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A comprehensive interpretation of the CI'l ISW! evolution
III the South America n Platjorm is made. based on se\'­
em ! hundred Sni-Nd determinations [rom granitoid

rocks of Bra zil and parr of the neighbouring countrie s.

The histogram I~l the TOM model ages indicates sma ll
amounts (~l continental crust older than 3.3 Ga surviv­
ing withi n Archean terrainsformed between 3./ and 2.7
Ga . The ma in period ofcrustfo n nation was betw een 2.2
and 2.0 Ga. corresponding to the Transamazonian oro­
genic cycle , and accre tion ofjuvenile materia l contin­
lied until Neopro terozoic times , but at much slower
rates.

The T ransbntsiliano megasut ure separates a large
northwe stern continental mass , ineludin g the Amazon­
ian and SIlo Luis cratons, front a southeaste rn mass ,
[o tt ued hy a collage I~l' craton ic fragments, of which the
Siio Francisco and Rio de La Plata are the largest ,
which rook parr in the agglutination of the West GO/l(I­
wana supercont incut in the Neo proterozo ic . On both
continental ma sse s. crus tal evo lution \\'05 similar
between 3 .0 and 1.7 Ga . sllgges ting that they were pos­
sibly contiguous. within a Paleoproterozoic sup erconti­
nent .

Introduction

The isotopic composition of radiogenic isotopes formed by radioac­
tive parents with very long half-lives. such as Sr, Nd, Pb, HI', and Os,
are largely used to constrain the crustal evolution of geotec tonic
units. This work will deal with the so-called South American Plat­
form, the tectonically stable continental mass which acted as the cra­
tonic area for the tectonomagmatic episodes which occurred in the
Phanerozoic within the Andean bell.

Cordaui et al. ( 1( 88) have already produced a synthesis on this
subjec t. employing the Sr isotopic composition of granitoid rocks,
obtained from more than 10,000 individua l measurements on sam­
ples collected allover the continental area, and performed mainly at
the Geochronology Research Center of the Unive rsity of Sao Paulo
(CPGeo-LJ SI'). In recent years. SOme Sm-Nd studies carried out in a
few Brazilian regions became ava ilable, such as the ones by
Pimentel and Fuck ( 1992), and Van Schmus et al. ( 1995). A com­
prehensive Sm-Nd study was made by Sato ( 1998) for the entire
South American Platform. which has lead to a better knowledge of
its crustal evolution.

Episodes. \ '01.r: /1II . :i
;' l

It is known rluu both parent-daughter pairs Rb-Sr and Sm-Nd
are strongly fract ionated durin g the complex processes which form
"juvenile" continental crust from primary mant le sources. However,
in clear contrast to the Rb-Sr system, the subsequent crusta l pro­
cesscs norma lly produce only minor or even negligible changes in
the Sm/Nd ratio, a property that has made the Nd isotopic studies a
very powerful 1001in characterising con tinental crustal provinces.

Granitoid rocks, in the broader sense, are the main constituents
of the continental crust. They may be formed through many different
pet rogenetic processes, and measurements of their isotopic system­
at ics can be employed as tracers for their origin and for the nature o f
their source materials . For this synthesis, magmati c suites ranging
from granodiorites and tonalites to true granites were employed, as
well as granitoid rocks from medium to high-grade regiona l meta ­
morphic terrain s, which are the prevalent units of the gneissic ­
mi gmatiric complexes so common in shield areas.

Geotectonic provinces of the South
American Platform

If we accept that magmatism associa ted with mantle-contin ental
crust differentiati on processes is common throughout geo logic time.
then at least two main petrogenetic processes can be envis aged in
order to produce very large volumes of granitoid rocks :

I - Formation of ju venile granitoids within magmatic arcs, in
association with subduction of oceanic lithosphere. They may deri ve
from different types of magma sources , including the hot mant le
wedge above the subduction zone.

2 - Formation of granitoids from pre-existing crustal protulith s,
by partial melting within the continental crust. This may occur in
assoc iation with both orogenic and intrap late magmati sm, by me lt­
ing of the lower crust, for instance. when heated by underplated pri­
mary basalt ic liquids.

