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The mountainou s region of Ouadrilatero Fcrrifero is known as a minin g pro­
vince a lready for a lon g time, a lthough at the beginning mainly as a n iro n-bea­
r in g a rea , In this pap er its s ignifica nce as a bauxit e doma in is invest iga te d . Fo­
u r di st in ct gro ups of bauxites were established , a nd are described geologically,
genet ica lly, a nd mineralogically. The re la tion between th e age of th e bauxit es
a nd the landsca pe evolu tion was s tressed, too.

* * *

BOKSITI PODRUCJA QUADRILATERO FERRIFERO U BRAZILSKOJ DRZAVI
MINAS GERAIS

Brdovita oblast Ouad rilatero Fcrrifero poznat a jc kao ru da rs ko podrucje vee
odavno, ali isp rva ugla vnom kao zcljezonos na zona. U ovom je ra du prouca va­
no nj eno zn acenje kao boksitnog podrucja , Utvrde nc su cc tiri odvojene grupe
boksita koj e su i opisane gcolos ki, genetski i mi ncralos ki. Istaknut je i od nos iz­
medu boksita i evo lucije krajolika.

(R . I'd.)

INTRODUCTION

Th e Ouadrilatcro Ferrifero, located in central part of Minas Gerais state, sout­
heast Brazil, covers an area of nearly 7000 krn-. It is a montainous Precambrian
region included in the folded belt of Sao Francisco schield.

Th e stratigrafic column of this region was firstly proposed by Harder and
Chamberlin [8,9] , modified priorly by Door [2] and lat er by Ladeira [11]. Geologi­
caly it is caracter ized by four great litostratigraphic units (Fig. I):

- the oldest rocks of this region are gneisses and migmatites, Archean in age ,
which constitute the crystaline basement for the supracrustal units;

- the Rio das Velhas Supergroup is an Archean greenstone belt type sequence,
and hosts the major gold deposits of this region;

- Minas and Itacolomy Supergroups are formed by thick units of Proterozoic
metasedimentary rocks . The Minas Supergroup has the most important deposits
of iron, manganese and aluminium.
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Fig. I. Geologica l map or the Ouad rilatero Ferri fcro. Mod . after DOIT and Barbosa [3]

The general metamorphic grade is lower greenschist facies. increasing from
west to east. In this iron rich region, the pattern of its structuraly controled deli­
miting ranges results from a complex deformational history, with three main tren­
ds : north, east and south.

The Ouadrilatero Ferrifero presents bauxites reserves estimated to about 10
millions tons. distributed in 14 small deposits, which ranges from 150 to 1 500 tho­
usand tons (Fig. 2).

The genesis of these deposits is a matter of controversy:
- According to Fleischer and Oliveira [5] Quadrilatero Ferrifero bauxit e depo­

s its a re determined by two kinds of control. Firstly, the most part of them a re re­
lat ed to Itabi ra Group, Minas Supergroup (geologic cont rol) , and secondly these
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A - Casa de Pedra
B - Serra da Bandeira
C - Jardim Canada
D - Vargem dos Oculos
E - Fazenda do LODes
F - Maquine -
G - Gandarela
H - Vigario da Vara
I - Fazenda da Vargem
J - Dois Irmaos
K - Fazenda Sape
L - Faria

!1 - ~!aca<1uinho

N - Fazendao
o - Arataca
P - Fra0a
Q - Cata Prcta
R - Batatal
S - Conta Historia
T - Antonio Pereira
U - Brigida
V - ~1orro do Cruzeiro
X - Tesoureiro
Y - Monjolo

Fig . 2. Index map of the Ouadrilatero Ferrifcro showing the localization of bauxite de­
posits

deposits would be related to karstic traps, exiting in the planation surfaces (paleo­
geographic control) . Other authors [I, 15] also mention lacustrine sediments as
the protore for bauxite deposits;

- Many authors [2,4,6, 7, 10, 13, 14, 17] considered an in situ evolution from
philites, dolomitic philites and schists.

•
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THE BAUXITE DEPOSITS

CLASSIFICATION ACCORDING TO THE CHEMICAL CHARACTERISTICS

c

The triangular diagram (Fig. 3) based on thousands of chemical analysi s ob ta i­
ned from region al mining companies and from the distribuition pattern a llo w to
identify four distinct groups of deposits.

