DISSERTACOES DE MESTRADO

ALMEIDA, Marcos Alves de
Geologia da Formagiio Agua Clara na Regido de Aracafba, SP. 17 de abril 194p. 1 vol
Orientador: José Moacyr Vianna Coutinho.

Resumo:  Na regifio de Aracafba (SP) ocorrem dois litotipos, referidos s formagdes Agua Clara ¢
Cérrego dos Marques. Essas unidades foram afetadas por sucessivas fases de deformagio ¢ metamorfismo &
por trés grandes intrusées de rochas igneas.

A Formagio Agua Clara caracteriza-sc por apreseatar mudangas faciologicas de leste para
oeste. A leste afloram chlcio-silicéticas alternadas com rochas metacarbondticas impuras. Rumo a ocste, b
mhmmwomdemmmma

0s mmm cxpostos a leste foram afctados por metamorfismo regional
dinamotermal, em grau médio, a zona metamérfica da actinolita ¢ os meta-sedimentos, com vulcnicas
associadas, do lado oeste, por metamorfismo de grau médio da zona metamérfica do diopsidio. Haveado,
‘assim, um aumento de grau metamérfico de leste para oeste.
Auomdn a este evnlo do metamorfismo regional dinmn-nnl, ocorren o
i de icio (S, da fasc de F,, gerada por
mmmmmpuumweammmm-mwmma
wMMkmmWamMmma

ddmnﬁndﬂmvﬂvm—mmngmdnmndcmmaﬁmomdewﬁuwmﬂ.mm
pelo i de actinolitas i estd associado 2 intrusdo fgnea que,
Mnmmmwﬂmwuﬂmmumﬂudebmlmh,dah&? resultou na
formagdio de ortognaisses, expostos a oeste na rea de estudo.

A seguir, como ia dessa formagio iva da fasc F,,;, ocorreu o
b-horizontais cm zonas de cis de alto &ngulo i
wmmq,umuawpﬂmdmNeMum
" Agua Clara, gerando

Cmndmp-nnl’mm Clara uma idade de deposigio no Proterozsico
Inferior.

Posteriormente, no Proteroz6ico Médio a Superior, houve a deposiiio dos meta-sedimentos
da Formagiio Cérrego dos Marques, correlacionados aos meta-sedimentos dos grupos Itaiacoca ¢ Agungui-
Subgrupo Lajeado ¢ Formagéo Rio das Pedras/Perau.

A Formagio Cérrego dos Marques 6 constituida de
pelticos © quimicos ¢ localmente psamiticos. Sio fltos, chlcio-fitos © clcio-xisios finos, calcdrios
dolomiticos impuros, quartzosos, com i de quartzitos ¢ finos; 1 ocorrem




metabasitos.

trés fases de 5 inadas de Fy, Fy ¢ Fy,
mquumﬁhmmmduhmm&mqmm-mdaF Agua
Clara, evidenciando um processo continuo ¢
dinamotermal & de grau fraco, fécics xisto verde.

Intenso magmatismo deido ¢ identiicado na rea, através das rochas Sulte Granitica Trés
Cérregos. ocorreu novo 4cido izado pelo Granito Apial. Atribufram-
sc idades do ico Superior a0 Cambro-Ordoviciano para essas unidades.

E, finakncatc, cacorrando a ctapa do transicio da Plataforma Brasilira, ocorreram o6
grandes falhamentos transcorrentcs, com destaque 2 falha Quareata Oitava.

Abstract:  Two lithotypes occur in the Aracafba region, in Sio Paulo State, attributed to Agua Clara

and Cérrego dos Marques Formations. Both these units have been affected by several metamorphic and

deformation eveats, plus the emplacement of three large intrusive igneous bodics.
mmmmdumwmumvnmmmmuwww

impure carbonatic rocks, affected by regional jing to the
actinolitc zone. Schists, quartzites and metabasites interbedded with calc-silicate rocks add to these rocks
in the west arca. In this case they are in the diopside zone, thus izing an increasing
degree of metamorphism toward the west direction.

Associated to this regional ic event a

layering has also developed (S,), corresponding to an episode of deformation (F,), caused by ductile low-
angle simple shearing. The most remarkable evidences for this phase of deformation can be obscrved in
different scales of approach stretching of mineral grains, intrafolial folds, sheet folds and boudinage of more
resistant rocks.

A second phase of deformation (F, , ;) caused the development of a compositional layering
(S‘“l).uva'pmdmlﬂupmvmnn'fme(s) It is represented by a high-angle transposed foliation

‘afficcted the metasodiments of the Agua Clara Formation as a whole. Together with this late phase of
Mm.wmdwwdwmmnmmuuﬂmd
by centimetric actinolite crystals. This metamorphism is associated with igneous activity which resulted in
m@emw:mmmumwmﬂcwmmhm@n)

Next, as a of phase (F, 1), sub-horizontal
mwmmmmmﬁeammdm@n”)mmmm
and re-folded the metasediments of Agua Clara Formation, thus originating macrofolds (D, , ).

The deposition of sediments which composes the Agua Clara Formation is thought to be of

Three phases of deformation have been recognized (F, F and Fy), the last two of them
being associated with the two last phases which affected the rocks of Agua Clara Formation. A progressive
and continuous process of deformation is thus indicated. Regional dynamothermal metamorphism is weak,
corresponding to the grecnschist facics.

87



Rocks of Trés Corregos Granitic Suitc record an intensc phase of acid magmatism,
continued through the emplacement of Apiaf Granite. The ages of theses units are supposed to range from
Upper Proterozoic to Cambro-Ordovician.

The final events of the geologic evolution are connected to big transcurrent faults, among
shich the Quarenta Oitava Fault is the most important. This tectonic activity represents the transitional
stage, whose end resulted in the achievement of the Brazilian Platform.

BOGGIANI, Paulo César
Ambientes de sedimentagio do Grupo Corumbd na regido central da Serra da Bodoquena, Mato
Grosso do Sul. 26 de junho. 91p ol Orieatador. Thomas Rich Fairchild

Resumo: O Grupo Corumbé ¢ formado por rochas carbondicas associadas a terrigenos com provével
idade vendiana, constituindo parte da Faixa Paraguai bre o Criton

Neste trabalho, a Faixa Paraguai ¢ considerada como Faixa de metassedimentos ¢
sedimentos de idade cambriana a proterozbica superior, situada na borda do Créton Amazdnico, desde o
vale do rio Apa até a regido do Alto Araguaia, cm Goids. Na serra da Bodoquena, regido cscolhida para
estudo dos ambientes de sedimentacio do Grupo Corumbi, foram individualizadas duas faixas paralelas
denominadas zonas Interna ¢ Externa, semelhante a procedimeanto j4 adotado na porgao da faixa aflorante
no Estado de Mato Grosso.

A zona Interna, situada na parte leste da regido estudada, & caracterizada por maior
intensidade das deformagdes tectonicas, onde as camadas aprescatam-se falhadas ¢ com dobras isoclinais.
Na zona Externa, situada na porgio oeste, as dobras sio abertas ¢ suaves.

terrigenas predominam na base ¢ as carboniticas no topo de sucessio cstratigréfica de aproximadamente
180 m de cspessura, onde sc i deposigio de seguida por d0 em rampa
carbontica aberta.
Amhmwnmmmmmmkmmo
¢ pouco controle de espessura de Nesta s¢ as ias de rochas fosféticas
w-m:mmummmwmmmmumamm
is com clastos ricos disc6ides, de brechas com blocos ¢ de mudstones dolomiticos,

que sugerem ambientes de 4guas rasas, enquanto que fécies de lamitos ¢ de mudstones calciticos
corresponderiam a figuas profundas. O contraste de profundidades sugere a ocorréncia de upwelling como
possivel de f6sforo para a origem dos depositos fosfaticos.

A alternéncia de terrigenos ¢ carbonatos, juntamente com a ocorréncia de pseudomorfos de
gipsita ¢ de provéveis tepees, permite concluir que durante ao menos parte da deposigio do Grupo
‘Corumbé o clima era 4rido a semi-érido.

Abstract:  The Corumbé Group is made up of carbonatc and terrigenous sediments of probable
Vendian age that comprise part of the Paraguai belt and extend into the Amazon Craton. The Paraguai belt
crops out along the margin of this craton as a band of sediments and metasediments of late Proterozoic to
Cambrian age from the Apa Valley (Paraguay) to the Alto Araguaia region (State of Goids).
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In the serra da Bodoquena (State of Mato Grosso do Sul), the region chosea for the study of
sedimeantary eavironments of the Corumbé Group, two parallel bands, designated the inner and outer zones,
have been identified, much as other workers have done further north in the Paraguay belt in the State of
Mato Grosso. The inner zone, situated in the eastern portion of the study area, is much more deformed than
the outer zone, isoclinally folded and intensely faults beds being rather common. In the outer zone, more (o
the west, folds are open and geatle.

mudstons dolomitic, whercas deep-water condition arc inferred from mudstones and lime mudstones facics
in the extreme castern portion of the arca. This bathymetric sciting compriscs presumptive for upwelling as
the source of phosphate in this zone.

