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and
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ABSTRACT

The Vazante district, Minas Gerais, 130 km south of Paracatd, produces
nearly all of Brazil's zinc metal. The district is situated on the western
side of the Late Precambrian Bambuf basin and along the eastern and leading
edge of the nor;h-trending Brazilian orogenic belt (ca. 600-500 m.y. old) that
borders the western margin of the basin. Reconnaissance study indicates that
bedding and low-angle thrust faulting, folding, and low-grade metamorphism
dominated the structural development of the district. The structural trend
within the district is northeasterly, and dips 20°-45° NW. Three sets of
folds developed during the main period of eastward thrusting of older Precambrian
rocks over the western margin of the Baﬁbui basin. A fourth fold set is
transverse to the regional trend.

The rocks in the district are tentatively assigned to the Paraopeba Formation
of the Bambuif Group and are designated A through C in ascending order. Unit A is
phyllite to phyllitic siltstone. Unit B consists of interbedded dolomitic lime-
stone and marl-limestone. Irregularly distributed limestone ledges 20 to 100 m
thick have the appearance of boudins. Their origin is attributed to a combination
of rapid lateral facies changes and differential movement at different structural
levels along bedding and low-angle thrust faults, with the formation of tear faults
vertically limited by the thrust faults. Unit C consists of interbedded siltstone,
dolomitic limestone, and sandstone. Phyllitic rocks along member interfaces in

units B and C and at the base of unit C indicate differential penetrative



deformation and bedding faulting. The contacts between units A, B, and
C are interpreted to be low-angle or bedding faults, and their original
stratigraphic positions with respect to each other is unknown.

Zinc silicate minerals (hemimorphite and willemite) occur in a
folded breccia zone in the lower part of unit B. The breccia zone is
interpreted to be tectonic in origin, having formed along the step of a
step-bedding~plane fault during the Brazilian orogeny. The zinc is
probably syngenetic, and ore deposition in the breccia may have occurred
during Brazilian time. Broad uplift and deep weathering of the region
took place during late Mesozoic and Cenozoic time. Reserves may be as

high as 3 million tons of zinc metal.



INTRODUCTION

The Vazante zinc district, the largest zinc-producing area in Brazil,
is approximately 130 km south of Paracatd and 120 km northwest of Patos de
Minas in the western part of the State of Minas Gerais (fig. 1). Two
companies are operating in the area, Companhia Mineira de Metais at Serra do Pogo
Verde and Companhia Mercantile Industrial Ingd at Serra do Ouro Podre (fig. 2).
They had produced approximately 75,000 metric tons of zinc metal from 1965 to
1973 (White and Nagell, 1975).

The purpose of our investigation was to prepare, using photogeologic
techniques and limited field reconnaissance, a geologic map of the Vazante
region, to provide a better understanding of the regional structural geology,
and to serve as the geologic base for a pilot geochemical study of the Vazante
district. This pilot study is the initial phase of Projeto Bambui, a reconnais-
sance geochemical exploration program of the Bambuf basin undertaken by the
CPRM (Companhia de Pesquisa de Recursos Minerais) for the DNPM (Departamento
National da Produgdo Mineral). This report was prepared as part of the
cooperative program of the Ministry of Mines and Energy and the U.S. Geological
Survey (USGS), sponsored by the Government of Brazil and the Agency for
International Development, U.S. Department of State, under PASA no. LA (IC)

30-68, Loan no. 512-L-065.
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Historical background and previous work

The discovery of zinc in the Vazante area is attributed to Sr. Angelo
Solis, a local farmer, merchant, and amateur prospector, who,in 1952, found
hemimorphite (calamine) along the '"mineralized cuesta' (see below) along the
Serra do Pogo Verde (fig. 2). 1In 1954 Sr. Solis showed the area to Sr.
Alberto Velasco, who obtained an 5ption for the mineralized area and later
transferred it to the Companhia Niquel Tocantins, of the Votorantim Group.

The Companhia Mineira de Metais was formed by the Votorantim Group to operate
at Vazante. Later the Companhia Mercantil e Industrial Ingid obtained a
concession on Serra do Ouro Podre. Companhia Ingid commenced production in
1965 and Companhia Mineira de Metais began in 1970.

In 1955 Luciano Jacques de Morais presented the first study of Vazante
and in 1956 S. L. Moore, of the USGS, studied the Serra do Pogo Verde. Subse-
quently, Carvalho and others (1962), Branco (1962), Guimaraes (1962), and
Cassedane (1968) reported on the Vazante deposit. These studies were restricted
primarily to the deposit, and the narrow cuesta along which mineralization

occurs. Amaral (1968) was the first to map the surrounding terrain.

Methods of investigation

We spent approximately three weeks working with 1:25,000-scale aerial
photographs to prepare a photogeologic map (figs. 2 and 3). Two trips to the
area in March and April, 1974, totaling 5 days of field work, were undertaken
to check the photogeologic interpretations and to become familiar with the
area.

