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G. Am oral

1) The mein phase 01 tli e Jacupi ranga tntruston is remarkab l y svncro nic witb tbe mal" pirase
of Ihe besol t íc aetívily 01 the Parallá Basin . clD/cd as bciny 125·130 rn.y. old. Thfs
s trongly suggcs ts thot upper mantle processes or ig i l1c11ed al the sama time basa/tic ac­
ttvltv iJl lh e central portien of th e besiu Hml alka llc -lI lt rabas ic ncíí v ííy eround l i s border s,
as indl cat ed by po tnsetum.nrqon age m easlIrc ment s for the Anitápolis, Serrote, tpsncm«
and Pledadc D lstt ic ts [AMI\RAL el al. , 196Y) end lar Jecuplrnnqt: In IMs papcr,

2) Iho hlst ogram lar tbc ayes /s s tronqtv essvtnetricel. w ííh a large "tetl" in dire ctt on lo
higher veluos, A car e/u l study 0 / 1 tlie samplcs ílnü y/e/d ed thoso h lgher ages lndlcutes
the t mast o/ tbem be/ onu lo tenues, or igi natcd by metasomatic effec ts on t he 811­

cl osing ro eks (whi eh are 500 m.y . old) . The proeesses 01 tenlti eotton were not sut l t ­
ciently slrong l o dest ro y th e potessunn-erqoi: sys tc m 01 tti e en ctosinq rock s, Jeav/ng
"inberentod " radlogenic argo n /11 minera ls DI the resultíng l enltes , Due lo dilf lcu!ties
in dtstinqui shlru; Mg/ily devetoped l enltes Irom tru e alk al i e rocks It wa s not posslble
lo co rr e/ate rock type wlth 518ge 01 lntrusi on, the only exceptton be lng the carb onatites
wMell are 130 ± 5 m.y. olrl, as lnd iceted by K-Ar, Rb-Sr end li ss lon tr aek determi na­
tions on pll/ogo(llles_
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THE PRECAMBRIAN EVOLUTION OF SOUTH AMERICA

by
UM BERTO G. COR 1.1
GILBERTO AMARAL 1

KOJI KA WASHITA 1

ABSTRA C T

A genera l svnt tiests o/ the Precambrian '-evo Juti oll 01 South - ~ A lJ1er¡ca 1185 been mad e w fth
t he aid ot ebout 1500 radlom elrle agc determinetions. In tlqur e 1, lile posltlon ol the Lato
Pre eambrian orogenle belt s, as we ll as thetr pl atf orm s, is tentetlvolv outttned,

Tlie l arges l encten t eore al the cout lnont ln ctu des the GlIyana Shlo td, the besement 0 1 th o
Amúzon sedimentary besi n, and 'the Guaporé era ton .to the south, cover lnq an aree o/ about
4.5 million sq uore k l lomet ers, Mos t 01 tb o roeks we re ett ectod by Ih e Trens-Amezonlen oroaen:«
cycle, whose rediometri c ayes are clase lo 2000 m. y. Th~ Sao Francisco cre toti ot _similar
EgO croo s out over an area 01 ebout one mltlton sque re kllomete rs , in eas tern Brezil, SmalJer
enc ient nuclei, els o reli eetl ng Ih e events al the Irens-Amezonien cycte, VIere l ound near the
nttenttc coast. east o/ the mouth o/ the Amazon river ' (5 50 Luis cm tontc oree } , and surro undlng
l il e Rl o de la Pleto (Ri o de _la Pio le cre tontc arca).

The ol d cre tontc areas are sepem ted lr om each othcr by tnetemorphtc belts wbict: belong
in the Brer t íten or oqenu: cyc!e uf Late Precambrian élge. TIJe Car i r ian belt and th e Serglpe
geosyn el/ne occ ur al IlÍe norlhees lem com er al Brazl/, ami tI,e Paraiba bol l along Iho AI/antle
coas t. lo Ihe soutl ,. T\Vo symmc tr leaf geosyn el/ nal lIn/ts w ore roeognlzod ,In the cent ra l parl
01 1/10 eomlnom : tilO Brasi l/ a and Ihe Paragllay-Aragllala bel l s.

