C) cooditioos. V-Pb concordia of zircons of the 



meta~olcanics and lcucogmnites indicaleS an age around 1.0 Ga. fOTthe accretion and ~olcanism event 
The LagOR dRs ~ Granitic Complex was formed by $Uccessi~e granitic pulses related to 

two tectonic episodes of collttllctlonal ."d ~ional charac:u,r. A conll"llctional aIWcctic complex 
includes slices of pem.luminOllS di.ate..:itn and S·type metagranitoid$ stacked with metarnafic~ullnlmafic 
rocksandasupncrustalsequen~ofcla$ticand~olcaooclasticcharacter.Themetamafic-ultramaficsli~s 

aremetamorpbicproductsoftholeiiticbasicandultraba$icinlrusivesandbasalticandplcriticvolcanics, 
probably of the $ImIe accretionary maamatism of the Alto Mox0t6 te:rnne. The supracrusuls arc mainly 
pelitic metasediments but embraces a volcanosedimenWy sequence, composed of metagre}Waclces and 
metavolc:anocWtics correspooding compositionally 10 dacites,dacilic andesites and trachy-dacites with 
similargeoche:m.ical patterns to ITWUre volcanic U"CS. The migmatites."d metagranitoids have been 
formed by recrystallintion and panial melting of those supr;t<:rustal pr<I(oliths. The ger>mltion of these 
rocks happened by means of incongruent mehing of micas with a vapor-absent phase, with estimmd 
moderate pn:SSUTC (5 to 6 kIw) and tem~ of about 700"C. AnfUlPb concordia of rircol1$ of the 
volCllOOClastic sequenee yield an age similar to the volcmism of the Alto MoxotOlemIr!e. The zUCOI1$ of 
the contractionalmetagnllliloids are also of this agc: being probably inherited crystals. 

ThetnoslensionalgnmiticplutollLsmoccurTclintwomaillpulsestlwgaverisetotheRiacbo 
do 1c6 Granodiorite and sao 1010 Granite, as well as 10 Sem\ do AnpuA Granite, the later lying out of the 
limits of the complex. Composilions of the Riacllo do 1c6 Granodiorite range from quanz-monzodiorilic 
through granodioritic to monzogranitic and iu geochemical signature of the magmalism confinM a hybrid, 
medium to bigh·K calcall<.aline smes (H,. type). Magma mixing and assimilalicn followed by fr;v:tional 
crysIallization with hornblende, plagioclase and biotite: separation provides tbecompositional variation 
ooserved. A souru related to acaetiorwy rocks is suggestcd by mafic autoliths and xenoliths and aT"", 
Sm'Nd model age of 1,28 Ga. AnlUlPb zircon concocdia of the Granodiorile defllles an emplacement age 
of 75Q±20 Ma., showing that it is a di$tinct pulse tTom thai of Pianc6-Alto Brigida (Cacboeitinha
SaIgueiro)bellThepem.lumino<uprne!-bearingSloJolol~isacn.lStalcolli$;onalin1JU5iveor 

III bydrid with a saoogly Cf1IStaI componenl-lype. Their geochemical and iSOlopic characteristic show that 
it mll$tto be derived from tbe sunecrustal source thatOT"iginatestbe Cf1IStaJ conlnlClionaJ melts. The Serra 
doAraputGrmiteispanortbependkalillelsho5honiticseric:softhe1l1lDSitionzonebetweenPianc6-Allo 
Brfgida bell and the allO P~jeU terrane, corresponding to a BrasiLiaoo hybrid late orogenic suite. 

The isotopielgeochronologie (UlPb and SrnlNd) and teclonk usessmenl of the data so far 
pthc:red in Ihis researeh pcinl to a progressive evolution betw«ntwo forementionedpulses during the 
Neoproterozoi<:. The contractio!lal episode probably COITeSponds to an oblique collisional eventberween 
Alto Moxot6 and Alto PajeU tenaDe$, ~Iy followed by the tralI$Iensional episode about 750 Ma. 
The w e collisional pulse:, which includes the Serra do Arapt!! granite, would be developed between 620 
and 570 (S IS?) Ma., together with the PillllC6-Alto Brfgidaplutonism. 

SIMOES, Luiz 5erzio Amarante 
EvoIMfIlo tectOl'lC!maamOifica da N~ d, Panos. Il1deesE, d4 Minos Gtrau. 23 de maio. 149p. + ISp. 
de anexos. Orientador. Vicente Antonio VitOrio Girardi. 

Rnu.o: 0 objetivo do presente trabalho II! docwnentar e explicar 0 meIaJDOI'fismo invl:I$I) da Nappe 
de Passos, nWlll Iirea de aproximadameote 2.100 kin', II.t pane suI da faixa de Dobran>entos Bl1ISilia, no 
E.$Udo de Minas Gerais. Oestudo foi baseadoem anilise estrurural, petroa:rafia de - cerca de 400 l!miRIIS 
delgadaseanAlisesdemic:rossondaele!r6nica,paracaracteri7Jw;Oesg~cas. 

