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The classical factors controlling weathering include parent rock
composition, amount of rainfall, .drainage, vegetation, time, and
temperature, These factors can be re-evaluated in' light of modem
approaches to geochemistry.

Any parent rock can yield bauxite provided it contains AI. Structural and
textural aspects are critical. Highly jointed or fractured rocks,
unconsolidated material (loose sediment, volcanic ash), or steeply sloping
outcrops are optimum. Rainfall must be . greater than evaporation.
Drainage may be the most critical control because stagnant water does not
leach rock. Vegetation acts as a baffle that retards erosion of residual rock
products and provides organic acids and chelates that drastically increase
the solubility of Al-silicate minerals. Geologic time is essential because of
the slow rates of weathering of AI-bearing phases at surface temperatures.
Rate laws governing chemical weathering reactions depend on both time
and temperature, and first order reactions roughly double in rate for every
10

0 C rise in temperature. Volcanic glass weathers most rapidly, but wi th
time, all crystalline phases containing AI will dissolve incongruently to
yield an Al-rich residue and ions in solution. Inherent rate-limiting
properties of AI-bearing phases and reaction kinects are important, but are
less a control on bauxite formation than is drainage.
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The "Quadrilatero Ferrffero", located in the south of Minas Gerais State
is part of the folded belt of the Sao Francisco Shield. It is limited mainly
by the folds of the Precambrian deposits of the Minas Supergroup,
including two groups (Came;' and Itabira Groups) forming the thick series
where are located the large iron ore deposits. Often associated with the
iron deposits, occur many bauxite deposits with reserves estimated of ten
million tons. We have studied twenty four deposits and despite of their
different altitudes they can be classified, according to their facies and
their geomorphologic setting, into three types: hill slopes bauxites,
depression bauxites and plateau bauxites.

The hill slopes bauxites are autochtonous and developed from the
do lomitic schists and sericitic schists of the Gandarela Formation. The
deposits are protected by a ridge of itabirites capped by a ferruginous
hardpan. The bauxite profile shows a sequence of horizons which include,
from bottom to top, a facies of massive bauxite, a fac ies of friable
bauxite, an alumino-ferruginous hardpan, and an upper nodular horizon.

The second type of bauxites results from a transport of the previous
bauxitie deposits of the depressions located at the foot slopes. Generally
the profiles show three units, from bottom to top : a lower kaolinitic unit,
a middle bauxitic unit - including an argilomorphous bauxitic facies going
to a ferruginous nodular facies, and last a barren overlapping unit with
evident sedimentary characteristics.
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A unique deposit represents the plateau bauxites type. Located on the
edge of a large plateau covered by hardpan, this deposit shows an uniform
profile formed at the bottom by a pseudobreeciated facies going up to a
massive facies, and next to a nodular facies.

The studies of these various deposits of the "Quadrilatero Ferrffero"
show a tight lithologic control : apart from the third type, all deposits are
related to the carbonate facies of the Gandarela Formation, Moreover the
hill slopes bauxites are autoctonous and have mainly a paleoclimatic
control, whereas the depression bauxites are allochtonous and have
mainly a paleogeographic control.
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THE PETROLOGIC EVOLUTION OF THE FACIES OF THE
KAOLINITIC AND BAUXITIC DEPOSITS OF VARGEM DOS

.6CULOS, QUADRILATERO FERRfFERO (MG), BRAZIL
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. ' There are two deposits in the areas of Vargem dos Oculos : a kaolinite
.' deposit and a bauxite deposit. They are located in the north western part
of the "Quadrilatero Ferrffero" in an axial depression of the Moeda

. syncline.

' . 1. The kaolinite deposit is characterized by a vertical sequence of three
units which are :

- a lower clay unit . presenting as principal facies a compac t kao linite
with quartz-gibbsite assoc iations, cut by small hematite coated cracks,
and looking like relict nodules inside of the clay matrix,

- a middle thin bauxite unit formed by alumino-ferruginous nodules in a
kaolinitic matrix,

an upper unit with evident sedimentary characteristics.

2. The bauxite deposit presents also the same units :

- the visible part of the lower clay unit is reduced to a simple transition
facies in which the relict nodules with quartz, gibbsite and hematite

,. ' are more abundant than in the lower clay unit of the kaolinitic deposit,

- the middle bauxite unit is here much thicker; the bauxite horizon is
formed by red zones with hematite, gibbsite and sometimes quartz in
relict nodules; these red zones are cut by yellow to white
tongue -shaped deferruginisation zones; in the upper part of this
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