Wi thin the areas of tIJe Brazi/lan oro gcm ic beft s In nJany places Trans·A.mazonl an 'or even older
agcs oeellr, ind/eatlng e rem obl/lzed ancienl bascment. Thls seems to demons tra le tha t Ihe
sia fie erusl 01 tilO SOll tl , Americen eontl nenl, 2000 m. y. ago, afr eady exhi bi ted an are al ex len l
al more Ihan 10 mil/Ion sqllar e kl/omelers.

RES UMEN

Se ha e/e ctuBdo una s intes is gene ral de lB ev oluci6n del Precámbrico ele América de l Sur,
COIl la ayuda de aproximadame nte 1500 det erminaciones rad iométr lcas de edad . En l a figur a 1
se Indica tent nti vamente los lim i tes de los , cinturones orof/énlcos, como asf tambi én de sus
pla ta/armas, e n el Precámbr l co Superi or.,

1 Centro de Pesquis as Geoeronol ó glea s , Unlversldade de Sao Paul o, Ca ixa Pos ta l &10:;, Sao
Pmllo. Bra zl l .
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Oroaenlc belt s : A - Carir ian beit
'B - Sergipe geosyncline .
C - Paralba bel t
O - Paraquay-A raquala belt
E - Brasi li a belt
F - Sie rras Pampcanas massif

~ D P!a lt orm <::: 01 'h a Dr.az ilia n orog'l nic cyct e .

[~ Z ..r r r. .ones o, re juveneuon d~rin9 8 ru ilian cycte .

1"fi?1 Mct,¡¡morphic bett s o, Ih ll Orolz ili~ cycte .

O S~d imtl n ta ry cc vers trcm Pter arnb rian l o Hecen t 'o A ppr oxim atllZ bc unca rtes 01 orece mbrten al)rz
prcvtnce s

arca

SS- 54- 50" i,64 "2" 38 ' 34"

of the main geotectoní c unlts of eastern South Arner icn in l alu
Precambrtan tim es.

Flg. 1:

Platfo r rns: I - Guyana Shle ld
11 ~ Guapnr é cr atonlc 8CI"en

. 111 - Sao Lui s' c ruto ntn aren
IV - Sao Francl sco c rnton
V - Río de lo Pla ta cra rontc

'·1
{o, .~

I'¡
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¡1
1
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1 In th ls art tc le , the term "platform" Is emploved In the mcani nq 01 PEVVE and SINITSVN
( 1950). eorresponding to a cratonlc regla n 01 sJall e sn ucture,

tnt roduction
The numb er of age det errnlnatl ons obta lned so fa r on Precambrian rocks of

South Ameri ca is srnal l. ·In a cr ude ostrmate. about 1500 radiomet ri c date s are
aval lable, most of them by the pot asslu rn-arqon met hod . Mo reo ver , f or large re­
gions, like the Amazon regi on, the data are restrict ed to isolated determina­
t ions rnade as preliminary reconnnínsances. Arcas stud ied qeoc hrcnoloqically
in some det all, by differ ent metho ds, are rare. How ev er, th e exlst ing radío ­
metric aqes, together wi th th e recent cont inued progress in qeoloql cal rnap­
pin g, alr eady permit t he out l lne of th e major Prec ambrian st ructure s and age
prov inces, and an attem pt to exp lain th e geo logic evolutio n of South Ameri ca.

Examining the wh ol e of th e available radiome tric data, not taking into
accoun t the dat ing methods employed, it can be seen that most of th em will
be included in tw o pr inc ipal age in tervals . The olde r, with aqe valu es between
1800 and 2200 m .y., is related t o what wa s called the Trans-Amazoni an oro­
genic cycl e (HURLEY et al., 1967, CORDANI et ol., 1968). TIlO younqer, w ith
result s betw een 450 and 700 m.y., is related to th e Brazil ian orog enic cycl e .
Events of inte rmediate age, speciall y t hose in th e 900 - 1400 m.y. age range,
can someti mes be recognized in restri cted arcas. Event s older th an 2200 m.y.
w ere also found, sporadicall y .

