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groups
ln the Central Brazll the Mesoproterozolc Paranoá Group un der lles the
Neoproterozoic Bambu í Group through unconformlty . Between them , th e most
Important stratlg raphlc mark er Is th e Jequltaí Forma t lon , a th ln and
dlscont lnuous graciogen lc unlt , charae.terlsed by dlam lctl tes. The Paranoá Group
Is a clastlc sequen ce, wlth pellte -earbona te rocks on the top oBambu í Group ha s
a basal pelite-carb onate unlt , overlaln by sllty and very fine gra ined c1astle
rocks. The carbonate leveIs of each group can be dlstlngulshed through dlfferent
types of stromatolltes: Conophyton and Gymno solen , charae.terlse the Paranoá

Betw een the ctt tes of Baixo Guandu end Cctattna ln tne Minas Gerais and Espírito
Santo states crops out an Intruslve magmatl e complex form ed by a varlety of
magm atl c rocks, prlnclPal~ gran lt es, hy-gran lte s and Inter medla te and gabbrdolC
rocks. These rocks , for me by granu lltes, mlgm at lzed gnelsses, quartz ttes an
amphlbol ltes, are sttuated ln hlgh grade terratns of amphlblot le to granollth lc
metam orphism . The contact betw een tnese host rocks and the Intruslve rock s
are ofte n sharply formed by faults or by a wld e aura of partly fund ed gnelsses
mlgm atlzed , cau sed by the Int ruslon. From the rocks of 1311 suites of ttus
Comple x were made u-r ãeterrmnatlons mlner alog lcal, geochem lcal
Investl gatlo ns. The Oel.! .rservatfo ns, the chernrcat and rfnneraloqlca! features
show the near paient t es betw een the Int ru slve rocks and th e rocks of the
underlying doubte I CI ; and th e processes of mama mlxlng, mlngllng and the
cnençe of Ilutds d ~I' t l)p -ascenslon of the different magmatl c assoclatl ons .
The age deter mln ' .1-- mo nazlt e (U-Pb ; gr anlte). zlrcões (U-Pb; granltes ,
gabro , hy ·granlte .Igmat lte) and nerdspers \~b/Sr ; pegmatiteS ) show s
ctearly th e time fi .n betwe en the forrnatícn o the dlffer ent Igneous rocks
and the lr prccess. A fuslon, c.rystalll zatlo n, refu slon end retntrusfon ln the
dlfferent leveis of .ie regional st ructure. ::;J:~
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NEOPROTEROZOIC EXTENSIONAl TECTONICS l N THE MANTl QUEI RA PROVINCE,
SOUTHEASTERNOF BRAZIl
MACHADO Romulo ·, DEHlER Nolan Mala ', ENDO lssamu '
1 • Univers idad e de São Paulo - Brazll
2 - Serv iço Geol6g lco do B:-asll - CPRM - Braz ll
3 - Escola de Minas de Ouro Preto - Brazll
Keywo rds : Extenslonal stru e.tures; Mant lquel ra Provl nce ; Neopr ot erozolc II !
/Cambrlan ; Crustal thlnn lng; RlftJng processes
Thls work descr ibes the well-pr eserved ext ens lonal st ruetures set ln dlfferent
teetonk segments - the Quadri látero Ferrí fero region, and th e nort hern and
central parts of the Mant lque lra Provlnce - of th e Proterozolc te rr anes ln the
south ern Sanfr anclseana pia te. The structures ln th e three studled doma lns are
mutuaJly compatl ble ln geometrlc and klnematlc terms, ind lcate have quite
conslstent to p-dow n- to ElSE moveme nt, and were developed dur lng cont inenta l
scale extenslon aft er the colll slonal phase of th e orogeny . The petrotecton lc
assemb lages were developed und er con dlt ions of anatexls. lhe sparse
geochronolog lcal data Indlcate a range of ages betw een 600 Ma and 560 Ma.
