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ABSTRACT
This paper discusses the facies distribution of Mesozoic eolian sandstones between the Sanga do
Cabral and Botucatu formations and also their contact relationships, in Sdo Leopoldo area, State
of Rio Grande do Sul (RS), southern Brazil. The main distinctive characteristics regarding these
sandstones and formations are the mineralogical composition, paleocurrents and the occurrence
of wet interdune deposits. These interdune deposits are characterized by frequent thin mudstone
layers with mudcracks, ichnofossils and salt impressions. There are also some features that
resemble plant fossils. The distinctive characteristics of these sequences to Sanga do Cabral and
Botucatu formations allow us to suggest the informal name of Pedreira Sandstone, considering
its type section, the Pedreira Cliff, at Sapucaia do Sul, RS.
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Sul (Figure 1), between deposits of Sanga d01993, Nowatzki 1997).

Cabral (Late Permian — Early Triassic) and Bo- Geological sections made along federal,
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Fig. 1 —a. Position of the Parana Basin in South America; b. Area occupied by the Parana Basin in
Brazil, Argentina, Uruguay and Paraguay; c. Localization of the studied area in the State of Rio Grande
do Sul (according to Zalaet al. 1987, modified).
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Fig. 2 — Simplified geological map of the area of Sdo Leopoldo, State of Rio Grande do Sul,
showing the places of exposure of the Pedreira Sandstone (Morro da Pedreira, Sapucaia do Sul
and Morro de Paula, Sdo Leopoldo).
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Caetano-Chang & Tai (1998) describeddish, butthere are also some yellowish, brown-
conglomerate sandstones, informally named ash and whitish.
Itirapina Conglomerate Sandstones, located be- The eolian dunes have a texture made up
tween the Pirambdia and Botucatu formationspf thin to very thin quartziferous sandstones,
in the state of Sdo Paulo. though some feldspathic sandstones, one to two
According to several authors, the Sanga daneters thick, may occur.
Cabral formation, overlaid with the mentioned The thin to very thin grained sandstone lay-
sandstones, is at least partly relatable to Piers, sometimes medium and coarse grained five
rambdia Formation (Gamermann 1973, Soareto ten centimeters thick of the wet interdunes,
1975, Faccini 1989, Lavina 1991, Laviehal. are also made up of quartz, and more rarely,

1993, Nowatzki 1997). of feldspar. There are also tiny plates of mus-
covite, fine to very fine in size, which differ
FACIESDISTRIBUTION from the underlaid unit Sanga do Cabral forma-