Figure I shows the main geo tectonic provinces of South Amer­
ica, with the indication of the Andean belt , and the approximate
extent of the infl uence of the Phanerozoic orogenic events. In rhi x
fig ure , the Late Proterozo ic geo tectonic situation of the South Ame r­
ican Platform is shown, with the large Amazonian (AM) and Sao
Francisco (SF) cra tons, the small Rio de La Plata (RP), Sao Luis
(SL) and Luiz Alves (LA) cratonic fragments, and the mobi le belts
associa ted to the Brasiliuno-Pan African orogenic Cyc le, These cor­
respond to the Paraguay-Araguaia-Tocantin s belt, marginal 10 thc
Amazo nian craton; the Brasilia and Aracuai belts, margina l to the
Sao Francisco craton; the Dom Feliciano belt, margina l to the Rio de
La Plata , and Luiz Alves cratoni c fragments. The Borborc mu
province (13) in northeastern Brazil, the Toc antins province en in
Central Brazil. and the Mant iqueira province (M) in eastern and
southeastern Brazil, include some of the marginal belts already
referred, as well as older crustal fragments (basement inliers), al l
them affected by the Late Protero zoic oroge nies. It is beyond thc
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Rb-Sr (or U-Pb) and Sm -Nd apparent age values. positi ve (or
slightly negative ) ENll<Tl vallies. and low ~7S r/~ lIS r initia l ratios.

Figures 2 107 show the evolution duri ng geologic time of the Nd iso­
topic composition of different granitoids . rcprescnuuivc o f imp oruuu
units within the various geo tec tonic domains in the So uth American
Platform . All diagrams includ e hoth the man tle evo lution curve
(CHUR, where ENd =zero ) and the depleted mantle (DM) evolution
curve. Oblique lines plotted across the areas of the diagr.uu-, an:
related to different groups of granito id rocks. characterized hy Nd
isotopic determin ations which display a reason ably cohere nt puucru ,
and such lines show the average tendency of cuch group. In the lig­
ures, thc average present-day ENd,,,·,, ,, va lue. always ncgutivc. is
pioiled at the left end of eac h straight line.

The slopes of the oblique lines corres pond to the general trends
of the analysed samples. In all cases the t.I7Sm / 144 Id rat ios rclntcd
to such trends arc close to 0. 11. typical of the products of s ingle­
stage differentiat ion from nuuul e to continental crust. Sa mples with
147Sm / 144Nd outside [he ranue O.OXX-O. 115 were excluded. in order
lO avoid sys tems almost ce rt ainly not formed in a "single stagc"
event. In all of the lines. radiometric ages of each unit. obtained by
Rb-Sr or U-Ph methods. were indicated hy small circles. or ellipses.
drawn to represent roughly the spread in age and initial l' ' d values
obtained in the anal ytical work. Finally. for each of the unirs. the
spread in the calculated Sm-Nd Til .\! model ages was also indicated
at the top of each diagram , close In the DM evo lution line. togcther
with the actual numb er of samples belonging to each group.

Tectonic significance of Sr and Nd
isotopic data

sco pe of this articl e to descri be with pertin ent details the menti oned
geotectonic units, and the reader is invited to consult the already
mentioned work by Sato (1998). Some of the geotectonic units are
considere d further in this issue of Episodes . and in general they were
adequately describ ed in the reference work of Schobbenhaus et 'II.
( 19 ~4), on the geologic map of Brazi l at the 2.500,000 sca le.

In the case of strontium, the initial ~7S r/~I1S r ratio for a suite of coge­
netic granitoid rocks is the main indicator of the source material. In
the cited work by Corduni et 'II. ( 19~~) . this indicator was used
together with some other geo log ica l criteria (stratigraphic , petroge­
netic. structural) in order to estimate the relati ve amount of j uvenile
continental crust accre ted du ring each time interval of geolog ical
time. for the area of the Brazi lian Shie ld. Curve I on figure 10 repre­
sents the fraction of continental gro wth (or surviva l) versus time.
accordinu to Co rduni ct. ul. ( 1 9 ~8 ) .

In Sato 's ( 199~ ) study . Nd isotopic composi tions and Sm-Nd
model aues were obtained for several hundred granitoid rocks, many
of which had already been analysed for Sr i s~topes at the CPGeo­
USP. The assoc iation of the Srn-N d measurements with the avai lab le
geoc hronolog ical data obtained by other methods . perrni ued an
improved interpre tat ion for the origin of the gra nitoid rocks under
examination.