Na pon;ao suI da falx. de Dobramentos Brasflia, tr6 unidades lecl6nicas sJo identificada.s, 
sendownaaut6ctonee duas al6ctones. ESIaS unidades foram imbricada.s, atraves de extcnlaS falbas de 
empurrlo. durante: • orogtnese brasiliana, a cuea de 600 Ma. A unidade lect6nica superior, a Nappe de 
Passos, II! uma seqoeneia metasscdimentllr, essenciahnenle psamo-pelltita, com pequena conlribui~!o de 
roclJasmetabAsica.sloleiticas, aprcsentando metamorfismo de fi1cies xisto verde a anfibolito superior. Sio 
reconltecidos dais cielos depo5icionais. 0 cicio deposicional inferior II! earaderizado pot' uma 
sedimen~matura,representad&porquartzitosemicaxistos,enquanloocic1odeposicionalsuperior 

IIjlresetlta wna sedimen~ imatura, represc:ntada. pOl" gnais.ses, mica xistos, e, miooritariamcnte, 
quartzitos. A unidade tect6nica intetrne<liiria C representada par urn sistema de cavalgamenlOS, 



consistindo principalmente de quartzitos e tililOS, do Grupo Can.astra, metamorfisados em CODdi~Oes de 
fi\cies xisto vade inferior. I...ucas 1~6nicas de rochas do embasamento e de sua cobertw'a 
metassedimentar. 0 Grupo Bambui, sao incluldas no sistema de cavalgamroto. A unidade lect6nica 
autOetonc t represen~porUlllembasamentograniro-go.ai.sse-greeNIO/Ie,ProIeroz6icolnferior(1.800 

Ma) a Arqueano, 0 Complexo Campos Gtrais, e urna coberturl metasscdiment8r do Proteroz6ico 
Superior, 0 Grupo Bambui, 0 qual ~ta uma seqUm:ia platafonnal, pelito-cubonitica. 

Uma revis.lo da nomenclatura estratigni.fica aplicada u seq!l!oci!lS mctaSilCdimentare$ 
referidas acima, indica que 0 termo Grupo Arax! deve SCI' ulilizado para as rochas da Nappe de Pas.sos, DO 
lugar do telmO Grupo Araxi-Canastra, 0 qual tern sido usado por multos autores. Na unidade tect6nica 
intmnedWia 0 nome Grupo Canastra t recomend.ado para subslitllir os temlos Seq~ncia 
Metassedimentar de Carmo do Rio Claro e Seqtl!nda Serra da Boa Espoeran~. 

Uma foliayio de baixo iogulo paraleLa As superficies das falhas de entpIII'do, o! rec:onhecida 
em cada uma das Irts unidades tect6nicas. 0 desenvolvimento desta foli~ foi parcialmente 
contempodneo para as Irfs Wliclades tect6nicas. Aim disso, 0 padrSo esb1ltlln.ltoma-se mais complexo 
daunidadelCC16nicaaut6ctoDe,inferior.paraaunidadetectOnicaal6ctocnemai$5IIperior. 

OpadrSo estrutural. da Nappe de Passos o! canclerizado por uma fol~ de baixo Ingulo, 
genlmente paralela as unidades litoemarigdficas da nappe, e por urn l~ de estiramentolminer1U, de 
orientao;:lo WNW, B$SOCiada. Uma hist6ria de defo~o n!o coaxial e urn transpone de 
apro!(imadamente ISO kID para ESE, s!o bern canw;tcrizados por indicadores cinernaticos. Dois conjwlIos 
de dobrns normais, I!benas e suaves, com baixo caimento, 510 superpostos A foH~ principal. 
Apre:smtam orien~ axial W-NW e NNW-HE. As estruturas da nappe 510 agrupadas ern quatto fases 
de def~lo, D, a D., sendo que 0 ~sporte da nappe e a fol~1o principal sao relacionados ' rase 0:. 

A Nappe de Passos t caraClerizada por apresentar urn gnJdiente metam6rfico invertido, 
variando da fades xislO verde mtdio ate a ficies anfiboHto superior. Dados geOlmnobaromttricos 
indk:am. condl¢es de 486"C - 6 lebar, proximo • base da nappe, que IlWDCDtam progressivamente att 
739"C - 11,2 kbar, proximo ao topel d.a nappe. 0 rndamorfumo invertido ~ interpretado como decorrm~ 
d.adellexaodasi!()termasDaz.onade5llbd~aliadoiocontlnuaexpul5Jod.asr0cha5demai$,lta 
pressAo para nlveis' crustais mais 1lISOI5, oxasionado pelo intmw CisalhamenlO n!o coaxial, Ilpico do 
processodcsul>ducylo. 

Os dados litoeSllal:igrtfieos, estrulw1lis c metam6rficos, indicam que a Nappe de Passos 
consiste de roehas mcwsedimentares, dcpositadas Duma margem cominental passiva. SubseqOenternente, 
csta rochas fonm dcfumwlu c mewnorfisadas DUma zona de subdu~ e, ent!o, tedonicamente 
cxpulsas para nlveis crustais mais rasos, durante uma colislo CODlinental do Ciclo Brasiliano. 

Abstract: The objective of this study is to document and e!(plain the inverted mewnorphism of the 
Pass.os Nappe Over an area of 2,700 lcml in the southern part ofthc Brasilia Fold Belt in Minas Gerais 
Stale. Structural analysis in the fie ld, more than 400 thin sections, and microprobe detenninations for 
geothermobaromctty support mYR'sults 

In the southern part of the BrasJlia Fold Belt, three lectonic units, one autochthonous and two 
allochthonous, are identified. These were imbricated by large thrust faults during Brasilimo orogeny 
about 600 Ma. The uppennost tectonic unit, the Passos Nappe, is mainly a p!.alllIJlitic-pelitic 
metasedimentary sequence, with minor associatN tholeiilic basic rocks, metamorphosed to greensch.ist 10 
upper amphibolilc COIIditions. Two depositional cycle are recognized. Its lower deposiliooal cycle is 
characterized by a mature ilCdimentalion representN by quartzites and mica schist, whereas its upper 
depositional cycle had an immature ilCdimentation and is now represeotN by gneiss and mica schists with 
minor associated quarmtcs. The intermediate tectonic unit is a thrust system, mainly consisting of 
quamites and phyllites, the Canastn Group, all in the lower greenschist metamOlphic grade. Slices of 
basemen! rocks and of the Bambui Group, its metasedimentary cover, are included in the thrust $y$tem. 
The autochthOllOll5 tectonic unil has two pam: a granitic-gneiss-greenstonc basement of Early ProIerowic 
(- 1,800 Mal to Archean age, the Campos Gerais Complex, and a late Proterowic metasedimentary 
cover, the Bambui Group, which represents a pelilic-carbonale platform sequence. 