Due to th e great importance of the Late Precambr ian oroqenic event in
South America, fi gure 1 w as drawn to show th e geotect oni c situ at ion In l.at e
Precambri an tim es. It brings th e appro xtmate posíttons of th e orogen lc belts
of thi s age (th e Brazil ian belts), and th eir plat formc.' It show s, in nddlt io n,

(J. G. Cordoni, G. Amaral ami K. Kawashila

El mayor núcleo antig uo del conti nonto incluye el Escudo de las Guayanas, el basamento
dc' /a cuenca sc dimenten o de l A m 8 LOIIllS y el cru ló n de Guen oró, cub r iendo UlI área da apr ox l ­
madamcnte 4,5 millones de kilóm etros cuadrados . La mayoría de sus rocas lueron oioctodes por
el ci clo orogénico tf ans ·amazón /co, cuyas ed[l(l es 5011 c erca nas i J 2.000 rn.o. El er aró" de San
Francisco de edad similar allora sobre un área de cerca de un mttton de kil ómetros cuadrados
en el sur de Bras il. Núcl eos antiguos más pcqueiios, qua ternb i én reflej an beber sufr iclo lo s
ovcmo« ele! ciclo trans-emer óntco, se hallaron cerca de la cos ta del Atlánti co, al Este de la
üesembocedure del rio Amazonas ( riTeD cratónica de San Luis) y rodcondo al Rio de la Plata

(área cratónica del Río de la Plata) ,

Las árc<1s cmtonices antiguas es tán separadas entre s i por cinturones metamór ficos que
rmtencccn al ciclo oroq énico brosilleno ele edad prccámbrica superior. El cinturón Cer l rt
y el qeostnctl no! Sergipe alloran en el Norest e <le Brasil y el cin turón ParaIba a lo largo
de la cos ta del Atlántico, !Jacia el Sur. Dos unldacles geosincJinale s s imétricas fueron reconocidas
en la part e central del continent e: los cinturones de Brasilia y de Paraguay-Araguaia"

Dentro elc las áreas del cinturó n orogéllico breetltanc apare ce n edades c/c l ciclo trnns-ama­
zó nlco y aún más antiguas, Indicando una remov Ulzllción del basamento más antig uo. Es to oe­
roco demostrar que la cer teza sl állca elcl conti nente sudamericano, 2.000 m. a. atr ás , se
ex tendía sobre una super fi cie do más do 10 mtl loncs de kilóm etros c uetlrndos ,



U. G. Cordaní, G. Amaral end K. Kawashíla The Prectnnbrien Evolut ion oí SOl/I/¡ Americe

t he sedimentary plat lo rrn covers al any age , fr om Precambr ian to Hecent: For
tho areas 01 the Brazi li an belts, two dil l er ent sy mb ols were employed to d is­
t ingu ish the rocks l or med during th e Lat e Precam bri an oroge ny to th ose al re­
ady ex ist ing, but rejuvenated at that ti me. The f igur e is conce rned mainl y
with the Brazil ian territory and adjac e nt r egi ons, w here the wor k of th e Sao
Paulo labora tory w as concentrat ed. It repres ents th e southern and eas te rn
part s 01 the so call ed " Brazili an plat lorm" (ALMEIDA, 1967), a larg e qeotec­
tonic unit that comprises the wh ole of the non-An dean oart of South Am eri ca.

The stable plat fo rms in Late Precambrian times

Looking at figu re 1, at least l our ancie nt stabl e nuclei can be recognized:

1} A ver y large nort hern unit , w hich in c lud es the 'ent lre Guy ana Shield,
th e Amazon regi on, and ! ts southe rn ext ension (Guaporé craton).

2) The Sao Franci sco crato n, in M inas Gerais and Bahia stat es of Brazil.

3) The Sao Luis cratonic area, in northern 8razi l.

4) The Río de la Plata cratoni c area, in Uruguay and nor thern Arg entina.

The largest ancl ent core of the Sout h Ameri can conti nent, wh ich cove rs
an area of about 4.5 mi lli on square ki lom et er s, includes th e Guyanas. : par! '01
Colombi a and Venezuel a, and the northern corner 01 8razi l. Its nor thern part
has been usuall y called Guyana Shield, and it s sou th ern part was cal led Gua­
poré crato n by ALMEIDA (1967). Most probab ly, th e basement lar the sedl­
ments of th e Amazon basin also belongs to th e sam e geot ectoni c unit.

Most 01 the racks 01 this ancíent region were affe cted by th e events 01
the Trans-Arn azonlan orogenic cycle, and the lr radiom etri c ages fall into th e
1800-2200 m.y. interval (SNELLlNG and McCONNELL, 1966; MARTlN-8ELLlZZIA ,
1968; SNELLlNG and PERRANGÉ, 1969) . This o rogenic episode, widespread over
the Guyana Shield , was called " Akawaian ora geny" by SNELLlNG and Me
CONNELL (1966). O lder ages were also l ound , like th e 2600 m.y. age of a gr a..
ni t ic int rusion into the Iwokrama Form ation 01 Guy ana, or th e about 3000 m .y.
Rb-Sr whole-rock age 01 the Imataca Comp lex 01 Venezuela [POSADAS, 1966) .