The authors are aware of the limitations of the Sm-Nd model
ages for the interpretati on of the crustal evo lution of a given ter rain.
TD~I model ages are the mos t used in such interpretations. They are
relat ed to the evo lution of the mantle durin g geo logic time, admitting
episodes of fractionin g assoc iated to the extraction of basalti c mag­
mas. with the res idual materi al within the mantl e sources becom ing
increasingly enriched in the Sm/Nd ratio but depleted in incompati ­
ble clements .

Tnkinu into acco unt both the natural variations in mantl e mat­
erial. dcmon smued by the ex istence of geoc hemically dist inct reser­
voirs. such as D~Hvl, HlivlU, EM I, EM2, ami others, and also the
poss ibilities of mixtures between such di fferent reservo irs and
crustal sources . the Sm-Nd TD~I model ages must be interp reted very
carefully. At any rate, the dep leted mantle model is employed as a
reasonable Iirsrapproximation , beca use oceanic lithosp here has been
produ ced throughout geologic time. It is known to be transient . recy­
cling back lO the mantl e along B-subduction zones. but part of its
materia l difteremiutes and remains ncar the surface of the Earth as
cont inental crust.

Sm-Nd TD~t model ages have been conside red to be "c rust-for­
mation ages", since they arc obtained ca lculating the time when a
given sample had an isotopic compo sition identica l to the depleted
mantle. presumed to be its ultimate source. Their validity depe nds on
at least two assumpti ons: I. That only a short time elapsed between
the forma tion of the mantle-deri ved magma and the final emplace­
ment of the differentiated material in the continental crust. with Sm
10 Nd frac tionation, and acquisition of a continental Sm/Nd ratio:
and 2. That the Sm/Nd ratio of the sample was not modi fied by sub­
sequent geo logical eve nts. Because such assumptions may be valid
onlv in a limited number of cases. the Sm -Nd systematics usually
provides an es timatc of the average time that the material in the sam­
ple has been resident in the continental crust (Arndt and Goldst ein.
19X7).

The usc of spec ial interp rctmive diagram s, and the asso ciat ion
of the Sm-Nd measurements with other geochronological data,
allowed to indic ate whether the granitoids under investigation could
be considere d " juvenile" . form ed by nuuul e-contiu ental crust differ­
entiation processes as described in thc previous paragraph. or
"re work ed" by melting of previously crustal protolith s. Juvenile
materi al would be indicated by conco rdant (or slightly discordan t)
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Amazonian Craton

The genera l geo logical knowledge of this large region of South
America remai ns at reconnaissance scale. Teixeira et al. (1989)
reviewed its geotectonic evolution and summarised the available
radiometric contro l. A large continental mass was formed during the
Early Proterozoic after an important tectonomagmati c activity
within the Maroni-Itacaiunas belt, incorporating a few Archean
nuclei, within the so-called Central Amazonian province. Continen­
tal growth continued through Proterozoic times by the agglutinati on
of successive juvenile magmatic arcs, making up the Ventuari­
Tapajos and Rio Negro-Juruena provinces. Subsequently, this very
large continental mass was welded to a smaller one during two suc­
cessive collisional events, the Rondonian and Sunsas orogenies,
establishing the Amazonian craton in Late Proterozoic times.

Figure 2 presents the still very scanty Nd isotopic data available
for the Amazonian craton. In this fi gure, most of the ellipses repre­
scntative of the geo tectonic units plot in the vicinity of the mantle
evolution curve (CIIUR), exhibiting positive or slightly negative ini­
tial ENd values, indicating thaI juvenile material , formed through
mantle diffe rentiation processes, is widespread. This is valid for the
Carajas granitoid rocks of Archean age (CA I), as well as for the
Early to Mid Proterozoic granitoids belonging to the younger tec­
tonic provinces, where most of the studied samples yielded Sm-Nd
TCitUR model ages practically concordant with the Rb-Sr or U-Pb
agc values in the same samples. These arc the granitoids belonging
to the Maroni-Itucaiunas (Mi l) mobile belt, the Ventuari-Tapajos
(VT) and Rio Ncgro-Juruena (RNJ) magmatic arc systems, as well
as the Rondonian (R) and Sunsas (S) co llision belts.

