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Th!!purposeortheUSP/Princetonlhi~ers1tycollaboratJonproJect isapalecma~t1c 

and geochronological study 01' PrecrO:lrlanmetamorphlc '-"1ts and anorogenic Proterozoic 
intrusi~es from selected areas in Brazll. lhe Instituto Astrormlco e GeofIslco of the 
lhl~ersld<1de de SlIo Paulo has been carrylng out th!! paleornaç;netic analyses whereas 
geochronological determinations usinç th!! 40Arr9Armett"()(j are being made at PrirlCeton 
lhi~ers1ty dth th!! collaboration of th!! Instituto de Geociências of USP. 

A total of 799orientedrockS8ll{lleshasbeencollected frOOl Jrl!tamorphosed and 
l.rfIIetano:JrpOOsed dikesandalsofrOOlthetlaserentrockslnthereglonsofuau.á(131 s~les), 

Salvador (200 satl"l)les)andllhéus-Oliverça-ltaJudoCOlOnia(341s~les)in the 5tate of 
BahIa andwestof'Belotbrizonte(107sa.;:>les),StateofMinasGerals(Fig.1). 

ihe presentstatusofthepaletlllilg"letiCandgeochronologicalstudiesofth!!serocks 
lspresentedhere, includingresultsootained~tonowaodananalysisof'paleogeographicand 
geotectonicimpl1cations. 

Regia"! West of Reli:> Ibrizcnte - lhe paleO'llaç;netic analysls of dlkes frOOl t1:"o1s reg10n 
re~eals a~lexlllapticbeha~iour-..hensutmittedtolaboratorytreatments. san.:>les from 
th!! same dike often show stable directions which, howe~er, lIre oot coherent. ih1s tias 
probably beencausedbytheCOlf\)lexthenno-tectonlchistoryofthisregionin which several 
theIlJlll e~ents (frOll lrl!l1s_Amazonian to Brasiliano) have been recorded. Sa/IJlles from th!! few 
dikes which presentconerent paleOlllag""leticdirections are being prepared for 40Ar/39Ar age 
determinations. 

Uaui Regicn - Sa~les fram 20 dikes (two of them llletamorphosed) collected ncar the 
townoflJ&uápresentedgoodmaç;neticstabilitytoalternatingrield(AF)andthermaltreatment 
and yielded directions with declination arowd 13' and positi~e inclination (Fig. 2a). Some 
ofthesesamplesarebeir,gprepared for 40Arp9Ar age determinations. 
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StiVirlx FBgiaJ - Sa~les from 24 lJ1nIeta<mrphosed dlkt!s were collected along the 
coast (18 d1kes) aro at the {lnacll (1 d1ke) aro Val~ria (5 dlkes) q.JIIrrles. These saqlles 
soowedthreedifferentgrOl.(lsofllJ807letizationdlrections(Fig.2b) . "ThefirstgrOl.(l(<mstof 
the dikes)corresr:o::n:!stodecllnationsaroo..nd 110' aronegativeinclirlêltionsor declirlêltions 
ofabout290' lIndpositlvelncllrlê1tions(CirClesl0F1g. 2b). Thefive dikesat theValéria 
q..JIlrry presenteddecllnationsaI"O.Xld105' butwithlowerlncl1nation(squares in Fig. 2b). 
The thlrd grOl.(l 1s representedbyfourd1keswithdeclinationsarOl.l"ld 170' and positive 
inclinations(trianglesinFig . 2b) . 