The large region was cov ered several t im es by cratonic sed irnentarv -vo l­
canic sequences, as th e Horaimá Formatio n (about 1700 m.y.), 01' t he Surumu
and Uatu má Groups (about t 200 m.y.). The vol can ics of th e latter groups , 01'
cor relate d rocks, cov er a very large area, l ram Rio 8ra nco te rr it ory 01 Brazi l
in the north , to the Fres co riv er , over th e Guaporé cratonic area, in the south.
As drill ing ind icated, vo leanic rocks also covo red a substant ial part of the
basement 01 the Am azon basin . Some anorogenic granltes, assoc iat ed w it h
t in minerali zati on, were lound in Rondonia, cutt ing through rocks of th e Gua­
paré cr aton. In th ese granit ic roc ks, radio me tr ic ages 01 about 950 m.y. w ere
found by PRIEM et al . (1966) , by various methods.
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The S50 Frnncl sco crato n ext ends over a gr eat par t of eastern Brazi l , ca­
ver ing an arca of about ene mi l lion square ki lometers . It s gneissic and gra­
nuli t ic rocks, in Bahi a, ex hibit Trans..Amazonian ages aro und 2000 m.y. (CO R­
DAN I et al ., 1968) . Such appare nt ages, obtained by various methods, can be
lound in al l t he north ern part 01 the geot ect on ic uni t , fr om th e Sao Francisco
r iver to the coast, south of Salvado r. Younger results w er e found in a region
st riking N-S, from th e Ouadril átero Ferrí fero near Belo Hori zonte, up to the
ce ntral part of Bahia Stnt e, along th e Espi nhac;:o mountalns. w hich 101l0w ap­
pr oximnt ely the 43° meridi nn (HERZ el et., 1961; TAV ORA et al ., 19( 7). In thi s
area many K·Ar resu lts indicated Lat e Precambr ian eve nts (500 . 600 m.y.),
charact eri slic 01 the :Brnzil ian orogenic cyc le, but other resul ts cluste red
around 1100 - 1400 m .y. Sedlrnents of 8rn zi lian aqe are not known in the re­
gion , and the Late Procamb r inn results are int erpret ed as i ejuvenatio n pheno­
mena acco rnplished in a t ect on icall y unst able envi ronment in Late Precnmbrian
t imes. The sig nil icance 01 th e 1100 . 1400 m .y. resul ts is still obscur e. 'They
mlqh t be relat ed to so me post-orogeni c epis odes of the Minas diastro phism ,
w hich is well del ined qeo lo qica lly in the regi on of th e Ouadr ilá tero Perr ífero ;
but w hose age s t i l l remain s quest ionabl e.

In centra l Bahi a, th e Sao Franc isco eraro n is covere d by a Precambri an
sedime ntary sequence, w hích includes the clast ícs 01 the Lavras · Form ation,
foll owed by the pelites and th e limestones 01 th e Bambuí Form ation. The latt er
can be found also cove rinq a large area to th e w est of the Esp inhac;: o rnoun­
tains. Rb-Sr w hole rack isochran work on the 8amb ui sed ime nts demonstrated
an aqe 01 aro und 600 m.y. (A MARAL and KAWASHITA , 1967) .

A sm all er anc ient nuc leu s is located along th e northern coas t 01 Bi azi l,
between Bel ém ando Sao Luis. Somo. al íts qneissi c' and arnphibolit ic rocks
w ere dat ed by K-A l' and Rb-Sr meth ods, .and exhibited alwa ys Trans-Arnazon lan
appare nt ages (HURL EY et al ., 1967) . The last impor tant cra to nic area of th e
Brazi lian platlorm surround s th e Río de la Plata cr oppíng out in the southern
part of Uruguay, and bein g covered by recent sediment s in the Buenos A ires
pravi nce of Argentina. It ext ends to the south at least unti l the Sier ra del
Tandll . A gain, th e rocks from this anci ent region exhibi t radiometr ic ages of
about 2000 m .y., by different analy ti cal methods (STIPANIC IC ' y LINARES, 1969) .

