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ARTICLE INFO ABSTRACT
Keywords: The post-basaltic sediments of the Cretaceous Bauru Group in the Parand Basin cover an area of
Bauru Group 117,000 km? in S3o Paulo State, and are subdivided into the Caiu4, Pirapozinho, Santo Anastacio, Birigiii,

Sedimentation
Depositional system
Stratigraphy

Aragatuba, Adamantina and Marilia formations. The sedimentation of Bauru Group was controlled by a
combination of post-basaltic tectonism (responsible for the migration of the depocenters), erosion and
climatic changes. Three main depositional phases are separated by two erosive/non-depositional phases
defining depositional sequences. The fluvial-lacustrine deposition represented by the Caiud/Pirapozinho
formations (first sequence), initially filled the basaltic substratum troughs. After an erosional interval, the
Santo Anastacio Formation was deposited and overlapped (eastward) underlying beds (second sequence).
Renewed erosion and tectonism initiated the last depositional sequence, with the migration of the depo-
center to the Queiroz depression. High topographic gradients initially favored the accumulation of fluvial
deposits of braided systems of the Birigiii Formation. With the enlarging of the depositional area, a lacus-
trine system was formed (Aracatuba Formation) and overlapped by a fluvial system with progradation of
lacustrine deltas (Adamantina Formation). The sedimentation of the Bauru Group ceased with deposition
of marginal fans of Marilia Formation.

© 2009 Elsevier Ltd. All rights reserved.

ARTICLE INFO RESUMDO

Palavras-chave: Os sedimentos cretaceos suprabasalticos da Bacia do Parand, reunidos no Grupo Bauru, ocupam area de
GFUPO bauru 117.000 km? no Estado de Sio Paulo, sendo subdivididos nas formacdes Caiud, Pirapozinho, Santo Anasta-
Sedimentacdo cio, Birigiii, Aracatuba, Adamantina e Marilia. Essas unidades encontram-se enfeixadas por superficies de
zlssttrzrtr;gargggosmonal discordancia regionais; sua sedimentacado foi controlada pela combinagdo de tectonismo pés-basaltico
(responsavel pela migracdo dos depocentros), processos erosivos e mudancas climdticas. Trés fases
deposicionais principais, separadas por superficies erosivas/ndo-deposicionais regionais marcaram a
sedimentacdo do Grupo Bauru, definindo trés seqiiéncias deposicionais. A deposicdo flavio-lacustre, rep-
resentada pelas formacgdes Caiud/Pirapozinho (primeira seqiiéncia), preencheu inicialmente calhas
deprimidas do substrato basaltico. Apés ciclo erosivo, a sedimentacdo foi retomada pela Formagdo Santo
Anastacio que ampliou o sitio deposicional, avan¢ando na diregdo leste (segunda seqiiéncia). Apds novo
ciclo erosivo e rearranjo tectdnico da bacia, teve inicio a deposicdo da seqiiéncia mais jovem, com a
migracdo do depocentro para a Depressdo de Queiroz. Gradientes topograficos elevados favoreceram, ini-
cialmente, a acumulacdo de depésitos fluviais de sistemas entrelacados da Formagao Birigiii. Com a amp-
liagdo da area deposicional, instalou-se sistema lacustre (Formagdo Aragatuba), recoberto pelo avango de
sistema fluvial meandrante marginal com progradacdo de deltas lacustres (Formacdo Adamantina). A
sedimentacdo do Grupo Bauru se encerra com a deposi¢do dos leques marginais da Formac¢do Marilia.
© 2009 Elsevier Ltd. All rights reserved.

1. Introduction
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nic rocks, is the predominantly siliciclastic continental sequence of
the Bauru Group. This Cretaceous unit is limited by regional uncon-
formities and called Bauru Supersequence by Milani (1997). The
basal unconformity separates the Bauru deposits from the Gondw-
anic successions of the Parana Basin, and the upper unconformity
corresponds to the South American geomorphological surface
(King, 1956) separating the Cenozoic layers deposited above.

The Bauru Group sediments are distributed over approximately
370,000 km? of Brazilian territory (Fig. 1), covering western Minas
Gerais, northwestern Parand, southeastern Mato Grosso do Sul,
southwestern Goids and central-western Sdo Paulo states. These
deposits have maximum preserved thickness slightly larger than
300 m and average around 100 m. Most are fine- to coarse-grained
sandstones, slightly to highly clayey, sparsely conglomeratic, and
have variable content of calcite cements. There are also some inter-
calations of siltstones, shales, mudstones and sandy limestones
(DAEE, 1976). Small bodies of analcimite rocks (less than 30 m),
intercalated in the upper portion of the unit in Sdo Paulo State, rep-
resent contemporary alkaline volcanic activity (Coimbra et al.,
1981).