The climate during at least part of Corumbé sedimentation may well have been semi-arid so
arid, to judge from the alternation of terrigenous and carbonate facics and the prescnce of calcite
pscudomorphs after gypsum and probable tepec structures in the carbonates.

DINIZ, Hélio Nébile
Estudo hidrogeolégico do Subgrupo Ttararé no Médio Rio Tieté, Municipio de Tieté, SP. 14 de
novembro. 116p. 1vol. Orientador: Uriel Duarte.

Resumo:  Os sedimentos da Formagio Tieté, do Subgrupo Itararé, do Grupo Tubardio, tém uma
primordial importancia nos locais onde afloram: a captagio de 4gua subterranea para suprir a demanda das
populagdes locais. As captagdes de superficie, nestes locais, atualmente cstio em desuso, face 2 intensa
poluigio dos mananciais, muitas vezes proveniente de outros municipios situados a montante. Esta poluigio
€ causada pelo langamento de poluentes nos rios, sem qualquer tratamento, principalmente nas 4reas
urbanas dos municipios. Em conseqiiéncia, ¢ grande a procura de fgua subterrinca, tamto para
abastecimento das populagdes urbanas, quanto para o suprimento da demanda agricola ¢ industrial.

Amwmmdmsmmmdoswnwlumwodnzmmphﬁm
de vazbes nas captagbes de dgua ¢, frente 2s di do da figua
smmmmmmogmsemmwadmmmammwa avaliagio do
potencial hidrico subterrineo ¢ localizar melhor as futuras captagdes.

O Instituto Geolégico, gragas a muitos anos de trabalho na drea do Municipio de Tieté ¢
regides circunvizinhas, acumulou dados que permitem um estudo cientifico amplo sobre a geologia ¢
hidrogeologia local.

Este trabalho enfoca os aspectos geologicos regionais ¢ locais, possibilitando uma ampla
discusséio sobre a faciologia dos sedimentos do Subgrupo Itararé na regido do Médio Rio Tieté, no
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Musicipio de Tett, com especal atengio sos sedimentos da Formagho Tiet, 0 aqifro local por
s s

Mmmwmwkmm.mm

i € para o do potencial de uso da fgua subterrinca. Estes

memmeaWMnmwam

hidrologicos, interpretagio de dados de casaios de bombeamento cm pogos tubulares profundos ¢, cstudos
i & isot6picos vis izar ¢ definir a origem das dguas subterrineas.

Abstract:  The sedimentary rocks of Ticté Formation from ltararé Subgroup of Tubario Group have a
great significance in the places where they outcrop. They are used to supply of groundwater the local
inhabitants. The surface sources of water are not used in region as a consequence of the high pollution in
the rivers, in most cases imported from municipalitics situated upstream. This fact result from the throwing
of cfilucats into rivers in urban areas of the municipalitics. In consequence, is great the increase of
groundwater searching,

‘The facies variation of glacial sediments of Itararé Subgroup occasion a large range of yiclds
value in groundwater wells and becausc of difficultics for prospect the groundwater from this sediments, wo
have to utilize advanced methods of scarch for evaluating the groundwater potential.

The Instituto Geolégico has been working for several years in the Tieté municipality and in
it’s neighborhood and it has accumulated a lot of data which make it able to do a very extensive geologic and

The present work intend for stablish the regional and local geologic aspects and it allow a
cxtensive debate about the facies of the Itararé sedimentary rocks with especial attention to sediments of
Tieté Formation which is the aquifer local for excellence, and the aspects qualitatives of groundwater in this
sediments.

This work intends to use the most suitable methods of searching to characterize
hydrogeologic data of sediments and for knowledge groundwater use potential. These methods have dealt
with geologic and hydrogeologic field studics, the interpretation of pumping data originated from deep wells,
and isotopic and hydrochemical studics to have in view stablish the origin of the groundwater and it's
chemical feature.

ENS, Hendrik Herman
Petrogénese dos escarnitos de Itaoca, vale do Ribeira, SP. 10 de maio. 172p. 1vol. Orientador:
José Moacyr Vianna Coutinho.

Resumo: Os escarnitos estudados ocorrem no interior ¢ bordas de enclaves ¢ possiveis tetos
pendentes metassedimentares que afloram na porgdo central do Macigo Granftico de Itaoca. Pela agio
térmica ¢ emisso de fluidos aquosos do corpo magmético as rochas metassedimentares dos enclaves, assim
como as encaixantes, originaram hornfels diversos, mérmores ¢ escarnitos.
Foram identificados na 4rea dois tipos distintos de escarnitos, denominados respectivamente
#Mmemﬂmw
Mmmmmmmwwdﬁmwﬂe
© mérmores, i ita) com bandas ¢
veios granatiferos (grossuléria-andradita). P-esmmmurdm(r,yﬂmn albita, calcita) ocorrem
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lubni!nindo;liuipllmmaasmnadns.
escarnitos como espessos pacotes entre 0s
Memmmuummemmwmeu
granadas apresentam-sc bastante albitizadas ¢ vesuvianitizadas.
'O metamorfismo de contato atingiu superiores a 650°C ¢ pressi torno de

2 kbar.

por (difusio), ainda a temperaturas elevadas,
da ordem de 600°" Qmmwmmm/rmmmowwomm
da temperatura os fluidos infiltrantes tornaram-se oxidantes ¢ cnriquecidos em alumina ¢ sflica,
promovendo a oxidagio dos piroxénios ¢ formagio de bandas granatfferas. Nesta fase, a temperaturas entre
450 ¢ 550°C, formaram-se os granada-wollastonita escarnitos, em ambiente distal, por agéo dos fluidos j&
empobrecidos em ferro.

Durante a fase retrégrada formaram-se albita, epidoto e vesuvianita pela destruigio da
memawa.m Por 6ltimo, na fase hidrotermal final, os fluidos tornaram-sc
0 dos minerais formados anteriormente ¢ a formagio de

em
vunsevfnnludc-poﬁliucpn-kniu_

Abstract:  The skarns under consideration can be found inside or at the rims of metascdimentary
inclusions and, conceivably, roof pendants, which outcrop in the central part of the Itaoca granite pluton.
Such skaras, together with a varicty of hornfels and marbles were formed by thermal metamorphism and
outward diffusion of aqueous fuids from the magmatic body.

Garnet-salite and garnet-wollastonite arc the two main assemblages making up ltaoca
skarns.

Garnet-salte skaras occu in zones of metsic thickness long the granitoid-marble contac
and consist of essential i tc) and garnet-rich (grossular-andraditc) bands and
veins. Late mineral phases (cpidote, albite, calcite) may replacc carlier oncs (garnet mainly).

Garnet-wollastonite skarn occur s thick bodics between marble and pelitic hornfels and
consist of cssential wollastonite and grossular with some diopside. Garnet vall, locally, exhibit  high degree
oh:plmlﬂnbydbn:mdvmmnuc

ism reached its peak at bove 650° C and pressures around

2 kbar.

Salite/ferrosalite skarns were formed by bidirectional metassomatism at the still clevated
temperatures of about 600°C under reducing conditions. In the progressively cooling environment the
infiltrating fluids became more and more oxidizing and enriched in alumina and silica, a fact which resulted
in the oxidation of pyroxenes and formation of garnet bands. At this stage and temperatures between 450
and 550° G, distal garnet-wollastonitc skarns were formed by metassomatic processes linked to iron depleted
fluids. !

In a retrograde stage, garnet was destroyed and replaced by albite, epidote and vesuvianite,
Finally, during the last hydrothermal stage, CO,-rich fluids furthered the carbonation of
carly minerals and the formation of apophyllite-prehnite venules.
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FASSBINDER, Eivo
Andlise estrutural da Falha da Lancinha, Estado do Parané. 11 de maio. 165p. 1 vol
Orientador: Georg Robert Sadowski.

Resumo: A estruturagio do Lincamento Além Parafba-Cubatio Lancinha ocorreu em dois eventos
distintos: Cubatéio ¢ Lancinha.

O Evento Transcorrente Cubatiio, atuante em rochas gnfissicas, mostra a presenga de
rochas milonfticas ¢ blastomiloniticas, com metamorfismo do fécies anfibolito ¢ deformagdes
essencialmente dficteis associadas.

5 Amdenmgxynud:ﬁqnmyndmm meo()lbnﬂgl:vnamk

& Agungui previstas

mmummommmmemmammm

Y(D), X e T. Associam-se a estas estruturas um generalizado fraturamento e esporédicas brechas, além de

lenticularizagdes ¢ constricgdcs de camadas litologicas. Estas doformagdcs geradas no nivel cstrutural
‘médio, caracterizam o Evento Transcorrente Lancinha.

