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PETROGENESIS AND Mo, U MINERALIZATIONS h"‘l EARLY
PROTEROZOIC CHARNOCKITES AND GRANITES FROM
THE ITABERABA DISTRICT (BAHIA,BRAZIL)

Paulo C. d'A. Fernandes'; Ian McReath? & Gaston Giuliani®
'Companhia de Pesquisa de Recursos Minerais, Salvador, Brazil:
*Universidade de S3o Paulo, Inst. Geoc.. C.P. 20899. Sio Paulo. SP. Brazil;
*Centre de Recherches Pétrographiques et Géochimiques, Nancy, France.

The surroundings of Itaberaba city,
State of Bahia, northeast Brazil, represent a
transitional interface between the Archean
Jequié Nucleus and Salvador - Curaga
Mobile Belt, and have been affected by
deformational, metamorphic-anatectic and
granitic intrusion processes at 2.15 Ga (Fer-
nandes et al., 1990, Fernandes, 1991).

The Itaberabaand Pedra d'Agua
massifs are the most important granitic bod-
ies in such region. The biotite-garnet gra-
nites of the Itaberaba massif have been
intruded during a deformation phase (Fn+1)
which generated the N-S foliations, and
their texture registers magmatic flow, sub-
solidus and solid-state deformation. Petro-
graphic and geochemical data indicate that
plagioclase + biotite fractional crystalliza-
tion has givenrise to the lithological diver-
sity in this massif, from porphyroid biotite-
granites to hololeucocratic garnet and bioti-
te-bearing differentiates in lenses and dikes.
A fine-grained facies registers the same
variation and its origin is attributed to
quenching processes. An equigranular bioti-
te-garnet facies is present in the massif, but
this differentiation scheme can not be appl-
ied to it, and there is a possibili-ty of its
being not comagmatic with the rest of the
massif.

The Pedra d'Agua hypersthene-
granite ("charnockite") contains also biotite
and garnet, and has been affected by Fn+l
in solid state. Its mineralogy, relict textures,
the paragenesis in its enclaves and fluid in-
clusions indicate that it has crystallized from
an aqueous fluid poor magma, in a granulite
facies setting.

A number of small granitic bodies
can be found over the district. Most of these
centimetric to metric bodies lie on Fn+1 fo-
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liations, although a molibdenite-bearing gra-
nitic dyke has been emplaced along the NW-
SE Fn foliation, and folded later by
Fn+1 folds. Small N-S granitic dykes in-
truded in kinzigites show-evidences of min-
gling between anatectic leucc-somes and
allochthonous magmas. '

The major and trace elements distri-
bution shows that metamorphism has not
changed the chemical compdsition of
these rocks. These granites can be charac-
terized as a leucogranitic, strongly peralumi-
nous silica and alkali-enriched association
(Figs. 3, 4).

Trends defined by major and trace ele-
ments of these rocks show chemical resem-
blan-ces to Australian S-type and two-mica
French granites, although one can also find
analogies with I-type granites and biotite-
cordierite granites of mantle-crust hybrid
origin.

This granitic association has possibly
been generated by an...xis of meta- to per-
aluminous crustal rocks (inchuding meta-
sedimentary and even tonalitic/dacitic
types). An important pelitic or greywacke
contribution can be deduced from: 1) pe-
trographic features (lack of intermediate or
basic components, nature of accessory min-
erals and enclaves); ii) major, trace-element
and REE distribution, with Eu negative
anomalies and HREE depletion even in-the
most "primitive" facies (Fig. 5); iii) high Sr
initial ratios (Ro=0,706).

Nevertheless, the granites from the
Itaberaba district show calc-alkaline to alka-.
line transitional features due to alkali enrich-
ment, and share some characteristics with
monzonitic series granites. These resem-
blances can be ascribed either to a sub-
ordinate mantellic component or to anatexis
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of granulitic crust, which may give rise to
granites with even A-type affinities. Availa-
ble experimental data indicate that high
P, during anatexis can produce silica and
atkali-enriched magmas.