A few important exce ptions, indicating reworking from crustal
material, are : I) the Cupixi high-grade gneisses which are pan of the
basement for thc Maroni-Iracaiunas province (M!2 in Figure 2),
exhibiting an Archean age, and 2) thc Early to Mid Proterozoic intru­
sive granites iruo the Carajtis region (CA2). A few granitoid rocks
(TO I and 1'02) collected from the basement of the Tocantins belt,
marginal to the Amazonian craton, yielded Archean signatures, and
could correspond to thc samc terrain as the Central Amazonian
province, although aff ected by the Late Proterozoic Brasil iano
orogeny.

continent, the granitoids of Sere Voltas and Boa Vista (SV), which
are found within two mantled gneissic domes of the Contcndas­
Mirante belt, tectonically active during Early Proterozoic times.
Their radiometric ages are slightly younger than 3.5 Ga (Nutman and
Cordani, 1993), and their Nd isotopic signature points out to juv enile
mantle-type protoliths. In contrast, the Lagoa do Morro gneisses
(LM), which also belong to the basement of the Contendas-Mirante
Gro up, yielded younger radiometric ages, and their Nd isotopes indi­
cate reworking from older material.

Many granitoid rocks of the Sao Francisco craton belong to
large granite-greenstone or granitic-gneissic-migmatitic terrain s,
either in Bahia or Minas Gerais, formed in the Late Archean, close 10

2.8-3.2 Ga. In Bahia, within the Gav iiio block and vicinities, many
granitoid rocks (BA) exhibit negative initial ENd values, indicating
some crustal reworking from older crustal material.

However, in Minas Gerais, granitoid rocks of the Bonfim, Belo
Horizontc, Campo Belo and similar old complexes (MG) are plotted
close to the mantle evolution curves, indicating predominance of
juven ile components in their protolith s. The late Archean high-grade
rocks of the Jequie Complex (1) in Bahia are also plotted near the
mantle evolution curve, showing that very probably they are in a
higher metamorph ic grade, not equivalent to the nearby Gaviiio
block granitoids.

Another important episode of mantle-crust diffcrentiation
occurred in the Early Proterozoic, in association with the so-called
Transamazonian orogenic cyc le, when the Mineiro belt formed in
Minas Gerais and western Bahia (MI) and the ltabuna belt (I T )
formed in eastern Bahia. Proximity to the mantle differenti ation
curves indicates that both of these geotectonic units probably formed
from juvenile material. To this Early to Mid Proterozoic tectono­
magmatic episode also correspond the intrusion of granitoid rocks
(Gr), formed by reworked crustal material, into thc Contendas­
Mirante belt. On the othcr hand, granitoids of Lagoa Real (LR) are
anorogenic, and linked to the Mid-Proterozoic distcnsional events of
the Espinhaco cycle . Their negative ENd values suggest that such
granitoids were derived at least partially from pre-existent crustal
material.

Borborema province

SAO FRANCISCO
CRATON

-40

The Borborema province is made up by a series of crustal fragments
which took part in the Late Proterozoic process of agglutinati on of
West Gondwana by the general collision of the large West African
ancl Congo-Sao Francisco cratonic masses. A detailed acco unt of its
evolution can be found in Van Schmus et al. (1995).

A large number of Nd isotopic determin ations are available for
this region, and only those which seem to be the most appropriate to
demonstrate its geochemical evolution were included in Figure 4.
From the basement exposures within the province, the largest gro up-

cNd j---- - - ------. --M I( 5)'~(~1 !JA(3 0) :

I M G( 15) J( 8) S V( 10) 1
1 0 LR(3) Gr(7) LM(3) I

[

DM i 2.0 I I 3.0 I
a - CHUR _ ...... ~ .~,;3

~\~ ~\::'_G{-~p." :::.--5

I -----:;::_---0..- · \.~ -

-20~~
I

R IS (5)

RNJ( ,8) IA I (4)~o"l~t.4)/
I VT(7) - T0 2( 5) /

"--OM \ 0 1.,5 MI1(3 ) 2,5 3.0 MI2(2),

a - CHUR ..........,...---:-:::::;::; ..... • ;;:

~~;'~~G'" , , - ' :;'r MI2

-20~ T02

-40 ~ AMAZONIAN
CRATON

Sao Francisco Craton

In contrast to the Amazonian Craton, a large number of radiometric
ages are available for the Sao Francisco craton. This geotectonic unit
has good exposures of its old basement in the states of Minas Gerais
and Bahia, as well an extensive cratonic sedimentary cover, the
Bambui Group, deposited in the Late Proterozoic,

Figure 3 shows the Nd isotopic data available for the region. It
includes the oldest rocks so far identified for the South American

Figure 2 Diagram of Nd isotopic evolution for th e A mazonian
craton . CA J ami CA 2 = Central A maZOl/ial/ province; MIl and
MI2 = Muroni-Itaca iunas pro vince; VI' = Ventuari-Tupajos
province ; RNJ =Rio Negro-Luru cna province; R =Rondonian
belt; S = SIII/sas belt; 1'01 and 1'02 = Basem ent inliers within
To cantins belt.

