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THE SEDIMENTOLOGY, STRATIGRAPHY AND TECTONIC CONTEXT OF THE SAO
FRANCISCO SUPERGROUP AT THE SOUTHWESTERN DOMAIN OF THE SAO
FRANCISCO CRATON, BRAZIL

PAULO DE TARSO AMORIM CASTRO ! AND MARCEL AUGUSTE DARDENNE ?

ABSTRACT Neoproterozoic metasedimentary rocks of the Sdo Francisco Supergroup occur in the Southwest part of Sdo Francisco Craton.
Three informal lithostratigraphic units composed mainly by psephites, pelites and carbonates represent the Sao 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 Brasilia 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 th@ectonics  According to Brauret al. (1990), the Bambui Group,
covers the southern and eastern portions of the S&o Francisco Cratwh specifically the Paraopeba Subgroup, originated in a passive
was deposited during the Neoproterozoic as part of the S0 Francis@rgin basin that evolved from a rift basin. This basin was located
Supergroup (Pflug & Renger 1973). The sequence was deformedse to the western portion of the S&o Francisco Craton. The Bambui
during the Pan-African - Brasiliano orogeny, by the end of th&roup represents, therefore, cratonic cover deposits (Campos Neto
Proterozoic times. Folds, thrusts and transcurrent faults verge to 11884, Freitas Silva & Dardenne 1992). The extensional event, was
interior of the Craton. responsible for the deposition of the Brasilia Fold and Thrust Belt
This paper reports some of the new results of researches on skdiments as well as the cover sediments of the Sdo Francisco
sedimentology, stratigraphy and tectonics of the S&o FrancisGopergroup, (Schobbenhaus 1993, Fetchl. 1993). It was followed
Supergroup (Castro 1997, Castro & Dardenne 1995, 1997) addres$ggrogressive contractional event, due to collision of the Sao Francis-
the depositional context in which the conglomerates and associated Amazonian and Rio de La Plata cratons during the Brasiliano
rocks were formed at the southwest border of the S&o Francistycle.
Craton. On the other hand, Barbosé al. (1970) and Valeriano (1992),
The studied region is located at the southwestern portion of the S#sed on the metamorphic and deformational history of the southern
Francisco Craton, just to the south of the parall2i220n the center- Brasilia Fold and Thrust Belt, suggest that the psephitic units of the
east of Brazil (Figs. land b). This region corresponds to theS&o Francisco Supergroup (Sambura Formation) deposited in a
Highlands of the S&o Francisco River basin. foreland basin. This basin results from the fault stacking of the Araxa
The S&o Francisco Supergroup conglomerates are the main focus @anastra metasedimentary rocks at the western boundary of the
the present study. Conglomerates are common in the surroundingsraton during the Brasiliano Cycle.
the watershed of the Rio Grande and Paranaiba rivers. They are locally
in the east flank of Serra da Pimenta, in the west flank of the SerraDieformation  The region is divided in two distinct tectonic zones
Paciéncia near Capitdlio village, between the cities of Carmo do Rio domains that are related to the evolution of the Brasilia Fold Belt.
Claro and Campo do Meio, in the place called Cristais and in the upfi&e internal zone is characterized by nappes verging to SSE, such as
part of S&o Francisco river basin (Fig. 1c). Passos and Arax& nappe (Valeriano 1992, Sim&es & Valeriano 1990).
These nappes placed the Araxa metasediments on the external zone of
REGIONAL GEOLOGY Stratigraphy The S&o Francisco the Brasilia Fold and Thrust Belt (Figs. 1b and c).
Supergroup is a heoproterozoic cover sequence, mainly composed ofAccording to Pereiraet al. (1994), the external zone of the
pelites and carbonatic sediments. It lies unconformably on granissuthern Brasilia Fold and Thrust Belt comprises thrust slices that
migmatite-greenstone basement, as well as on older sedimentary ragkgjing to the craton and carrying the Ibia Formation and the Canas-
from both the Espinhago Supergroup and the Paranoa Group. The 8d@roup over the cratonic sediments of the Bambui Group. They are
Francisco Supergroup consists of two distinct sets: siliciclastic roclkssociated with transcurrent fault systems that crosscut the cratonic
named Jequitai Formation in the western portion of the S&o Francisowers up to the cratonic area (Magalhdes 1989).
Craton and, at the top, pelitic-carbonatic rocks of the Bambui Group. _ .
According to Dardenne (1978), two conglomeratic units of the S&BHE SAO FRANCISCO SUPERGROUP IN THE HIGH SAO
Francisco Supergroup can be recognized in the western portion of FRANCISCO RIVER The Sédo Francisco Supergroup comprises
S&o Francisco Craton: four units, including a lower restricted siliciclastic unit to the north and