The importance 01 the Trans-Arnazoni an orog enic cyc lo l or th e Sout h Ame­
rican contlnent is unques ti onable . Rocks l ormed during this cycl o 01" aff ect ed
b~1 it , are found in all t he anc ien t cratons delined so l ar . In all 01 them, th e
qeochrono loq ic al paUern is si mila r . The Rb-Sr w hol o rock isochrons indicate
lreque nt ly age values near 2000 m .y., and initial Sr" / Sr"" rat los of about 0.705­
0.710. ' Such characters are int erpre ted as being typical 01 synto ctoni c roc ks . K­
A r ages on amp hib ol es are fr equent ly simi lar, 01' a li t t le younger than t he
Rb-Sr w hole rack aqe values . Finai ly, the Hb-Sr and K-Al' appare nt ages on
micas cluster around 1800 m .y., a value which lndl cates the t ime 01 a gen era l
stabil izat ion 01 the ancient regions al ter t he up liít and erosiori 01 th e Trans-
Amazonian l olded belts. .
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U. G. Cord oni, G. Ama ral ami K. Kaw ashi la

The Lat e Precambrian oroqenic belts

The old cratoníc areas out li ned in f igure 1 are separat ed from each ot her
by rnet arnorph lc belt t hat were affect ed by the Brazil ian orog enic cycle, in
Late Precambrian t imes. The pri ncip al geotectonic unit s of th is cycl e can be
classif ied as l oll ows :

1) The Car ir ian folded belt , and the Sergipe geosyncline. in north east ern
Brazi l.

2) The Paraiba bel t, along th e eas te rn Atl anti c coast of South Am eri ca.

3) The Brasi li a and the Paraguay-A raguaia belts , in th e cent ral part 01 the
cont inent .

The Caririan lolded belt covers th e nort heastern comer 01 Braz!l , a large
area fo r which mor e than 100 age determinat ions are pr esently avai lab le
(HURLEY el el., 1967; ALMEIDA el al.• 1968). This belt proba bly ext ends below
the sed iments of t he Parnaiba basin, t hus separat ing the Sao Luis from th e
Sao Franci sco crato nic areas. The regi on com pri ses ep i to mesozon al met a­
morphic rocks , associa ted to var iou s types 01 granitic int ru si ons. Sorne of th e­
se gran ites w ere dated by Hb-Sr w hole rock isochron wo rk, w ith resul ts c lose
to 650 m.y. Othe r res ults, by K-Al' 01' Hb-Sr rneth ods on separated rnln eral s,
indicate d appa rent ages in the 450-650 m.y . range. Some old er resu lt s , up to
tvp lcal Trans-Amazonlan values, were obta ined on rocks of some ant ic l inoria
whe re basem ent rocks ,are expo sed. •

To th e south of th e Car irian bel t , along the northern and northeas ter n hor ­
ders 01 th e Sao Francisco crato n, a narrow geosy nclinal belt occ ur, w it h WNW ­
ESE struct ura l tr ends. It w as ca lled Serq ipe geosyncline by ALM EIDA (1967),
and it is mainly compose d by epizonal met arnorph lc rocks, associate d to qra­
nodi or it ic int rus ions. The radiometric dat a ob tained so f ar coul d not ye t be
conveniently int erpr etat ed. Man y 0 1 t hem are in the 500-600 age ranqe, thus
ref lect ing events of th e Brazili an orogeny . However , some Hb-Sr whole rock
determinat ions seem to indic ate older events , 01 geologic sig nil icance. at about
1200-1400 m.y. Moreover, some basement rocks exhibit ed st il l older resu lt s
up lo about 2500 m" y . •

The Paraib a orogenic belt occu rs along th e Atl anti c coast 01 South Am erl ca,
from th e southern part 01 the state 01 Bahía, as far as Uruguay . lt s st ruc l ural
tre nds are typicall y parallel to th e coast Iin e, and its metamo rphic rocks range
from gre ensch isl to granuli te facies. They are assoc iated to differen t typ es
0 1 grani tic intrusions. From thi s belt, more than 200 age det er mi nat ions are
available. by various me thods. The general geochro nological patt ern is si mil ar
to tha t of th e Cariri an belL However , more intense work by Rb-Sr wh ole rock
isoc hron method, and by th e U-Pb meth od on zircons (DELHAL el al., 1969) ,
could demonst rate th at a great par t of thi s geotectonic L1 nit. on Ih e states of
Río de Janeiro and Minas Gerais. is made L1 p of older rocks . 01 Trans-Amazo-