·60 4
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-60 ·- - --1-- . t - --- ,--
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Figure 3 Diagram ofNd isotopic evolution for the Siio Francisco
craton, SV = Sete Voltas ami Boa Vista gn eissic dom es; UH =
Lagoa do Morro basement gn eisses; BA = Gaviiio block and
related terrains in Bahia; MG = Bonfim, Belo Horizonte, and
Campo Belo complexes in Minas Gerais; J = .lequie Complex;
Ml = Min eiro belt ; IT = Itabuna belt; Gr = Intrusi ve granitoids
into Contendas-M irante belt; LR = Lagoa R eal granitoids.
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ing of isot opi c dete rm ina tion s bel ongs to the Rio Piran has massif
(P), where the ea rly Proterozoic rock s yie lded moderat el y negat ive
initi al ENd va lues, indicative o f at least part ial re work ing fro m crus tal
mat eri al of possible A rchea n age . Moreover , c lea r ind icati on s of the
ex istence of Arche an rock s were obtained in a few sa mples fro m the
Ca lda s Brandao (CB) and Riac ho do Poru al (Po) basement roc ks,
plou ed near the C I-IUR ma ntle e vo lution line. A di ffer ent type of
basem ent is ex posed in the Pajeu -Paraiba belt (PP), wh ere granito ids
yie lde d radiom etric ages aro und 1.0 G a. with moder ately negati ve
ENd va lues, ind icat ive o f crus tal protol iths of possible Prote ro zo ic
age.

G ranito id rock s are wid espread thro ugh ou t the Borborern u
provin ce , intrusi ve eithe r int o its basem ent rock s or into the vari ous
vo lcunic-scd imc ntary suprac rus ta l be lts , and their radi om etri c ages
arc usua lly between 650- 530 Ma . More than 50 sa m ples of such
granitoids were an alysed and the ir Nd iso topic co mpos itions fa ll in
two ellipses (G r I and G r2) in Figure 4 . T heir posi tion in the Nd iso­
topi c ev olution di agram indi cates that they ca nno t be directl y
der ived by part ial o r total fus ion of the A rchean basem ent rocks
alrea dy described. Som e juvenile co m pone nts d iffer entia ted from
the mant le d ur ing Late Pro terozoic tim es mu st be involved in their
ge ne ration.

megasutu re re lated to this event was identified as the T ra nsbrasiliano
lin eament, which crosses the entire region from nor thea st to south­

we st.
T he Srn-Nd sys tematics for the province arc shown in Figure 5.

which clearl y demonstrates tha t many granito ids fro m thi s region
(GO) are for med by juvenile mat erial , d iffe re ntia ted fro m the mant le
in Late Proterozo ic tim es. They we re produced in a se ries of ma g­
mali c arcs during im portant episo des of crus ta l accre tion , and
occ upy a large area along and in the vici nity of the Transbras iliano

lineam ent (Pimente l and Fuc k, 1992).
Wit hin the Archean cra to nic frag me nt of Crixtis , a few gne iss ic

roc ks (CX) y ielded Sm-Nd T DM mod el ages rou ghly conco rdant
with the avail abl e Rb- Sr determination s, indicatin g a ju ven ile man ­
tic so urce for their prot oliths. However , in o the r case s, suc h as the
Uva (U 1 and U2) as we ll as the Rib cl rfio (R) granito id gne isses ,
reworking from previ ous crus ta l pro tol ith s o f A rc hean age is indi­
cated. T his patte rn ca n be mo st probably applied to othe r cr usta l
fragments of the tect on ic pro vince . Fo r instance in its norrh cusrcrn
reg ion, including the local ities o f Nati vidade and Cavulcantc (NC in
Figure 5), the ava ilable Nd iso topic dcte rm inati on s in rock s fo rme d
ve ry prob abl y in the Ea rly Proterozoic, yie lded moderatel y nega tive
initial ENd val ues, ind ica tive of crusta l re wor kin g from Lure A rchean
crusta l prot oliths.

