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INTRODUCTION
Follow ing the global eha nges oeeurred at the Kff

boundary, the Paleogene was marked by worldw ide
pa leogeographic reorganizations (Pomcrol, 1982;
Berggren et al., 1985 ). At this time, the opening of the
South Atlantic Oce an was sti ll in progress, resulting in
the generation of severaI sedimentary bas ins along the
Brazilian coast , The sedimentary rocks ofthe Continental
Rift of Southeas tern Brazil (CRSB) are the most
com plete record of the geological eve nts developed in the
ons hore arca during this period. The provenance of these
sedimentary deposits was studied, wit h emphasis placed
on the min cralogy of the clay minera is and rccognition of
their pos sible source areas based on Nd isotopic
signatures of whole rock and c1ay (finer than 2 microns)
frac tion fro m the cen tra l seg ment ofthe CRSB .

GEOLOGICAL SETTING
Th e Co ntinenta l Rift of Southeastcm Brazil (C RSB)

(Ri ccomini, 1989), of Cenozoic age, is an ENE-tre nding,
elongate, narrow trough, about 1000 km long , that
stretches fro m Curiti ba (Paraná) in the WSW to Barra de
São João (Rio de Janeiro) in the ENE (Fig. I ). The CRSB
was forme d as a result of late processes related to the
break-up of Gondwana, separation of South America
from Africa and the opening of the South Atlantic Ocea no
In the early Tert iary, NNW -SSE reg ional extension,
related to therm omee hanical tilting of the adjoining
offsho re Santos basin, reac tivated ENE shear zones
within the Precambri an basement lead ing to the
generation of contine ntal half-gra bens.

T he sedimentary fi lling, syn-te ctonic to the NNW-SSE
extension, is mai nly represented by Eoce ne-O ligocene
alluvial siliciclastic rocks (co nglomerates, sandstones and
mudstones) deposited in an alluv ial fan sys tem.
Oligocene lacu strine clays tones and shales are
interfingered with the alluv ial sediments in the central
portion of the CRSB.

MATERIALS AND METHODS
Th e studied samples were collected in several

outcrops in the central seg ment of the CRSB (Taubaté
and Resende basins) and in a core drilled in the central
par! of the Taubaté Basin (Fig. I).

Min eralo gical anal yscs, inc lud ing petrog raphic
studies, X-ray diffraction and sca nning electron

microscopy, were deve loped in the labora tori es of the
10USP. Ali Nd isoto pic analyses were carried out in the
Geochronology Laboratory of the UnB, after sample
dissolu tion in the lab orat orics of the 10 CE/UNESP.

MINERALOGICAL AND GEOCHEMICAL
RESU LTS

Mu dstones and c1aystones in the CRSB are massive
and made up esse ntially of det rital smec tite and
interstratified iIIite-smecti te (I/S). Mica and kaolinite
occur in variable pro porti ons and quartz and feldspar are
the main sand-grained c1asts in these rocks. Th e smectite
and I/S are platy and relatively coarse-grai ned (plates
coarser than 5 micron s in diameter), with slightly
undul ated boundaries (Sant' Anna, 1999).

T DM model ages obtained for whole rock mudstones
and c1aystones of the central segment of the CRSB vary
between ca. 1.8 and 2.2 0 .1 (Table I). T hese values
indicate the Precambrian basement as the main source
arca , for whic h Prot ero zoic to Arc hea n TDM mode l ages
were already record ed (e.g. Sat o & Campos Neto, 1996;
Ta ssinari & Sato, 1996; Cor dani & Sa to, 1999). T he
analyzed c1ay fract ion of lacustrine c1aystone algo
displays Proterozo ic model age (ca. 1.9 0.1). Younger
model age of ca. 1.3 Ga was obta ined only for whole rock
of alluvial mudstone probably derived from mixed souree
areas, the Preca mbrian rocks and Late Cre taceous
alkaline massifs (which have T DM model ages around
0.8 0 .1).

