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not only in respect of the Volta Grande pegmatites, but
also of the regional geological setting. Lagache &
Qu6m6neur alluded to the existence of a greenstone belt
in the area without reference to Almeida (1976), who
first recognized that suite of rocks, later referred to as
the Barbacena Greenstone Belt @ires 1977). T\e im-
portant geological map and field relations defined by
Ebert (1956, 1957 a, b) were not considered at all.

Upon examination of the previous results, some facts
seem established, such as the initial replacement of
oligoclase by microcline and the late formation of lepi-
dolite at the expense of spodumene. Such paragenetic
relations amongst pegmatite-forming minerals, as well
as the suite of alteration minerals in the wall rock
(wherein epidote, fluorite, anthophyllite and titanite are
relatively common), were not defined by Lagache &
Qu6m6neur (1997). As a consequence, the proposed
evolution of the concentrations of Rb and Cs in the min-
erals using experimentally determined partition coeffi-
cients loses its strength inasmuch as the paragenetic
evolution has not been taken into consideration.

Lagache & Qudmdneur (1997)have documented a
positive linear correlation between F and Rb in micas
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The Discussion of Pires and Cabral focusses on tlrree
themeso to which we intend to reply in sequence.

Bmllocnepnv

We could, indeed, have written a section to review
the historical aspects ofthe discovery ofthe deposit and
the early writings of geologists who provided the flrst

and demonstrated that the proportion of muscovite
diminishes and that of polylithionite increases with
increasing F content. This increase in IIF fugacity is
consistent with the common occurrence of lepidolite as
a late-stage mineral in Li-bearing ganitic pegmatites,
where the presence of a F-bearing aqueous fluid medium
favors subsolidus reaction ofspodrmene and K-feldspar
(l\4unoz 1971). The high activity of F and H2O would
also destabilize tantalite in favor of microlite in this late
(subsolidus) stage.

A concluding remark concerning the presence of
holmquistite at Volta Grande is necessary. First iden-
tified by Leonardos (1973), the holmquistite was
suggested to have been formed by replacement ofhorn-
blende of the amphibolite wallrock (Qu6m6neur &
Lagache 1994). Its occurrence near such highly
fractionated, Li-rich pegmatites as at Volta Grande can
be used as a guide to exploration for Li-rich rare-
element-enriched pegmatites (London 1986).
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descriptions. These references were to a large extent
cited in the 1987 article. In view of the length of our
articleo we restricted our coverage of the previous lit-
erature to a citation to Heinrich (1964). We selected this
article because the author wrote a synthesis of the ear-
lier work on Volta Grande and because it was published
in an intemational journal. In addition, we did not use,
in our article, any ideas or findings attributable to the
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authors cited by Pires and Cabral. These articles focus
6ainly on aspects of tin and tantalum mineralization,
for which the granitic pegmatites are exploited.

MrNnnar.ocy AND PARAGENESIs oF TIIE Hosr Rocrs

It is convenient here to separate the minerals of the
pegmatite proper from the alteration-induced minerals
of the amphibolitic host-rocks. Concerning the first
theme, we really do not believe that a study of columbite
- tantalite inclusions in cassiterite will help us greatly
to understand the distribution of Rb and Cs in minerals
of the pegmatite; we were more interested in the more
abundant minerals of the pegmatite.

Concerning the presence of epidote, of sparse
amounts of chlorite, and of rare examples of antho-
phyllite, these are retrograde minerals accompanying
greenschist-facies metamorphism affecting the entire
region, and independent of the pegmatites. The tita-
nite does not seem to have anything to do with this epi
sode of recrystallization, being instead related to
Archean metamorphism of amphibolite-facies grade.
The chemical compositions of minerals in the contact-
metasomatized rocks were likely not affected by reffo-
grade metamorphism, as the analyzed crystals,
zinnwaldite and lithian phlogopite, were selected among
those (the majority) devoid of chlorite. One can antici-
pate that where it is important, such retrograde meta-
morphism, involving a migrating aqueous fluid, could
locally deplete micas in Rb and Cs.

Iones exp SuccrsrroNs non Snrpms
OF THE PEGMATITE BOPNS

Pires and Cabral emphasize the notion of geoche-
mical "stages" utilized by previous authors, for exam-
ple Guimardes (1950) and Francesconi (1972), to
explain the cristallization of the pegmatites. In particu-
lar, they refer to a hypothetical "calcic-sodic stage"
enriched in oligoclase. This notion could serve as the
basis of a discussion if there existed oligoclase in the
pegmatites of Grande Volta. Up until now, however, all
the grains ofplagioclase analyzed, ftom the border zone
as well as from the intermediate zone, consist of pure
albite (Ano to Anz.+). An ultimate replacement of
oligoclase by microcline represents a completely hypo-
thetical scenario if we consider that the small cristals of
plagioclase contained in the microcline invariably
consist of albite, and that the concentration of Ca in
microcline in various samples is invariably below the
detection limit of the electron microprobe method used.

So far as "paragenetic" relations involving cassiteriteo
tanfalite and microlite are concemed, the topic is prob-
ably not f,rlly understood, but it does not seem to us di-
rectly related to the K/Rb and IVCs values of the potas-
sium-bearing minerals and the coexistirg fluid phase.

One of the authors points out that we have not
referred to his abstract, published in proceedi-ngs of the
37th Brasilian Congress of Geology (Pires & Pires
1992), in which he proposes an explanation ofthe zona-
tion in the pegmatitic field at Volta Grande. In our opin-
ion, their model is not very useful; furthermore, it is
based on data of questionable quality. In particular,
nearly all the occurrences now consist of saprolite in
which only relics of muscovite remain. In the only lo-
cality in which there is an important component of fresh
rock, the Volta Grande mine, the trace of the contact
between lepidolite-bearing masses and those devoid of
lepidolite is not accurale. It is shown as passing between
bodies A and E, whereas it should pass between A and
B, as B contained lepidolite prior to its depletion owing
to mining activity.

Conerning the relation between F and Rb contents
in the micas, we simply made a statement, as this fact
has been well established by many authors, e.g.o Munoz
(1984) and Robert er al. (1993). We do not formulate
any hypothesis conceming the controls of crystalliza-
tion of dioctahedral or trioctahedral micas. In fact, the
greatest concentrat ion of Rb, Cs and Mn in the
trioctahedral micas seems related to structural factors
and to the enrichment of these elements in this environ-
ment of crystallization (Robert et al. 1993).

In conclusion, we suggest that the authors set down
their ideas concerning the Volta Grande pegmatites in
print, in a full article, so that the debate can proceed in
a proper scientific forum.
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