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THE SEDIMENTOLOGY, STRATIGRAPHY AND TECTONIC CONTEXT OF THE SÃO
FRANCISCO SUPERGROUP AT THE SOUTHWESTERN DOMAIN OF THE SÃO

FRANCISCO CRATON, BRAZIL

PAULO DE TARSO AMORIM CASTRO 1 AND MARCEL AUGUSTE DARDENNE 2

ABSTRACT     Neoproterozoic metasedimentary rocks of the São Francisco Supergroup occur in the Southwest part of São Francisco Craton.
Three informal lithostratigraphic units composed mainly by psephites, pelites and carbonates represent the São Francisco Supergroup. The last
two units formed in storm influenced muddy shelf and platform/ramp systems, respectively. The psephitic unit crops out as isolated bodies
nearby the external zone of the southernmost part of Brasília Fold and Thrust Belt. Its origin is related to fan delta systems that developed
eastward, in a foreland basin, as a result of erosion of metamorphic rocks of Brasilia Fold and Thrust Belt.
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INTRODUCTION     The extensive metasedimentary sequence that
covers the southern and eastern portions of the São Francisco Craton
was deposited during the Neoproterozoic as part of the São Francisco
Supergroup (Pflug & Renger 1973). The sequence was deformed
during the Pan-African - Brasiliano orogeny, by the end of the
Proterozoic times. Folds, thrusts and transcurrent faults verge to the
interior of the Craton.

This paper reports some of the new results of researches on the
sedimentology, stratigraphy and tectonics of the São Francisco
Supergroup (Castro 1997, Castro & Dardenne 1995, 1997) addressing
the depositional context in which the conglomerates and associated
rocks were formed at the southwest border of the São Francisco
Craton.

The studied region is located at the southwestern portion of the São
Francisco Craton, just to the south of the parallel 20o S, in the center-
east of Brazil (Figs. 1a and b). This region corresponds to the
Highlands of the São Francisco River basin.

The São Francisco Supergroup conglomerates are the main focus of
the present study. Conglomerates are common in the surroundings of
the watershed of the Rio Grande and Paranaíba rivers. They are locally
in the east flank of Serra da Pimenta, in the west flank of the Serra da
Paciência near Capitólio village, between the cities of Carmo do Rio
Claro and Campo do Meio, in the place called Cristais and in the upper
part of São Francisco river basin (Fig. 1c).

REGIONAL GEOLOGY     Stratigraphy     The São Francisco
Supergroup is a neoproterozoic cover sequence, mainly composed of
pelites and carbonatic sediments. It lies unconformably on granite-
migmatite-greenstone basement, as well as on older sedimentary rocks
from both the Espinhaço Supergroup and the Paranoá Group. The São
Francisco Supergroup consists of two distinct sets: siliciclastic rocks,
named Jequitaí Formation in the western portion of the São Francisco
Craton and, at the top, pelitic-carbonatic rocks of the Bambuí Group.

According to Dardenne (1978), two conglomeratic units of the São
Francisco Supergroup can be recognized in the western portion of the
São Francisco Craton:
- the Jequitaí Formation, the basal unit, is essentially composed of

paraconglomerates, exposed at the Jequitaí village, close to the mid-
western part of the adjacent Araçuaí Fold Belt. Many authors
consider it to be formed in one of the Neoproterozoic glacial events
(Isotta et al. 1969, Hettich 1977).The Bambuí Group unconformably
overlies the Jequitaí Formation.

- the Samburá Formation, comprising the conglomerates of the
southwestern portion of the São Francisco Craton, considered as the
basal unit of the Bambuí Group.

Karfunkel & Hoppe (1988) correlate the Samburá Formation to
other conglomerates of the São Francisco Craton such as Jequitaí and
Bebedouro formations in the Chapada Diamantina region. They also
suggest a glacial origin for all the siliciclastic rocks of the São Francis-
co Supergroup underlying the pelitic-carbonatic sequence of the
Bambuí Group, which include the Ibiá and Carandaí formations, and
the Macaúbas Group, at the Brasília, Alto Rio Grande e Araçuaí Fold
Belts, respectively.

Tectonics     According to Braun et al. (1990), the Bambuí Group,
and specifically the Paraopeba Subgroup, originated in a passive
margin basin that evolved from a rift basin. This basin was located
close to the western portion of the São Francisco Craton. The Bambuí
Group represents, therefore, cratonic cover deposits (Campos Neto
1984, Freitas Silva & Dardenne 1992). The extensional event, was
responsible for the deposition of the Brasília Fold and Thrust Belt
sediments as well as the cover sediments of the São Francisco
Supergroup, (Schobbenhaus 1993, Fuck et al. 1993). It was followed
by progressive contractional event, due to collision of the São Francis-
co, Amazonian and Rio de La Plata cratons during the Brasiliano
Cycle.