A review of the stnltigraphic nomenc!atw"e applied to all the above metasedimentary 
sequence:; suggests that the tenn Arad Group should be utilized for the rocks of the Passo Nappe, and IlOI 
the Arai<i\-Canastra Group, which has been used by many workers. In the intermediate lectonic Wlit the 



Dame Canastn. Group is r«ommended to replace the two terms Canno do Rio Claro MetaSedimentary 
Sequence and S=a da Boa 8pe~ Sequence. 

A low angle foliation, parallel 10 !be thrust surfaces, is recognized in each of the three units.. 
The development of thi~ foliation was partially coeval for !be three tectonic units. In addition, the 
structunl pattern becomes more complex upward from the basal autochthonOU$ to the uppenno$1 
a11ochl0D0USlectonicunil. 

The stn.lCtur.l1 pattern of the Passos Nappe is mainly characterized by a low angle foliation, 
thai genenUy parallels the lilO$lraligraphic units of the nappe, and by an associated WNW 
min<nVstn:tcbing lineation. A noncoaxial strain history and a ICCtOnic transpon of about I SO km to ESE 
are well COMtrained by shear sense indicaton. Two sets of open to gellllc, low pllDl&e, uprighl folds are 
superimposed on tile main foliation, which has W-NW and NNW-NE axial ttmds. Thc nappe strucnIrC$ 

are grouped into four deformation phases, D I 10 D •• The nappe tranSport and the main folialion are Dl 
nl_ 

An invened metamorphic gradient, medium gm:nscbist to upper amphibolite facies, is typi<,;a! 
to tile Passos Nappe. GwthclIOObarometrle data indicate 4S6"C - 6 kb<ll" ncar the nappe's base, and an 
incteasingtcmperatureandpre$SUrCC()Ildilionsupto 739"<::-11.2 kbar neat the top of nappe. Deflection 
of isotbcnns in the subductioo :eone and continOU$ explusion of more high ~ rocks 10 shallow 
crustal levels, due astrorlillODCO&lIial shear,arebelievedtohave caused this invened melamoiphism. 

LilOStratigraphic,structural and metamorpb.ic data suggest that the Passo Nappe consists of 
sedimentary rock$ deposited OIl I plSsive continental nwgin; these were subsequently defonned and 
IMtIIIIOfJIIK>sed in a subduction zone, and then, squeezed out 10 a $hallow crwtaJ level during the 
continental collision of the Brasiliano Cycle. 

SIGA JUNIOR, <>SWaldo 
Domfn/os 1«f6nlCQ.J lh S .. tk.sl~ lh ParanO ~ nordesle de Sanla Ca/Dri",,; geocronolog/a , evaJ .. ,tio 
cnuraJ. 27 desetcmhro. 212p. 1 vol. Orientador. Miguel Angelo Stipp Basei 

Rt$ulllo: 0 objetivo deste trabaIho t discutlr a evol~ geotect6nica de terrenClS Pre-cam.briano! 
localinldosna~sudestedoPlClIIl!enordestedeSantaCatarina. 

As di~ litol6gicas. petrOgri.ficas, estrururais, ac()jllacW principalmente aos es\udos 
geoerooolOgicO$, pmnitinun rewnbeo:er ncste saor a cxistencia de tres grandes domfnios com evolu¢es 
prOpriasedisrintas. 

o primeiro domlnio (Luis Alves) !em grande exprnslo na ~Io meridional estudadas, 
afilando-sc rumo nordeste, scnIido SemI Negra, estcndendo-sc provavelmcnte att 0 Macil;O de lwins, ja 
no estado de SloPauIo. E balizadona ~ noroestepelos terrenos pertencentes an Domlnio Curitibae 
DO sctor oriental pelo Domlnio Pannagu!, contalOl C$les definidos por iJnportaDtes ZOIUIS de 
eisallwnenlo. A sui, mostr&« rceOOcrtO pelos scdimenlOl do Grupo [tajaJ, n:laeionados l evolw;1o do 
Cintwt.o Oom Feliciano. 0 Domlnio Ll,Ils Alves t rcpr=!tado, em grande parte, por roclIas de alto grau 
mewn6rfico, lendo como litotipo principal gnaWcs gntDulkicos furmados no Arqueano (2.800-2.600 
Ma), e no Paleoproterowico (2.200-1.900 Ma). Grande parte desses teJTC1lOS encontrav&-$C relativamente 
mo00 Neoprotcrowico, temperaturas inferioresa300"-2~O'"C,n:presentandopossivelmentenesS&tpoea 
um segmento continental, posicionado mire os Cratons do Congo (Amcl) e do parant (Brasil). 

Oscgundodomlnio(Curitiba)ocupaa~setentrionalestudada,sendolimitadollOsetor 

noroeste, atraves de zonas de cisalhamenw, pelas scqo.encias metas.scdimenwes dos Grupos A~ungui e 
Seniva. Predominam oeste domIn.io rochas g.u.issico-migmallticas do Bcies anfibolim, ocorrendo em sua 
borda meridional granil6ides etlcio-alca.linos (Suite Rio P~). Camcteriza-sc poT mesossomas fonnados 
no PaIeoproIerowico (2.200-1.800 Ma), com leucossolTW e pOr"¢-es gran[ticas do Nwproter0z6ico (640-
560 Ma), perfodo esse em que as isotermas atingiram temperaruras superiores a 500"C. E.nes t~n"CJlOS 
(Domlnio Curitiba) podem Tqlrt:SCnW a borda do Domlnio Luis Alves, int=ente d~fonnada, 
migmatizada e granitizada nO Neoproterowico. Essa tectlinica scria decorrCncia da mov;menta~ 
relativa, que teria colocado os terrenos Luis Alves por debaixo do Cinrur!o Ribeira. 0 transporte rt:!ativo, 
envolvendo tIDtO as scqQtucias metas.scdimentare5 como a margem continental retrabalhada do 
microoontinente colldente teria sido de NW para SE. Tal processo ler_sc_ia iniciado so redor de 700±50 