The substratum of the Bauru Group is formed mainly of volcanic
rocks of the Serra Geral Formation, and locally some aeolian sedi-
ments of the Pirambéia and Botucatu formations, all of which be-
long to the Sdo Bento Group (Suguio et al., 1977; Paula e Silva
and Cavaguti, 1994). The depocenter of Pirambdia and Botucatu
formations occupies the same position as the greatest thicknesses
of lavas of the Serra Geral Formation. The limits of Bauru deposi-
tion were controlled by tectonic elements, that largely influenced
the geometry of the sedimentary deposits; for example the Ron-
donépolis high to the northwest (Coimbra, 1991), the Paranaiba
high to the northeast (Hasui and Haralyi, 1991), the Serra do Mar
mountains to the east (Almeida, 1976), the Ponta Grossa arch to
the southeast and the Piqueri River lineament to the southwest
(Ferreira, 1982; Riccomini, 1997) (Fig. 1).

The age of the Bauru Group is still a controversial subject, due to
the shortage of paleontological data of chronostratigraphic value.
According to Freitas (1973), Soares et al. (1980), Filfaro and Barce-
los (1993) and Dias-Brito et al. (2001), the lower limit of the Bauru
unit should be placed in the Early to Middle Cretaceous and its
upper limit in the Late Cretaceous. Many authors suggest a Late
Cretaceous age for the unit (Fernandes and Coimbra, 1994, 1996;
Gobbo and Petri, 1999), based on vertebrate fossils content (Huene,
1939 apud Fernandes, 1998) and on the minimum age of volcanic
alkaline rocks (around 61 Ma) intercalated in the sedimentary rock
succession. The deposition of these Cretaceous deposits may be
correlated to the evolution stages of the Santos Basin, at the Brazil-
ian Atlantic margin (Pereira et al., 1986).

In Sdo Paulo State (Fig. 1), the Bauru Group covers an area of
approximately 117,000 km? and comprises the Caiud, Pirapozinho,
Santo Anastacio, Birigiii, Aracatuba, Adamantina and Marilia for-
mations. These lithostratigraphic units were recently proposed
by Paula e Silva (2003) and Paula e Silva et al. (2003, 2005)
(Fig. 2), based on subsurface data, mainly from well logs and cut-
tings data, and are broadly similar to that of Soares et al. (1980).
These lithostratigraphic units are bounded by two regional uncon-
formity surfaces: surface S1 separates the underlying sediments of
the Caiud and Pirapozinho formations from the overlying deposits
of the Santo Anastacio Formation; unconformity surface S2 sepa-
rates the Santo Anastacio Formation below and the Birigiii, Araga-
tuba and Adamantina formations above (Fig. 3). Subsurface
alkaline rocks called Taitiva Analcimites by Coimbra et al. (1981)
are interbedded with sandstones of the Adamantina Formation,
in a small area in the northeastern portion of the study area, close
to Jaboticabal (Figs. 1 and 2).

The substratum of the Bauru sediments in Sdo Paulo State is
represented mainly by volcanic rocks of the Serra Geral Formation,

and dips regionally westward to the Parana River valley. Dips are
steeper close to the outcrop area and gentler away from it.

Bauru deposits are separated into internal depressions and
highs inherited from the basaltic substratum, which influenced
the migration of the depocenters (Paula e Silva, 2003). Erosion on
both regional and local scales, which is largely influenced by cli-
matic conditions, dictated the preservation of a large amount of
sediments deposited in the basin. Superimposed deformational
events (uplift and subsidence) related to neotectonic processes
(Riccomini, 1997) largely modified the volcanic substratum after
the deposition of the entire unit. The interpretations presented in
this paper are based mainly on geophysical logs and data extracted
from water wells (Fig. 4).

2. Structural configuration of the substratum of the Bauru
Group

The accommodation space of the Bauru Group developed over
a time span of some 40 Ma, since the cessation of the Serra Geral
magmatism, by a combination of continuous thermal subsidence
(Fernandes et al., 1993) and marginal uplift of the basin (Ron-
donépolis high to the northwest; Paranaiba high to the north-
east; Serra do Mar mountains to the east; Ponta Grossa arch to
the southeast). The largest preserved thicknesses of the Bauru
Group and its most complete stratigraphic section are located
in the southwest region of Sdo Paulo State. Here too is the larg-
est thickness of Serra Geral lavas, suggesting a genetic link be-
tween this deposition and the crustal thinning related to the
basaltic plateau in the central region of the Parana Basin (Zalan
et al., 1990).