1 - PraC.lil T vpe

2 - [l ~l l <1 t.a 1 'r y pe

- :1ac a (!u i nho Type

4 - Va rgem d o s Oc u ­

l o s Ty lJC

Fig. 3. Triangular diagram showing the behavior of Ouadrilatcro Ferrifero bauxite de­
posits on function of its main chemical components.

Later it was observed that these groups show a close correlation with the mor­
phological units: the Fraga type (I) - slope, Batatal (II) and Macaquinho (III) ­
plateaux, and Vargem dos Oculos (IV) - depression.

DESCRIPTION OF DEPOSITS TYPE

I. The Fraga Type

The bauxite deposit of Morro do Fraga is located in the eastern border of the »Ou­
adrilatcro Ferrifero« (Fig . 2),7 km far from Santa Rita Durao District. It is situa-
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ted on the inverted limb of Santa Rita Syncline . cons titu ted by formation of th e
I tabi ra Group. The area is characterized by a bended ridge (a ltitude of I 000 m) of
itabirites covered by iron-crust, an d a s teep slope where the bau xite deposit is pre­
served by an a lumino-ferruginous hardpan.

In a schematic vet-tical profile we observed from th e bottom to th e top (Fig. 4)
the fo llowing bauxite facies :

- a massive bauxite: it is an homogeneous, dark-red, hard, porous a nd vesicular
facies ; it consi sts of a skele ton of few quartz grains (I %) and opaque minerals
(J %) envolved by a hematitic and gibbs it ic dark red matrix that changes locally in­
to light red gib bs itic matrix ; in both matrix the voids (s ma ller th an 4 mrn ), with ir­
regula r shapes and di stribution , are coated with gibbsi te and hema tit e:

- a fr ia b le bauxite: th e transition is gradual by a simple increa se of the poros ity
of th e massive facies that forms relict volumes envolved in an alumino-ferrugino­
us matrix: this matrix is formed by various generations of a lluvia l ferrugino us cu­
ta ns and gibbsitans;

- a m assive al umino-ferrugino us hardpan: the tra nsit ion wi th the former faci es
is irregular and clear; this bro wnish red to yellow facie s is characterized by a re­
distribut ion of the constituents of the underlain facies with an alumina remobili­
zation a nd a tendency to an alumina remobilization and a tendency to an iron ac­
cumulation ;
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Fig . 4. Mineralogical composition of bauxi te facies in a vertical schematic profile of
Morro do Fraga dep osit
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- a nodu lar facies: the nodules are of irregul a r shapes and sizes, a nd with the
sa me as the alumino-ferruginous hardpan ; they result fro m its degradat ion .

The cha racteris tics of this profile sugges t a n in situ evo lu tio n. Th e p resen t ten ­
dency of thi s evolu tion shows that th e ma ssive bauxite is undergoing now a defer­
ruginizati on. On the other hand, the tran si tion to the fr iable facies is ma rked by
the redistribution of the iron and also by a tran sformation of hematite into goeth i­
te. In the upp er part the formati on of the ha rdpan res u lts from th e rel ative accu­
mulati on of the iron in the goe thi te from.

II. The Batntel Type

The bauxit e deposit of Bat atal, also located in the eas te rn part of th e »Ouad ri la­
tero Fcrrifcro« (Fig. 2), occurs on a plateau showing a smooth decli vity. The th ic­
kness of the deposit increases to downslope. The subst ra tum would be a lso co ns t i­
tut ed by formation s of the Itabira Group [13] .

The vertical profile shows, from the bottom to the to p, th e following fac ies (Fig.
5):
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Fig . 5. Mineralogical co mposition of bauxite facies of shaft 16 of Batatal Deposit
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- an isa lterite: it is a wea thered phyll ite , wi th the preserved sc his t struc ture,
th at s hows a j ux ta posit ion of volu mes , some green with or igina l mineral s (m usco­
vite), o thers red dark, reach in iron , with whi te kaolini te spots and voids coa ted
with gibbsite;

- a m o ttled clay with dark red hem atitic to whi te kaolin it ic spo ts indicating a
process of deferrugin izations;

- a mott led bauxit e : sho wing an as socia tio n of dark red hema tit e a nd gibbs ite
vo lu m es m o re im portant in the upper part , cha nging in brown ye llow goethi te a nd
gibbsi te vo lumes mo re im po rtant in the lower part ;

- a massi ve re d bau xit e with va rious genera tions of fer ruginous and a lumino us
cutans form ing locally a true ha rdp an.