- the Jequitai Formation, the basal unit, is essentially composed@fee units associated to the Paraopeba Subgroup (Bambui Group).
paraconglomerates, exposed at the Jequitai village, close to the rt}l is paper will focus on the top three units. _ _
western part of the adjacent Araguai Fold Belt. Many authofd'€ S&0 Francisco Supergroup sediments display a radial polarized
consider it to be formed in one of the Neoproterozoic glacial everffietamorphic patterm varied from virtually no metamorphism in the

: . entral areas of the southern portions of the craton to greenschist
E)I\s/gﬁ%est ?hl elt?ggm?;t?:%?nl]%?njhe Bambui Group unconformablfacies at the Aracuai e Brasilia fold belts borders (Dardenne 1978).

- the Sambura Formation, comprising the conglomerates of ththe Paraopeba Subgroup The Paraopeba Subgroup
southwestern portion of the S&o Francisco Craton, considered asdhgprises three units that vary laterally from a rudaceous unit to the
basal unit of the Bambui Group. west to a carbonatic unit to the east (Figure 1 and 2). They are
Karfunkel & Hoppe (1988) correlate the Sambura Formation tdescribed in informal stratigraphic units as follows:

other conglomerates of the Sdo Francisco Craton such as Jequitai anthe_carbonatic unitconsists of black to gray limestone and

Bebedouro formations in the Chapada Diamantina region. They af¢Jomite, which are locally oolitic, calciruditic and, more rarely,

suggest a glacial origin for all the siliciclastic rocks of the Sdo Francigtromatolitic. It also contains marls that locally show desiccation

co Supergroup underlying the pelitic-carbonatic sequence of th&acks. The unit crops out in the topographically lows of the Serra da

Bambui Group, which include the Ibia and Carandai formations, afi§menta area. There, its map expression increases towards the north

the Macatbas Group, at the Brasilia, Alto Rio Grande e Araguai F&@ad the northeast. It consists of centimeter to decimeter thick

Belts, respectively. calcilutites, less commonly decimeter thick oolitic limestone.

1 - Departamento de Geologia, Escola de Minas, Universidade Federal de Ouro Preto. CEP 35400-000, Ouro Preto, MG, Brasil. e - mail: paulo@degeo.ufop

2 - Departamento de Geoquimica e Recursos Minerais, Instituto de Geociéncias, Universidade de Brasilia, CEP 70910-900, Brasilia, DF, Brasil



436 Revista Brasileira de Geociéncias, Volume 30, 2000

14° t - - - - - - - - - 46 452
TAlvorada - - N B ) ) N
. e oK 1
16° -
+
+
+
+
+ oo+
o + >
18" ~
o+
+ k
L “© +
Piunh| o+
] S)
A S +
| % Formiga >
+ + LA
~
+ + + +
20° + + @ +
U -

Parand basin o - + 4 ® + +
IR o
e - P - . . .
e . . + . .
e r - - - -
| LUt
e . .