A presenga de csforgos transpressionais algaram o Nicko Betara, ¢ cxpuscram
cisalhamentos transcorrentes dficteis, ripteis-dficteis, além de deformacdes répteis. Além disso, estes
esforgos NW-W/SE-E formaram cstruturas do tipo "dtiplex de Ricdel".

A Formagio Camarinha foi deformada por nova reativagio deste megalineamento, estirando
seixos do seu fécies conglomeritico, com valores de Rs=1.8-2.0.

Diversas reativagdes tiveram lugar durante o Fanerozfico, até movimentos suaves que
parecem estar presentes nos dias atuais.

Abstract:  Two distinct events (Cubatio and Lancinha) were recognized to have taken place for the

structural installation of the Além Paratba-Cubatio-Lancinha lincament.
TheCubnlanpfmnnﬂeaedmmch,wodmngmyhmumd
associated with and esseatially ductil along

its strike.

The overlying Acungui metascdiments were deformed due to reactivation of carlicr
weakness planes originated at the Cubatéio event. Several secondary structures, such as en échelon folds,
synthetic and antithetic faults, Y(D), X and T fractures were simultancously developed, in accordance with
RiedeP’s Model. Generalized fracturing and rather few brecciation, along with lenticularization and
constriction of some beds are associated phenomena. These deformations all were produced at intermediate
crustal level and are due to the Lancinha strike-slip event.

Ductile and brittle-ductile transcurrent shears, beside brittle deformations, were exposed
where transpressional stresses succeeded to cut across the core gaeisses of the structure known as Nficleo do
Betara. NW-W/SE-E oricated stresses also led to Riedel's duplex structures.

Deformation of the Camarinha Formation was caused by a new reactivation of this mega
shear zone. Pebble elongation measuremients performed in the conglomeratic facies of this sequence
indicated values of Rs=1.8-2.0.

Several reactivations also took place during Phanerozoic times and gentle movements seen
t0 be notable in present times.
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GARDA,GInnaMnrh
A Alteragiio hidrotermal do contexto da Evolugao Geolbgica do Macigo Alcalino de Pogos de
Calda.v,MG—SP 14 de marco. 227p. 1vol. Orientador: Horstpeter Herberto Gustavo José

Resumo: OMmAhlmchmd:Cdduomp-me mndnqumxdammm

A alteragio hidrotermal csté associada s mineralizagdes de Zr, U ¢ Mo do planalto,
predominantemente localizadas na sua porgiio centro-sul, na chamada "estrutura circular centro-leste”. Ali,
a coloragio tipica da rocha alterada ¢ do solo, regionalmente denominados de “rocha potéssica® € bege

a creme claro.

A mina Osamu Utsumi, também conhecida como a jazida de urénio do Campo do Cercado,
situa-sc a 25 km a0 sul da cidade de Pogos de Caldas c foi cxplorada, de 1977 até 1989, pelo método da cava
a céu aberto. A firea da mina é um complexo conduto de brechas ("breccia pipe”), mais ou menos irregular,
encaixado em fonélitos ¢ nefelina sienitos, os primeiros predominantes nas porgdes W ¢ N-NE, ¢ os
segundos, nas porgdes E ¢ S-SE. Também séo encontrados pequenos corpos de pscudoleucita fonélitos ¢
diques de biotita lampréfiros.

As brechas quc consituem o conduto ceniral sio, na realidade, aglomerados polimicticos, de

profundas (zona reduzida), sio na matriz ¢ nos i ios das brechas
zircio, pechblenda, esfalerita, galena ¢ principalmente minerais de Mo, pirita ¢ fluorita. A mineralizagio
secundéria formou-se pelo avango da frente de oxi-redugio, sendo que os teores mais elevados de U
mammmmmaumuwmmmnnnemum
? illita (politipos 1M
emewwmawm(m-mmum
triclinicidade), que agora apresenta aspecto "pulverulento®, com inclusées de 6xidos de Fe, de illita ¢ grande
quantidade de inclusges fuidas. A prescnga anterior de mincrais maficos ¢ inferida pela concentragdo de
minsculos grios de mincrais opacos, illita, do grupo das csmectit
A alteragio hidrotermal nio oblitera a textura original da rocha, 0 que permite esbogar um
esquema de perdas ¢ ganhos (balango geoquimico), através do clculo isovolume. Caracterizam-se perdas
mmN%FrQO,mmupem:pmmdmxonnmwmm
a transformagéio de 1000 g de rocha fresca em rocha alterada cavolve a perda de 31 g de Na,O ¢ o
pnhndclﬂgdel(zo
Paric-se do pressuposto de que 0 mecanismo de colocagio das rochas alcalinas do Macico

preservados
Segue-se a intrusio subvulcdnica, principalmentc de cgirina fondlitos ¢ fonolitos porfiriticos, com a
formagdo dos anéis topogréficos que delimitam boa parte do perfmetro do macigo. Nefclina sicnitos devem
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ter-se cristalizado a temperatura entre 500 e 800° C; pscudoleucita fondlitos ¢ fondlitos affricos constituem
corpos menores. Em algum momento da histria evolutiva, deve ter havido uma nova intrusio de magma
(que gerou a "estrutura circular centro-leste™?) nas rochas ja bastante resfriadas (300-400°C), 0 que
provocou seu brechamento, segundo o modelo de geragio de corpos de "porphyry copper”. O brechamento
facilitou a circulagio de fluidos que promoveram a remogio e distribuigio de calor.

Dever-se-ia esperar uma seqiiéncia de minerais de alteragdo adaptada a temperaturas em
contfnuo decréscimo; entretanto, apenas illita ¢ feldspato alcalino sio observados nas porgdes do planalto
alteradas por agio hidrotermal, ¢ sua formagio parece ter sido controlada mais fortemente por fatores
WMWWAMMMMWWMMSW%
ia dado no infcio do processo, dimi ap6s o resfri da drea brechada (¢ do corpo
mmm.nmmu),bmdoomawmmmm-hmm«m

=dumniﬁnd.nmnnnuig‘maldamdn; foi pouco eficiente na geragio de novos minerais, mas muito
eficiente na redistribuicio dos elementos Zr, U ¢ Mo, na transformagio de pirita cm Gxidos ¢ hidréxidos ¢
na destruigo de fluorita na zona oxidada.

Abstract:  The Pogos de Caldas Alkaline Massif covers 800 km?, a quarter of which is hydrothermally
altered. Such proportion is uncommon, when compared to the known alkaline massifs of the world.

The hydrothermal altcration is associated with Zn, U and Mo mincralizations which arc
predominantly located in the central-southern portion of the massif, in the “central-castern circular
structure”. The colour of the altered rock (and its soil) in that arca is typically whitish beige to ycllowish
white and is regionally called *potassic rock”.

The Osamu Utsumi Mine, also referred to as the uranium orc of Campo do Cercado, is
located 25 km to the south of Pogos de Caldas City and was cxplored, from 1977 to 1989, through the open
pit method. The mine area is a more or less irregular, complex breccia pipe, enclosed by phonolites and
nepheline  syenites, the former occupying the W and N-NE and the latter, the E
and SSE portions of the mine. Small bodies of pscudoleucite phonolites and biotite lamprophyres also
ocaur.

The breceias that constitute the central vent arc actually polymictic, clast-matrix supported
agglomerates, with fragments of decimetric to metric dimensions. The matrix is also formed by fragments
of several sizes. The marginal breccias are oligomictic and clast supported: in the "craquelée” type the
movement of the fragments was almost incxistent, whilc in the shatter breccias, the fragments are slightly sct
apart, showing angular voids.

The istics of the primary mineralization vary with depth; in the deepest portions
(reduced zone), zircon, pitchblende, spharelite, galena and mainly Mo mincrals, pyrite and fluorite are
found in the matrix and in the interstices of the breccias.

The sccondary mineralization was formed by the advancing movement of the oxidation-
reduction front. The highest grades are found immediately below such front. The U oxides that precipitate
arc uraninite and pitchblende.

The

alteration is for the ion of nepheline in illite (1M
and 2M polytypes) and for the textural reconstruction of the potassic feldspar (orthoclase to intermediate
microcline of high triclinicity), which now presents a dusty appearance, with oxides, illite and fluid
inclusions. The previous existence of mafic minerals is inferred from the concentrations of tiny grains of
opaque minerals, illite, carbonates and clay minerals of the smectite group.
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The hydrothermal alteration does not destroy the original texture of the rock. It is possible
to draw a gain and loss scheme (geochemical balance) assuming isovolumetric alteration. The real losses
are of Na, 0, Fe,0s, FeO, Ca0, MgO and MnO, and the main gain is of K,0. A simple reckoning shows
that the transformation of 1,000 g of fresh rock in altered rock involves the loss of 31 g of Na,O and the gain
of 10 g of K,0.