Tocant ins provinc e

T he Tocantins tect on ic prov ince occ up ies a la rge porti on of Ce ntra l
Brazil, an ti is made up of a se ries of crato nic frag ments which took
part in the co llis ion bet ween the large co ntine nta l masses of the
A mazonian an ti Sao Fra nc isco cratons. T his co ll isional process took
place in the Late Pro terozoi c, whe n the entire province wa s affec ted
by and part ia lly reworked in the Brasilian o orogenic cycle. T he main

,Ma nt iq ueira province

T he Ma nt iquei ra tec toni c province incl udes a series of crus tal frag­
ment s of different age and tec ton ic evolut ion, which took part in the
ag glutinat ion of the Gondwana Superco ntinent. in Late Prot e rozoi c
times, thr ough the inte ract ion o f the co ntine nta l masses of the Sao
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Figure " Diagram of Nd isotopic evolution for th e Borborema
province. P = Rio Piranhas ma ssif; CB = Caldas Brandiio
basem ent gne isses ; Po =Riacho do Pontal basem ent gneisses;
1'1' =Pajeu-Paraiba basement gneisses; OrJ and 01'2 =Intrusi ve
granitoids.

Figure 5 Diagram of Nd isotopic evolution f or th e To w ntins
province. 00 = Granitoidsfront Ooids magmatic arcs; V land V2
=Uvd basem ent gne isses; CX = Crixds granitoid gneisses; R =
Ribeiriio basem ent gneisses; NC = N atividtule and Ca valcante
terrains.
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Figure 6 Diagram of Nd isotopic evolution f or th e M antiqueira
province. P =Piripd terrain; It = A mparo terrain; E =E mbu
terrain; CF =Cabo Frio crustal fragment; C = Curitiba massif;
G = Guanhiie s terrain ; M = M antiqueira terrain; Grl and Gr2 =
Intrusi ve gra nitoids.

Figure 7 Diagram of N d isotopi c evolution j ar th e R io de L(,
Plata craton and Don Fe liciano bell. LAJ and IA 2 =Lu i: A lve ..
cratonic fragm ent; T = Ba sem ent gne isse s within Tijucas bell,
P =Intrusi ve grani toids ofPelotas batholith ; so =Granito ids OJ

S ilo Gabriel block.
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Franc isco -Congo and Kalaha ri c ra tons. as we ll as the Rio de La Plata
and Luiz Alves cr.uonic rrugment» (Bri to News and Co n lani. 1991 ).

Figure 6 is the Nd iso topic evolution d iagr am for granito id
rocks fro m the so-culled Aru c uuf and Ribeira be lts. T he former is
located within a large e mb ay me nt of the Sao Fruncisco-Cu ugo cr a­
ton. and is considered as iutracrutunic am i pred omi nantl y eusiu lic.
T he lau er is made up of man y allociuo no us te rrain s o f different ori­
gin and nature .. Both units were affec ted by the tecton ornuuuuuic
episodes or thc Brusiliano orogenic cyc le. . -

Wi th the e xce ptio n of the Embu te rra in (E) within the Rib ei ra
belt. which .y ie lded a j uve nile Late A rchean Nd iso to pic s ignature.
a ll the othe r "baseme nt un its" withi n bot h A rucua f and Ribeiru belt s
presented moderately III s trong ly negati ve ini tial €N d values. indicat ­
ing di fferen t lypes or rework ing trom Arc hean crusta l pro to liths.
S uch uni ts are ident ified as Piripii (Pl. A tu paro (A ), Cabo Frio (Cf' ),
C uritiba tel. G uuuluics tCi l and Mau tiquciru (M ) in Figure 6. T he
oldes t Sm-N d TIlI\l model age of abo ut 3.:! Ua was ob ta ined for the
Late Archean Piripii basemen t tcrruin within the Arucuu r bell . a
value which co m pares with those available Ior the adjacen t Gu viao
block o r the S:IO Franc isco cnuon. T he othe r basem en t units are
yo unge r. most of them ind icating an Early Pro terozo ic age and
rework ing o r previou s cr us ta l materia l.