"ot0km N, Lt ta Alto Rio Grande belt B - - - -
+ + + -
2 + +
+
1] Ll Cc
EI fanerozoic rocks —
} fanerozoic rocks L
innerzone Brasilia fold - L1 W sinistraltranscurrentfault
and thrust belt 2% [l psefitic clastic unit W, thrustfault
[] outerzone S N fault
= | [] petitic clastic unit . 1au
32
- g carbonatic unit Alto Vale do S&o Francisco area
[ proterozoic rocks = B 1 )
Sdo Francisco Dm‘éfoyma[mn 2 Serrada Pimenta area
[*7] igneous and metamorfic craton ) o O ) 3 Capitélioarea
precambrian rocks |:| Canastra, Lavapés, Paciéncia groups Araxa group 4 Cristais area

|:| basementrocks

Figure 1 - Geologic context of the studied area, being situated in the bordering region between the Brasilia Fold and Thrust Belt and the S&o Francisco Crato
in its southern portion (in b and c). Compiled after Schobbenhaus (1993). Ca = Amazonian Craton; CSF = S&o Francisco Craton.

Stromatolites are uncommon, predominating the dome-type, up to
cm wide, in beds less than 50 cm thick. In the Alto Rio Sao Francis|
area the occurrence of this unit is more restrict and consists of dull g
laminated limestone with white calcite veins. Near the Sete Lago
High, the unit overlies about 60 m of marls resting on basement roc
Towards the top, the carbonate layers decrease in thickness due tg
increase of amount of mud. Wavy calcareous layers prevail, so
showing desiccation cracks or intraclasts. Near the area of Cristal, LR N . .
calcareous rocks lie directly on the basement and consist of millimet A granitic and migmatic basement rocks
pelitic marl laminae. Tt * * + N

The carbonatic unit is interpreted as been formed in a platforjyyre 2 - Informal lithostratigraphic units of the Bambui Group at the
ramp system developed at the west flank of the Sete Lagoas High (Gfuthwest part of Sao Francisco Craton.
tro 1997, Nobre-Lopes 1995).

The pelitic clastic unitis essentially composed of pelites. It iSihe jnfluence of storm conditions (Castro 1997). To the west, the

widely distributed in the SW part of the Sdo Francisco CratoRuiic clastic unit is laterally interbedded with thsephitic clastic
Centimetric thick lenses and beds of siltites are occasional it

interbedded with pelites. Fine sandstone bodies are rare. Qua ZGonalomerates. arkoses and pelites for hitic clastic unit
muscovite and kaolinite are the main constituents. The lower contahg]t 9 ! ANd p MpEEp >

of the unit is concordant with tlearbonatic unitand is well observed e ponglomerates are matrix- or clast-support_ed, massive or normal
in all the studied regions. Rare lenses of oolitic and centimeter thigiading. The conglomerate clast assemblage includes centimetric to
laminated limestone alternate with more silty pelites. Towards the eddgCimetric sub-rounded quartz, quartzite, shale, limestone, acid
near the Sete Lagoas High, this unit rests unconformably on basenfBgtavolcanics, granite and basalt, whereas the matrix is composed of
rocks. From the Alto Rio S&o Francisco and the Serra da Pimenta af#ggnish (when fresh) silty sandstone. The matrix is sand to silt, and
to the east, arkosic sandstone up to 6 m in size are present. They shbgn unaltered, dull green to gray. The arkoses form tabular or
flat base and convex top, normal gradation. Truncated wave rippéticular, centimeter to decimeter thick bodies with normal grading.
cross laminations are common at the top of these bodies. This unitiey are usually interbedded with pelites and less commonly with
interpreted to have been formed in a muddy shelf occasionally undgenglomerates.