Me, periodo e$te em que 0 &tOO magmitico Tris C~gO$ $eria gerado, na borda do Critoo do ParanA. 0 
feclwnento completo do oceano exisl:ente entre 0 Dominio Lul~ Alves e 0 Cttton do Parana, e 
conseq(lenteJnentt: colislo, tena ocorrido em ~ antt:riores a 620-600 Me, petiodo este assodado ao 
res5iamento (idades K-Ar) do Domlnlo CUritiba. Os granit6ides deformados (Suite Rio Pi~), que 
balium 0 contato entre os DomInios Cwitiba e Luis Alves, poderiam ter sua col~ relacionada a 
zonastranscorrmtes,quelimitamessasrochasmagn:niticas. 

o teKeiro domlnio (pannagu6) o<:upa grande parte do setor oriental estudado, smdo 
representadoporuma variedadede granitOideshe~eamente defonnados (Morro Ingles, Canavieiras) 
e isOtopos(RiodoP~ Estn:ta),OCOrmldoaindacomo encaixantes, gnaiues, xistos,quartzitose 
mfibolitos. A jllStllpOSi~ do Dominio Par.\naguj deu-se tmiillmentt: a colagem dos 1elTefl(l~ Lub Alves 
eParanA.Osdisdosge«:ronoIOgiCO$sugerema~lodessesgtanitOides priru:ipalmentenointervalo 

620-570 Ma. 0 pIdrao K-Ar (560-480 Ma) indi.:. linda que 0 resfriamento deste segmento ou de parte 
dele, atingiu 0 Cambro-Ordoviciano evidenciando proVllvclmentt: pr0<:CS50S relacionados l aglutinao!;lo 
dos Ci1toos Congo-Kalahari c os Clitons SIo Francisco-Paranl e, conseqIkntc, fonn~ do Gondwana 
Ocidental. 

Durante ajustapO$i~ do Dominio Paranagua, registra-se no Ambito dos terrenos adjacentcs, 
jlrelativamenteestabilizados,e~ivomagmatismodenaturezaalealina-penlcalina(600-570Ma), 
representado pelos maci,.os granlticos da Graciosa, Anhagava, Marumbi, Serra da Igreja, Agudos do SuI, 
Morro Redondo, Dona Francisca, Piral, eoru", e Serra Alta. Neste mesmo petiodo. o<:orre inteDSO 
vulcanismo Acido-intermediirio, relacionado • evol~ das Bacias de Campo Alegre, Guaratubina e 
Corup.i. Tab manifes~1!es sugerem urna asSO<:~ com regimes tectllnicos distensivos produzidos pelos 
ajustes crustais decorrentes de urna procura de condi~ de maior estabilidade, ape» 0 espessamento 
provocadopelotectonismoprecedente. 

Finalmente, eXpre5sivo vu1canismo Wsico, de idade Juro-CTetAcea, distribui-se 110 Ambito 
dessesterreno:s,relacionadoapn::x:essostect&tiC05queculminaramcoma~doAtllnticoSul. 

Abstract: The aim of this study isa discussion of thcgc:o!CCtonicalcvolutionof Preeambrian telTllins in 
tbe southeast of the PlInIIlA and nonheast of Santa Catarina. T1Iree large domains with individual and 
distinct evolutionary histories are rerognisedby lithological,petrograph]c and structural difference5, 
reinfOlUd by geochronological data. 

The luis Alves domain occurs mainly in the $Outhem pan of the study area, but narrows 
northwestwardsinthedirectionofSerraNegraandprobablyconlinuesuptoltatins~ifinSIoPaulo 

State. Its eontacts with the Curitiba Domain in the northwest and with the Costeiro Domain in the east arc 
funned by expressive shear ZOIlCS. In the south, the Luis Alves Domain is covered by sediments of the 
ltajal Group formed during development oftbe Domlnio Feliciano Belt. The Luis Alves Domain is mainly 
composed of high pe rocks, lyJIically granulite gneisses formed during tbe Arc:1taean (2,SOO-2,600 My) 
and PaleQproterozoic (2,200-1,900 My). A large part of this domain was relatively cool during the 
NCQj)I"OWOzoic, with inferred teznperarures lower than 2.50-300"C. At this time, the domain was a. 
COQtinental segntent - the Luis Alves microplate - between the Congo (Afri.:.) and Parana (Bruil) Craton. 

TbeCuritibadotnaino(:(:urs in the nonhem pan of the srudy area. II is sepa.rated from the 
metauedimmtaJy sequmr.:cs of the AfUllgui and Sew ... Groups. to the oortbwest, by sheM zones. 
Amphibolite facies gneiss-migmatites predominate in this domain. Deformed calc-alkaline granitoids 
o<:c ..... aJongitssouthemborder. ThemesosomcswereformedinthcPal~ic(2,200-1,SOOMy), 
while leucosomes IIId granitic segregations were fomted in the NeoproterozOic (64O-S60 My). During this 
period,theisotlJ.ermsrea.cbedtempeIa.tW"CShi~than.500"C.Theseterra.inesarebelievedtohave 
formed tbe border of the Luls Alves mlcroplate, which was strooglydefonned and sufferedmigmatizatioo 
and granite intrusion during the Neoprocerozoic. 