On the other hand, Barbosa et al. (1970) and Valeriano (1992),
based on the metamorphic and deformational history of the southern
Brasília Fold and Thrust Belt, suggest that the psephitic units of the
São Francisco Supergroup (Samburá Formation) deposited in a
foreland basin. This basin results from the fault stacking of the Araxá
e Canastra metasedimentary rocks at the western boundary of the
craton during the Brasiliano Cycle.

Deformation     The region is divided in two distinct tectonic zones
or domains that are related to the evolution of the Brasília Fold Belt.
The internal zone is characterized by nappes verging to SSE, such as
Passos and Araxá nappe (Valeriano 1992, Simões & Valeriano 1990).
These nappes placed the Araxá metasediments on the external zone of
the Brasília Fold and Thrust Belt (Figs. 1b and c).

According to Pereira. et al. (1994), the external zone of the
southern Brasília Fold and Thrust Belt comprises thrust slices that
verging to the craton and carrying the Ibiá Formation and the Canas-
tra Group over the cratonic sediments of the Bambuí Group. They are
associated with transcurrent fault systems that crosscut the cratonic
covers up to the cratonic area (Magalhães 1989).

THE SÃO FRANCISCO SUPERGROUP IN THE HIGH SÃO
FRANCISCO RIVER     The São Francisco Supergroup comprises
four units, including a lower restricted siliciclastic unit to the north and
three units associated to the Paraopeba Subgroup (Bambuí Group).
This paper will focus on the top three units.
The São Francisco Supergroup sediments display a radial polarized
metamorphic pattern varied from virtually no metamorphism in the
central areas of the southern portions of the craton to greenschist
facies at the Araçuaí e Brasília fold belts borders (Dardenne 1978).

The Paraopeba Subgroup     The Paraopeba Subgroup
comprises three units that vary laterally from a rudaceous unit to the
west to a carbonatic unit to the east (Figure 1 and 2). They are
described in informal stratigraphic units as follows:

The carbonatic unit consists of black to gray limestone and
dolomite, which are locally oolitic, calciruditic and, more rarely,
stromatolitic. It also contains marls that locally show desiccation
cracks. The unit crops out in the topographically lows of the Serra da
Pimenta area. There, its map expression increases towards the north
and the northeast. It consists of centimeter to decimeter thick
calcilutites, less commonly decimeter thick oolitic limestone.
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Stromatolites are uncommon, predominating the dome-type, up to 20
cm wide, in beds less than 50 cm thick. In the Alto Rio São Francisco
area the occurrence of this unit is more restrict and consists of dull gray
laminated limestone with white calcite veins. Near the Sete Lagoas
High, the unit overlies about 60 m of marls resting on basement rocks.
Towards the top, the carbonate layers decrease in thickness due to the
increase of amount of mud. Wavy calcareous layers prevail, some
showing desiccation cracks or intraclasts. Near the area of Cristal, the
calcareous rocks lie directly on the basement and consist of millimetric
pelitic marl laminae.

The carbonatic unit is interpreted as been formed in a platform/
ramp system developed at the west flank of the Sete Lagoas High (Cas-
tro 1997, Nobre-Lopes 1995).

The pelitic clastic unit is essentially composed of pelites. It is
widely distributed in the SW part of the São Francisco Craton.
Centimetric thick lenses and beds of siltites are occasionally
interbedded with pelites. Fine sandstone bodies are rare. Quartz,
muscovite and kaolinite are the main constituents. The lower contact
of the unit is concordant with the carbonatic unit and is well observed
in all the studied regions. Rare lenses of oolitic and centimeter thick
laminated limestone alternate with more silty pelites. Towards the east,
near the Sete Lagoas High, this unit rests unconformably on basement
rocks. From the Alto Rio São Francisco and the Serra da Pimenta areas
to the east, arkosic sandstone up to 6 m in size are present. They show
flat base and convex top, normal gradation. Truncated wave ripple
cross laminations are common at the top of these bodies. This unit is
interpreted to have been formed in a muddy shelf occasionally under

the influence of storm conditions (Castro 1997). To the west, the
pelitic clastic unit is laterally interbedded with the psephitic clastic
unit.