The basement configuration of the Bauru Group in Sdo Paulo
State mainly represents the morphologic expression of the basaltic
substratum, modeled by the combined action of erosive and tec-
tonic processes during the Early Cretaceous. Frangipani (1964,
apud Vieira, 1981) argued that both structural and morphological
landforms were present and considered that the aspects presented
by the surface of the basalts derived from both. Zalan et al. (1990)
considered that the most common events were erosive in response
to uplift at the basin borders, although the eroded thickness of the
Serra Geral Formation is unknown.

From a structural point of view, the linear tectonic elements
of the Parand Basin are oriented along three main trends: NW-
SE, NE-SW and E-W. The first two represent ancient weakness
zones in the crystalline basement that controlled the entire
sedimentation of the Parand Basin. These old structures were
responsible for the control of the depocenters and intrabasin
highs in the Parana basin (Zalan et al.,, 1987, 1990). Reactiva-
tion of these ancient structural directions associated with the
rifting process of the Santos Basin, would have caused the
compartmentalization of the northern area of the Paranad Basin,
chiefly in S3o Paulo State, forming a depressed region in the
area of Pontal do Paranapanema (Presidente Bernardes depres-
sion), where the initial deposition of the Bauru Group took
place.

The relief on the Bauru-Serra Geral contact has been mapped
mainly from ground water studies (Arid, 1966; Mezzalira, 1974;
Suguio et al., 1977; Brandt Neto et al., 1978; Barcha, 1980, 1985;
Paula e Silva, 2003). Irregularities on this contact surface are
attributed to differential resistance to erosion or tectonic causes.
Barcha (1980, 1985) emphasized the presence of a 2-m-thick
breccia of basaltic fragments just below the deposits of the Bauru
Group.

The configuration of the basaltic substratum in S3o Paulo State
(Fig. 5) shows a compartmentalized basin with internal highs and
depressions. There are two main depocenters striking NE-SW (dip-
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Lithostratigraphic subdivision of
the Bauru Group in Sao Paulo State
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SG = Serra Geral
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Fig. 2. Stratigraphic relationships between the suprabasaltic Cretaceous formations
in the different compartments of the Bauru Group in Sdo Paulo State (modified from
Paula e Silva (2003)). S1 and S2: regional unconformity surfaces.

ping SW). These depressions are separated by a structural high,
also striking NE-SW (also dipping SW), and another one stiking
NW-SE (dipping NW); they clearly show the importance of the tec-
tonic elements noted by Zalan et al. (1987, 1990) in controlling the
structural framework of Bauru deposition. The principal structures
identified were the Presidente Bernardes, Dracena, Sud Menucci,
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Queiroz and Rio Preto depressions and the internal highs of Tanabi,
Pereira Barreto and Paraguacu Paulista (Paula e Silva, 2003; Paula e
Silva et al., 2005) (Fig. 5), which suggest the greater influence of the
northeastern trends in relation to the northwestern trends.

2.1. Presidente Bernardes depression

The Presidente Bernardes depression (Fig. 5) forms a roughly
circular trough, limited by the Parana River to the west, the exten-
sion of the Guapiara lineament to the north and the Sdo Jer6nimo-
Curidva lineament to the south. This trough accommodates a sed-
imentary succession over 270 m thick (Paula e Silva et al., 1994,
1999). Based on field mapping, Santoro and Massoli (1985) sug-
gested that in this region the basalt surface has a synclinal form
with a NE-SW axis.

2.2. Dracena depression

The Dracena depression forms an oval trough with long axis in
NW direction. It is located in a polygon composed of the Peixe,
Aguapei and Parana rivers and is separated from the Presidente
Bernardes depression by the extension of the Paraguagu Paulista
high (Fig. 5). All the wells drilled in this depression reached the ba-
salt at depths greater than 260 m.