810Ute grains fr011 thet.asementrockabout90C1ftfrumthecontact wün li dike 
approximate ly:!() m thicknear thertltel Meridienyleldedan 4°Ar/J9 Ar age of 1021 !. 8 Ma . 
Plagioclllsefromthedi keitselfyieldedl 00J+33Mabythesaalemethod. The mag"letization 
direction of the dBted dike beloogs tothefirst \jI"0UIl in Figure 2b, "ith negative 

RegiaJ of I1léJ.s...Olio"e-x;a-It.dju d::> QúÓ1ià _ Sa~les from 65 dike5 "er e callected 
along thebeachesofOliverça (47dikes) andIlhéus (lSdikes) andalso from J2 dikes along 
hilj1"ay BR_ l01 betweenCamacaandltabonaandnearthe townofItajudo ColOnia (Itaju do 
Col/')nia swarlll ). Acletalleddescriptionaflaboratoryandstatlsticalproceduresusedinthe 
analysls or sa~les rrom these dlkes can be fcv:v::linO'AGlELU\ FIU'() et aI. (Slbnltted). For 
several sa~les lt hasbeenpassible toisolateastable direction after llE and t remal 
treatn-ents (Fig. 3) . lhe sa~les from Ilhéuspresefltedonly directions with negative 
lncl1natioo, ..tlereas reverseandnormaldirectionswere fOU1dforsa~les fromOllverça and 

ltaju do C~~:~~9Ar geochronological de t e rminations wt!re carrled out using the minera h 
horntllen:le, tllotite and pl agioclase fro:nthebasementrockatthecontactwitha dike in 
Uhéus (direction with negative lnclination)andfromanothercontact ,,1th a dike (rom 
Olivenc;a (pos1tl~e 1ncl1nation direction). RFJ-N:: et aL (subrnitted) C1Ylsidered the ages Oh 
biotitegrainsast1lemostrepresentative ofthedikeintruslons; 1077+25Maandl07S.1S 
Ma for Ol1vença and 1011.! 24 Ma for Ilhéus . Plagioclase frum an Ilhéu; dlke yielded an-age 
of1012.!24Ma. 

lpresentsasurmaryofpalecmag1eticresultsobtainedforthaanalyzadmafic 
dlkas. lhe paleoma~tic polescalculated for eachdirectiongroup (reverse and normal) 
defined ay the paleomagnetic [lI1alysis aod its associated age Bre indicated in ~he table . 

AK/Ardeterminationandtwopreliminar Rb/Sr diagrarnssuggest a Trans-Amazonia nage 
ro r theuauábaslc dikes (lable 1). Takingintoaccountapre _dr i ftrecoYIst:rucUOI'\.thepole 
forthetJauádikes1sc~aredwithanapparentpolarwarder(APW)patnconstructed forAfr1ca 

for the interval 2.~_1.9 Ga (~WILLIAMS, 19S1). This APW path also suggests a Trans_Pmlzont an 
age for thernaçpetizaUon (around 1.9Ga) which, hc:roofflv"r, is sligtltly lower than existing 
geochronologicaldeterminations(Tablell. 

TheSalvadorpalaoma(Tleticpoles(SN, SR_Tablellcorrespondlng tothedirections 
represented byclrclesinFi9-Jre2bfall m theAPWpa . hdefinedbythe IlhélJs-Oli vença-ltaju 
do Col()nia polespresented in lable 1 (Fig. 5, O'P.GR.ELLA rru'() et aI., slbl11tted). At least 
twapolarityintervalsare definedbythepolesafFl\1.)re5. 

Twol"lJOrtant i~licationscanbeinferrel1fromtheseresu!ts: thefJrst coocerns 
the latePrecantlrianglaciationrepresentel1byseveralformationsin central_eastern Srazil 
(~caúbasGroup, lle~roFormatiOl'\, IbiáFormation,etc.). Anagebetween950-1QC(l Mahas 
beenSl..l!ilQestedfortneseglac1aldep:)sits (KI\RFU'I(EL&IU'PE, 1988). F1~re5showsthatthe 
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SIlo Francisco Craton was I'lII!srthepoled.Jringthe llhéus-Ol!vença-ItaJu 00 Col0n1a ar\CI 
Salvad::lrll!lficdiketntrusions. Pllleoma{1'leticresultsareconslstentw1ththepaleogeograph1c 
IIIOdels for t he MacIlÚbas Group (KARfl.N(EL.oI:tO'PE, 1988). Itshouldberemenóered, however, 
thatthe dlkesd::lnotlntrudeany oftheglacialdeposits, whlcnsuggeststnatthedikes Rl3y 
be sligntly oleler; Rb/Srdatingsofc1ayfractlonsftollthe Bebedouro Formation s~les 

yieldel:!yCOJngera~s for thedeposltianof thesesediments. t1:lreover, manylatePrec:antlrian 
formlltions of glacial origin present 10\llpalec:mag1etic i rcl1nationssuggestingthat glacial 
depositionalsotookplaceatlowpaleolatitudes. 

