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Fig. 15.1 Location of the
Peruaçu basin, location in Brazil
and Minas Gerais state

J. Rodet et al.
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products, shoes, furniture, and one of the best rums in Brazil. to the formation of karst relief (Fig. 15.2b), the major feature
Some changes have been implemented in recent years such as of which is the canyon. Regional evolution caused the walls
irrigation and soybean cultivation, while cotton cultivation to recede and conduits used until then by water became
has declined. Despite great natural potential, tourism in the abandoned or opened up.
area continues to be weak.

Over its 195 km?, the basin offers a relatively simple and
homogeneous spatial organization. It extends over 100 km 15.2 Climate
from WNW to ESE and its width varying from about 25 km
in the upstream region to about 10 km once the carbonate
substratum is reached. Its altitude ranges from 830 m on the
upper sandy plateau to 440m at the confluence with the Rio
São Francisco, in a large alluvial plain. From a relatively
concentric spring area, the perennial stream crosses the
plateau, opening a narrow corridor to the Rio São Francisco
valley. The plateau is formed by sandstones of the Urucuia
Formation, but the outstanding feature of the Peruaçu basin
is the morphology resulting from its passage through the
carbonate formations of the Serra do Cardoso das Minas,
before it enters the alluvial plain of the Rio São Francisco
(Piló 1989). This segment offers a spectacular landscape,
including a canyon about 17 km long, carved deeply into the
limestones of the Bambui Group (Fig. 15.2a). This canyon is
the feature to which the basin owes its name, "Peruaçu"
meaning "great opening" or "gorge" in the Tupi-Guarani
language (Silveira Bueno 2008). It is certainly one of the
most grandiose karst systems of South America, located
within a natural park.

Pilo and Kohler (1991) suggested that the Rio Peruaçu
formed an enormous cave in the great calcareous massif that
extended over tens of kilometers. Collapse of walls and
galleries during the Middle to Late Pleistocene contributed

Winds from the west, south, and northeast are responsible for
regional climate features (Radambrasil 1982). In autumn
(April-June) and spring (September-December), the climate
is governed by warm, dry winds from the northeast (tropical
Atlantic climate system), generated by the South Atlantic
high-pressure center. Yet winds from the south and west can
perturb the system. During winter (June to August), the south
polar anticyclone invades the region, causing temperature to
drop and humidity to rise, and thus creating the possibility of
brief rainfall. At the end of winter, the return of warm winds
from the northeast again leads to warmer, drier weather.
Tropical instability oscillations bring winds from the west in
late spring and from the west or northwest in early fall.

Generally, temperatures are high, with minor oscillations
above 20 °C throughout the year. The almost semiarid chi-
mate is very contrasted, with a long dry season. In this
weather conditions, the average rainfall is 875 mm/year, too
weak to impact deeply the geomorphologic features which
result from a protracted Cenozoic evolution. The two main
impacts are the erosion of residual hills developed in the soft
cover formation and the temporary quick flow in gullies
excavated in limestone outcrops only during the rainy sea-
son. The major effect on karst features is rock sliding.
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Fig. 15.2 a the 200-m-deep canyon between Janelão Cave (16) and
Bichos Cave (18) (photograph by J. Rodet); b Dolina dos Macacos,
200 m above the subterranean river (photo. by J. Rodet)
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It would appear that this graben zone has always
remained active, being located between an Archean craton
and a block that was cratonized during the Amazonian and
Brasiliano orogenies (850-500 My). The Cenozoic tectonic
reworking of the São Francisco graben is a fundamental
factor in the geomorphological history of the region, and
particularly in the evolution of the Peruaçu karst system, for
which it constitutes the base level.

Deposition of the Cenozoic Urucuia detrital formation
took place above a more or less leveled substratum, but
whose limestone residual outcrops could have registered an
earlier karstification. Post-Paleocene tectonics reworked the
faults of the São Francisco graben. The rift trough collapsed
and its edges uplifted. The Urucuia Formation was then
eroded and limestones emerged on the raised edges of the
valley. Karstification could then resume.

On the basis of field observations and interpretation of
Landsat images, we have drawn a simplified geological map
of the Peruaçu basin at 1:50,000 scale (Fig. 15.3). As
compared to the 1994 and 2003 versions of the general
geological map at 1:1,000,000 produced by COMIG (Geo-
logical Survey of Minas Gerais State), this map shows the
same stratigraphic succession, but provides a refined geo-
logical picture of the middle Peruaçu region (Pouclet 2003).
Modifications mainly concern the extension of the Bambui
limestones (NP2sl) into the valley's centre, where we iden-
tified a major granite inlier. Analysis of lineaments on maps
and remote sensing images, associated with field observa-
tions, makes it possible to establish a hierarchy of major
faults. The following directions can be distinguished: (1)
N . 1 5 5 °   +   1 0 ° ( 2 )   N . 0 ° - N . 1 5 %   ( 3 )   N . 3 5 ° - N . 5 0 ° ,   a n d   ( 4 )
N.110°-N.125°. All faults observed show a final movement
with a normal component and a strike-slip component, most
often dextral for the sub-meridian and NW-SE directions.

1 5 . 3Geological Context

The geological history of the region, as it relates to the
evolution of karst morphology, is very long, with alternating
large periods of land denudation, marine transgressions, and
lacustrine sedimentation (Mantesso-Neto et al. 2004). To the
west of the São Francisco valley, the stromatolithic lime-
stones of the Neoproterozoic were deposited directly above
the Archean granite bedrock. This granite cropped out as a
result of the uplift of the western margin of the large Mes-
proterozoic basin of the Espinhaço. The subsidence axis of
the basin was shifted westward, allowing deposition of a
carbonate ramp. Later on, during the Paleozoic, various
episodes of sedimentation and erosion took place. Of these,
there remains nothing in the region, because of epirogenesis
during the Cretaceous. Pre-Urucuia peneplanation leveled
the Archean granite bedrock with its Neoproterozoic car-
bonate cover that was partly preserved in the São Francisco
graben (Dardenne 1978).

Crossing the Limestones: A Spectacular
Karst Landscape

The upper basin is developed upon an overlying deposit of
sand derived from the sandstones of the Urucuia Formation
(Figs. 15.1 and 15.3). Alteration has been so effective that at
the surface, it is hard to find a block of solid rock. Local
cerrado-type vegetation is thus xerophilic and adapted to the
sandy environment, characterized by small, crooked, spiny
trees. This vegetation has been markedly degraded by
intensive deforestation linked to charcoal production, but
over the past twenty years, its restoration has been in pro-
gress, thanks to the management of the Instituto Florestal
Estadual in its "Veredas" park (30,700 ha).

Further downstream from this monotonous landscape,
after crossing the central segment of the basin around Olha
Aqui with its more complex geology (limestone, granite,


