2.3. Sud Menucci depression

The Sud Menucci depression also forms an elongated trough
with its longer axis in the NE direction, integrating the regional
structural low along with the Presidente Bernardes and Dracena
depressions (Fig. 5). It is limited to the north by the uplift of the
basaltic surface near the Grande River, to the south by the Drace-
na depression, to the west by the Pereira Barreto high, and to the
east by the Tanabi high. Compared to adjacent depressions, it
occupies the most elevated structural position. This structure
was mentioned in the work of DAEE (1976) and Santoro and Mas-
soli (1985).
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2.4. Rio Preto depression

The Rio Preto depression was mentioned by Santoro and Massoli
(1985) and Campos et al. (1992). It constitutes a NNE trough dip-
ping SSW, limited to the north by the basalt uplift in the region of
Grande River, to the west by the Tanabi high, to the east by the rise
in volcanic substratum and to the south by the Queiroz depression,
close to the Tieté River valley (Fig. 5). The Santo Anastacio Forma-
tion deposits are preserved in this depression, isolated from their
main area of occurrence by the Tanabi high.

2.5. Queiroz depression

The Queiroz depression forms a NE-SW trough, with the axis lo-
cated almost in the central part of the occurrence area of the Bauru
sediments in S3o Paulo State. This trough corresponds to the south-
ern extension of the Rio Preto depression (Fig. 5). It is limited to the
north by the Tieté River valley, to the south by the Paraguagu Pauli-
sta high, to the west by the Tanabi high extension and to the east
by the basaltic substratum uplift. Santoro and Massoli (1985) de-
scribed this depression as an elongated structural low with a NE-
SW axis. Fernandes (1998) referred to this structure as a depressed
zone where the totality of the Aracatuba Formation was accumu-
lated. According to Paula e Silva (2003), this was the main depo-
center of Aracatuba Formation and can be correlated to other
lacustrine deposits in the basin.

2.6. Pereira Barreto high

The Pereira Barreto high is a structure on the west bordering the
Sud Menucci depression; it is disposed parallel to the Parana River
in the northwestern region of the Sao Paulo State (Fig. 5). It has a
NE-SW longitudinal axis and dips to the SW. It was recognized

by DAEE (1976) as “a structural high alongside the Parana River”.
Santoro and Massoli (1985) informally designated this prominent
feature as Andradina high. Due to its location and elevated position
in relation to the Sud Menucci depression, it could have constituted
a geographic barrier during the deposition of the Caiud and Santo
Anastacio formations (Paula e Silva, 2003).

2.7. Tanabi high

The Tanabi high represents a prominent structural feature in
the basaltic basement topography, which separates the Rio Preto
depression to the east and the Sud Menucci depression to the west
(Fig. 5). It emerges on the northern Grande River valley and contin-
ues in a NE-SW orientation with a SW dipping direction until
crossing the Tieté River. It was first mentioned by DAEE (1976)
as the Tanabi-Votuporanga high; by Santoro and Massoli (1985)
as the Balsamo high. Barcha (1985) recognized this structure as
responsible for the non-deposition of the Santo Anastacio Forma-
tion in the vicinities.

2.8. Paraguacu Paulista high

The Paraguacu Paulista high is the only NW-SE prominent
structural feature of the basaltic substratum in S3o Paulo State ter-
ritory (Fig. 5). Its southern limit is the Paranapanema River and
dips to the NW, in the direction of the Parana River. Its northwest-
ern extension was probably responsible for the individualization of
the Presidente Bernardes depression to the south and the Dracena
depression to the north, prior to the pre-Bauru erosional surface.
This structural feature is genetically linked to the Guapiara fault
zone, constituting its northwest end portion. The Guapiara, Sao
Jerénimo - Curidiva, Alonzo River, and Piqueri River lineaments
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were identified by Ferreira (1982), using aeromagnetic data. Ferre-
ira (1982), Zalan et al. (1987, 1990) and Milani (1997) considered
that these deep structural features of NW-SE trend are responsible
for the Serra Geral lava flow, the alkaline magmatism and the gen-
eration of minor structures in the Parana Basin.

3. Sedimentation of Bauru Group

The Bauru Group sedimentation took place after the most
remarkable tectonic phase of the Parand Basin evolution, when
an enormous volume of basaltic lava covered almost its entire area,
as a consequence of the Gondwana break-up and the opening of
the South Atlantic Ocean during the Jurassic-Cretaceous (Zalan
et al, 1990). The igneous events occurred between 137 and
127 Ma (Turner et al.,, 1994), leaving a very thick pile of basalt
flows and an intricate net of dikes and sills. This tectonic mega-
event reactivated ancient weakness zones in the basement along
the main NE-SW and NW-SE trends (Ferreira, 1982; Zalan et al.,
1987; Milani, 1997), constraining the intrusive and extrusive mafic
bodies. It caused the last phase of important basin subsidence, as a
result of the weight exerted by the lavas on the crust, and is
responsible for establishing a third structural trend with E-W
direction (Zalan et al., 1987). This complex tectonic and magmatic
event in the South American Platform was named Wealdenian
Reactivation (Almeida, 1967).