It is supposed that the Pogos de Caldas Massif emplacement was similar to the Smith &
Bailey’s resurgent couldron model. The first magmatic manifestations were the pyroclastic rocks and lava
flows, presently only preserved in the Vale do Quartel. A subvolcanic intrusion followed, mainly of aegirine
and porphyritic phonolites, forming the ic rings that almost completely outline the massifs
perimeter. Nepheline syenites n'y:hl.llzndnlmp:ntmﬁ of 500-800°C; pseudoleucite phonolites and
aphyric phonolites formed smaller bodies. Later in the emplacement history, a new influx of magma
occurred (which produced the "central-castern structure™?) into already cooler rocks (300-400°C), which
caused their brecciation (similar to the model of formation of porphyry copper bodies). Fluids could casily
circulate, removing and redistributing heat.

A sequence of alteration minerals adapted to lowering temperatures should be expected;
however, only illite and alkaline feldspar are observed in the hydrothermally altered portions of the massif,
and their formation must have been controlled mainly by kinetic, other than thermal factors. The
irrestrictive circulation of relatively hotter hydrothermal fluids must have happened at the beginning of the
process, diminishing immediately after the cooling of the brecciated arcas (and the subjacent magmatic
body), leading the system to kinetic levels that made subsequent hydrothermal alteration impossible. Then,
weathering followed, producing kaolinite, gibbsite, oxidation of opague minerals, etc., and destroying the
original texture of the rock; it was inefficient in the production of new minerals, but very efficient in the
redistribution of elements such as Zr, U and Mo, the transformation of pyrite in oxides and hydroxides and
destruction of fluorite in the oxidated zone.

HIPPERTT, Joéio Fernando Martins
Contribuigao & geologia e petrologia dos "Augen*-Gnaisses de Nitersi, RJ. 26 de abril. 203p. 1
vol. Orientador: José Vicente Valarelli.

Resumo:  Uma érea de aproximadamente 80 km?, representativa dos tcrrenos do "augen*-gnaisscs da
margem ocidental da Bafa de Guanabara (regido de Niter6i) foi mapeada em escala 1:50.000.
Individualizaram-sc trés grandes unidades do mapeamento: uma unidade principal do gnaisses graniticos
('wyn—gnmclqmmm)upmmm-ldahu.qummmpu.. unidade de gnaisses

aNW, o para ico a SE.
Um estudo sistemiitico das feigbes de deformagio dictl om quartzo c feldspatos (extingio

ondulante, bordas de 1 0, redugdes de orientagio
uma do mi destas rochas, onde ficou estabelecida uma

transigio desde granit6ides a gnaisses nio-miloniticos, passando por faixas de blastomilonitos graniticos ¢
granodioriticos, até milonito gnaisses ¢ milonitos tipicos na porgio interior mais estressada da estrutura aqui
denominada da Zona de Cisalhamento Dictil de Niter6i - ZCDN: uma faixa de rochas miloniticas com 10
km de largura na érea de estudo, com foliagdo milonitica vertical N70E ¢ lincagdo mineral horizontal.

Os megacristais d: K-feldspato (microclinio pertitas e mesopertitas, Ab>20% ¢ An>6%)
foram sendo em geral anteriores ou contemporineos
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a dcformwio déetil principal. Propdc-se que tenham so
uma original. Anslises icas em d.lfcn-,mr_i variedades tipologicas doc
megamu  idontificeram scanpr. & sithctria triclnion cax difcrcates. g7aus do obliquidade (iorodisios
intermedirios ¢ méximos).

As mi itas qu i os istais do K-feldspato foram tema de um
detalhado i sendo i segundo um novo modelo infiltrativo - aqui
proposto - que vincula sua origem 2 fase final do evento de metassomatismo potéssico.

"Augen"-charnockitos ocorrem como manchas difusas de dimensoes varidveis na porgio
estressada da ZCDN. A de reagdes de entrada no fécies granulito ¢
a identidade quimica com os "augen"-gnaisses de facies anfibolito permitiram atribuir a estas rochas uma
origem por favorecido pelo aporte carbonico no interior mais
deformado da ZCDN.

Abstract: In an arca of 80 km?, three major units has been mapped at a 1:50.000 scale in the augen
gneisses terrain of the western margin of the Guanabara Bay. The main unit comprises granitic gneisses
(augen gneisses and leptinites) which pass laterally to the granodioritic gneisses unit, to the northwest, and
to the porphyroblastic granodioritc unit, to the southeast.

Apetmgnphmmdywnsumedemwmdmddmmmnfeuwesmqnmzmd
feldspars extinction, edges, grain size decrease, preferential

ic orientation), resulting in a mi ification of all granitic (*sensu lato") rocks. A
complete transition has been identified from nonmylonitic gneisses and granitoids, passing into granodioritic
and granitic blastomylonites, to typical mylonites in the most stressed bolt of the structure, heroin named,
the Niter6i Ductile Shear Zone. It is a high grade shear zone, 10 km wide, with N70W vertical mylonitic
foliation and horizontal mineral lineation.

‘The K-feldspar megacrystals (ternary microcline perthites and mesoperthites with Ab>20%
and An>6%) can be interpreted as porphyroblasts which have formed prior to, or during, a ductile
deformation event. Potassium metassomatism have been inferred to explain their origin. Diffractometric
analysis in several types of megacrystals have always shown a tryclinic symmetry with different obliquitics
(intermediate and maximum microclinc).

Myrmekites have been microtexturally analysed in detail and explained according to a now
infiltrative model, herein proposed, which relates their origin to the end of K-metasomatic event.

Augen charnockites occur as diffuse spots with variable dimensions in the most stressed
domains. The observation of metamorphic reactions indicating the beginning of the granulite facies, and the
chemical identity of charnockites with the augen gneisses of the amphibolite facies, allows to establish a
prograde metamorphic origin, probably started by CO, fluxin the shear zone.

HIRATA, Ricardo César Aol

ddVapamsdaSaloMVS) desenvolvimento de uma técnica para a detecgao de
dguas subterraneas contaminadas por solventes organicos voldteis. Estudo de caso de Porto Feliz,
Sao Paulo. 24 de outubro. 133p. 1vol. Orientador: Robert William Cleary.

Resumo: A Amostragem de Vapores do Solo (AVS) é uma técnica introduzida recentemente ¢ usada
para detecgo de forma indireta, da contaminagdo das figuas subterrancas por solventes orginico-volateis,
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inchiindo entre estes, 0s chamados DNAPL. O répido desenvolvimento desta técnica foi motivado pela
dificuldade ¢ elevados custos que estdo envolvidos os métodos tradicionais na avaliagdo do impacto de um
acidente com substéncias organo-sintéticas. Tais métodos implicam na perfuragio de numerosos pogos de
‘monitoragdo associados a um programa de coleta de 4gua ¢ anslise.

Dadas as caracteristicas destes produtos qubmmdemnpmu-_nmr.mmnmm elétricos

eficazes.

A técnica AVS envolve a extragdo de uma pequena quantidade de gases succionado do solo
a pouca profundidade ¢ sua andlise em campo ou laboratério, identificando os compostos presentes ¢
um:llﬂonmdauwmpwwudmvapomeduigmwbtaﬂdnm O principio de detecgéo relaciona-sc

de um gradiente de quimica na zona nio saturada, resultando um fluxo
d:ﬁmmmudemdocmummnmﬁmmdeutgmmbmm.emmpolm

O presente trabalho deseavolve a técnica AVS inovando na forma de aprisionamento de
vapores, quando se sugere o uso de colunas adsorventcs duplas de carvio ativado, ¢ adapta procedimentos
do com uso d gasosa, para andlise de colunas ¢ identificagdo dos poluentes.

Esta dissertagio apresenta os resultados do uso da técnica AVS desenvolvida neste estudo,
quando da aplicago pioneira no Brasil, acidente ambiental ocorrido em Porto Feliz (SP), onde 0 vazamento
de um tanque de solveates organicos causou a contaminagdo de expressiva porggo do aqfero.

O AVS permitiu avaliar com sucesso a extensdo do acidente de poluigio no agiiffero ¢ em
subsuperficic ¢ o formato da pluma contaminantc. O mapeamento com AVS definiu trés zonas com
diferentes concentragSes de vapores: altas, médias ¢ baixas ¢ mostrou gue a pluma csté se deslocando no
mudoSEpuuNWlhngndmmmmmo,mnlmdcleOm Amleudevlpmudowluu
diferentes das taxas de
vemuld:ulndorelcdcuxboncr_ml,ﬂxm5+6.9!.|D’7llg/m2/n=dunf6:mmm6,4xm's_;l,7ﬂo's ug/
m?/s. Os resultados das amostras de &gua & vapores do solo
bastante expressivas de 09 € 0,8 para clorof6rmio ¢ tetracloreto de carbono. Com o intuito de medir o
tempo de trénsito e volatilizagdo dos compostos halogenados de interesse em meio ndo saturado, foram
pwpmdns:mnmocmvolmdowlumdemunhbmwﬁm Os testes permitiram avaliar as
perdas por volatili e de carbono numa razio de 20 e 30%, ap6s 30 horas
de experimento. Emdmmamlmumbﬁn,dclmmuﬁu,mbdhmpublmdupormm
pesquisadores, permitindo avaliar a técnica aqui proposta comparativamente a outras.