I
The Precombr ien Evolutlon 01 South Americe

n ian aqe, reju venated by th e Late Prccarnbrl un oroge ny . 0 11 the othor hand, sedi­
rn ent s belongin g to th e Brazil ian orogeny can be c learly recognized in varíous
places of th e Paraib a bel t. One of th em corresponds to the cplzonal met arnor­
ph ic rock s of the Acu nqul Group , in the sta te s of Sño Paulo and Paran á. in south­
ern Brazi l (C ORDAN I and BITTENCOURT. 1967).

The geos ynclinal deposit s 01 t he Paraguay-A raguaia oroqeníc belt are ex ­
posed for a dls ta nce 01 at least 1600 kl lometers. alo ng the bor der of th e Gua­
poré craton, in we st ern Brazil and in Paraguay (ALMEIDA. 1967). The rocks are
eplmetamorphlc , andsome 01 th e l ew granit ic intrusions w ere dated at about
500 m. y. Along th e west ern bord er of th o S áo Francisco cratonic area, t he
epírnetamo rphíc rocks of th eBrasíll a belt occ ur . The ir str uctural tr ends are pa- '
ral !el to th ose of th e Paraquay-Ar aquata belt , and they exhibi t simil ar Late
Precambrian appa rent ages . In a general w ay. th e tw o metamorphic belts are
equivalen t and sy mmetrica l. '

They are separ at ed by a central regi on in whích large basic and ultr abasi c
in trus ions of Alpin e Iype occur . Some of th ese rocks were dated by the K-Ar
rnethod, w ith results around 1100 m. y ., which were in ter pret ed as thci r age :', :.'
of format ion . In the centra l reqlon , t he most com mo n rock types are granites
and gnei sses. with Lat e Precambri an K-Al' appare nt ages. However, some whol e
rock Hb-Sr resu lt s , as weli as some K-Al' ages on amphi boles , indicate d mu ch
older values, up t o about 3000 m .y . (HASU I and AL MEI DA . 1969). A Lat e Pre-
cambr ian rej uve nation effect is th us clearly ind icate d. On th e other hand, so -
me of th e granit lc roc ks might actual ly have fo rme d during the Brazi li an oro -
geni c cyc le .

An oth er Late Precambrlan rnet amorphlc be lt seem s to occur to the west
of the Río de la Plata cra tonic area , w ith outcrops in the Sier ras Pampeanas
of A rgent ina. In this area, metamorphic rocks of amp hibolite fac ies are ' intru­
ded by Eopaleozo ic granites (STIPANICIC y LINARES. 1969). How ever , sorne
result s indicated Late Precambri an ages 101' the metasediment ary roc ks, whi ch
mig ht have been par t of an orog enic belt of the Brazi li an cyc le.

The geochronolo gi cal data obta rned so Iar , in al l of the Brazi lian orogenic
belts, seem to demonstrate a good synchronls rn of th e orog enic eplsode s. In
all belts, th e main met amorphi c phase, and th e lorrn at ion 01 most sy ntecton ic

' granites. can be ídent l f led at about 650 m .y . Suchis the value lo und for many
Rb-Sr wh ole rock is ochrons, whose init ial Sr87/S r86 vary. in genera l. Irom 0.708
to 0.720. Late to post tect oni c lnt ruslons, when recognized. exhibited differ ent
apparent aqes, rangin g between 650 and 500 m .y. However , in all th e Brazi li an
bel ts. i t seems th at a 540 m .y. post tecton ic eve nt is significa nt and w id e­
spread.

The Rb-Sr and th e K-Al' mi ca . appar ent ages c lust er around 450-500 m.y . ·
Thls indicat es the final stages of th e consol idat io n of t he entire Brazi li an pl at­
l orm. which acted as a stable uni t dur ing th e Phanerozoic evoluti on of th e
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Andean geosyneline. VV ithin all th e Br aztli an bcl ts, olde r roeks of gran it ie cha­
raet er oeeur , more or less rejuvenated during the Late Preeambrian orogeny.
They wer e fou nd ossent ially in thc cor es 01 largo ant ielinoria, indi eati ng th at
t he basement 101' the Brazil ian geosyncl incs was al sialic " cont inental" cha­
raeter.