This tectonic situation resulted from the movement which thrust the Lu!s Alves terranes WIder 
the Ribeira belt The trlInSport, which involved both metasedimentary sequences and the contioental 
rnargins of the colliding mlcrocontinent, was from nonhwest to southwcst The proceustaned at7QO±SO 
My at a time when the Tr<!s C6rregos magmatic are was formed at the margin of the PllI1lIUi. craton. The 
total closure ofthc ocean which existed between the luis Alves and Pann! terranes and the subsequent 
continental collisiOll o(:(:urred before 620-600 My when late tectonic prOCCS$C$ (uplift/cooling) wen: 
affecting the CurinM domain.. The deformed granitoids of the Rio Pih suite, whicb outline the contact 



betwffn Ihe Curitiba and Luis Alves Domain, may hav~ been inlruded intO the D"IlR$CUrT'ent zones define 
th~ircontacU. 

The Co$lciro Domain occupies I large pan of the caSlcm part of the study arctI. II is formed 
by various heterogeneously deformed (Morro lnglb,Cmaviciras) to isotrOpi,(Rio~la)pluton$, 
together with gneisses, schists, qlWtZites and amphibolites which fonn the host roco. The Cost~iro 
Domain arrive at ilS present position late during the coJleg~ of the Luis Alves and Paran! Domains. The 
geocbronologica.ldatashowsthattbegr3llitoid5~fonnedduringthein!eJ"Val62t).S70My. 

The K-Ar lip pattern shows that this sccloT remained hot, with irotberms above 250"_300"C, 
during a 1011& time interval from the Cambrian I(l the Ordovician, and may provide of uplift and 
agglutination of the Congo and Kalahari CnltOll$ to the sao francisco, panJJ! and Amatonian cral(lns 
whicb resulted in the formatioo of West Gondwana. 

During the arrival of the Cosleiro Domain, Ihe adjlllCflll terrains wen: relatively stable 
Abundant alkaIine-penlkalinc granite intrusion, represented by the Graciosa, Anhagava, Marwli, Serra da 
Igreja, MOfTO Redondo, Dona Francisea, Piral and Cotupi JllaS$ifs, occurred within these I«rIUts at 600-
570 My. 

Ouringthis same period. acid-intennediatc volcanism oecurrcd during the evo!ution ofthc 
Campo Alegre, Guantubinba and Corupa basins. This manifestations area a consequence of crustal 
reamngement eithin relatively stable segments UDder distensive regimes. 

Finally, lurassic-Crctaeoousmafic volcanistnOCCUl'Jedeithin these: Domains, related to the 
tecIOnic processes wbich the opening of the Atlantic 

SILVA, Alenadu Pessoa da 
Merclirio em QJNb;~nl~ aqWlicw tk Poconi-MT. 08 de dez.embro. 123p. I vol. Orien\ador: Raphael 
Hypolito. 

Rer .. mo: Para entendimen!o dos tneCIIIismos de transportes de mercWio nos ambientes aqu!ticos de 
Pooont,buscou-5CoentendUncnto das fontesde emisslo dopoluente, a partir (\as atividades garimpem. 

AJem do levantamenl(lda histOria dos ciclosdo garimpo. formas de garimpagem de ouro 
predominantesnarcgi.loeaintell5id.ader«entedaatividade,busoou-secaraclerizarasprincipais 
dmtagcns que cortanl 0 municipio de Pocooe, Wlto quanlO a parimetros fisico-qulnlicos e qulmicos de 
suas iguas, em diferentes tpocas de chuvas e de estiagens, bern como quanto ao processo de poluiflo 
mercurial nos seus diVCl"SOS companimenlos ambientais. 

NoperiodoentreI989(concemrando-senoc6rregoTanquedosPadres)e 1994 (incluindoas 
principais drenagens que oortam 0 numicfpio de Poc~) foram analisadas aproximadan!ente SOO 
amosInlS dos diversos companimenlO5 ambientais. 

PanI camcteri.zaro impactopoluente na maior bacia de rejeitos de Pocone, 0 Tanq .. elios 
Padres.peladimenslodaireaedesencon\n)da$info~{Ies$Obrel$erniss{lesdcmcmJrionasdivenas 

fasesdogarimpo,dcsenvolveu-sewmrnctodologiacolorimttricade:<.:ampo,quepossibilitouwngrande 
nUmero de: an6lises 5CTTIi-quantiwivas de mercUrio em sedimentos pennitindo visuaJizar, I wn nlvel 
macro,ldistribui~cIomercUrioaolongodoc6rregodosTaoquedoPadres. 

Como resulw;lo principal, assinalou-se a baixa mobilidade do mercfuio met!Jico, cmitido 
jllllWllentewmosrejeilO5deamal~.eontidonOSoorpo$den:jeitos. Poroutrolado, 
prineipalmentenatpocadas forteS chuvas, 0 material particuladotoma-sc UDl eficientemecanismode 
Iran$pOrte pataomercfuioexisl:enlenascamadasmais superficiais dos solos. 

05 resultados indicanm foruo 'OIIcamina<;1o mercurial, principalmente dos cc'irregos PiraulNl 
e Pirapulllllga. No caso do c6rrego Pirarema, aforaos impactospoluentes causados pelosgarimpos dot 
localid.ildc de Cangas, atravts dos wm=gos Corguinllo e Navegantes, existe a possibilidade de 
contam.ina~lopelosvaporesde mm:ilrioprovenientesdascasasdecornp""dcouro,nocetltrodcPocone, 
ttazidospelosvenlO5predominantesde~notteenordeste. 

Al!slraCI: For !be understanding of the mercwy transport mecllanisrns in the aquatics environment of 
?ocone, we search for the knowledge of the pollutanl emissions source from the regional garimpru 
activities. 