A large amo unt o r granito id rocks, bel ong ing III many intrus ive
complexes, we re forme d in the Late Pro terozo ic during the tect on o­
magmatic e pisodes of the Hrasi liuno orogenic cycle. Th e Nd iso top ic
co mpos itions o r 67 granito ids rail into lWO groups wi th di ffe ren t in i­
tial €r-:d va lues (Fig ure b) . T hose with higher values (G rl 1 co rre ­
spond 10 magm at ic intrusions into base me nt rocks of the Ribeira
be lt, probably for med by pa rcial fus ion trom previous cru sta l mat­
e rial, in which an Ea rly Prot erozoi c co mpo ne nt seems to be pred om ­
inant. The othe r gro up (G r:!) includes imrus ive granito ids in both tilt:
Arac uuf and Ribci ru belt s , ami especi a lly those co ns idered by Cam­
pos Ne ro and Figueired o ( 19951 as bel ong ing 10 the Se rra do Mar
Micropl ate . the last a lloc luono us te rrain which join ed the pre vious
co llage in the process or aggluti muion o r West Gondw ana. T hese
granitoid rocks exhibit a la rge sprea d in Sm-N d Tml model age s.

ind ica ting tluu a probable La te Pro te rozoic j uve ni le co mponent IVas
pre sent. m ixed with ditfe rent anIOU Ill S of previo us crus tul nuueri ul.

Rio de La Plata and L uiz Alves craton ic fragments,
and Dum Felicia no belt

Nd isotopi c det cnniruui ous are not ye t ava ilable for the ma in urea o f
the Rio de La Pluta cra to n. HOII ever, a few Sm-N J TD.\I 1II0dei aues
we re obtai ned from the area of the Luiz Alves cr atonic tragmenr. :711l1
from rock s u f the Do m Fe licia no bel l. They are repon ed in the Nd
ev olurlon diagram o r Fig ure 7.

T he high gr ade gne isses of the Lui z Alves cnuo nic trugm en t are
plott ed in tWO gro ups (LA I and LA2 ). both in the vic inity of the
C HU R uuuul e evolution line, and see m 10 correspond to 111'0 d iffe r­
ent episode s of mu utle ditfererui ution aIIII co nrincnra l cr ust lormu­
tion , the older in the Late Archean, and the Yllunger in the Ear ly Pro­
tero zoic ,

W ith in the Doni Fe lic iano be lt, some basem ent gne isses ('1')

be longi ng III the Ti jucus told bell , wi th Early Proterozoic radi om c t­
ric ages, y ie lded Sm-Nd TD~ I mod el ages at about 2.6 Gu .. and
slightly negative initia l € Nd values , ind icating some re wo rking from
n ustal materials.

In add ition, a large num ber o f int rus ive granito ids belongin g III

the Pelotu s batholit h (P) for med in Lure Proterozo ic times a IIII
yiel ded moderurely nega tive initiul € r-:d va lues and Mid-Proterozo ic
Sm-Nd T n.\1 mode l ages. Th ey ex hibit a large spread in the iudi vid­
uul values . ind icati ng ve ry pro bably the ir for mation within a roo t o r
a magmat ic arc. wher e j uveni le nu uul e-d eri ved nuueri al wa s mi xed
with prev iousl y existent co ntiue utul crus ta l material.

A n inte rest ing geotec tonic feat ure or southern Bra zil , whose
geotec to nic s ignifica nce is nor ye t co mplete ly unders tood, is the Sll

ca lled Siio G abriel bloc k, wh ere deformed gra nitoi d gne isses (SG ),
affected by the Bra siliuno orogeny, and yiel d ing radiometric ages
around 0.6 Gu, ex hibited a juve nile, magm at ic arc-typ e muniel ic Nd
isotopic siguuturc, wi th slightly posi tive initi a l €Nd values .
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Figure 10 Cum ulative curvesfor conti nental growth (or surviva l}
fo r the South American platform, (1) • Fro m Corduui et II I.
(1988), based on Sr isotopes, II l1d (2) • This work, based Oil Nt!
isotopes.

All avai lable Sm-Nd TDM values were employed for the con­
struction of the histogram of Figure 9, where the areas of each of the
crusta l domains indicated in Figure S were taken in to aCCOUIIl . II is
apparent that small amoun ts of continental crust older than 3.3 Cia
surviv ed within Archean fragments formed between 3. 1 and 2.6 Cia.
However, the main period of continental crust formati on was
between 2.2 and '2.0 Ga , in Early Protero zoic times, cor responding 10

the Tru nsamazo.iian orogenic cycle. The predomin ance of Early
Protero zoic juvenile mereri ul in the histogram is due to thc very larue
area within the Ama zonian craton consisting of ju veni le magma~c
arcs. Accre tion of juvenile materia l continued intu the Late Protero­
zoic, but at much slower rates. A small peak on the histogram corre­
sponds to the Espiuhaco/Rondo nian cyc le ( 1.2- 1.3 Cia) but co ntribu­
lion of the Brasiliano orogenic cycle is barely visib le in the tigurc.
The continental growth (or survival) curve derived from the Sm-Nd
measurem ents (curve 2 in Figure 10) is nOI very much di fferent from
the one based in the Rb-Sr result s. It indicate s that about 34'Yc, of the
present crust was forme d in the Archean, SO% by the end of the
Transamazo nian cycle, and about lJ8% at the onset of the Brusi l iuno
cycle, in Late Protero zoic times.