For Milani (1997), the depocenter of the Bauru Group overlaps
the largest thicknesses of the Serra Geral Formation, and suggests

that the subsidence of the basin, at this time, was due to negative
flexural adjustments of the lithosphere after cooling and mechan-
ical accommodation of the volcanic rocks. Development of the sed-
imentation was conditioned by the Guapiara fault zone in Sdo
Paulo State, and by the Sdo Sebastido high in Parana State (Zalan
et al., 1987). Considering the end of the basaltic volcanism between
137 and 127 Ma (Early Cretaceous) and the Senonian age (89 Ma -
Late Cretaceous) of the Bauru Group sediments (Fernandes and
Coimbra, 2000), around 40 Ma would have passed until proper
accumulation conditions occurred for the first Late Cretaceous
deposits. Soares et al. (1980) and Dias-Brito et al. (2001) assumed
Aptian age for these sediments; then only 6 Ma would have passed,
suggesting a relatively short erosion cycle.

The beginning of the Bauru sedimentation is still a controversial
issue, which lacks detailed biostratigraphic studies. In spite of the
uncertain beginning, whether in the Early or Late Cretaceous, the
Bauru succession was deposited over an extremely irregular basal-
tic substratum, as often referred to in the literature (e.g., Arid,
1966; Mezzalira, 1974; Suguio et al., 1977; Brandt Neto et al.,
1978; Soares et al., 1979; Barcha, 1980, 1985). These irregularities
have been attributed to differential erosion or tectonic causes. The
presence of basalt breccias and basal conglomerates at the contact
between basalts and Bauru deposits (Salamuni et al., 1981; Ricco-
mini et al., 1981; Sobreiro Neto et al., 1981; Brandt Neto, 1984;
Barcha, 1985; Fernandes and Coimbra, 1994) suggests that the
irregularities of an erosive nature would have been generated by
the fluvial currents over a tectonically irregular basaltic
substratum.
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Over this basement, in the most depressed portion of the basin
(southwestern region of Sdo Paulo State - Presidente Bernardes
Depression - Fig. 5), the first sandy-clayey clastics of the Bauru
Group succession were deposited. It comprises the Caiua and Pir-
apozinho formations, which initially filled the major irregularities
in the basaltic substratum (Fig. 6). These lithostratigraphic units
show cyclic inter-tonguing between aeolian-fluvial sandstone
and lacustrine mudstone facies, respectively (Paula e Silva et al.,
2005).

This first succession was deposited mainly in an endorreic flu-
vial system, where meandering rivers reach shallow lacustrine
bodies. This lacustrine system had probably a reduced extension
compared to the fluvial system and appears to have been barred
by the intersection of the Tanabi and Paraguacu Paulista highs.
The sediments were better preserved in an elongated area about
3,500 km?, limited to the east by these highs. The main clastic in-
flux probably came from southwest to northeast (Fig. 7); sandy
wedges prograded over the lacustrine sediments, with advances
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and retreats controlled by the oscillations of the local base level.
Fluvial-aeolian interaction occurred, mainly in the more distal por-
tions of the Pirapozinho lacustrine system in the Pontal do Paran-
apanema region (Parand and Paranapanema rivers confluence,
Fig. 1).

The Caiud/Pirapozinho sediments filled the basaltic substratum
irregularities to the southwest and expanded its limits to the
northeast, occupying the Dracena and Sud Menucci depressions
that, along with the Presidente Bernardes depression, form an
elongated northeast trough (Fig. 8). The Tanabi and Paraguacu
Paulista highs maintained a slight prominence, just enough to pre-
vent the transgression of the Caiud/Pirapozinho sedimentation to
the eastern portions of the basin. This disposition and localized
character of the deposits might have induced Fdlfaro and Barcelos
(1993) to consider a rift phase for the deposition of the Caiua and
Santo Anastacio formations.

The basin underwent a period of bypass after the initial phase of
sediment deposition, generating a regional unconformity surface
(S1). The S1 surface represents a temporal and erosive hiatus, clos-
ing this depositional phase and defining the first depositional se-
quence of the Bauru Group.