Summary of the Pre~ambrian evo/ution of South America

To summarize, most '01 the Brazil ian plat l orm was already conso lidated
about 1800 m .y. ago, alter the events 01 th e Trans-Amazonian oroge nic cye le .
By this t ime the continenta l crust 01 South Ameri ea exhib ited.an areal exte nt
~f ~ t ¡~ a s t 10 mili ion square kllorn et ers . This is ind ieate d by the basement
found in ,all t he Brazillan belt, 01 granitic charact er .

lt is difficult at thi s moment to reeogni ze elear ly events pri or to th e w ide­
spread Trans-Amazonian orogeny. Some older ages we re l ound oeeasional ly,
in res trie ted areas, mainl y by , t he use 01 refi ned geochrono log ical met hods .
Oroge nic events al interrnediate age (1100·1400 m.y.) are also poo rly charac­
terized, and are anyhow 01 subordln atc are al vextent .' :'1:0 ,t11 i8. interm elli ate oro- "
geny possi bly belongs t he Min as dla st rophi sm, recoqnized in , th e Ouadrilátero
Ferrí l ero area al Minas Gerais . .

Finally, in Late Precambri an times, a large part of South America was
affected by the very imp ortant Brazi li an orogenic cyc le. The Brazil ian belt s,
inelud ing roc ks lormed 01' rejuvenat ed dur inq thi s orogeny, cove r about 50 %

01 the ter ritory 01 Brazil, a total arc a 01 more th an 4 mll líon square kilometers.

L1 ST OF REFERENCES CITED IN THE PAPER

ALMEIDA, F. F. M. de: Orig em e Evoluc áo da Plalaforma Brasll eira . Bol . Dep. Nac. Prod.

M in .. 241. 1·36 (1967) .

ALMEIDA, F. F. M. de, MELCHER. G. C.. CORDANl . U. G.. KAWASHITA , K. and VANDO ROS.
P.: Radiometrie Age Determlnation s from Northern Brazil. Soco Brasileira Geolog ia Bol .. 17.

~I ? 1. 3-14 (1968) .

AMARA L, G. e KAWASH ITA. K.: Det erm lnac;áe da Idade de Grupo Barnbu l , pelo Método
Ilb-Sr. An . XXI Congr. Bras. Geoi ., 214·217 ( 1967) .

CORDANI. U. G. e BITTENCOURl. l.: Determ lnac;6es de Idade K·Ar em Rachas do Grup o
A<;l,ngu l. An. XXi Congr. Bras. Geol ., 21B·233 (1967) .

CORDANI . U. G.. MELCHER. G. C. ami ALMEIDA. F. F. M . de: Out l lne of lhe Precmnbri an
Geochronology of Soulh Amer iea. Carlad;an Jour. Ear t/I Sci .. 5. N. 3. 629·632 (1968).

CORDAN!. U. G.. ISOTTA . C, A , L. e ABREU. A . C, S.: Reeonheclmento Geocro nológ ico do
Embasamento da Regiao Orien tal do Estado da Bahia. An XXIII Congr . Bras. Geol ., 159-165 (1969).

DELHAL, J ., LEDENl , D. el CORDANI . U . G.: Ages Pb/U . Sr/Rb et Ar/K de Forma tl ons,
M{tamerphiqu es el Granlt iques du Sud·es t du ' Brésll (Etat s de Rlo de Janelr o el de M inas Gerals) .
Sor.. Géo/. Belg ique Anna/es, 92. 271·283 (1969) .

- 342

Tli c Prectunbrt on Evolut lon of Soutli Atn ertcn

HASUI , V. e ALMEIDA , F. F. M . de: Idades 1<·Ar de Rachas do Cent ro -Oeste Brasi leiro .
Soc. isroet lc irc Gco iofl ia Bq/., 19. Ne 1. 3·18 (1970) .

HERZ, N., HURLEY, P" M ., PINSON, W. H. and FA IRBARN, H. W.: Age Measurements 11'0m
a Par t al th e Bral i l ian Shie ld . Geoi . Soc . Americll BuU.. 72. 1111·1120 ( t961) .