A pesquisa em quase 100 documentos possibilitou estabelecer alcances ¢ restrigdes do
método, dando énfase na influéncia do meio ¢ dos compostos no sucesso do uso do AVS, tema ainda pouco

Abstract:  Soil-gas sampling is a recently introduced technique for the indirect detection of
groundwater contamination by volatile organics, including dense non-aqueous phase liquids (DNAPLS),
such as those involved in the Porto Feliz accident. The rapid development of this technique was prompted
by the difficulties and high costs that are involved in the evaluation of the impact of an accident with
synthetic organic substances using traditional methods. The traditional approach involves the drilling of

‘many monitoring wells to be uscd subsequently in a groundwater sampling and laboratory analysis program.
In the Porto Feliz case, the chemical compounds involved showed negligible electrical contrast and low
solubility in water, making commonly used geophysical methods, such as electrical resistivity and
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T
The soil gas sampling technique involves the extraction of a small amount of ol gas from a

Mawdcpthvmhmbwqmmmﬂymmlhnﬁeumhbnnmmdmhfymgthemwmckwwmm

correlating and the vapor ition with the ion of the underlying The principle

behind the technique is related to the cstabli of a chemical ion gradient in the

zone which causes an upward diffusive flux of contaminants in arcas where the underlying groundwater is

contaminated with volatile organics.

The preseat rescarch developed a soil gas sampling technique which is innovative in both the
manner gases arc captured, through the use of a double activated carbon column apparatus, and in the

procedures used to analyze the columns, and identify the pollutants with gas chromatography.
The dissertation prescnts the results of the application of the soil gas sampling technique developed in this
study to the eavironmental accident which occurred in Porto Feliz when a large solvent tank leaked and
contaminated a significant portion of the underlying aquifer. It is the first application of the soil gas
sampling technique in Brazil. The technique allowed the successful cvaluation of the extent of aquifer
contamination and the shape of the groundwater plume. Plume mapping using soil gas concentrations
defined three zones with diferent vapor concentration lvels: high, medium and low. 1t also showed the
plume moving in a SE to NW direction, contaminating 113,000 m” at the present time.

‘Tho extraction of vapors at diferent depths allowed the calculation of sol ga emisson flux
rates of 1,0x10™ + 6,9x10°7 and 6,4x10°> + 1,7x10° jig/m%/s for chloroform and carbon tetrachloride
respectively. The results of groundwater and vapor sampling showed excellent correlation cocffcicts of 0
and 08 for and carbon

With the idea of measuring the travel time and volatilization of halogenated organics of
interest in the unsaturated zone, experiments involving sand columns were prepared in the laboratory. The
tests allowed the evaluation losses of chloroform and carbon tetrachloride on the order of 20 and 30%
respectively after 30 hours of flow.

The dissertation constructively analyzes studics published by other rescarchers, allowing a
comparative evaluation of their techniques with the technique developed in this study. A review of morc
than 100 published documents on the subject allowed the establishment of restrictive limits on the method,
highlighting the influence of the medium and the physico-chemical properties of the chemical compounds on
the chemical compounds on the success of the soil gas sampling technique. The literature review also
resulted in classifying soil gas sampling into 6 groups according to the physical method used, the manner of
gas capturing and the method of analyzing the gases.

MARTINS NETO, Rafael Gidia
Sistemdtica dos Ensifera Insecta (Orthopterbida) da Formagdo Santana (Cretdceo Inferior do
Nordeste do Brasil). 16 de agosto. 264p. 1vol. Orientador: Oscar Résler.

Resumo: A pesquisa aborda o estudo taxondmico de 508 espécimes de insetos fosseis da Ordem
Ensifera (grilos ¢ esperancas), provenientes do nivel de calcéirio laminado, parte superior do Membro
Crato, unidade inferior da Formagio Santana (Cretficeo Inferior), Bacia do Araripe, de afloramentos
situados nas proximidades dos municipios de Santana do Cariri e Nova Olinda (Cears, Nordeste do Brasil).
O estado de preservagio é excelente, espécimes relativamente completos, em sua maioria articulados ¢ a
fossilizagio se processou através da substituicio da quitina pela apatita. Outros exemplares estdo
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represcatados por impresses. O tema 6 inédito, de natureza bésica.

ccologia dessa importante unidade

A segunda parte dedica-sc a0 tebrico,
metodologias diversas, problemas i sexual) ¢ de todo o registro féssil
de Ensifera icos, para cfeito de segundo a lteratura disponivel. A seguir dé-se

énfase A descrigiio dos 27 taxa identificados que representam 26 novas espécies (distribuidas em 12 géneros)
de 6 famflias (4 das quais com representagio atual).
Amﬂpmerderwmrunludmcmdnmdmﬂmnbmdandn—uum
do-se nos taxa descritos na Parte 2. Procura-sc demonstrar que a
fauna de Ensifera do Membro Crato é resultante de possivel especiagio alocronica, decorrente de
alteragdes climéticas e crisc biotica. A discussio cavolve teorias de cspeciagio, além de consideragdes sobre
ciclode vida Ensifera. Implicages cronoestratigréficas e climéticas sio sugeridas, bem como & cfetuada
anélise tafondmica ¢ discussdes sobre a provével origem da fauna, considerada excopcional.

Abstract:  This dissertation presents the results of a taxonomic study of 508 specimens of fossil insects
of the order Ensifera. All of the material comes from laminated limestone of the upper most part of the
Crato Member, lowest unit of the Santana Formation (Lower Cretaceous), Araripe Basin, near Santana do
Cariri and Nova Olinda municipaliics (Ceard State, Northeast Brazil). The fossis are very well-prescrved,
articulated specimens. The fossili process evolved the substitution of carbonate and chitinous matter
by apatite.

The first part of this work deals with the geographic, temporal and regional geology context
and furnishes an account of the various stratigraphic schemes proposed for the Araripe Basin sedimentary
sequences. Special reference is made to the paleontological record of the Santana Formation, listing all
known taxa in this stratigraphic unit.

‘The second part contains the theoretical basis for the classification and methodology here
employed, including a discussion of taxonomic problem and the Mesozoic-Cenozoic ensiferan fossil record.
Following this 27 tava are described which represent 26 new specics distributed among 12 genera of 6
families (4 of which are extant).

Finally, the third part presents the results and conclusions of this research focussing
especially upon biostratigraphical and paleoenvironmental aspects based on the taxa described in Part 2. It
is demonstrable that the Ensifera fauna from the Crato Member resulted from possible allochronic
speciation in concert with climatic changes and biotic crises. This discussion involves speciation theorics and
considerations on the life-cycle of this group. Chronostratigraphic implications based on the apparent life-
cycle of these insects, ic analysis and origins of this ional fauna are also discussed.

A Formagao Paric Agu e deposit do, tectonica e
13 de junho. 211p. 1vol. Orientador: Armando Marcio Coimbra.
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Resumo: O objetivo dos estudos realizados foi a inagio das entre

tectonica, paleoclimas ¢ feigdes morfologicas (niveis de terragos) na érea de afloramento da Formagio
Pariqiiera-Acu, cobertura sedimentar continental cenozéica no baixo vale do Rio Ribeira do Iguape, no
litoral sul do Estado de Sio Paulo.

Com base nas caracteristicas litolégicas ¢ relagdes estratigraficas observadas, os depésitos
cenozbicos anteriormente atribufdos 3 Formagio Pariqiiera-Aqu foram separados em cinco unidades
principais distintas: Formagio Sete Barras (definida durante a realizagio do presente estudo); Formagio
Pariqiiera-Aqu (para a qual apresenta-se proposta de redefinigio no presente estudo), compreendendo uma
fécies fanglomerdtica de leques aluviais coalescentes, uma ficies de planicie fluvial meandrante, ¢ uma
fécies lacustre; depbsitos de cascalhos cm nivel superior de terragos (situados em posigao topogrdfica mais
clevada);  depésitos de cascalhos em nivel intermedidrio de terragos (rebaixados em relagio aos
anteriores); e dep6sitos coltivio-aluviais.

A Formagio Scte Barras ¢ constituida dc depésitos ruddceos de leques aluviais
aparentemente gradando para depésitos finos, lacustres, formados provavelmente no Pale6geno, sob
condigdes de clima seco. Preenche o Grében de Setc Barras, uma depressio tectonica de diregio NSOE,
formada na intersegéio da Zona de Cisalhamento de Cubatio (pré-cambriana a cambro-ordoviciana) com o
Alinhamento de Guapiara (mesoz6ico), durante fase de esforgos trativos na direcio WNW-ESE,
contemporéneos da sedimentagio.