The Transbra siliano lineam ent is a mcgasuture which separates
a large northwestern continental mass, including the Amazonian cra­
ton, from a southeastern cont inental mass, fOl;lled by a co llage of
cratonic fragments of different sizes, of whic h the Sao Francisco cra­
ton is the largest. When the crustal evolution of these two large co n­
tinenra l masses is conside red individuall y ( sec Figures II an~1 12 ), a
few conclusions can be made:

I - Old Archean rocks (o lder than 3.3 Gu.) can be found at prc­
sent only within the southeastern part of the South American Plat­
form.

2 - On both continental masses, crustal evo lution between 3.0
and 1.7 Ga is roughly similar, suggesting that they wen: possibly
contiguous within an Early Proterozoic supercontinent.

3 - During Mid and Late Protero zoic times. the north western
continental .mass remai ned virtua lly unaffe cted by tecto-orogenic
events, while the southeastern mass underwent disruption intn
smaller cratonic fragments, with the concomitant formation or
regions of oce anic floor. Later . these small plates, microcomincm s
and pieces of continental and ocea nic lithosphere , took part in the
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Concluding remarks

For the Archea n rocks of the South Amer ican Platfor m, the 5 1' and
Nd isotopic systematics indicat es essentially juveni le materi al, as in
other parts of the world. The oldest rocks found so far in South
America, the already men tioned Sere Voltas and Boa Vista grani­
toids from the Gavifio block within the Sao Francisco craton,
yielded Sm -Nd TD~ I model ages up to 3.7 Ga.

For Early to Mid Proterozoic rocks, both juv enile and reworked
grani toids arc found. In the eastern part of the platform, co rrespond­
ing 10 the Sao Francisco craton and to the basement of the younger
mobile bells which surround it, reworked materia l predominates.
However , for the western part , and especially within the very larue
region of the Vcnruuri-Tupajos and the Rio Negro-J uruena tectonic
provinces of the Amazonian crat on, juvenile materia l is widespread .
The geotec tonic model for this region envisa ges continuing subduc­
tion of an ocea nic lithospheric plate, with the form at ion of succes­
sive magmati c arcs, which accret ed later onto the adjacent continen­
tal masses.

In Mid to Late Proterozoic times, granitoid rocks were either
formed within the mob ile bells of this age, or intruded the cratonic
areas in the contex t of intrap late processes. In both cases, they see m
( 0 have originated by reworking of previous crustal material. Exce p­
tions are the important Late Proterozoic magmati c arcs near the
Tran sb rasiliano lineam ent in Central Brazil, and within the Sao
Gabriel tectonic block in southern Brazil.

. Thc SOIlIh American Platform was subsequently div ided into
crustal domains with interna lly coherent structural evo lution and
geochronological pattern. Figure 8, show ing these domain s, retain s
the main boundari es of Figure I, but the Ama zonian crat on was fur­
ther subdivided accord ing to its internal tectonic provinces , and the
Late Protero zoic provin ces affected by the Brasiliano orogeny were
subdivided into smaller domai ns. Where the Precambrian basement
is concealed beneath the sedimentary rocks of the Ama zonia n, Par­
naiba and Pararui basins, the crustal doma ins were extrapolated with
the help of some dri ll core informations. The extension of the South
American Plat form beneat h the Andean foredeep basins (Llanos,
Belli, Chaco, Pamp as) was not considered, because of complete lack
of informati on. The area included in Figure 8 includes Brazi l, Fren ch
Guiana, Guyana, Su rinam , Uruguay, and part s o f Bolivia ,
Venezuela, Paraguay and Argentina, comprising 9,3 x 106 km-',
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a1!glLnin :nion and l.uer Irugm cnuu ion o f at lea s t two large superc on­
tinent s . Rodinia and Go ndwana.
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