Besides the survC)' of the historical garimpo's cydes, ilS pmiominants fonns in the region 
;md the intensity of its retellt activities., another point this study was to characlerize the main drainages 
that ",II. Poco~ city, u the physical-chemical and chemical parameten from its waters in different 

Another aspect of the study wu the mCTCury in the different enviro!lIIleIlI comp:vtmenfS 
Between 1989 (in the Tanque do Padres creek) and 1994 (including the others main drainages, which 
passes through Pocon~), were anal~ approximately ~OO probes of different environment compartments 

To c~eriz.e the poUutant impact in the biggest Pocont's taiHings depot, Tanque dos 
Padre$, duo: to the dimel\$ion of the area even thowg its mininfonnations about the men::ury emi$SiOll$ in 
the different phases of the garimpo history in this location, wu de~eloped a field colorimetrical 
methodology, which permitted to realize a great number of mercury scnt.i-quantitative analyses in the 
creek sediments. 

With this colorimetrical analytical kit was possible to recongnizle the mCTCW)' !lot points 
conwninatioll5 along the Tanque dos Padres creak. 

As the others mail! resulu this study, it wu pointed. the low mobility of metallic mcrcwy 
emitted togetber with the amalgamated material "lduded in the taillings body. Another observed aspect, 
specially during the heavy rainy season, the pank,,,.sre maier becomes a efficient transpott mechanism for 
mercury cxisting above superficial soils layers. 

The results showed also a heavy mercW)' contamination basically in the Pirarema and 
Piraputangacreek$.ln the case ofPiraremacreek, besides the pollutants impad$ caused by the Cauga's 
Village garimpos, through the Corguinllo and Navegantes creels, there is the possibility of contamination 
caused by the mercury vapors brought by the north and northeast winds from the gold selling houses in 
dOWlltownPocon~. 

VASCONCELLOS, Eleoaon Maria Gou\'b 
Petrologlo e gtoqllImlco de diques e "plllgJ" olcoJjno.J d4 regi40 do Vole do RikiTa. divuo des Blades 
do pOTOtUJ e S60 POllio. 30 de agosto. 202p. Oricntador: ~Iso de Bam» Gomes. 

Resumo: Diques e "'plugs" alcalinos de composi~o fonoUtica l.s., eneontrados na regilo do Vale do 
Ribeira,sIoestudadosdopomodevismgeoquimicoepetrol6gico. 

Essas mew 0C0!T'eIlI associadas lOS complexos do BanhadIo, ltapirapul e Mato Prete, e lOS 
"plu~" de Sete Quedas e Btun do Teixeira, OIl ocorrem como diques oonando 0 iJlIIIlto Tlis C6rrqos, 
nas localidades de Barra do PonmGrossa, Morro doChaptu, Cerro Azul e na eslnlda entre Sete Quedas e 
Dr. Ulisses (SQ-DRU). Quimicamente, esse.s corpos sao classifieados como: fonolit05 peralcalinos (mais 
comuns); fooolilos e traquifOllolilos (presentes SOmenIC no MaIO Pmo); e nefe]j~itos fonoHllcos 
(observados em Sete Quedas e em wn des diques SQ-DR.U). 0 fonolito peralcalino de ltapinpu! C 
petrograficamente desctito como urn microssienito, devido i ausblcia de nefelina modal. 

Quanto' mineralogia sIo rochas COII$l:iruldas, essencialmente, per feldspato .alcalino (em 
gera! riro em K10 e, menos comwnente, em Na~); piroxlnio variando de cllcicos (diop$idio, 
hedembergita e augita) a SOdico-etlcicos (egirina-augita) e sOdicos (egirina) e nefclinas. 
Subooiinadamente, oeomm biotitas; granadas titanlfCI'a$ (nos nefelinitos fenollticos e no fonolito 
peralcalino do BanhadIo); anfibOlios (no fonolito do MaIO Freto) e minerais opaeos (fonolito do Mato 
Prl:(0). 

A geoqufrnica de elementos maiores, ~os e Tenu Raras (ETR) indica a deriv,a¢o dos 
fonolitosperalcalinosapartirdosnefelinitos fonolkicos., tendo fonolitos peralcalinos menos evoluidos 
como temJos intermediiUios. Os fonolitos, traquifonolitos e microssienitos sIo derivados diretamente do 
fracionamenlO dos nefelinitos fonolltices, Estas passageos s!o lestadas per meio de cllculos de bal~ de 
massas a partir de modelos de cristalizay!o fracionada, cern base nos eleme~IOS maioTt:s e 1I'af,:OS. 

o estuda de ~spidergrams", cooslrU!dos com base nos elementos ~ OD ETR, revela 
grande afinidade entre lodas u meha$ estudadas, com ~'3ri~$ apenas na intensidade das anomali3.'l. 

AliandG-se 0 estudo de diag:rama!J de vari~ao &0$ padrOes de elementos tra~OS e Terras 
RanIs, il5 mehas estudadas sIo separadas em dais grupos prin<:ipais: 0 primeiro rico em MgO (nefelinitos 
foooliticos. fonolit05, microssienitos e fonolitos peralcalinos IDenOS evoluidos); e 0 segundo pobre em 



MgO (demais rochas), dividido em: rochas ricas em dementos tr3~OS e ETR (Mato Preto); rochas pohres 
em ETRP (Barra do POllia Gro~ Cerro Azul e Sete Quedas) e rochas intennediMias (Morro do Chapeu, 
Barra do Te;,<c ira e diques SQ-DR.U). 

O, fonolilo$l.s. possuemraz6es isot6picas I1Srl"sr com valores entre 0,704834 (nefdinito 
fonolilicodeSeteQuedas)eO,710SI(diqueSQ-DR.U). 

Os diques que compOem 0 compl.".;o de Turw, de composiy!o traquitiC<l, slo exarninados 
scparadamente, wna vez que: formam urn grope;> quirnicamente diferente daqueles definidos para as rochas 
fonoliticasl.$.;admite-5e,aS$im,fontesdiversasparnage~lodessasrochas. 

Com rel~ an potencial econ6mico, as rochas do MaIO Preto s!o definidas como 0011$ 
indicadores do alto contelKlo em ETR e elementos tra<;05. 