Conglomerates, arkoses and pelites form the psephitic clastic unit.
The conglomerates are matrix- or clast-supported, massive or normal
grading. The conglomerate clast assemblage includes centimetric to
decimetric sub-rounded quartz, quartzite, shale, limestone, acid
metavolcanics, granite and basalt, whereas the matrix is composed of
greenish (when fresh) silty sandstone. The matrix is sand to silt, and
when unaltered, dull green to gray. The arkoses form tabular or
lenticular, centimeter to decimeter thick bodies with normal grading.
They are usually interbedded with pelites and less commonly with
conglomerates.
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Figure 1 - Geologic context of the studied area, being situated in the bordering region between the Brasilia Fold and Thrust Belt and the São Francisco Craton
in its southern portion (in b and c). Compiled after Schobbenhaus (1993). Ca = Amazonian Craton; CSF = São Francisco Craton.
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Figure 2 - Informal lithostratigraphic units of the Bambui Group at the
Southwest part of São Francisco Craton.
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The pelites are thinly laminated with frequent detrital micas, and are
interbedded with lenses and beds of fine to medium-grained sandstone
and siltites. The pelites are composed of quartz, muscovite and
kaolinite, gray when fresh and yellow when weathered.

This unit is about 200 m in thickness Its lower contact is well
known at the Cristal area, where the psephitic clastic unit rests
unconformably on the basement and both the carbonatic unit and the
pelitic clastic unit.

At the Alto Vale do Rio São Francisco and the Serra da Pimenta,
the lower contact of the psephitic clastic unit is not directly observed.
But in regional cross-sections it conformably overlies the carbonatic
unit. At the Serra da Pimenta, this unit rests unconformably on
metavolcanic rocks of the Proterozoic Ribeirão Araras Group. In both
regions, the psephitic clastic unit grades laterally to the pelitic clastic
unit. In terms of the formal lithostratigraphy of Paraopeba Subgroup,
the psephitic clastic unit encompasses the Samburá Formation. But
differently from the earlier proposed position of this unit, it is not
limited to the lowest part of the subgroup, but on the contrary, it is
distributed in several levels along the Paraopeba Subgroup. (Fig.2)

The sedimentological data do not support a glacial influence in the
depositional setting of the conglomerates of the psephitic clastic unit
as admitted by other authors. Such glacial origin is admitted almost
exclusively from lithostratigrafic correlation to the glaciogenic rocks of
the Jequitaí and Bebedouro formations (Karfunkel and Hoppe 1988,
Tompkins and Gonzaga 1991)

Based on sedimentological logs and stratigraphic sections, the
psephitic clastic unit deposited as a fan-delta. This depositional system
developed due to the erosion of the nappes and thrust slices of the
Araxá and Canastra groups. The nappes were thrusted onto the São
Francisco Craton, in the southern portion of the Brasilia Fold and
Thrust Belt. Such a tectonic context represents the earlier deposition
stage in a foreland basin related to the São Francisco Craton, older
than the Três Marias Formation (Castro and Dardenne 1995, 1997,
Guimarães 1997).
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There is a general trend to the fan-delta retrogradational system in
some of the sedimentological logs. The dominance of more proximal
psamitic facies gives rise to the predominance of more distal pelitic
facies. Within this general retrogradational trend, coarsening upward
and thickening upward sequences are related to the progradational
events. The presence of progradational events internally to a
retrogradational sequence can be associated to tectonic pulses in the
most interior portions of the Brasilia Fold and Thrust Belt, where rocks
of the Canastra and Araxá groups dominate. This fact would have
resulted in an increase of the relief and in a more intensively retaken of
the erosional processes.

Lithostratigraphic unit’s distribution, with the psephitic sediments
mainly located close to thrust slice fronts and the carbonates mainly
located far from thrust fronts, also supports a foreland basin context. In
such a context, the Sete Lagoas High would have acted as a forebulge
region. This sedimentation polarity, with the coarsest facies (psephitic
clastic unit) closer to the Brasilia Fold and Thrust Belt, represents the
advance of the thrust fronts towards the east and the development of
topographic high close to a depression, due to the overload caused by
the accumulation of the thrust slices on the cratonic margin.

CONCLUSIONS     The facies and facies association of the
siliciclastic rocks of the São Francisco Supergroup at the SW portion
of São Francisco Craton is formed in fan-delta systems developed
eastward on the São Francisco Craton. Their source area was located
to the west, on the Neoproterozoic highlands of the Brasilia Fold and
Thrust Belt. The spatial distribution of the informal lithostratigraphic
units of São Francisco Supergroup in the SW part of the São Francisco
Craton is also a factor that supports this hypothesis. Deformation of
these rocks and the progradational pulses recognized on fan-delta
systems suggest an association between deformational events within
the Brasilia Fold and Thrust Belt towards the SW part of São Francis-
co Craton and the generation of São Francisco Supergroup sediments
in a foreland basin context.
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