These granites host a number of
molybdenite showings and Uranium en-
richment goes up to twenty times the gra-
nitic average. Molybdenite deposition took
place due to orthomagmatic-pegmatitic "and
high-T hydrothermal processes, since it is
found as disseminations in granites and
aplo-pegmatites and in quartz veins. Previ-
ous assessment of ore grade has shown it to
be uneconomic, and one would not expect
to find hidden Mo, U deposits, due to mag-
ma dryness and deep intrusion environment,
Nevertheless, Mo, U association in these
granites can serve as a guide to exploration
by spectrometric or cintilometric methods.
Molybdenite deposition has occurred at high
temperatures (T=7200C, 3.5kb), in the
presence of a vapour phase containing CO,,
Cl, (F), as one can deduce from: i) the
available fluid inclusion data (Giuliani
& Fernandes, 1990); ii) enrichment of
Si0,, Nag0O, P,0s, F, ClL, Li, W and
possibly U in the molybdenite-mineralized
rocks, and high contents of Cl, Pb, Zn, Li,
Nb, Zr, U, Th, U/Th in barren granites close
to the mineralized area;iii) high HREE
contents and negative Eu anomalies in the
mineralized granites and surrounding barren
rocks (Fig. 5).

The metamorphic host rock do not
show U, Mo or incompatible element en-
richment. If analogous rocks acted as
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sources of these magmas, U. Mo concen-
tration must have been favored by low
volume of granitic liquids due to high Pco;
Mo and U enrichment related to a subordi-
nate mantellic magma component can not be
excluded.

These rocks have been emplaced in an
orogenic environment possibly related 1o a
crustal collision involving the Salvador-Cu-
racd Mobile Belt, the Jequié Nucleus and
the Lencdis Block, according to geotectonic
evolution models proposed elsewhere. Geo-
barometric or gravimetric data to prove
west-wards crustal thickening are lacking.
Regardless of the geometry of this hy-
pothetical collision zone, the study of these
granites and mineralizations has allowed
oneto conclude that the peraluminous
Transamazonian granite lineament linking
the Jacobina and Contendas-Mirante
belts has a metallogenetic specialization in
Be(W ,Mo)-Mo(U)-U, from Jacobina south-
wards to Itaberaba and Contendas-Mirante
respectively.
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FIGURE CAPTIONS

FIG. 1 - 1-Porphyroid biotite-granites; 2-Even-grained garnet-biotite granites; 3-Fine-grain-
ed biotite granites: 4-Hornblende-biotite leucogranites; 5-Hyperstene-biotite+garnet
granites; 6-Biotite even-grained granites; 7-Biotite+garnet+hypersthene granites with
gneissic schlieren and enclaves; 8-Hypersthene-hornblende gneisses of tonalitic to
granitic composition; 9-Biotite-garnet-cordierite-sillimanite (+spinel+orthoamphibole)
gneisses with amphibolites and granitic leucosomes.

FIG. 2 - 1-Pedra D'Agua Massif, 2-Itaberaba Massif: 3-Minor granitic bodies. A-Alkali gran-
ites; B-Sienogranites; C-Monozogranites; D-Granodiorites. (Fernandes, 1991, after
La Roche et al., 1980).

FIG. 3 - I=Leucogranites. Simbols as in Fig.3

FIG. 4 - I=Boundary defined by Irvine & Baragar (1971); Ii, boundary defined by Irvine &
Baragar (1971, page 532);, K=boundary defined by Kuno (1966); R=Uncertainty due
to analythical methods (Richwood, 1989). (Fernandes, 1991, after Rickwood, 1989).

FIG. 5 - Chondrite-normalized REE (Fernandes, 1991, after Evensen et al., 1978) A-Itaberaba
Massif.(1)-Porphyroid biotite-granite; (2) - Pegmatitic biotite-leucogranite ocurring
as lenses in (1). (3)-Garnet-biotite granites (fine-grained facies); (4)-Gamnet-biotite
even-grained facies. B-Pedra D'Agua Massif (5), (6) southwestern border
hypersthene-biotite ~ granites;  (7) Barren granites close to molybdenite
mineralization site; (8) Silica-enriched molybdenite-bearing
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