ihe stru etures seem to have developed dlachronlcally along the Mant lquelra
Province. ln th e South, the y contro lled th e emp lacemen t of plu to ns of th e Serra
do Mar alka llne gran ite sui te, whereas ln the north, the y would ha ve formed by
the t ime of transitl on betw een the Rio Paraíba do Sul and the RIo Doce
magmatlc ares. Tect on lc modelllng shows that the se struetures cannot be slmply
re lated to post -orogen lc grav itat iona l collapse. Thelr orl~l n would probably
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struetures were lmport ant ln the emplacement of vol umlnous gran lt ic
magmatlsm occured ln the Mant lquelr a Provlnce betvween the end of
Neoproterozolc III and the early begln lng of the Cambrlan . Besldes, the y
probabl y played an import ant role ln the aglutlnatlon of the Gondwana
supercon t lnent ln the south ern part of the South Ameri can Platform_
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Thls work presents the geochro nolog ie data base made for the Araçua l Belt , east
Brazi!. The area compr lses a space from parallel -160 to -200, and from
merldlan -440 to the coast , wlt h appr oxlmately 200000 k:m2 . The data base was
construeted ln EXCEll format, with one sheet for each method olog y ( K-Ar,
Rb-Sr , Sm-Nd, Pb-Pb and U-Pb), and th elr respeetlvely age Informat lon. It also
Includes a sheet for the referen ces and one for the sampres. Ali the samples are
georeferen ced, with lat itude and longi tude . An order number, that doesn't
repeat, Jinks the sheets .Slx hundred and th lrty (630) Isotopi c anal yses were
complled , the maj or number of It comprlslng K-Ar and Rb-Sr anal yses (7 3%),
whereas Sm-Nd lJ-Pb and Pb-Pb are 27% of th em {1 66 analyses} . Sm -Nd
analyses are on(y 40. lhese dat a were analyzed by h lstograms studles.Age
hlstogra ms from d lff erent met hodo log ies have been applled for the dl ffe rent
rocks of the stud led area. The K· Ar ages are concentrated betw een 500 -400 Ma,
Indlcat lng the cooll ng stages of the Braslllano orog eny . Rb-Sr Isochronlc ages
betw een 0.85 -0 .5 Ga partlall y represent the regio nal metamorph lsm and
dlfferent eplsodes of plu tonlsm (625- 500 Ma), fn agreement wlth U-Pb and
Pb-Pb data . Howe ver the Isoto plc Inherl tances due to Incomplete
homogenlzat lon are cert alnly reeorded by the values older than 625 Ma. The
U·Pb and Pb-Pb data from the country rocks and Neoproterozo lc metasedlm ents
are concent rated betw een 2.5-3.0 Ga, 2.2 -1. 8 Ga and 1.1- 1.0 Ga, Indicatl ng th e
Important role of the crusta l thlckemng proc esses, as well as the polic.yd lC
nat ure of the geologlc evolutlon . The metamor phlc events are depicted by K-Ar
and Rb-Sr data ln tw o Intervals: 2.1·2 .3 Ga (Tran samazonle event ) and
0.65-0.55 Ga (Bras lll ano event/ .The Sm -Nd tOM ages Indlcate per lods of
mater ial accret lon or th e age o parental magma dlfferentlated from mantle. The
maln perlod s are > 3.0 Ga, 2.7·2 .9 Ga, 2.5-2.6 Ga, for the Archean eompl exes ,
2.1 -2 .0 Ga, 1.8 -1. 9, for the Paleoproterozol c complexes and 1.2- 1.0 Ga, for the
Mesopro ter ozolc oceanlc crust . Sm·Nd TOM ages of 1.8- 1.3 Ga were obtalned
from the Neoprote rozolc meta sedlment s and fndlcate mlxed source ages.For the
gran lt le suItes, th e U·Pb and Pb·Pb ages indlcate that empl acement too k place
between 625 Ma and 500 Ma. The Sm -Nd TOM model ages of thes e rocks may
Indlcate elther protolith age (3 .0- 1.8 Ga) or mlxed source ages ( 1.8 -1.3 Ga).
Thls work helps to Improve the geochronolog le data Interpretat lons .
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blmodal pil e ln th e West Congo Bett, as compared to tne scerce oecurrences of
tbe rttt -reteted magmatlsm ln lhe Araçuai Belt , SUl:}gests tha t the rlft was
asymmetrlct wlth a therma l aos located at the Afncan stde. Add lllonally, th e age
dlfferen ces oetween the Salt o da Divisa granlte and th e lavas of the Zaalnlan
and Mayumblam Groups suggest westwards mlgra tlon cr th~ thermal axls cf the
rlft to the 8razlllan srde, ca . 40 Ma alter th e on set cr the rlftl ng processoFar
sout hL ri ftln g and ocearuc spreading ln the üamara, Ganep and probabl y ln the
Dom Feltctano bens took g'ace Irem ca. 780 -740 Ma. some 150 Ma reter than ln
the Araçua i·West·Congo rogen . lf the São Francisco-Congo paleocont lnent was
a Rodlnla 's component as well as the Kalaharl and the Rio de la Prata
pateocontments, th ese age dlff erenees suggest a sequentta l openlng from north
to south.