With the return of subsidence conditions, the second deposi-
tional phase was marked by the fluvial braided system of Santo
Anastacio Formation, with dominant sand deposits and little shale.
Locally, as in the southwestern region of the state, meandering
streams deposited point-bar facies, in the lower and middle por-
tions of the unit. Wind reworking of fluvial bars deposited aeolian
dunes over fluvial facies.

Fluvial conditions persisted during this phase and the deposi-
tional area grew northward and southeastward, reaching the Rio
Preto depression (Fig. 9). In the southeastern portion of the basin,
deposits of the Santo Anastacio Formation transgressed over the
Paraguacu Paulista high, accumulating more than 90 m of sedi-
ments. Here Soares et al. (1979) recognized fine to very fine sand-
stones which they called Ubirajara lithofacies.

During deposition of the Santo Anastacio Formation, the volca-
nic substratum of the Paraguacu Paulista high was overlapped by
alluvial fill, whereas the Tanabi high was not.

There is evidence for an unconformity between the Santo
Anastacio and Adamantina formations. This erosional event can
be well observed near Sdo José do Rio Preto, where the abrupt con-
tact between the units is clearly marked in geophysical logs. As can
be seen in Fig. 10, drilling wells close to this city reached the vol-
canic basement at approximately the same altitude (~350 m), indi-
cating that there was no vertical movement in the substratum,;
also, the top of the Santo Anastacio Formation is unleveled about
30 m in a distance of 10 km. Furthermore, the occurrence of Santo
Anastacio Formation in the western and southern portions of the
basin and in the Rio Preto depression in the east, suggests that it
overlapped the Tanabi high. Thus it may be that the Santo Anasta-
cio Formation had a much wider lateral extent, occupying a greater
area than that seen in the isopach map (Fig. 9).

At the end of the deposition of the Santo Anastacio Formation,
the basin entered a bypass/erosional process that persisted until
new tectonic adjustments and climatic changes occurred, such as
border elevation, displacement of the internal structures of the ba-
sin, followed by an increase in water drainage. These events were
responsible for the erosion of underlying sediments (Santo Anasta-
cio Formation) and volcanic rocks exposed on the Tanabi high
(unconformity surface S2). The Queiroz depression was initiated
at this time and constitutes a remarkable example of erosive pro-
cesses cutting through prior deposited sediments and substratum
(Fig. 3). The Santo Anastacio Formation deposits constitute the sec-
ond depositional sequence of the Bauru Group in Sdo Paulo.

When favorable conditions for sedimentation were restored, the
troughs left by the erosive cuttings were initially filled by fluvial
braided deposits of the Birigiii Formation. This unit, found only
in subsurface in the central region of the basin (Fig. 11), is charac-
terized by the succession of sand bodies with predominantly cylin-
der-shaped GR (gamma ray) logs and rare intercalations of clayey
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Fig. 10. Correlation between two wells in the city of Sdo José do Rio Preto (modified from Paula e Silva (2003)). Location of the city is shown in Fig. 1.

bodies and low mud content (Fig. 12). The depositional area was respond to the Aracatuba and Adamantina formations,
enlarged mainly by the installation of a shallow lacustrine system respectively.
which worked as regional base level, and was associated with a The depocenter of the Aracatuba Formation is located in the

meandering fluvial system. The lacustrine and fluvial deposits cor- Queiroz depression and covers the whole central and southwestern
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Fig. 12. Correlation between two wells drilled in the city of Birigiii (modified from Paula e Silva (2003)). Location of the city is shown in Fig. 1.

portions, and many other restricted areas in Sdo Paulo State
(Fig. 13). It is probable that the lakes of the central and southwest-
ern portions were separated from smaller lakes spread over the ba-
sin. Thus, the Aracatuba Formation represents a time interval of
mainly humid conditions, favoring the accumulation of water in
the most depressed areas. The clastic influx was multidirectional
and marked the major phase of endorreism of the basin.

At the first step of the final stage of basin infilling, the Adaman-
tina fluvial system overlapped the Santo Anasticio Formation to
the west (preserved in the marginal portions of the lacustrine sys-
tem), the basalts to the east, and finally the clay-rich deposits of
the Aracatuba Formation in the central area. The fluvial deposi-
tional system of the Adamantina Formation advanced over the
lacustrine system of the Aracatuba Formation, determining a major
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Fig. 13. Isopachs of the Aragatuba Formation (modified from Paula e Silva (2003)).