A reativagio de falhas WNW-ESE paralelas a0 Alinhamento de Guapira no Negeno, sob
agio do esforgos trativos reoricntados na diregio E-W, acarretou basculamentos de blocos ¢ barramentos
de paleodrenagem, enscjando a acumulagio da Formagio Parigiiera-Au, sob condigoes de clima Gmido, ¢
com o nivel relativo do mar abaixo do atual. Junto 2s falhas desenvolveu-se sistema de leques aluviais
coalescentes, gradando lateralmente para planicie fluvial meandrante ¢ lago.

Durante o final do Nebgeno ¢ o Pleistoceno a regido foi submetida a socrguimento
diferencial, com entalhamento progressivo da drenagem, mais pronunciado no bloco relativamente mais
clevado, a SW do Alinhamento de Guapiara. Fases de clima seco possivelmente conjugadas com fascs de
quiescéncia tectdnica ensejaram entdo a elaboragio de dois nfveis cscalonados de terragos com cascalhos,
estes depositados em sistema fluvial entrelagado.

Formaram-se ainda na rea depésitos colfivio-aluviais no final do Nebgeno e no Pleistoceno,
quando o paleo-relevo j& era muito semelhante ao atual. Estes depGsitos aparentemente refletem
remobilizages macicas do regolito durante oscilagdes climdticas, ¢ apresentam-se truncados por falhas,
indicando tectdnica sin ¢ pos-sedimentar. Esta Gltima é testemunhada principalmente por falhas inversas ¢
com rejeito direcional cortando os depdsitos coltivio-aluviais, que indicam fase de esforgos compressivos de
diregio NE-SW, ativos provavelmeante no Pleistoceno Inferior.

Diferengas nas cotas dos aluvides em baixos terragos nos dois blocos scparados pelo
Alinhamento de Guapiara sugerem que discreta tectonica residual possa estar determinando soerguimento
diferenciado dos blocos até os tempos geoldgicos mais recentes.

Abstract:  Cenozoic deposits previously aftributed to the Pariqiicra-Aqu Formation (a contineatal
sedimentary cover of the low Ribeira do Iguape River valley, southern Sio Paulo State, Brazil) can be
separated in five different units: Sete Barras Formation (proposed in this study); Pariqiiera-Agu Formation
(reviewed in this study); two topographic lovels of gravels in fluvial terraces; and colluvial-alluvial deposits.
Sete Barras Formation is constituted of coarse fanglomeratic deposits probably grading to
clayey lacustrine layers. They were formed probably in the Palacogene, under dry clmate. This



sedimentary unit fills the Sete Barras Graben, an clongated tectonic depression trending NSOE, just in the
intersection of the ENE-WSW Cubatéo Shearing Zone (Proterozoic to Cambrian-Ordovician) and the
WNW-ESE Guapiara Alignment (Mesozoic). Tractive stresses trending WNW-ESE synchronous to the
sedimentation have originated the graben trough.

Reoriented tractive stresses trending E-W which were active during the Neogene reactivated
'WNW-ESE faults parallel to the Guapiara Alignment. This caused block tilting and drainage damming, and
accumulation of the Parigiicra-Agu Formation, under humid climate and lower sea level. Three facies can
be recognized in this formation: fanglomeratic, fluvial meandering and lacustrine.

Differential uplift during the end of the Neogene and the Pleistocene raised the SW block of
the Guapiara Alignment. Two main levels of fluvial terraces with gravels and sands of braided system were

then developed on this raised block, during dry climate phases and conditions of sea level stability.
Colluvial-alluvial deposits younger than the terraces were formed when paleorelief was very similar to
present-day relicf. These deposits arc related to the Quaternary climatic changes. They are cut by inverse

and strike-slip faults which indicate compressive stresscs trending NE-SW, active probably during Lower
Pleistocene.

Geomorphological characteristics of modern alluvial plains indicate also some possible
tectonic activity along the Guapiara Alignment during recent geological times.

NOGUEIRA, Sonia Aparecida Abissi
Estudo das mineralizagoes filoneanas aurtferas do depésito de Piririca, Vale do Ribeira, SP. 03 de
dezembro. 91p. 1vol. Orientador: Aledir Paganelli Barbour.

Resumo: Mmmmwmmemn.mmdamvmdnmnu

i a uma zona de ci déctil-riptil, limitada
pelmlmeamenmAgudemndueRibenn,dcexprmomgan

Estratigraficamente a regido faz paric de uma seqiéncia de rochas metavuleano-

com iadas, de baixo grau 2 Formagdo Perau.
o:mmmmmummnxmmmm qm:se
intercalam de forma finos, ¢ sio

m&mmmmmﬁm,ep(dmomucdmwﬂmde
baixo grau de metamorfismo.

Euudupeuowmmcpwoqmm;mpmummmmme
intrusiva, com original em um gabro ou diabésio. Indicam ainda,
que sofreram variagdes associadas a processos nao i icos de adigdo de
K, Na e Ca, provocados por fendmeno de alteragio hidrotermal.

O ouro aparece quase sempre, preenchendo fraturas ¢ cavidades de pirita ¢ arsenopirita de
mnﬂlﬁoywl,qumpmhmummﬂmmmnbmdm&esuﬂemnﬂfﬂuwm Em

: calcopirita, ita, grupo do fahlore,

blenda, galena, bornita, ¢ ilmenita. Qmmhumbnmmmmommudemdammme

A tentativa de estabelecimento de uma paragénese temporal catre os mincrais acima

coloca pirita e de 40 grossa ¢ ilmenita como anteriores a uma fase de
brechagio/milonitizagio, ap6s a qual scguiram os outros minerais relacionados, geralmente preenchendo
vénulas ¢ fraturas nos dois sulfetos principais.




O estudo de inclusdes fluidas no quartzo leitoso branco mostrou a presenga de inclusdes
primérias do tipo carbénicas, aquo-carbénicas ¢ cminentemente aquosas que permitiram sugerir fluidos
‘mineralizantes aquosos, ricos em CO,(>25 moles % CO,), de baixa salinidade (<11 eq % peso NaCl), com
temperaturas de deposicdo de moderadas a altas (200-400°C).

Anélises da composigao isot6picas de Pb de galenas dos veios sulfetados estudados, indicam
para as solugdes mineralizantes uma origem crustal a partir de processos de remobilizagio das rochas
encaixantes, associados a eventos metamérficos regionais de idade entre 1,4 ¢ 1,1 b.a, a exemplo do que
acontece com galenas de depésitos plumbo-argentiferos do Vale do Ribeira.

A integragio dos resultados obtidos nos estudos realizados € a comparagio com trabalhos
em depbsitos de ouro de outras partes do mundo, sugerem um modelo metamérfico para a derivagdo dos
fiuidos mineralizantes, entendendo-se que possam ver originados a partir de processos de devolatilizagio
dos terrenos metamérficos de baixo grau, capazes de produzir fluidos carbénicos ¢ aquo-carbonicos de
baixa salinidade, com zonas de ci clementos is para a efetivagio dos
processos de lixiviagio, transporte, canalizagio ¢ interagdo fluido-rocha encaixante.

Abstract: Thcgn!d—bemngvmn&mlhchnnm,regon,kibﬂnvﬂeySmeofS&nl’aulo,BunL
show epigenetic features and seem to be mainly related to a ductile-brittk zone, which is
to the Agudos Grandes and Ribeira tectonic lineaments, of regional expression.

From a stratigraphic point of view the area belongs to a sequence of metavolcanic
sedimentary rocks with associated metabasic rocks, which are characterized by a low degree of
‘metamorphism. These rocks are correlated to the Perau Formation.

The most significant mincralized veins are associaicd to metabasic rocks, concomitantly

to fine They are mainly constituted by amphibole of the tremolite-actinolite
serics, sodium plagioclase, epidote-zoizite and chlorite, a typical association of low grade metamorphism.

Petrographic and chemical analyses suggest for these basic rocks an intrusive, possibly sub-
volcanic origin, with an initial composition of a gabbro or a diabase. Furthermore the studies indicate
variations in the mineralogical composition. They are probably associated to non isochemical addition
processes of K, Na and Ca as a result hydrothermal alteration.

Gddunmmdwmwemgﬂhnghmmduvmofmgmwmem
arsenopyrite, which are the main of the mis In quantities the
following minerals have been detected: chalcopyrite, boulagerite, bournonite, jamesonite, fahlore group,
sphalerite, bornite and ilmenite. Milky quartz represents the dominant gangue.

‘The paragenetic sequence here proposed might be considered as a preliminary attempt. In
this way coarse grained pyrite, arsenopyrite and ilmenite are considered as an early main phase of sulphide
deposition, whose assemblage have been affected by a brecciation mylonitization deformation episode. The
post-deformation mineral asscmblage, already referred, occurs as filling materials of veinlets and fractures
‘which cut across pyrite and arsenopyrite crystals.