Abstract: Alkaline dikes and plugs ofphonolltic composition found in Ribeira Valley area, Brazil were 
studied on its geochemical and petrological aspects. 

Those rocks are present eUMr associated to lhe Banhadao, ltapirapua and Mato Preto 
complexes or as dikes cutting the granites rocb of the TIts C6rregos Complex in the cities of Barra do 
Ponta Grossa, Morro do Chapeu, Cerro Azul and along the road between Sete Quedas 8IId Dr. Ulisses 
(SQ-DR.U). Chemi!:ally,tbose bodies are classified as peralkaline phonolites (the most usuaUy found); 
pbonolitesandtrachyphonolltes(foundinMatoPrelOeomplex);andphonoliticnephelinite(founciinSete 
Quedas and in one of the SQ-DR.U dikes). The peraIkaIine phonolite from ltapirapu! is described 
petrogr.tphically as microsyenite dne to the absenee of modal nepheline. 

From the mineralogical point of view they are formed es#DtiaUy by alkali feldspars, usually, 
potassium-rich feldspar and in less extent, sodium-rich feldspar, pyroxene, covering the range from 
calcium (diopside, hedenbergite and augite) to Qlcimn-sodium (K girine-augite) and sodium pyroxenes 
(aegirine) and nephelines. &COndarily, biotilcs are found, as well as titanian garnet (in the phonolilic 
nephelinite and in the peralkaline phonolite fromBanhadao; amphibole and opaques (in the phooolite 
from MaIO Preto). 

The geochemistry of trace, majoc and Rare Earth (REE) elemems indicates that !he 
peralkaline phonolite. an: originated from phollOlilic nephelinite, occwring mono primilive peralkalinc 
pbonolitesas inlennediate terms. The phonolites, trachyphonolite$ ami microsyenile5 are <ierived directly 
frompbOIlolitienephclinite. Thcsechangesanotestedthrougbmass-b3.lancecalculatioll$from fractional 
erystaUization models based on nee and m~jor elemenlS. 

The study of spidergrams built on bases of trace e lements OJ" REE shows great affinity among 
all studied rocks, only the anomalic, intcnsity presenting variatiOfl5. 

The analysis ofvariiltion diagnuns and the traces and REE pattern together lead 10 the 
conclusion that !he rocks C8llbe divided in rwomain groups, according 10 MgO content; rocks enriched in 
MgO (Phonolitic nepbelinite, phonolites and more primitive peralkaline phonolite). All !he others are poor 
in MgO and can he subdivided in three compositional groups; rocks enriched in ttace elemeo.ts and REE 
(MalO Preto); rocks poor in HREE (Barra do Ponta Gross.a, Cerro Ami and Sete Qucdas) and rocb with 
il\termediatecomposition(Morrodo~u, Barro do Teixeira and the SQ-DR.U dikes). 

The phonolites l.oJ. present isotopic ratio I7Srl""srbetween 0,704834 (phonolitit nephclinite 
from Sete Quedas)and 0,7](lSI ) (SQ-DR.U dike). 

TIle Tunas Complex dikes of trachytic composition are taken separately, since they fmm a 
cbemically differc:nt group from the ones defined as pbollolitic rocks; for that rease'll, one attributes 
differentsourccs to !he generation ofbo!h groups. 

TIle high cootent of tBte clements and REE in the rocks found in Mato Preto define them as 
good indica!on, from !be view point of economical potential 

WEISSBERG,bra 
£.JflIdo da rtabllitc,,;4c de solos em areas baw:itic<JS ",;"crad<JS em POf;O:; de Caidas (MO); .. ma 
abordagem ambiental e .. ma contri!nt~40 tecnica para OIimizQfllo. IS de agosto. l30p. Orientadora: 
Maria Cristina Motta de Toledo. 

Resurno: A reglao bauxltica de P~s de Calda<; vern sendo minerada poT Vi\rias empresas e, nos 



UJtimos 10 anos, com a exig&lciados 6rgIos ambienrais, as areas mineradasest!o sendo reabilitadas 
(revegetadas) com 0 emprego de difemltes proc:edimmtos de preparo do solo e de plantio usando varias 
esp6ciesvegetais, 

Forarn e5Colhidasalgumasdestasilmls,comdiferentesidadesdereabili~:lo,paracomporo 
campo do presentc estudo <jue objetivou, atmves de: COITIpar3(;40 entre os varios resultados obtidos e as 
o~relalivasaodc:senvolvimentodavege~40edossolos,reconheceraevoILll<40da 
reabili~Aodossolosnovosparaproporprocedimemosmaisapropriadosparaob.itodostrabalhosque 

buscam reintegrar as !\reasmineradasltpaisagem nalUIaL 
As tt<:nicas de prepare do lerreno colocam A superficie materiais que anlerionnente estavam 

em profimdidade, iniciando urn novo processo pedoge~co relacionado ao c1ima da regiAo. Apesar 
destas a~ namnis sobre os mlteriais, I adi~lIo de t'ertilizantcs, de ''top-soil'', a sulcagem da superficie e 
as especies vegetai, QColhidA$ para cobrir "" areas influem, por sua vez, de modo a acele:rar os processos 
nalUIais.OsresuJtadosdc:stapesquisaevidencianuna~ciadeproced.imentosquepermltama 

rtpidareestrulura(;lodO$solO$parasucc$!)odareebilita<;lo. 
OestudodosleOresdecarboooorg!ni<:oemattriaorgAnicamOSlrouqueaestrutul'1l1;lodos 

iI(Ilos, f~meno importantfssimo para as fun~Oes de ciclagem de nutrientes para a biota associada It 
planta, ocone em presen~ de iCores minimos dc:sta maltria orginica. As areas que apresentanm mellier 
deseovolvimentc da veg~40 cootinham valores !cima de 2% de carbono e de 2,5 g de malma orginiea 
total em cada 50g de solo ou seja S'Yo. Entretantc a eroslo IDOstrOU-se muito atuanle nas meia-encostas 
onde estt a maioria das areas mineradas, como foi medido nas am!.lises de granulometria e na evol~lo da 
texlUIa das !reas. Desra maneira a matn orglnica pede set perdida muile) facilmenle. Por isto a escolha 
da vegetao;:lo e muilo imponante uma ve~ que 0 desenvolvimenlO Jipido de ralzc5 ajuda a fixar os 
materiais mais finO$ que se agIutinam com a participac!o da materia orgaruca e da !gua que esta nIlS ra!zes 
e pelo fen6mmo da osmose passa para fora. 