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The Tocantins Provlnce Is a large Neoproterololc Braslllano orogen de veloped ln
central Brazl1 dur lng convergence of Amazon , São francisco/Congo and
Paranapanema cratons . The pro vlnce's central part comprlses the Aragua la Belt,
bordering the Amazo n Crat on , and th e Brasília Belt , at the western margln of
the São Francisco Craton . From west to east , the Brasilla Belt Ineludes the
Neoproterozol c Goiás Magmatlc Arc, Archean and Paleoprotero lolc terra lns of
the Goiás Massif , and a foreland fol d- and-thrust belt . Deep selsmlc refraetlon
exper iments acro ss the province, deployed ln north ern Goiás, provlded evldence
ln dept for a former Amazon plate subduetJon zone ln centra l Brazil . It dlps from
NW to SE and I ~ mark:ed by superposl tio n of lower cru st segments of Amazon
Craton and Golas Magmatle Are, wlth a 7 km step ln th e Moho dlscontinu ltv , and
by upllft of the juvenlle are rock:s. Due to cru stal upUft, mantle ascent has lead
to a reg ional gra v lmetr ic hlgh, that t races the IImlt of Amazon plat e. The
gra vlmetrle high 15 800 km 10ng, smoot hly convex to ESE, and dep lcts the
former mounta ln range ln central Braz ll . It underlles th e Juven ile arc terrain and,
to wards the north, the Paleopro te rozolc gra nullte s of Porto Nacional, Tocantins,
wh lch were also up llfted due to Amazon plate subduetlon . Discont lnu it les in the
shape of th e gra vlmetrlc anoma ly suggests dlfferentla l movem ent of th e Amazon
subductlon front, wh ich moved farther east ln Its central part , due to resistance
offered by the Archean block south wards and by the Paleoproterozolc basem ent
of the foreland fold ·and-thrust belt northwards. Residual aeromagnetic and hlgh
frequenc.y Bouguer anomaly ma ps reveal that th ls movement rotated th e
layered man c-ultramafie complexes and several granite bod les ln the Goiás
Masslf and bended the shear zones th at separate j uvenll e arc rocks trom older
terralns . The Plr ineu s fault syst em probab ly resulted from the rotat lon of Barr o
Alto layer ed compl ex. lhe final movement of the Amazon Crat on seem s to be
repr esented by a sllght escape to SW, shear lng the weste rn portlon of the
magmatic arc and glvlng blrth to th e Transb rasillano Uneament ln central Brazil .
later dextra I movement along th ls Ilneament Is suggested by the presence of
severa! small pull ·apart basln palr s observed ln aeromagnetlc maps . The
proposed NW-SE Amazon plate subductlon was the last convergent proces s to
operate ln central Brazll , st rongly Infl uenclng th e erusta l geom etry of western
Tocan tin s Provlnce .
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Paleo~roterozolc A- and C-type ~nelsses and follated ~ranltolds ln close

:fci~~ ~~~c;~~~ar~~;ein~nge?t~~n r~hneo~~~~l~;~[:~~nB%~r.e;h~:r~~t~Zf~m
the basem ent of a Mesoprote rozo lc Anorth oslte-Mangeri te-Rapaklv l Granlte
AMG Complex,Gneisses and gran itolds showln9 A-ty pe gran lt es characte rlstks
hav e been grouped ln the Igarapé Branco Gnelss (!BG/ and the Igarapé
Mlraeelha Gnelss \ IMG). lhe IBG correspond s to al lanl e bearln9 blot lte
hornblende .granit e gne lsses and the IMG Inelude s t itan ite beanng homb elnde
biot lte gran lUe gne lsses and follated gran lte s. lhe IBG and IMG are
metalum lnous , subalkallne wlth hlgh eontents of alkalls and HFSE. The IBG
shows hlgher HFSE eontents and hlgher Ga/AI and FeO- /FeO-+MgO rat los ln
relatl on to the IMG, reflectlng diff erences ln th e cru stat sources.The Serra da
Prata Suite (S PS) Ineludes charnockites wlth subordlnated quarz man ger ltes,
Quartz jotunl tes and quartz slenytes, showl ng 19neous textu res locally grad lng to
a gne lssle fabr icoThey are subalkall ne, dom lnantly metalumlnous and show
cheml cal slmll arlt les wlt h C-type gran ltolds. lhe IBG, IMG and SISP rock s
Indude mafi c encla ves wlth dropped alka li feldspa r crystals, recording the
coexlstence of mafic and felsic magmas. lhe maRc magmatism Is repr esented
by fol lated norites, gabbros and gabbronorltes (NGGN) . The IBG, IBM and the
SPS rocks were synk lnematlcaly empl aced. They show very hlgh temperature
(6500C) solld stat e deform atl on fab rlcs also recorded ln syn ·p futonl c dykes that
cross-eut early-k lnematlc st ruct ural features. 207Pb·206Pb slngle zircon
eva~ratlon ages for tw o samples of the I BG and IMG and five sam~les of the

~~Stt;g;ss~r:~~:~~e:r~g~~~mnbe~tr~~el~in~~~~:d.dT~~4lB~ a~da I~~ ago.
A-ty pe gne lsses and the SPS rtype rock:s exhlblts TDM model ages varylng
from 2.05Ga to 2.19Ga, and cNd(T) values between + 0,67 and +2 .46. The
Sm-Nd data suggests paleoproterolole Juvenll e crustal sourc es (wlth very
Ilm lted crustal resldence) for the A- and C-type granitolds of the Cent ral Guyana
Belt ln Roraima . Archean components have not been Identlfied . A
transpress lonal post -colll slonal settlng was envisaged for the synklnematlc
empl acemen t of the A· and C·ty pe magma tl c bocUes.
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