Fluid inclusions data of the milky quartz have indicated primary CO, and H,0-CO,
inclusions, which suggest aqueous mineralizing fluids, rich in CO, (>25 mole % CO,) of low salinity (< 11
Wt% NaCl equiv.) and with deposition temperatures ranging between 200 and 400° C.

The Pb isotopic analyses carried out on the sulphide vein galenas indicate a crustal origin for
the mineralizing solutions and the Pb might be derived of metasedimentary and basement rocks. Similarly
to the lead-silver deposits from the Ribeira Valley, the ores might be emplaced during regional
metamorphism, between 1.4 and 1.1 Ga.




The integration of the results obtained during this rescarch and the comparison with similar
rescarch which have been donc on other gold deposits, suggest a metamorphic model for the origin of the

i fluids. These fluids might be derived from devolatilization processes of low metamorphic
terrains, and would be able to produce CO, and H,0-CO, fluids with low salinity, and shear zones as
fundamental clements through which processes of leaching transport and fluid /wall-rock interaction would
act.

PELOGGIA, Alex Ubiratan Goossens
A Faixa Alto Rio Grande na Regido de Amparo, SP. 18 de dezembro. 130p. 1vol. Orientador:
Miguel Angelo Stipp Basei.

Resumo: O terrenos da Faixa Alto Rio Grande na Regido de Amparo, SP, apresentam duas

associagbes geolégicas principais:
a. Rochas ortognéissico-migmatiticas (Complexo Amparo, de idade Arqueana/Proterozbica Inferior), com
intercalagdes de anfibolitos e que englobam uma Associaio Méfico-Ultraméfica (Arcadas).

Os anfibolitos associados aos ortognaisses séo rochas meta-igneas de afinidade toleftica
enriquecidas em elementos lit6filos de fon grande, a rochas sub-vulcani
colocadas na forma de diques nos terrenos ortogndissicos, associando-se talvez a uma fasc tectonica
distensiva.

A Associagiio Méfico-Ultraméfica de Arcadas constitui um corpo internamente estratificado
10 qual disti uma porgdo orto-derivada (xistos ¢ anfibolitos composta
por rochas meta-fgneas ianas de i i ifticas, ¢ uma porgio para-
derivada ou hibrida (anfibolitos bandados), constituida por provéveis misturas de sedimentos carbonéticos
pelmme/oum.smo“mmndn 40 de lentes de rochas i

b. Rochas jico Médio), constitui umwn]un!omto-qunwuw(xxslosanda
Bela\"meonﬂzmssundml'umn), proximal a0
mmqmmpﬁmm—nhmhﬁnm(GmRﬂmnoanmﬂuneDumm), associa-se um
‘magmatismo 4cido pré-orogénico (o corpo granitico tabular da "Unidade dos Gnaisses Graniticos”).

Os Xistos Fazenda Bela Vista incluem i 400 m de sillimanita-mica xistos ¢
quartzo-xistos, com intercalagdes de quartzitos, rochas célcio-silicticas, biotita-gnaisses ¢ anfibélio-gnaisses
bandados, em contato com a Associagdo de Arcadas ¢ Orto-gnaisses do Complexo Amparo a Sudeste ¢ Sul.

Os Quartzitos Serra dos Feixos incluem aproximadamente 300 m de quartzitos macigos ou
placosos, michceos e com de niveis de mica-q xistos ¢
metassedimentos bandados.

Os Gnaisses Ribeirdo do Pantaledio mostram como tipo caracteristico os granada-biotita-
plagiocldsio gnaisses cinzentos, com intercalagdes de quartzitos, mica-xistos, gnaisses quartzosos, quartzitos
impuros, seqiéncias bandadas, quartzitos manganesfferos ¢ ferruginosos ¢ anfibolitos. Quimicamente
parecem tratar-se predominantemente de grauvacas, derivadas de rochas célcio-alcalinas intermedi4rias.

Os Gnaisses Duas Ponies sio rochas clcio-siiciticas bandadas (meta-margas), a

K-feldspato, plagioclésio, quartzo ¢ A espessura chega a 250 m.

Os Gnaisses Graniticos sio jsses a biotita, ¢ magnetita, um
corpo tabular de 350 2 500 m de espessura, com intercalagoes (cnclaves?) de xistos ultraméficos ¢
anfibolitos.




As unidades sio caglobadas cm nappes de dobramento com vergéncia para NW,

metamérficas mais brandas (fasc D3), e tardiamente em condigdes pés-metamérficas. N&o ocorrem
‘granitos pos-tectdnicos.

Abstract:  The Alto Rio Grande Belt in Amparo region (State of Sio Paulo, Brazil) comprises two

mnnpqlogcmmnuu

ey Sooke (ArcheuniE ik ic), which cncloses
(metatholeiitic basic igncous rocks) and a Mafic-Ultramafic iation (a probable vol
sequence with komatiitic character and uncertain ig

ic position).
- Supracrustal rocks (Middle Proterozoic), made up of a schist-quartzite group (Fazenda Bela Vista Schists

PIRES, Fernando Alvu
(Grupo Agungui) na
lzgldud.elpomugdeAplal (SP. 21de junhu 168p. 1vol. Orientador: Gilberto Amaral.

g is € as relagdes estrati
me=mu,mmmmmmwmmw
Inferior a Médio). Apresenta uma concepgdo dos ambientes de sedimentagio através da interpretagio dos
processos sedimentarcs, andlisc de ficies, anlise scqiiencial ¢ reconhecimento da estratigrafia através de
conceitos genéticos ¢ temporais.
A seqiéncia Betari € retrogradacional, associada a epsodio transgressivo, e representada por
sistemas turbiditicos do tipo II ¢ Il (MUTTI & NORMARK, 1987).
A seqiiéncia Furnas-Lajeado ¢ progradacional ¢ corresponde a um cpisédio regressivo.
Compreende uma plataforma rasa sob o dominio de ondas que transiciona para o talude e dreas associadas

(rampa carbontica).
A andlise estrutural i de de detalhe, permitiu
reconhecer 6 fases de dobramentos na rca.
A scqiéncia Betari na basc, sob pelos i icos da

seqiéncia Furnas-Lajeado. Ambas i um ciclo ivo-regressivo, com



2,000 metros de espessura.

Abstract:  Study of paleocnvironmental indicators and stratigraphic relationschips of the Betari and
Fumnas-Lajcado metasedimentary depositional sequences of the Acungui Group (Lower to Middic
Proterozoic, Ribeira river valley, southern Sio Paulo, Brazil) has led both to the recognition of the
sedimentary processes involved, facies analysis and sequence analysis and to the stablishment of a gencral
stratigraphic setting on the basis of genctic and temporal concepts. The Betari sequence represented by type
I and I turbiditic systems of Mutti and Normark, is refrogradational in character and associated with a
transgressive episode. The Furnas-Lajeado sequence is progradational and related to a regressive cpisode,
represented by wave-influcnced, shallow platform to slope (carbonate ramp) sediments. Together these two
sequences comprise a transgressive-regressive cycle, with the Betari scquence of the base and the Furnas-
Lajeado sequence at the top, nearly 2,000 metres in thickeness.
Structural analysis and detailed mapping have revealed 6 phases of folding in area.

RAHAL, Féibio Gomide
o de termofosfato potdisico fundido com fosfato de Irecé, BA. 15 de margo. 84p. 1vol.
Orientador: José Vicente Valarelli.

Resumo:  Termofosfato potéssico fundido foi produzido em escala de laboratério com o emprego de
rocha fosfética de Irecé (BA), juntamente com o sienito de Triunfo (PE) ¢ a magnesita de Brumado (BA).
Resultados de solubilizagio de fésforo ¢ potdssio em solugio de 4cido citrico (2%) acima de 90% foram
verificados para os experimentos com teores de PyOs ¢ KO entre 14 ¢ 17% ¢ 4 ¢ 5%, respectivamente. As
propriedades do termofosfato potéssico fundido (cristalizagio de apatita, solubilizagdo em écido citrico) sdo
controladas pela estruturagio do vidro formado, a qual € definida pelos elementos formadores de rede, P,
8i, Al e Fe. A estes elementos estéo associados fendmenos de imiscibilidade liquida, que podem influenciar
bastante os resultados de solubilizagio em 4cido citrico. Uma andlise morfologica da apatita,
eventualmente presente nos produtos obtidos, pode trazer informacées sobre a efetividade dos processos de
fusio ¢ resfriamento répido.

Abstract:  Fused potassic termophosphate was produced in laboratory starting from the phosphatic
rock from Irecé (BA), the syemitc from Triunfo (PE), and the magnesite from Brumado (BA).
Solubilization of phosphorus and potassium in citric acid solution (2%) attained over 90% in cxperiments
with total P,O5 and K,O contents between 14 and 17% and 4 and 5%, respectively. The fused potassic
termophosphate properties (cristallization of apatite, citric acid solubilization) are controlled by the glass
structures which are defined by network former elements, P, i, Al and Fe. Associated liquid immiscibility
phenomena strongly influence the citric acid solubilization results. A morphological analysis of the apatite,
occasionally present in the products, can be used to check the cffectivencss of fusion and quenching
processes.

