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INTRODUCTlON

The tectono-structural configuration of the
Ribeira Belt (RB) in different juxtaposed crustal
blocks is due to the collision and lateral escape
tectonic among the São Francisco and Congo cratons
during the Brasiliano/Pan-African Cycle (Campos
Neto and Figueiredo, 1995; Hackspacher et al ., 1997).
With the objective of characterizing the genetic
features and the space and temporary relat ionships of
the pre-Brasiliano history of the RB , it was conducted
a work through the systematic use of Nd isotopes in
the state of São Paulo.

The presented dat a represent the first results
obtained as consequence of the establishment and
placement in routine of the SmlNd method in the
Isotopic Geo logy Laboratory of the DPM/
IGCElUNESP. The isotopic analyses were accom­
plished in the IGIUSP and in the IGlU nB, as
procedures described in Sato et a/o ( 1995) and
Pimentel et a/ o(1996)

RESULTS
The geological fram ework of the area

comprehend three domains (Fig. I) : the São Roque,
Jundiaí and Embu domains. The first is characterized
by the presence of metasedimentary and metavolcanic
rocks of low metamorphic degree, and the last two by
metasedimentary and metavolcanics rocks of high
degree, separate by transcurrent shear zones. The
Brasiliano magmatism is well represented in the 3
domains, characterized by grani toid s with a complex
architecture that incl udes a magmatic phase of
younger circular small bodies cutt ing o lder phases,
what serves as regional time mark er. ln a general way
the granitoids bodies can be classified in 3 types: 1 - 1-
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type Cordilheran calc-alkaline granites cuttcd by
circular, dominantly, alkali-calcic bodies (São Roque,
Ibiúna and Piedade granites); 2 I type Caledonian
alkali-calcic granites cutted by circular rapakivi
bodies (Sorocaba and São Francisco granites) and 3 ­
Rapakivi granites with circular formats, isolated or
coal escent (Itu granite) (Wemick et a/. , 1993). The
evolut ionary history of the magmatism, dated through
UlP b geochronology, in several gran ites , is epi sodic
and of long duration.

The TDM model age distr ibut ion (Fi g. I)
defin e groups of values as presented below.
1- São Roque Domain (SRD): The metasedi­
mentary and metavolcanic rocks of lo w degree of
the São Roque Group (SR G) evidence
provenience of diffe rent sources areas .
Me taritmites present TDM ages of 2.44 Ga and
phyllites TDM ages of 1.86 Ga. Metabasic rocks (meta­
diorites and amphibolites) intercalated in these
metasediments present TDM ages of 2.9, 2.66 and 2.2
Ga . These last ones suggest that Archean and
Paleoproterozoic mantelic protoliths were involved in
processes of crustal extension by occasion of the
deposition of the sedimentation of the São Roque
Group.
. The São Roque, Socoraba and São Francisco
granites are intrusive in the SRD . The São Roque
granite is a high-K calc-alkaline pluton whose
predominant facies are mega-porphyritic monzo­
granites with TDM of 2.18 Ga, while late even-grained
facies show values of TDM of 1.95 Ga . The Sorocaba
granite (Godoy, 1989) is represented by monzo and
coarse sienogran ites, with values of TDM varying
among 2.11 Ga for the porp hyroid facies and 1.86 Ga
for the even-grained facies . The São Francisco gran ite
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(Godoy, 1989) comprehend dom inant ly, porphyritic
monzogranite with TDM ages of 1.93 Ga, while the
subordinates cven-grained sienogran ites, coarse
sienogranites and evcn-grained monzo-dior ites show
values of TDM of 2.20 Ga , 1.94 Ga and 1.89 Ga,
respectively. Even-grained and porphyriti c rapakivi
facies of circular plutons that cut the batolith show
TDM age varying from 1.85 to 1.96 Ga .
2- Jundiaí D omain (JD) : Migmatites with gamet
and sillymanite and garnet-contend granitic
ortogneiss of the Itapira Comp lex, main uni t of
these domain , show TDM ages between 1.93 and
2.09 Ga. The Itu granite, intru sive in this un it,
presents TDM va lues of 1.68 Ga.
3- Embu Domain (ED): The Em bu Complex,
main geological unit of the domain, is composed
of paragneiss and migmatites with TDM values
between 1.64 and 1.80 Ga, lower than them of the
metasediment from the SRG and Itapira
Complex oTh is unit is cut by the Piedade and Ibiuna
granites . The first is composed mainly by mega­
porphyroid biotite rnonzogranites, resenting TDM