Several local names for individual parts of the main cuesta near the base
of unit B (subunit B-3) along which mineralization took place are shown on the
geologic map. We are not aware of any single name that applies to the entire
cuesta. For ease of reference we have adopted the informal term "mineralized

cuesta' to refer to the entire feature.
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REGIONAL SETTING

The study area is in a deformed belt (fig. 1) along the western margin
of the Bambui basin, a late Precambrian basin (1,000 to 600 m.y. old) filled
with siltstone, marl, conglomerate, sandstone, limestone, and dolomite of the
Bambui Group. The clastic and pelitic rocks were derived from a highland west
of the deformed belt. Older Precambrian rocks were thrust eastward over the
western edge of the basin during the Brazilian orogeny (ca. 600-500 m.y.),
forming a major north-trending deformed belt about 1,000 km long, characterized
by low-angle thrust faults, bedding-plane faults, large folds, and widespread
low-grade metamorphism. Allochthonous rocks in the belt include the following
Precambrian units, in ascending order (after Barbosa and others, 1970); granite-
gneiss complex; mica schist, quartzite, and amphibolite of the Araxa Group;
quartzite and phyllite of the Canastra Group, and calcschist of the Ibi4
Formation, a basal unit of the Canastra. The Vazante area is about 30 km
east of the Serra dos Piloes where the easternmost major thrust brings Canastra
over the Bambui (fig. 1). Smaller-scale thrusting and broad folding of the
deformed belt extend to about 100 km east of Vazante. Only the Bambul Group
is present in the study area.

Previous workers interpreted the structural setting at Vazante as being
one of normal faulting or tensional tectonics. A plausible alternative presented
here involves compressional tectonics with essentially no normal faulting, but
with thrust, bedding, and step-bedding faulting and related structural complications
consistent with the structural environment of the deformed belt within which the
Vazante district is located. Barbosé and others (1970) describe similar structures

in the Trifngulo Mineira immediately to the south of Vazante (fig. 1).



DESCRIPTION OF GEOLOGIC UNITS

Braun (1968; and oral commun., 1974) considers the entire Vazante region
as being underlain by the Paraopeba Formation of the Bambuf Group; Amaral (1968)
considered the eastern two-thirds of the area to be underlain by the Sete Lagoa
Formation of the Bambui Group and the western one-third by the Canastra Group.
This report follows the work of Braun and divides the Paraopeba Formation into
three informal units (A, B, and C, in ascending order). Figures 4a and 4b are
diagrammatic stratigraphic sections of the Bambui Group of the eastern side of
the Bambuf basin and of the Paraopeba Formation in the study area.

The relative stratigraphic positions of units A, B, and C are not clear at
this time. The contact between units A and B, the Santa Catarina fault, is based
on the marked contrast between the pronounced and pervasive penetrative deformation
and low-grade metamorphism of unit A and the generally locally developed penetra-
tive deformation and much more weakly developed low grade metamorphism of unit B.
Beds on opposite sides of the Santa Catarina fault are more or less concordant.
The contact between units B and C, the Vazante fault, is less clear. Along the
southern half of its exposure, beds are commonly discordant on'a small scale
across the contact, whereas beds are concordant across the contact to the north.
There is not a pronounced lithologic contrast across the Vazante fault, although
sandstone is dominant over limestone in unit C and limestone is dominant over
sandstone in unit B.

The Vazante fault is here interpreted as a bedding fault that locally has
developed discordant relationships, thus implying that unit B is older than and
grades upward into unit C. In contrast, the Santa Catarina fault appears to be
a larger structure and the relationship between unit A and units B and C is open

to question.
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Figure 4. Diagrammatic stratigraphic sections. a, Stratigraphic section of the Bambui

Group for the eastern side of the Bambui basin (Braun, 1968).

section of the Paraopeba Formation in the Vazante district.

b, Stratigraphic



Unit A
Unit A is dominantly a silty micaceous phyllite with thin lenses of quartzite.
The phyllite ranges in color from tan to brown to reddish yellow; the quartzite
beds are cream cdlored and have dark red-brown iron-oxide coatings. The rocks
are commonly laminated (figs. 5 and 6). A moderate to well-developed foliation
at 20° to 90° to the bedding is typical and has often been misidentified as

bedding. Fracture cleavage and incipient foliation at 20° to 40° to the bedding

are common in the quartzite lenses (fig. 7). Lineations and small-scale folds
are common (fig. 8). Thickness of the unit is unknown, but it probably exceeds
500 m.

Unit B

Unit B forms a sinuous northeast-trending belt that ranges in width from
5 km in the southwest to 2 km in the northeast. The dominant lithology is
massive to medium-bedded, cream-colored to light gray, aphanitic to fine-
grained dolomitic limestone (fig. 9). Collenia occurs in some beds, and
siliceous layers are locally presegt. A few thin beds of medium-grained,
well-sorted, light-colored quartzite were noted near the crest of Serra do Pogo
Verde. Interbedded with the limestone are thin-bedded, in part laminated marl,
shale, and siltstone that range in color from red to buff to brown to green.

The massive to thick-bedded limestone unﬁerlies cuestas and isolated hills
that alternate with elongate and irregular-shaped valleys underlain by marl,
shale, siltstone, and in some places, limestone (figs. 10 and 11). This topog-
raphy is typical of unit' B. A major characteristic of the Paraopeba Formation
is the rapid lateral and vertical facies change from carbonate to argillaceous
rocks (Braun, 1968). A major problem in understanding the geology of the
Vazante area is deciphering the relationship of limestone hills to shale and
marl valleys that are on strike with the hills. At several localities a
50-80-m section of limestone will change along strike to a comparable thickness

of shale in less than 20 m. In a small pit about 2 km south of the Ingid mining
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