DISCUSSIONS AND CONCLUSIONS
At the end of the Late Cretaceous and beginning of the

Pa leogene thc rclicf was low du e to the deve lop rnc nt of
the South American Planat ion Su rface (King, 1956). In
this geo morp holog ic context, the origin of the detr ita l
smect ite and 1/S is attri buted to chemical weatheri ng
processes forming paleoso ls by the aiteration of the
Precambri an basement roc ks of CRSB pro bably during
the Ear ly Tertiary . Late Cretaceous alkaline massifs may
have contribu ted only locally, The smectitic pa Jeosols
were transported into the continent al half-grabens by
mud flows in an al1uvial fan system dur ing the Eocene­
Oligocene, passing laterally and upward s to lacustrine
con diti ons, in the Oli gocen e (Riccomini et .11. , 1996;
San t'Anna, 1999).
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Eocene sedime nts of the offsho re basins, São Paulo
Platcau and Rio Grande Rise are abundant in dc trital
smee tite, con sidered as supplied from emc rgcd South
America n eontinent (Robert, 1987) . Ge ologica l,
mine ra logieal and geoehemieal data obtain ed for the
smectitic clay minerais of the CRSB indicate tha t
landrnasses in southeastern Brazil probably ac ted as a
maj or source area to the detri tal clay sedimentation in
western South Atlantic du ring this tim e.
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Figure I, Regional context of the CRSB (Riccomini et al., 1996): I) Precambrian bascment; 2) Paleozoic and Mesozoic sedimentary
deposits of Paraná basin; 3) Mesozoic tlood basalts, Serra Geral Formation; 4) Tert iary basins and associated deposits of the CRSB

(1- Itaboraí basin , 2- Barra de São João graben, 3- Macacu basin , 4- Volta Redonda basin, 5· Resende basin, 6- Taubaté basin,
7- São Paulo basin, 8- Sete Barras graben, 9- Pariqiiera-Açú Format ion, 10- Alexandra Formation, 11- Curitiba basin,

12- Guaraque çaba graben); 5) Prccambrian shear zones, partially reactivated in the Mesozoic and Cenozo ic.

Table I. Sm-Nd data of scdimentary rocks from the Taubaté and Resende basins.

Samnle nO. Basin Smüm m) Ndtnnm) 147Smll 44Nd 143Nd/l 44Nd (± 2SE) 1'(0) Tn~' (Ga)
TB5 0C Taubaté 11,11 57,89 0, 1160 0,51 1800±32 -16,34 1924
CNP 96 Taubaté 7,998 42,752 0,1131 O,511771±13 -16,91 1913

T B534RA Taubaté 6,632 36,345 0,1103 0,1I767±22 -16,99 1867
TB534RA « 211m) Taubaté 6,724 37,043 0,1097 O,511738± 10 -17,56 1900

QZ18 Taubaté 56,088 378,44 0,0896 0,5 11975±2 1 -12,93 1304

CNP 270 Taubaté 6,772 37,223 0, 1100 0,51 1743±06 -17,46 1897
CNP 314 Taubaté 6,699 36,968 0,10 95 0,51I727±09 -17,77 1912
CNP 688 Tauba té 3,965 23,054 0,1040 O,511731±09 -17,69 1809
C]','P 711 Taubaté 6,69 1 36,03 0,1123 0,511 730+06 -17,71 1959
CNP 738 Taubaté 11,315 65,818 0,1039 0,5 1I728±07 -17,74 1812

CNP 763 Taubaté 5,90 34, 16 0,1044 0,5 11752±06 -17,28 1786
CNP 806 Tauba té 5,34 34, 10 0,0946 0.5 11717±25 -17,96 1685
CNP 818 Taubaté 9,76 55,45 0,1064 0,5 1I693±07 -18,44 1904

RE 10A Resende 13,072 82,43 0,0959 O,512010±07 -12,26 1328
CNP 33 Taubaté 4,418 25,502 0,1047 0,5 11703±08 -18,23 1860
CNP46 Taubaté 6,116 35,44 0,1043 0,5 1I727±06 -17,77 1821

CNP 148 Taubaté 5,743 32,49 0,1068 05 11675+32 -18,78 1937

CNP 289 Taubaté 5, 123 28,7 1 0,1079 0,51 1725±07 -17,8 1 1884

RE 14 Resende 5,508 32,85 0,10\3 0,511536±06 -2 1,50 2032

RE 16 Resende 24,274 122,325 0, 1200 0,5 11707+06 -18,16 2160
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