values varying between 1.97 and 1.96 Ga . Dio rites
enclaves and late faeies of even-grained leucogranites
involved or cutting this faeies presents TD:-.I ages of
2.02 Ga and 1.91 Ga , respectively. The Ibiuna massif
presents variation in the TDM ages, with decreas ing
values from the center to the border of the batolithe.
Porphyroid mon zogranites, your mai n faeie s, and
subordinate quartz diorite and grano diorites, presents
values of 2.14 and 1.93, 1.82 and 1.79 Ga,
respectively.

DISCUSSION.

The systematic SmlNd mapping in gran itoids
and host rocks of lhe RB (São Roque Gro up, Embu
and Itap ira complexes) show that th is method is a
strong tool for chronological determinat ion of events
related to the di fferent periods of continenta l crust
generation . The data presented above suggest:
1- the main event of continental crust forma tion in th is
segment was Paleoprolerozoic, we ll evidenced by lhe
TDM ages around 1.9-2.0 Ga. The Paleoproterozoic
sialic crust is the source of larger contribution for the
generation of the Brasiliano magmatism in the stu dy
area, so much as for the sedimentation so urce
(proto lith ages).
2- lhe metased irnentary rocks of lhe São Roque,
Embu and Jundiaí domains show diffe rent isotopic
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signatures indicating heterogeneity of lhe
sedimentation source ages and they could be
considered as representing different tecto no­
estratigraphic terranes during the Brasiliano Orogeny.
However, lhe intrusive Brasiliano granites in the
Embu and São Roque domains show the sarne isotopic
signature, with TDM values between 1.8-2 .0 Ga. These
data confirm the ideas of Hackspacher et al . ( 1997)
that in the considered area do not occur exotic
terranes.
3- TDM ages higher lhan 204 Ga for part of the source
of the metassedimentary and metavo lcan ic rocks of
the SRG characterize the presence of Arc hean
continental crust and Iithospheric mantle in this
domain. The presence of bolh source in
meta sedimentary and metavolcanic rocks suggest a
form erly complex structuring of the SRD
comprehend ing Archean and Proterozoie subblocks.
The source of the sed imentation of the SRG would
have, partly, older derivation than the source of the
intrus ive granito ids, ali with Paleop rote rozoic TDM

ages . To the east of the study area Ragatky (1998) has
obtained TDM age s of I A Ga for intrusive granitoids in
lhe SRG metasediments . This suggests that different
evolutions can be registered in this sarne crustal
segment or that different rocks exist being considered
as belonging the sarne estratigraphic unit. Based on
the second hypothesis, Ju liani et ai. (1998) suggested
that the SRG comprehend, in reality, two meta­
vulcanosedimentary sequ ences represented by the
Serra of Itaberaba Group, with sedimentation source
around 1.7 Ga and lhe SRG of sedimentation sources
in IA Ga (Mesoproterozoic provenience age).
4- the intems arc hitecture of the São Roque, Sorocaba
and São Franeisco granites are suggest ing that the
magmatism grew by differe nt magmatic pulses
(Wem ick et al., 1993). Two isotopie evidences
support thi s hypothesis: i) the great var iation in lhe
isotopi c co mposition of different magmatic phases
present in each, pluton. It is considered as a common
feature in ali lhe analyzed bodies, whose TDM values
vary at inte rvals among 2.2 - 2.1; 2 .0-1.95 Ga and
1.89-1 .86 Ga ; ii) the zonation of the TDM ages , in lhe
Ibiuna and São Francisco granites suggest your
structuring reflected the accret ion of successive
pu lses in these batol iths .
5- these results also indicate that simil ar calc-alkali ne
and alkali-calcic mag matic phases are synch ronous in
pluton s of lhe three studied domains. These way, the
co mpositional and temporal (TOM) variations in the se
granites ca n re flec t the derivation of: i) different