The second i~Ucationslsofatectonicnature (RENt€et aI., submltted). Figure 
6asho"sthatpolesfortheKalahariCratoninsouthernAfr1ca(Lhkardodolerites_LO, post­
Waterberg dolerites_WO, KrugerParkGabbro_GK, KarasGroup-KG)andtheOlivença pole 
«(fi) for positive lncl1naUan dlkes alI present the same age but do not coincide 
geographically . AlsoapoledeterminedfartheNamaQ.J<lZonemetamorphlcrocks ( CZ) coinddes 
. ith the (fi pole. fbwever, REt-N: et aI. (op. cit.) present an ~ af 1(X)() ~ 20 Ma (40Ari'9ArJ 
for the coolif9-metamorphiSlll af these rocks. The time and space agreement af poles from the 
Sllo Francisco, Cmgo and Kalaharl Cratans 15 ootained thrClUj1 a 90° counterclockdse rotatian 
oftheKalahariCratonaroundanEulerpoleatO·N,300 E (Fig. 6bJ. 

The fundlngforthisresearch"asprovidel:!byDl'q, FAf'ESPandFIhEP frOOl Brazll 
andNSF (GrantsEAR_8451696andEAR_8805529) fr.;rn the USA. 
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FiQUre 1 - 5arrple localities, 1. Uau~ r egiOt'l; 2 . Sahador region; 3 . !lt'éus-Ol1vença-Itaju 
do CoLOnia reglon ; 4 . West of Belo Horizonte reg10tl. The dashed Une OeLimit5 the SlIo 
FrarcJscoCraton. 
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n.~l'e 2 - LlauiI (a) and salvador (b) dUremean direcUons. Sol1d synOOh repre sent positive 
incl1natloosandopensylltlols, negaUve lncl1naUons. 
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Figure:5 _ Dlhença (a), Ilhéus (b) and ItaJu do Coll)n1a (c) dike me"rl directiOlls. 
sylltlols represerlt posHhe 1ncl1rl"UOIls anil open synbols, r>egative incl1natiOlls. 
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Figure 4 _ 1.08-1.01 Ga APW path for the 530 Franciso CratOl1 define<! by the paleomalJ'letic 
poles frlJ'n Ilhéus (1f1), Ol1vença (CN, ~J , Itaju do ColOnia (leR, 101) anel salvador (SR, SI'!­
diredions repr esented by drtles in Fig. 2b). Poles 52 and S3 .-ere deterained on t he basis 
of the direçUons represented by 5qJiIres anel triangl es in Figure 2b , respect1vely. Solid 
syrixlls represent poles oIltained with downward direçtions and open syntJols, l4lWard dlreçUons. 
Half_fllled synbols represent poles with both polar it1es (lozenge _ Itaju do COIOnia ; cirele 
_ salvador). South AIIIerica 15 in its present position. 

",~ 

.~. 
- , <, t? 
" ·,001. 

(a) 

~ 
. 120 " 

;'::"':"" ~\l2i 
"' "" * f ...", "I 

. - .' ...., 
• • er . (b) 

Figure 5 _ (a) eomparisonbetween the Slo Funch 
co, COngo arod Kalaharl poles of similar ages (REN 
fi:: et 011., en prep . ), in a pre_drift situatioo-:­
(b) HypotheUcd reçonstrucUon i<rhlch rotates the 
Kalaharie ratOl"1(K) , includlngthe Natnaq..lil ZM!! 

(CZ) and corresponding paleomagnetic poles , about 
li rotaUon pole loeated at OON, 3QO( wi th the eon 
go/SlIo Francisco Craton (e and sn fixed in PDSl 
tlon of rig.Jre~ . -
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