o e§tudo microestrutural dos solos permltiu visualizar 0 ammjo gera] des seus componentes e 
a disposi~ des poros, permitindo uma classifi~:lo evolutiva des wlos naturais em rela\:ilo 10 ROVOS. 0 

estudomicrogeoqulmicoAmicrossondaeletrOOicaconaibuiuparaidentifi~dopro<:essogeoquimico 

que ocorre comorevestimentodosporos., talvez ampJiadopelassubst!ncias adicionadasno preparodas 
!reasparaarevegeta<;lo.NossolO$naturais,osrevestimentosdeporossloprincipaJmmttfelTUglnosos, 
en'luanto que nos wlos novos, principahnente gibbsiticos. Neste aspecto, 0 estudo mostrou que 0 
mccani.srnode:gibbsit~o,respon$AvelpeLa~dasjazidasda6rea,continuaocorrendo,sobayilo 

dapedog&lese,nosmateriaisretrabalhadO$pelareabil~,eemcunointervalodetempo. 
OsminemissecundWiospredominantesnestessolos sloa gibbsita,acaulinitaeagoethita.Os 

solos naturais apresentam urn estagio evolmivo muito adiantado com fusuras interconectadas e grandes 
flSSura5 no interior das quais aparecem microagregados rico§ em mat«ia cq:lnica. Os il(llos DOVOS 
apresentam c:sta evoluylo fissural muito modifkada n! fOIIll.ll. com revestimento por Ill41eriai5 
remobilizados.Esleaspectopodeestarrelacionadoaodesenvolvimmtopreeanodaveg~oem 

algumas!reas,alemdostratamentosartificiais. 
A importancia dareabil~lode!reas mineradas residenlo somente na ~ da vegeta.., 

mastarnbtmnodesenvolvimentopedol6gicodosmateriais.Osil(llosassimdesenvolvidospassama 
reduriT a atividade das aguas de chuva nlo 56 Ila ero~o rmI5 tambem na di~lu¢o de elementos on 
substAnciast6xicasexistentesnosmateriaisdescartado5pelamineraclo. Apassagemparaosrecursos 
hidricossuperficiaisousubterrineosdestassubstinciasouionsI6xico.podcmatingirtanl()aveg~mo 

como os animais e, no case de cidade proxima, a populllflo. Urn experimmlo realiudo com solo e 
bauxitamostrou que wna camadade solo reduziu. teorcs abaixo dos limitesdedelec~lo a solubilidade 
dealuminio,que,emcontatodiretocomtgua,seriail(llubilizado. 

Abstract: Mining companies in the region ofP~os de Caldas has been exploiting bauxite and in the last 
ten years, obeying environmental agency exigencies, mined areas bave been rehabilitated by different 
Ul8terial prepar1llion and plantation ofselccted vegetal species. 

Natunl areas and SC1o-enoi rehabilitated arcas of different ages were cbosen for the study. By 
comparison of the data obtained and observations 00 soil evolulion and plant growth,ihe rehabilitation 
process on new soils was analysed. The aim was to propose the best methods which could l"Ctwn these 
areas,in ihelime, to ihe Slale of the natural landscape. 



n... prepantion techniques place on the surfuce materials which were presenl in deeperp<>ints 
of the natural wll profile. The obtained data shows that climatic aclion modifies the preparation. Fine 
matcriaJsare eroded, and tbc regional pedogenetic processes initiates modification within the new top
wil, ~ides this natur;l.l action, some artificial improvements occur through use of fertilizers and addition 
of stored original top-soil. Deep and straight furrows have been opened,by ripper equipment, crossing the 
J.md surfaces and special vegetal species were seeded and planted to eover thcse area:s. A!! these actions 
were efforts to accelerate the rehabilitation. 

Comparing the measures of Carbon and Organic Matter in the natural and new soils and the 
evolution of soil s1nlClUJing byTOOUofplants, it was possible to oonclude that a small quantity of these 
substances(O.2"/oofCarbonorO.5%oftotaIOrganicMatter)isenoughtostarlsoilstructuringinpre~nce 

of vegetation development. Natur.ll soils in areas which presented the best vegetation development 
contained 2% of Carbon and!i% of Organic Mater. 

On the otber hand. =ion was stronger in the rehabilitaled areas because they are on inclined 
relief.CarOOnandorganic~rareerodedtogetherwiththefineparticle!ofsoiLs.BecauseofthU.the 

choice of grass species is very important. The ~capim gordura" is a good option because il CO'lef$ the 
surftcevtryrapidly, its roots contribute to the structuring of solis aruI consequently it helps to retain fine 
paItidesamlassociatedorganicmatter. 

The most important minerals in these soils are gihhsites, kaulinites and goethites. The 
microscopic studies on the nalUral soils prc:sented ~ well-evolved agglomeroplasmic microstructure or 
interconnected fissural system. with rounded particles, while new soiis presented !his fissural system but 
with modified particle $hapes or with coatings ofremohilized materials. 

Aluminium solubility was studied by a laboratory lixiviation experiment of water pereolation 
through bauxite and soil. The results showed the soil 10 be a system with low water activity. 

inoonclusion, soil rehabllitalion is imp<>nantto integralC mined areas into the iandscape and 
10 reduce the soluhility of toxic elements. 