SOUZA, Agenor Pereira
Mapa geolégico na escala 1:50.000 e esboo da evolugdo tecténica e sedimentar do Grupo
Itaiacoca, nas folhas Barra do Chapéu e Ouro Verde-SP/PR. 17 de dezembro. 200p. 1 vol.



Orientador: Georg Robert Sadowski.

Resumo:  Este trabalho propée a compartimentagio litoestratigrafica do Grupo Itaiacoca, nas folhas
Barra do Chapéu ¢ Ouro Verde, a SW do Estado de Séo Paulo ¢ NE do Estado do Paran.
O Grupo Itaiacoca, uma seqiiéncia sedimentar de idade do Proterozbico inferior a médio,
apresenta grau metamérfico do facies xistos verdes.
M&wmommmmmumﬁmouwﬁs
litoestratigrafico-estruturais de detalhe ¢ da 40 de estruturas foram
ordenadas quatro unidades litoestratigréficas maiores. Sumehﬁnhmdémmdunndc
evolugiio paleogeogréfica da Bacia Itaiacoca, através de grandes eventos de variagio relativa do nivel do

mar.
. Formagdo Bairro de Exstiva, basal a0 Grupo Itaiacoca na drca mapeada-seqiéncia metarruditica-psamitica
contineatal, provavelments de leques aluvais ¢/ou fanglomerados depositados em calhas profundas do um

. Formagio Agua Nova - seqiiéncia i i iva de i interna

externa;

. Formagdo Serra do Macaco - seqiiéncia quartzitica regressiva de linha de costa, com termos peliticos -
arenosos ¢ transgressivos no topo;

. Formagiio Bairro dos Campos - seqiiéncia metadolomitica de plataforma carbondtica com termos impuros
arenosos costeiros (setor SE) e peliticos de 4guas mais profundas (setor NW).

A bierarquizagio das cstruturas planares o lincares possiblitou o reconhecimento de quatro
fases de sendo duas si (F, ¢ F, gerando as foliagdes S; ¢ Sy,
gmﬂmmiso),mwdx-m@)empwmou(m

A estruturagio da érea ocorre através de amplas dobras holomorficas e cilindricas de 3%
geragio de flancos normais a ligeiramente assimétricos, que plungeiam para NE ¢ SW. Localmente
ocorrem dobras D, (coaxiais a D) de flanco inverso ¢ predominio de foliagio planoaxial mergulhando para
SE. Dobramentos suaves D, afetam transversalmente as estruturas anteriores produzindo figuras de
interferéncia do tipo "caixa de ovos". Falhamentos dfcteis e ripteis com diregoes NE-SW, E-W ¢ NW-SE
completam o arcabougo estrutural da érea.

Intrusdes graniticas do Proteroz6ico Superior, de naturcza pré c tardi a ps-colisional so
comuns nos metassedimentos ¢ também em rochas do Complexo GranitGide Trés Corregos ¢
Cunhaporanga.

O conjunto de cvidéncias cnumeradas, sugere para o Grupo Itaiacoca uma evolugdo de
cardter policiclico, entre o Proteroz6ico Médio ¢ Cambriano Inferior.

Os esforgos compressivos da 3% e 4% fasc de dobramentos podem ser relacionados a um
episédio de colisio continental, eatre o Proterozsico Superior ¢ o Cambriano Inferior. Isto remete as
primeira ¢ scgunda fases de deformagdo a cventos anteriores & colisdo, talvez ocorridos em margem

do tipo Cordilheirano no ico Médio.
Abstract:  Geological mapping on a scale of 1.50000, plus lthoestratigraphic and structural analysi,
has led to the formal rocks of the Itaiacoca Group,
State of Sdo Paulo and Suxg nl Parané, Brazil.

The Itaiacoca Group consists of a lower to middie Proterozoic sedimentary sequence
exhibiting grecnschist facies metamorphism.



Four main lithoestratigraphic units are proposed and they are understood to represent
different stages in the paleogeographic evolution of the Itaiacoca basin. They are, from the base upwards:
mamh--mmmmmmmmmmwmedmnumhmud/m

deposited in deep grabens
. Agua Nova Fm. - .pehmmurbommmqnemebemmngmmepummm(ﬂmdm),mupuwdu
representing progressive internal o external shelf sedimentation during a rise in sea level.

. Serra do Macaco Fm. - a predominantly quartzitic sequence deposited under regressive shoreline
conditions with an increase up wards in pelitic sediments possibly due to a new rise in relative sea level.

. Bairro dos Campos Fm. - a dolomitic carbonate shelf sequence, with shoreline dolostones in the SE sector
and deeper shelf dolomudstones in the NW sector.

Four-phases of folding have been identified: the first and second were linked to
metamorphic phenomena; the third occurred during late-metamorphism; and last was pos-metamorphic.
The main structural framework of the area reflects the holomorphic folding of the third phase. These folds
are cylindrical with normal to asymmetric limbs, and NE- to SW- plunging axcs. Second-phasc folds are
locally coaxial with third-phase folds. They have inverted limbs and plan-axial foliation with SE dips.

Four-phase folds are open and transverse to carlier structures which results in type 1
interference patterns. Fault zones exhibit ductile and ruptile behaviours and NE-SW, E-W, and NW-SE
strike directions.

Pre and late-to post-collisional granitic bodies, late Proterozoic in age, are intrusive into
metasedimentary rocks and Trés Cérregos, Cunhaporanga Granitic Complex. Also the third and fourth
folding phases are related to continental collision cvents, at the late Proterozoic to the carly Cambrian age.
Earlier first and second phases are more property related to previous tectonic cvents, like cordillera
subduccion during the Middle Proterozoic.

YOSH]NAGA, Sueli
Estudos hidrogeologios, hidrogeoquimicos e isotépicos das 4guas minerais € termais de Aguas de
Lindbia, SP. 15 de maio. 124p. 1vol. Orientador: Annkarin Aurélia Kimmelmann e Silva.

Resumo: Ashmommmmumdmmmdpmdc@mdaunau.eumwmm
: das rochas a0 Complexo Amparo.
Osﬁndmdlpdogaemhmmmﬂompomnlﬁp-nomdhmenm

com teores de STD em tomo de 100 mg/L. Estas classificam-se, principalmente, como bicarbonatadas
‘mistas ¢ célcicas, izando dguas idas de elementos dos processos de alteragio
de mincrais silicatados de rochas de composigio granftica. A hidrlise ¢ o principal processo modificador
das dguas, scguida secundariamente pelos processos de troca de bases ¢ oxi-redugio. Através das relagées
hidroquimicas nota-se que cstas guas possuem curto tempo de residéncia.

Os valores dos isotopos de 6180 e §2H apontam a origem metebrica destas 4guas e 4reas
de recarga diferentes, bem como detectam o fendmeno da evaporagio, indicando a influéncia climética nas
4guas da brea.




A monitoragio dos pontos seleci inou que alguns clementos ou pardmetros
fisico-quimicos possuem correlagio direta ou inversa com os fndices pluviométricos e outros parecem estar
sob influéncia dos processos de alteragdo.

No tocante a0 Codigo de Aguas Minerais (deercto lei i 7841 de 08/08/45), este esté seado
reestruturado ¢ atualizado, face ao desenvolvimento tecnolégico e cientffico adquirido nestes 45 anos.
Todavia, neste trabalho se discute o uso da radioatividade do gds raddnio-222 como parimetro
classificat6rio de 4guas minerais, devido a sua naturcza instével ¢ periculosidade 2 satde humana.

The geologic studies and its evolutionary history are so important for understanding the
origin, circulation and mineralization of these explored waters.

‘The analysis of the fractures pointed to the most frequent directions and to the orientation of
the opened ones. These are important parameters for knowing the highest values of water discharges and
specific capacities.

The chemical analysis of the waters both from springs and wells pointed to low
interpreted as coming from alteration processes of silicatc minerals. Hydrolisis is the most important
alteration process following by the ionic exchange and oxi-reduction. The waters has low residence time too.

The isotopes 6180 and §2H concentrations indicate the meteoric origin, diferent recharge
zoncs and evaporation phenomena in the springs and wells waters on the study arca.

The select points of monitoration determine that some elements or parameters has direct or
inverse correlation with the i ic values. U and elements resulted from
alteration

The "Codigo de Aguas Mincrais® (August 8, 1945) arc now being reestructured and put up-
to-date, in view of the advanced tecnological and scicntific development in the last 45 years. The Radon-222
radioactivity used to classification of mineral waters in this legislation is dubious because it is unstable (3,82
days) and may be dangerous to human health.
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