succession of coarsening-upward pattern composed of smaller fin-
ing and coarsening-upward cycles. The successive stacking of sin-
gle sand bodies increasing in thickness and grain size upwards,
just overlying Aracatuba clay-rich beds, suggests the deposition
of small lacustrine deltas in the lower portion of the Adamantina
Formation (Paula e Silva et al., 2006). Sedimentation proceeded
with the accumulation of cyclic sand deposits showing both fining
and coarsening-upward patterns, suggesting deposition on point-
bars and longitudinal sandbars, respectively. The meandering flu-
vial system dominates at the upper portion of the Adamantina For-
mation, following braided fluvial deposits, which overly the basal
deltaic deposits (Fig. 14). The deltaic deposition was controlled
by the expansion and retraction of the lacustrine system of Araca-
tuba Formation due to climatic and/or tectonic variations (Paula e
Silva et al., 2005).

These variations in the depositional systems reflect the climatic
changes imposed to the basin that initially had a more humid cli-
mate, which gradually passed to a more arid climate. For example,
the kaolinite clay-rich sediments occur at the base, and are re-
placed by montomorillonite-rich sediments at the top of Adaman-
tina Formation (Brandt Neto, 1984; Petri, 1998).

The sedimentation of the Adamantina Formation extended
throughout the whole area of Bauru deposition (Fig. 15). While
the older units occupied well-delineated compartments, strongly
controlled by internal highs and depressions, the Adamantina For-
mation was deposited over a smoothed surface and overlapped the
limits of preexisting units, advancing over the basalts, and greatly
expanding the basinal depositional area. This phase is marked by
increased uplift of the basin borders, such as those defined by
important tectonic highs (Fig. 1).

The alkaline volcanic rocks of Taitiva Analcimites are interbeded
with the Adamantina Formation in the northeastern portion of the
basin. Their origin is related to the alkaline rocks of the Pocos de
Caldas Massif (Minas Gerais State), formed between 87 and
60 Ma, that is, between the Coniacian and Paleocene (Almeida,
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Fig. 14. Sedimentation cyclicity of the Adamantina Formation as shown in the
geophysical log of a well located in the Presidente Prudente region. Location of the
city is shown in Fig. 1.

1983). Paula e Silva et al. (2002) related gamma-ray anomalies of
geophysical logs nearby S3o José do Rio Preto (Fig. 16) to the con-
tribution of volcanic materials to Adamantina Formation. The
authors suggested a possible chronological correspondence with
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the Uberaba Formation, the occurrence of which is restricted to
Minas Gerais.

At the end of the Cretaceous, the continuous uplift of the basin
borders exposed the Precambrian and Paleozoic basement rocks,
providing clastics for the deposition of marginal fans of the Marilia
Formation (Fernandes and Coimbra, 1996). These fans must have
occupied a much larger area than current geologic maps show,
considering their overlap over the older formations. However, the
Cenozoic erosion dissected most of the Bauru sediments, chiefly
along the basin axis. In fact, only a small outcropping area was pre-
served due to intense calcite cementation of its sandstones. The
isopach map for this unit is shown in Fig. 17, except for the occur-
rences recorded in the Monte Alto region which are not repre-
sented due to scarce data.

The Marilia sedimentation is considered to be the climax of the
basin infilling, and the majority of researchers agree on sedimenta-
tion by alluvial fans under semi-arid climate conditions for the unit
(e.g. Soares et al., 1980; Barcelos and Suguio, 1987; Fernandes,
1998). Evidence of dry paleoclimate are provided by the presence
of calcretes and palygorskite, as well as textural and mineralogical
immature sediments (Petri, 1998).

Unconformity between Marilia and Adamantina formations as
presented by Dias-Brito et al. (2001) is debatable. Besides the fact
that the studied samples came from distinct outcrop areas in the
basin (Adamantina sediments were sampled in the central and
southwest regions of Sdo Paulo and the Marilia equivalent sedi-
ments were sampled close to Ponte Alta, in Minas Gerais), samples
of Adamantina Formation were collected in areas where the unit is
extensively eroded. In the present study only six wells cutting
through Marilia and Adamantina Formations have been logged,
preventing a more detailed analysis and interpretation of the con-
tact between these units.

At the beginning of the Tertiary, the Bauru depositional area lost
its subsiding character and positive epeirogenic movements
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Fig. 18. Well-logs correlation between the cities of Presidente Prudente and
Regente Feij6, with datum at sea level (modified from Paula e Silva (2003)). Location
of the section is shown in Fig. 17.
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started, exposing its deposits to progressive erosion until the pres-
ent time.