Actas 11 South Amcrican Symposi um 0 11 lsotopc Geo logy

25KM

LEGEND

Paraná Basin
I - Cordilleran - ffi:e
I - Caledonian - 1Yi:e
Rar:alcivi -~
São Roque Gmup
Itapira Complex
Emhu Compl.e x

Figure 1 - Nd isotopic map distríhution of the Ríbeiia Belt, São Paulo Sta te, Biazil.
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sources; ii) sarne source developed under different
rnagmatic conditions or ; iii) still submitted to
processes of crustal. contamination
6- TDM values smaller than 1.8 Ga, in th~ Itu granite
(Jundiaf domain) and in the metasediments of the
Embu Complex (Embu domain) suggest the presence
of a Mesoproterozoic sialic crust . Alternatively,
considering the regional abundance of Neoproterozoic
neossomes and Archean and Paleoproterozoic paleos­
some (Arthur, 1988), a mixture of old reworked crust
with Brasiliano material can be assumed.
7- The variation in the TDM values between 2.2 to 1.8
Ga in a sarne batolith of different domain s can be
interpreted as: i) the result of the progressive
exhaustion of the Paleoproterozoic source during the
magmatogenese, as suggest by the structuring of the
bodies; or ii) by the magmatic mixture between
fractions derived from an o ld crust (2.2 Ga) with
fractions deri ved of a young crustal source ( 1.8 Ga or
IA Oa?); iii) it magmatic mixing between fractions
derived of crustal material with other originated by the
melting of a metassomatic mantle . iv) alternatively,
the Mesoproterozoic ages related to the magmatism
should be an apparent age , representing mixed ages in
the genera tion of the rapak ivi magmatism (isotopic
fractionation) owed to anomalous petrogeneti c
processes as the high participation of volatile that
exists associated to this magmatism type.
8- there is not until the moment register of Nd
isotopic evidencing the presence of Neoproterozoic
juvenile crust in the area. The lack of metavulcanic
and plutonic rocks with Neoproterozoic TD~l suggest
absence of delarninat ion processes during the
Brasiliano evolution of the RB in this area.
9- Magma mixing between fractions derived from
older and more young crust indicate that each one of
the domai ns cons idered here developed separately
previous your amal gamati on and j uxtaposit ion in the
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end of the Brasiliano cycle, along the transcurrent
shear. Therefore, each Iithospheric block can have
your crustaI signature preserved since your
generation. ln other words , the Iithospheric mantle
and crust of each block!domain are isocronous .

ACKNOWLEDGEMENTS

The authors thank FAPESP (processes
97/065 44-8 and 97/1397-9) and to CNPQ (process
52.2386/95- 7) for the financ ing of this projectoHarold
Fowler and Eberhard Wem ick for the revision of the
textand discussions .

REFERENCES

Arthur, A. C., 1988. Unpublished PhD thesis 231p.
IG-US P.
Campos Neto, M. C. and Figueiredo, M. H., 1995.
lournal South American Earth . Science. 8(2): 143­
162.
Godo y, A. C. M. 1989. Unplublished PhD thesis.
220p. IGIUSP
Hackspacher, P. C.; Dantas, E. L ; Van Schmus, W. R.
and Fetter, A., 1997. VI SNET. Pirenopolis, Goias.
72-74.
luliani . C. et ai., 1988. Ana is do XL Cong.Bras. Geol
12.
Pimentel, M; Fuck, R. and Del'Rey Silva, L.l . H.,
1996. Rev Bras. Geociências. 26 (2) : 6 1-70.
Ragatky, D., 1988. Doutoramento thesis. IGIUSP.
130p.
Sato, K.; Tassinari, C.C.G; Kawashita, K; and
Petronilho, L., 1995. An. Acad. Bras . Sciences. 67 (3):
3 13-336 .
Wern ick, E. Horrnann, P. K.; Arthur, A. C.; Ferreira,
C. l .; Galembeck, T.M.B.; Godoy, A. M. and
Andrade, F. R.,1993 . Ver . Bras . Geoc .. 23(3) : 248­
259.