HURLEY, P. M.• AL~mDA , F, F. M . de. MELCHER, G. C., CORDANI, U. G.. RANO. J.,
l<il WilSH lTiI . K.. VilNDOHOS,< P" , PINSON. " W..· H." and o FA IRBARN, H. W: Test of Cont inen tal
[' 11ft by M eans of Hadlcrnetri c Ages. Sc ienco , 157, N. 37B8. 495·500 (1967) .

MAnTIN ·BELLlZZIA , e,: Edades Isotópicas de Roea; Venezolanas. Bol . Geol. Mi nisl . 'M inas
t i.croe. 10. N. 19, 356:380 (1968) .

PEVVE. ' A . y . ~'J1(1 S INIlSVN. V. M.: Nekol oryne Osnovn yye Vopro sy U~ hen i ya o Geosonkl i­
ncl yakl . Akad. Nouk, S.S.S.II " Izv. Ser . Geo /. 4. 28·52 (1950) .

POSADA S. V. G, : Bb-Sr Wlloi e 1I0ek Age in ti re Imal aca Coniplcx, Yenezuele . M. Se. Tlics!s,
Cepo Geol. Geophys . rv!.I.T. , Cambridge. U.S.A . (1966).

PRIEM, H. N. A ., BOELRIJK, N . S. 1. M .. H[[)EDA . B. H,; VERSCHURE. R. H , and BON. E. H.:
1:,ol opie Age of the Tin G rani ~es in Rondonia, NW Bra zíl. Geot, in M ljn " 45, 191-/92 (1966) .

SNELLl NG, N. ami McCONNELL. R. B.: The Gcochronolon« 01 Guyana, 7th Guiana Geol.
Con íere nce . Pararnarlbo (1966) .

SNELLl NG, N. and PERnI'.NGÉ; J, P.: Tire Geeellrcno/ogy of Guyuna 11. Results Obtotne üLn
I IIt) Peri od 1966·1969. 8th Guiana Geol. Conf cr ence, Georqetown (1969) .

Sl IPANICIC. P. N , and LINARES, E.: Edades Radi ométri cas Determin adas para la Argent ina
y su Significado Geoló gico . Acad. Nec. Cienc , /l epúb. Arg en/. Bol . 47, N. 1, 51·96, Córdoba (1969) .

l AVORA, F. J.. CORDANI, U. G. and KAWASHllA , K. : Detenuín acóes 'de Idade K·Ar em
Rochas ele Reglao Centra l da Bahia. An. XXI Congr. BriJs. Geol .. 231·244 (1967] .

OUESTIONS AND COMMENTS

DEN TEX. E,: Is the Bra ztll nn event a truly or oqenl c event o 01' Is It a purely thermal event?
Is there a spec if lc geosy nel inal fac ies conneeted with thi s event? In many oth er reqlons 01
the world a therrnal event of sim ilar age appears to have occurred w ithout an Indicatlo n 'of
true orogenesis, but related po sslb ly to rlft lng in the cont inental CH ist and upper mantle .

CORDANI , U . G.: The Brazt fla n cyele is a very lrnportaut orogenle event for South Ameri ca .
In many pla ces , Iik e the Ouadril átero Ferrífero , or th e Esplnhaco mountains, lt s eerns to
corres pond lo a regional heat lnq, as Y0l! menti oned . How ever , geosynclinal sediments of Braztllan
aun can be recoqnlzed In al l lh e mentloned belt s: the mcl asediment s of the Cuiabá Group l ar
rhe Paraquay-Ara quaia bel t , 01 the Canastro Group for tho Brasi l ia belt , of the " Ac;ungui Group
fm the Paralba belt , etc .

HERZ, N. : Do you have any results from the Sorra da Jacobina to suggest that the format ions
ami mi nera/ lzal lan is older than 3000 m.y.? Simi lar rocks and mineral izatio n havo this age
in ' tho W i twalersra~d . Soul h Alri ea. and Bli nd River. Canada. Do you hove any dates older l han
3000 m.y .? .

CORDAN I . U. G.: l he epizonal rocks of the Jacobi na Group , in north ern Bahia. are a part of
l he Sao Francisco eraton, and we re dated al about 2000 m. y .. by the K·A r "method . It seems that
thoso rocks were formed · in a Trans-Amazonian geosyncline . Sorne radiometri c ages older than
3000 m .y. wer e regi stered in central Bahla . on some met abasites of the Serra de Macaub as.
However. their._geol ogical . signlf lcance· is st il l obscure .
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