During the Paleocene and the Eocene, the eastern flank of the
basin went through an intense erosive phase which resulted in
the development of the Japi geomorphological surface (Almeida,
1976). This regional unconformity surface might be correlated to
the unconformity surface at the end of the Cretaceous in the Santos
Basin (Macedo, 1989). The tectonic activity continued disrupting
the Japi surface and creating the taphrogenic basins of southeast-
ern Brazil (Macedo et al., 1991). The continued uplift of the eastern
border is corroborated by the deposition of two Tertiary prograd-
ing sequences in the Santos Basin (Pereira et al., 1986). Uplift of
the Parana basin during the entire Cenozoic appears to be related
to isostatic adjustment. Soares et al. (1979) suggested that the
deposition of younger sediments in the basin area occurred in val-
leys cut into the Mesozoic sediments by fluvial erosion, as a conse-
quence of the pulsation of the marginal ridges.

The Bauru Group substratum underwent modifications in its ori-
ginal form, adjusted to later tectonic events. The main tectonic fea-
tures, inherited from previous phases, kept their behavior during its
evolution. An example is observed in Fig. 18 where the Paraguacu
Paulista high, a western extension of the Guapiara lineament, as-
sumed ascending behavior, offsetting lithostratigraphic units dur-
ing post-Cretaceous time. This section reveals that an
offset already existed in the top of the basalt at the time of the depo-
sition of the Pirapozinho Formation. Almost equal thicknesses of
the Santo Anastacio and Aragatuba formations, as shown in well
log correlations, indicate that there was no differential movement
during the deposition of these units, that is, the tectonic feature re-
mained inactive during this period, as well as during the deposition
of the Adamantina Formation. On the other hand, Tertiary epeiro-
genic movements disrupted the lithostratigraphic units to the cur-
rent situation. In this example the differences reached around 53 m
over 12.3 km, resulting a gradient of 4.3 m/km.

The Cenozoic Era marks the end of the deposition of the Bauru
Group and closes the last period of effective subsidence within the
Parand Basin; from there on predominating events of entrench-
ment and denudation of the previously deposited units with subor-
dinated sedimentation were restricted to small areas.

4. Conclusions

Sedimentation of the Bauru Group possibly started in the Early
Cretaceous, shortly after the Serra Geral volcanism. Deposition oc-
curred over a predominantly basaltic substratum, disturbed by tec-
tonic and erosive processes. The main structures in the Bauru
substratum are the Presidente Bernardes, Dracena, Sud Menucci,
Queiroz and Rio Preto depressions and the internal highs of Tanabi,
Pereira Barreto and Paraguacu Paulista. These structures controlled
the accumulation and preservation of the supra-basaltic Creta-
ceous units.

Bauru sedimentation took place during three main depositional
phases separated by unconformities - S1 and S2 - defining three
depositional sequences.

The first sequence was dominated by meandering streams
reaching shallow lacustrine bodies; a marginal aeolian system
interacted with the fluvial deposition. It resulted in the interbed-
ding of sandy deposits of Caiud Formation and the clay-rich depos-
its of Pirapozinho Formation. The main sedimentary influx came
from southwest to northeast, with sand wedges overlapping the
lacustrine sediments. Subsequently, the basin entered a bypass/
erosional process responsible for the regional unconformity sur-
face S1.

The second depositional sequence was marked by sandy fluvial
sedimentation of the Santo Anasticio Formation, with facies of

aeolian reworking. Fluvial conditions persisted with the deposi-
tional site enlarging to the north and southeast. In this phase, the
Tanabi high remained relatively elevated. At the end of deposition
of the Santo Anastacio Formation the basin was subjected to a by-
pass/erosional process — unconformity surface S2.

The third depositional sequence was preceded by tectonic rear-
rangement and climate change, such as elevation of the borders,
reactivation of internal tectonic structures and increase of water
input in the system. Subsidence of the Queiroz depression favored
the accumulation of fluvial braided deposits of the Birigui Forma-
tion and lacustrine deposits of the Aracatuba Formation in the
deepest portions of the basin. The Bauru sedimentation continued
with the deltaic and fluvial deposits of the Adamantina Formation,
overlapping the Aracatuba and Santo Anastacio formations.

Because of the uncertainty of the nature of the contact between
Marilia and Adamantina Formations, Marilia deposits were not
considered in this sequence stratigraphy analysis.

At the beginning of the Tertiary, the Bauru depositional site lost
its subsiding character, and positive epeirogenic movements began
to dominate, exposing its deposits to progressive erosion.
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