The a nalysi s of this p rofile show the presen ce of two discont inuit ies : th e fi rs t
bet ween th e isal te rite a nd th e mottled clay, the second be tween mot tled bauxite
a nd the massive ba uxi te . Thus it is diffi cul t, in th e presen t step of the s tudy , to pre­
cise if the parent rock is th e basal phyll ite. A filiati on bet ween the mottled baux ite
and th e m ottled clay indicate th e present evolution in the low part of th e profile
by defe rruginiza t ion a nd sugges t a possible resi lica tion.

III. The Ma caquinho Type

Th e Macaquinho bauxite deposits is located in th e eas te rn »Ouad rila te ro Ferri­
fero« o n the »Cha pada d o Canga« plat eau, capped by argile -fer rug ino us ha rdpans '
proba bly developed on the sediments of Fon seca Formation [13]. wh ich are Eoce­
nic in age [ 12].

Th e bauxite show a n homogeneous distribution , and presents , from th e bottom
to the to p, th e fo llowing facies (Fig. 6);

- a fr ia b le bauxite: re ddish brown harder volumes with gra nula r texture a re
em beded in a m a t rix more porous coat ed by accumulation cu ta ns of a lumi no -fer­
ruginous produces a nd gibbsite;

- a massive a lu m ino-fer ru ginous harpdan in which bauxite frag men ts are ce­
m en ted by ferruginous matrix, in the upp er part ;

- a nodular faci es that results from the degradation of previous hardpan.
Th e cha racte r is t ics of this deposit permit to distinguish it of the others, mainly

by th e more important quartz contents and the geomorphological disposition rela­
ted to th e original se dimentary protore.

IV. Th e Vargem dos Ocu/os Type

The kaolinite and bauxite deposits of Vargem do s Oculos a re located at 15.5 km
of Belo Ho rizonte . They are situated in a central depression of Moeda Syncline
and d eveloped on Itabira Group rocks . The profile of both deposits arc characteri­
zed by th ree groups of horizons that are, from the bottom to th e top:

- lower clay with a facies of a compact kaolinite going LIp to kaolinite with fe r­
ruginous zona tion a nd showing relict micronodules with a nd / or gibbsite ;



Fig. 6. Mineralogical compositio n of baux ite facies in a ver tical schema tic profile of
Macaquinho Depo sit
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- middl e bauxite with hematite gibbsite red relict facies and white gibbsitic fa­
cies in vertica l pockets of deferruginizat ion; in th e upper part the reli ct nodu les of
bauxite can be cemented by an argilo-ferruginous material and form a true har­
dpan ;

- the barren covering layer present clear sedimentary characteristics .
These deposits are mainly characterized by deferruginization a nd re silica tion

processes in th e lower part of the bauxite.

AGE OF BAUXITES AND LANDSCAPE EVOLUTION

Th e dist ribution of th e deposits in function of altitude (Fig. 7) shows th at th e
different described types are not related with only one altirnetric level. Thus, con­
sidering that deposits of the same type are formed at the same age we could stale
that , at that time, these different altimetric leves were already present.

Considering the Eocenic age of the Fonseca Formation and the reasoning pre­
sented in th e previous topic, we can suppose that Ouadrilatero Ferrifero bauxi te
deposits were formed at th e Miocenic time. Nevertheless, the fact that most of »ty-
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Fig. 7. Height distribution of the Ouadrilatcro Ferrifcro bauxite deposi ts

pe II " deposi ts he re presented a re loca ted in the highest level s is an as pect of Qu ­
ad r ilatero Fe r r ifero bau xites that deserves a close a ttention.

Th erefo re , the study of bau xite deposits and other su rface formations can con­
duct to new considerations on th e Ouadr ilat ero Ferrifero morphogen etic evolu ti­
on . Th at is to say, if th ese different altimetric levels had th e same age , we could
s tate tha t li th ost ru ctural co ntrol was the factor of stro nges t influe nce on regional
la ndscape evolutio n .
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