1

Bambuigroup
\Paraopeba subgroup




Revista Brasileira de Geociéncias, Volume 30, 2000 437

The pelites are thinly laminated with frequent detrital micas, and are There is a general trend to the fan-delta retrogradational system in
interbedded with lenses and beds of fine to medium-grained sandstsage of the sedimentological logs. The dominance of more proximal
and siltites. The pelites are composed of quartz, muscovite apgamitic facies gives rise to the predominance of more distal pelitic
kaolinite, gray when fresh and yellow when weathered. facies. Within this general retrogradational trend, coarsening upward

This unit is about 200 m in thickness Its lower contact is weftnd thickening upward sequences are related to the progradational
known at the Cristal area, where tipsephitic clastic unitests €Vents. The presence of progradational events internally to a

unconformably on the basement and bothcéireonatic unitand the retrogradational sequence can be associated to tectonic pulses in the
pelitic clastic unit most interior portions of the Brasilia Fold and Thrust Belt, where rocks

s ax . . the Canastra and Araxa groups dominate. This fact would have
At the Alto Vale do Rio S&do Francisco and the Serra da Pimen : : A ; ; ;
the lower contact of thesephiticclastic unitis not directly observed. ésulted in an increase of the relief and in a more intensively retaken of

Buti ional ) ; f bl i -~ the erosional processes.
ut in regional cross-sections it conformably overliescidonatic Lithostratigraphic unit's distribution, with the psephitic sediments

unit. At the Serra da Pimenta, this unit rests unconformably QRainly ocated close to thrust slice fronts and the carbonates mainly
metavolcanic rocks of the Proterozoic Ribeirdo Araras Group. In badgated far from thrust fronts, also supports a foreland basin context. In
regions, thgosephitic clastic unigrades laterally to theelitic clastic ~ sych a context, the Sete Lagoas High would have acted as a forebulge
unit. In terms of the formal lithostratigraphy of Paraopeba Subgrougagion. This sedimentation polarity, with the coarsest fapiephitic

the psephitic clastic uniencompasses the Sambura Formation. Bulastic uni) closer to the Brasilia Fold and Thrust Belt, represents the
differently from the earlier proposed position of this unit, it is noadvance of the thrust fronts towards the east and the development of
limited to the lowest part of the subgroup, but on the contrary, it ispographic high close to a depression, due to the overload caused by
distributed in several levels along the Paraopeba Subgroup. (Fig.2Zhe accumulation of the thrust slices on the cratonic margin.

The sedimentological data do not support a glacial influence in tegoNCLUSIONS The facies and facies association of the
depositional setting of the conglomerates offiephitic clastic unit sjjiciclastic rocks of the S&o Francisco Supergroup at the SW portion
as admitted by other authors. Such glacial origin is admitted alme@gtSao Francisco Craton is formed in fan-delta systems developed
exclusively from lithostratigrafic correlation to the glaciogenic rocks adastward on the S3o0 Francisco Craton. Their source area was located
the Jequitai and Bebedouro formations (Karfunkel and Hoppe 1988 the west, on the Neoproterozoic highlands of the Brasilia Fold and
Tompkins and Gonzaga 1991) Thrust Belt. The spatial distribution of the informal lithostratigraphic

Based on sedimentological logs and stratigraphic sections, theits of S&o Francisco Supergroup in the SW part of the S&o Francisco
psephitic clastic unileposited as a fan-delta. This depositional systefdraton is also a factor that supports this hypothesis. Deformation of
developed due to the erosion of the nappes and thrust slices oftttese rocks and the progradational pulses recognized on fan-delta
Araxa and Canastra groups. The nappes were thrusted onto the $&ems suggest an association between deformational events within
Francisco Craton, in the southern portion of the Brasilia Fold af@e Brasilia Fold and Thrust Belt towards the SW part of Sdo Francis-
Thrust Belt. Such a tectonic context represents the earlier depositféhCraton and the generation of S&o Francisco Supergroup sediments
stage in a foreland basin related to the Sdo Francisco Craton, olflet foreland basin context.
than the Trés Marias Formation (Castro and Dardenne 1995, 19Aéknowledgements  To two anonymous referees of RBG for
Guimarées 1997). suggestions to the original.
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