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Crustal evolution of the Siao Francisco craton, Brazil, from Sm-Nd model ages
. Sato (Instituto de Geociéncias, Universidade de Sao Paulo. Brazil).

INTRODUCTION

Nd isotopic data are used to calculate model ages that record the time at with crustal rocks
separates from their source in the depleted upper mantie. On this basis it could be argued that TDM
model age is a good procedure to asses the origin and early evolution of the Earth's continental crust.

For the S. Francisco craton, the first Sm-Nd model age is reported by (8). Other Sm-Nd results
are included in several studies, such as, (11), (2), (7) and (10).

GROWTH OF THE S. FRANCISCO CRATON

The S&o Francisco Craton (SFC), defined by (1), is completely surrounded by Neoproterozoic
mobile belts of the Braziliano orogenic cycle.The SFC area considered in fig. (1) has about 700,000
Km<. Most of the SFC is covered by the Neoproterozoic chemical clastic sedimentary rocks.
Archaean and Lower Proterozoic basement are well exposed mainly in the northern part of the SFC
(Bahia State), and in a small window in the southern part (Quadrilatero Ferrifero -Minas Gerais).

The geological and geochronological setting of the SFC has seen revised by (3), (5) and (9).
Sato (1986) reported the interpretation of the crustal evolution of the ancient terrain of the northemn
part of this craton, based mainly in Sr evolution diagrams. These Sr evolution diagrams indicated
that the Archaean terrains are mainly formed by accretion of mantie derived material, but some
crustal reworking is indicated by high initial 87 S80S values of the Jequié Complex. The Salvador-
Juazeiro Transamazonian mobile belt includes both types of materials, but the initial 87S/86s¢
values, generally lower than that the Jequié Complex, seems to plecude a direct derivation. During
Middle and Late Proterozoic , the continental crust was already well consolidated, and reworking of
crustal material predominated in the Espinhago folded system, as well as in the Brasiliano mobile
belts surmounding the SFC.

Figure (2) is based on Sm_Nd model ages dates from several references, indicated in Table(1).
The main periods of crustal growth in the SFC are immediately evident between 3600-2800Ma. with
about 84% in volume. In the interval among 2800 until 2200 Ma intense crustal reworking occur, but
also followed by new additions around 14% in volume.

After 2200 Ma. until today, that rate of crustal accretion in the SFC decreases and no more
juvenile additions to the crust directly from mantie sources were detect.

This pattem is quite different in comparison with others areas of the Brazilian Shield that just
about 45% of the present continental crustal were formed at the end Archaean, and 80% at the end
of the Early Proterozoic Transamazonian orogeny (4).

The €(Nd) is used as tracers in planetary evolution. This parameter indicates the deviation of the
143Nd/144Nd value of sample from that of Chondritic Uniform Reservoir (CHUR). The MORB have ¢
(Nd) of about +10 with a standard deviation of about 1.5, (6). These mantle reservoirs, by virtue of
their positive g(Nd) values, this implies that the light REEs are depleted relative to the heavy REEs in
the mantie.

The &(Nd) versus crystallization ages are used to define evolutionary paths for the crust in the
area. In the area studied the maijority of the ¢(Nd) for time emplacement indicated negative values.
This indicates a certain time of crustal residence for the source material or re-melting from pre-
existent rocks (7).
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TABLE (1)

AREAS/DOMAINS TDM(Ma.) eNd(t) t{Ma) NO. ref.
a Laje-Mutuipe (Jequié Complex=JC)  2820-3500 -05/-37 2700 8 11
a Mutuipe-M.Vitorino (JC) 2000-3110 3 8
a Maracas (JC) 3180-3380 -27/-49 2700 4 7
2 Moenda (JC) 2810 1 8
b Ubaitaba-Gandu (Salv.Juaz. M. belt) 2400-2900 +1.4/-10 2150 7 2
c Boa Vista (Contend.-Mirante Comp.) 3452-3500 08/-21 3350 7 7
c Boa Vista (Cont -Mir. Complex=CM) 3600 1 8
d Lagoa do Morro (CM) 3354-3560 -1.9/-3.8 3200 2 )
d Pé de Serra (CM) 3110-3180 3344 2250 4 7
d Rio Jacaré (CM) 3060-3400 -33/60 2500 3 7
e Rio Capim (northern part of SFC 3500 45 3000 1 z
e Piripa (Gavido Block) 2800-3370 3 .
@ Minas Gerais-(southern part of SFC) 2800-3000 +0.0/-:3.0 2750 8 10
f Jequié Complex 2600-3300 7 11
f Contendas - Mirante Complex 2400-3480 34 7
f Rio Capim 2200 1 *

a=granulite facies terrain; b=granulites, chamockites, migmatites and gneiss,c=tonalite ( basement);
d= plutons -( intrusive rocks); e = granitic, gneiss, and migmatitic terrain; f = supracrustal; * = this
work; N =, number.of determinations; t= Rb-Sr crystallization ages
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g. (1): S. Francisco Craton map showing areas
with dating in Sm-Nd model ages. a=granulite
facie terrain, b = granitic-gneiss-migmatitic terrain, ¢ =
granulites, chamockites migmatites and gneiss,
d=supracrustal belts, e= Phanerozoic, Brazilian and
pre-Brazilian cover. 1 = Jequié Complex, 2 = Gavido
as Block, 3 = Minas , 4=Salvador ~Juazeiro mobile belt, 5
= Contendas-Mirante Complex, 6 = Rio Capim
(simplified map adapted from Cordani and Brito
Neves (1982).
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Fig. (2): Histogram and cumulative curve showing the growth of
the continental crust of the Sao Francisco Craton
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