The Sanga do Cabral formation, in S&otion. Interposed to the sandstones there are thin
Leopoldo area, is composed by fine to very finedayers of mudstones 0.2 to 1mm thick (Figure
grained, quartz-feldspathic, friable, reddish3c).
sandstones, with medium to large-scale cross- The Pedreira Sandstone has a mineralog-
stratifications (according to Ashley 1990, ical composition of mono and polycrystalline
adapted), of eolian origin (Figure 3a), in the top.quartz (95%) and totally kaolinized feldspar
The intermediate portion is made up of medium(1%). Lithoclasts of argillite, quartzite, fine
to coarse-grained sandstones, with small-scalgrained sandstones and igneous rocks can also
cross-stratifications, of fluvial origin. The basebe found, as well as accessories of muscovite,
is composed by breccias with gradative inverseepidote, allanite, apatite and pyroxenes (?).
structures, probably deposits of alluvial fans. While the eolian dune deposits show
Overlaying that, there are 20 meters ofmedium and large-scale cross-stratifications,
sandstones, discontinuous, generated in an egfain flows, grain falls and translatent cross-
lian environment where dune deposits are interlaminations, the interdune deposits show, when
posed with thick packs of wet interdunes (Fig-not massive, beyond the translatent cross-
ure 3b). The name Pedreira Sandstone is inlaminations, several mudcracks in the very thin
formally proposed for this succession, after itsmudstone layers, which are filled up by the sand
better outcrop in the Pedreira Hill, in Sapucaiaof the following layer. Ichnofossils (Figure 4a)
do Sul, a neighbor city to Sdo Leopoldo. and salt impressions may be related to
Though there are mudstones repeatedly inthe mudcracks (Figure 3d) (De Rost al.
terposed to the sandstones in the wet interdun&998). Among these, Nowatzkt al. (1996)
facies they are percentually unexpressive ( they also show features resembling vegetable
5%). The sandstones make up about 95% of theemains (Figure 4b).
total deposits. Most of the sandstones are red-  This pack is clearly from a continental and
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Fig. 3 —a. Upper Portion of Sanga do Cabral Formation, pointing out facies of eolian dunes (A) and
dry interdunes (B); b. Eolianities of the informal unit Pedreira Sandstone showing eolian deposits (A)
and wet interdune deposits (B); c. Sandstone layers interposed to mudstone in the wet interdunes of
Pedreira Sandstone. The dark arrow points to the translatent cross-lamination and the light arrow to the
grain flow that hit the interdune; d. Mudcrack casts in the wet interdune deposits of Pedreira Sandstone.
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Fig. 4 — a. Taenidium(?) in wet interdune deposits of Pedreira Sandstone; b. Pavement covered
of salt impressions and features resembling plant impressions still articulated (Pedreira Sandstone);
c. Contact between the Botucatu Formation (upper part, above the nankeen trace) and the inclined
layers of the Pedreira Sandstone (lower part). The mudcracks, ichnofossils and the impressions of salt
or of plant remains are in these layers; d. Erosive contact (?) between the fine to very fine grained,
quartz-feldspathic eolian dunes of Sanga do Cabral Formation (lower part, under the nankeen trace)
and the Pedreira Sandstone (upper part), made up of medium to coarse grained quartziferous sand.
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desertic environment, like Sanga do Cabramillimeters to even some centimeters.
and Botucatu formations. However, in the The presence of plant fossils (Nowatzki
Pedreira Sandstone some points are strikingal. 1996), however, is stilla problem. Thereis a
These are (1) the coarser grain size and the expossibility that some or all of the features resem-
clusive presence of eolian deposits, when combling vegetables were originated from the crys-
pared to the underlaid Sanga do Cabral formatallization of salts (specially gypsita), which is
tion; (2) the difference of mineralogical com- very common in desertic regions (Dana & Hurl-
position from Sanga do Cabral and Botucatubert Jr 1978, Dud’a Jr & Ryjl 1991).
formations, with which it is interposed; (3) the According to Kocurek & Havholm (1994),
ichnofossil register; (4) the presence of wet in-the association of inorganic and organic fea-
terdune deposits with mudcracks; (5) the im-tures is a characteristic of desertic systems with
pressions of salt and possible vegetables. Oivet interdunes, where the superior part of the
these characteristics, the last three have nevground water is exposed in the surface or close
been detected in Botucatu formation in the Statéo it.
of Rio Grande do Sul, as the lasttwo whichhave  Even in today deserts an occurrence of wet
never been mentioned for the Sanga do Cabrgleriods can be registered. During these periods
Formation, in this state. there are interruptions in the dune sedimenta-
The paleocurrents system is differenttion, a growing in the area occupied by plants
in those units. While the eolian paleocurrentsand an explosion of animal life, specially insects
in the Sanga do Cabral Formation indicate thatand arthropods (Talbot 1985).
the winds migrated to southwest (big average =
254), the ones in the Pedrera Sandstone show CONTACT RELATIONSHIPS
that they moved to northwest (big average =Considering that only in two places of the S&o
280°) and the ones in the Botucatu FormationLeopoldo area the succession of the studied
had northeast direction (big average =38 units can be observed, it is difficult to establish
Although most of the Pedreira Sandstonethe contact relationship between them. Only
is made of interdune deposits, where severabbservations made in other regions could help
layers with mudcracks occur, which indicatesto clear up these questions.
a practically horizontal sedimentation, a sig- Regarding the lower contact, there are three
nificant portion of the sandstones presents accepted possibilities: (1) the Pedreira Sand-
dive between 15and 18, what could indicate stone would be only the upper part of the Sanga
tectonic movement after the deposition (Figuredo Cabral Formation, sedimented during a wet
4c). period in the desert, with more competent
The ichnofossils show a great variety of winds; (2) they would be two different units
shape and size. Its arrangement can be horizofyith conforming contact and (3) there would be
tal, perpendicular or diagonal to the deposition.a disconformity between Sanga do Cabral For-
while the lengths and diameters range from fewmation and the Pedreira Sandstone, as shown
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by the abrupt, possibly erosive appearance ofonic events in the south portion of South Amer-
medium to coarse grained quartziferous sandia, according to some authoesy( Zalanet al.
from the informal unit, with the registration 1987); that would explain the existence of pos-
of different paleocurrents, over the quartz-sible tectonic movements prior to the rifting of
feldspathic, fine to very fine grained, friable the south part of the Parana Basin, thus fixing
sands of the underlaid formation (Figure 4d). the beginning of the sedimentation of the Botu-

The upper contact between the Pedreiraatu Formation.

Sandstone and the Botucatu Formation is prob-  During the deposition of the eolian dunes
ably disconformable. Conforming that, thereof the Botucatu Formation the water was no
are the differences in the mineralogical com-longer present, at least in its upper portion. As
positions, in the sedimentary structures and ira consequence, the climate must have been ex-
the paleocurrents, and the mentioned dive of théremely hot and dry, thus making the life of the
Pedreira Sandstone dive. animals responsible for the ichnofossils, diffi-
cult or impossible. That's why registrations of
CONCLUSIONS sedimentary structures mentioned earlier (mud-
The depositional analysis of the Sanga docracks, ichnofossils and impressions of salt and
Cabral Formation suggests an increase in théplants”) have not yet been found in this region.
region aridity, in the direction of the top of the
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