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Introduction The serra Branca granite constitutes one among several brasiliano (= Pan African)
intrusions of the transversal zone of the Borborema Tectonic Province, NE Brazil. It is intruded into
gneisses and migmatites from the Alto Pajeu Terrain (Santos, 1996). The Alto Pajeu Terrain (TAP)
comprises mainly metasediments with minor volcanic contributions. The brasiliano magmatism is restrict
to the TAP (Santos et al. 1996).

This work presents and discusses the geochemical and Sm-Nd isotopic data for the Serra Branca granite.

Geology and petrographic considerations The Serra Branca granite is approximately 300Km" E-
W elongated intrusion, which crops out close to the Serra Branca town - Parafba State, NE Brazil. These
intrusions cut gneisses and migmatites of possible Archean age. Gradation from the granites into the
migmatite was recorded in the south contact. In this particular location the granites are folded. The field
relationships suggest that the Serra Branca Granite was intruded when the country rock was under
migmatization process.

They consist of grey fine grained granitoids showing magmatic foliation and banding with
directions varying from ENE to E. Foliation cutting banding occurs locally. Metasedimentary xenoliths
were recorded mainly close to the contact with the country rocks.

The Serra Branca is composed by biotite leuco sieno to monzogranites . Only one petrografic
facies was identified. Biotite is the only major mafic phase and constitutes less than 10% of the mode. The
accessory minerals are: allanite sometimes showing epidote rims, zircon and apatite. Biotite occurs as
isolate flakes or, as oriented clots, following the magmatic flux direction.

Geochemistry The Serra Branca rocks are characterized by high SiO2 (SiO2 >70%) and total
alkalis (Na2O+ K2O> 9%) contents, with K2O/Na2O ratios >1. According to Medeiros (1995) the high
K2O/Na2O ratios characterize these rocks as belonging to the shoshonitic associations. The Serra Branca
granites are slightly peraluminous, with corindon normative ranging from 0.2 to 1.1%.

The analyzed samples show medium Ba contents (730 - 1070ppm), low Sr (140-200 ppm) contents.
low Nb (17-8ppm) and Y contents (<12ppm).

The chondrite normalized REE patterns are characterized by high LREE/HREE ratios and Eu
negative anomalies (Eu* ranging from 0.3 to O.33) .

The primitive mantle normalized spiderdiagrams, are characterized by deep troughs at Ba, Nb. Sr
and Ti. These patterns are similar to those of S-type granitoids (Thompson et al. 1984). Similar patterns
have been described by Santos et al. (1995) for the Cariris Velhos granitoids (1.0 Ga) associated 10
migmatites in the Floresta area (TAP).

In the tectonic discriminant diagrams, the Serra Branca granites yield the fields of the volcanic arc
granitoids and syncollisional granitoids.

Sm-Nd isotopic data Two samples from the granite and two sample from the migmatite country
rock were analyzed to Sm-Nd , at the IGL- Kansas University, following the methodology described hy
Van Schmus at al. (1995).
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The granites show eNd (today) ranging from -28.53 to -28.84 and a model age (TDM) ranging from
2.35 to 2.49 Ga. The migmatites show eNd (today) ranging from -38.30 to -36.41 and TDM 2.57. The
eNd values recorded in the migmatites are similar to those recorded in Archean migmatites from the
Transversal zone (Van Schmus et al., 1995). The Serra Branca granites show 8Nd values between those
recorded in the country rock migmatites and the 2.0 gneisses from the Pajeii Parai ba Fold Belt described
by Van Schmus et al. (1995).
A preliminary U/Pb age in zircon, point to 572Ma as the crystallization age of the Serra Branca granite.

Discussion The low Sr values and REE patterns characterized by Eu negative anomalies, recorded
in the Serra Branca granite do not allow its classification as been of shoshonitic affinities, as proposed by
Medeiros (1995).

The high SiO2 contents associated to low Sr contents and Eu negative anomalies could lead to its
classification as A-type granitoids. However, the low HFSE and no characterization as within plate
granitoids (WPG) in the tectonic discriminant diagrams do not allow such classification.

The high SiO2 contents associated to low Sr and Eu negative anomalies, suggest that the Serra
Branca granite was generated by low degree of partial melting of a possible Archean crust, leaving
plagioclase in the residue.

The Sm-Nd isotopic data show that the Serra Branca granite could not be generated by partial
melting of gneisses from the Cariris Velhos (l.OGa) orogeny nor by partial melting solely of a.
Transamazonian (2.2-1.9 Ga) crust. The data strong suggest that an Archean crust was the main pfotholith
involved in the Serra Branca granite genesis. However, the granite could not be generated only by partial

melting of the migmatite, because the £Nd recorded in the granite is lower than those recorded in the
migmatite samples.

Taking into consideration the Sm-Nd signature of the Serra Branca Complex, some hypothesis can
be considered, concerning its protholith: 1) mixture between an Archean crust, similar to the country rock
migmatite, and small amount of Brasiliano juvenile material; 2) mixture between an Archean crust and
Cariris Velhos juvenile material; 3) mixture between an Archean crust and a metasomatized
Transamazonian mantle; 4) mixture between Archean and Transamazonian crust or between Archean crust
and Cariris Velhos crust. '

The geochemistry signature of the Serra Branca Complex, associated to the lack of mafic igneous
enclaves, exclude any possibility of mantle material involved in the Serra Branca Complex genesis. If the
Serra Branca granites protholith was a mixture between an Archean and Cariris Velhos crust the ENd
values should be higher than those recorded in the Serra Branca granites. Thus, the protholith of the Serra
Branca granites is most likely to be a mixture between Archean and Transamazonian crust.

As the Serra Branca granites country rock is an Archean migmatite, the Archean crust appears to
have overthrusted the Transamazonian crust in this region. The age of this thrust is unknown and can be
either Cariris Velhos or Brasiliano age, since collision has been the mainly, or most likely, the only
process involved in both orogenies. The contact zone between these two crusts should be a fertile zone of
magma production. The preliminary U/Pb age for the Serra Branca complex, suggests that the magma was
generated after the Brasiliano collision.

Conclusion The geochemical and Sm-Nd isotopic signature of the Sena Branca complex point to a
magma generation in the contact zone between an Archean and a Transamazonian crust, during
decompression, which followed the Brasiliano collisional event
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