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I NTRODU CTION

The Paraná Basin with an area of appro­
xlmately 1,500,000 km2 is Iím íted by parallels of
150 and 340 S and 470 and 58° W meridians. Its
main geotectonic features are: the Canastra
Arch in the nor th east ; the Ponta Grossa A rch,
the Torres Syncline and the Uruguaya n Shield
In the east; the Martim Garcia Arch in the
south ; and the P una, Asuncíón and Parnpean
Arches In the west (Flg. 1) . The basin shows
presentl y an ovoid sha pe,

Prol\feration o f facies descríptíons rnaí nly
for the Paleozoic fo rmations, although of great
value for paleoenvironmental reconstruct íon, has
caused some diffi culti es to th e understandíng of
the tectonic evolution of the basln. However, if
one conslders on íy the great sedimentary cycles,
whlch are separated by regional unconfnrrnít ies, íts

tectcníc h ístory could be much easíer understood.

Stratigraphlc sequences , as def in ed by
Sloss (1963 ) for North America, represent a va­
luable tool fo r the interpretatlon of the tecto­
sedlmentary h ístory of intracratonlc uníts and
íts cnrrelatíon wlth oth er baslns. In thís sense.
Fúlfaro & Land im (1972) proposed the sub dlvl­
síon of the Paraná Basln sedl me n ta ry cover In to
three stratlgraphíc se quences: the lowe rrnost De-

vonlnn, the middle one-Permo-Carboníferous, and
the uppermost Mesozolc.

An analysis of the Paraná Basin Permo­
Carboniferous sequence, which includes the gla­
cial, Interglaclal and post-glacíaj sedimentary
deposít s of the Tubarão and Passa Dois groups
Is presented In thls papel' (Table 1) .

Regional stratígraphic studies or, th ís unlt on
basis of outcrop analysis is complícated by faeles
change and intervenlng episodes of erosíon at the
ma rgin of the basín, The scarc e subsur face da ta
(less than 50 wells in an area of 1,500,000
kmc) can, nowithstandlng, be adequately ana­
Iysed trough the trend surface technlque. This
technique allows us to work with s equences
thicknesses, s ince thelr variations represent an
effective measure for the study of evolutíon of
structural f eatures.

Th e tecto nic evolut íon of a .r egíon can then
be studied through the preparation of a series
of isopach map s for successive stratigraphlc in­
ter vals, Slnce the ísopach maps tend to show
considcrablc influence of local variatíons , the
smoo th en ing effect of the trend analysls ís useful
for depictlng large scale local var íatíons and re-

( 0 ) Study su ppo r te d br the Fund ação de Am pa ro
l\ P esq ui sa do Estado de Sã o P au lo (F AP ES P ).

Ali . ..tcCld. brCls il. Ci CIlC., (1972), 44, (S uplem ento) .



188 PAULO Mo B. LANDIM an rl V. J . FOLFARÔ

glona.l thlckncss varíatíons (Harbaugh & Mer­
rían, 1968).

GENERAL CHARACTERISTICS

TUBARÃO GROUP

The glacial, Interglac\al and early post­
glacial sedlmentary deposlts outcroppíng on the
eastern and southern slde of the Paraná Basln
are íncluded In the Tubarão Group. Sed ímen­
tary rocks eorrelatable to this sequence in the
northern and westem parts of the basin are
known as the Aquldauana Formatlon. These
rocks rcst unconformably on the Paraná Group
sedlments (Mlddle to Upper Devonlan) and
the crystalllne basement of pre-Sllurlan age. The
upper contact wlth the Passa Dois Group sedl­
ments Is arbltrarlly establlshed, slnce no break
In the sedlmentary process Is recognízed, except
In the basln marginal areas (Landim, 1967, and
Fúlfaro, 1970) . The black shales and Interbedded
lImestones of the Iratl Formatlon, nowlths tan ­
dlng constltute a good gulde-horízon for separa­
tíon of the two groups (Mendes & Fúlfaro, 1966).

Spatial relatlonships among formations
withln the groups are complex and not very
well understood. The stratígraphtc relatlonshlp
between the Itararé and Aquidauana forma­
t íons Is a good example of thís sltuatlon, the
latter belng consldered, elther as older (Northfleet
et al., 1969) or younger than the Itararé (F'úl­
faro, 1971) .

Landim (1970) suggested, altematlvely inter­
fingering relatlonshlp between the two forma­
tíons in the northeastem part of the State of
São Paulo. Unconformable contact of the Aqul­
dauana with the overlying Palerrno Formation
(Northfleet et 0.1., 1969) and transitional contact
with the Iratl Formation have been described
(Petri & Fúlfaro, 1967 ) . Fúlfaro & Landim
(1972) on basís of lithological difference between
the Aquidauana outcropplng in the westem basin
margln (State of Mato Grosso and Republlc of
Paraguay) and the same formation in the State
of Goias, suggested that they may actually re­
present two different stratlgraphlc units.

Sediments of the Itararé Formation were
deposited under glacial and interglacial con­
ditions which ruled the Paraná Basin during
the Upper Carboniferous and Lower Permian.
Analysis of sedimentary structures and rock
distribution indicate that continental type of
glaciation, \'ery similar to the one prevailing
in the northem hemisphere during the Plelsto­
cene is an adequate model for the study of the
glacial deposlts of the Paraná Basin. Recogni­
t10n of number of glacial phases Is doubtfull .

An. Acad. brasil. CMllC., (1972), 44, (Suplemento).

Frakes and Crowell (1969) admited 10 dlstlnct
Ice advances.

The glacial sediments deposíted In subslding
bas íns (Landim, 1970) were very often subjected
to reworkíng duríng retreat of the ice-wedges.
Consequently, only a few secUmentary deposíts may
represent noraíníc materIal, the larger part being
constltuted by outwash sediments. Contacts of
the Tubarão Group with the pre-Silurian base­
ment in the State of São Paulo is generally
marked by a well defined surface of erosion
wlth lowermost sediments being constituted by
breccías and conglomerates including clasts of
local basement deposited in channel-like de­
pressíons. A high tectonic margin instabillty
can thus be admited, whích resulted In a Inten­
se process or reworking of prevíous sedimenta­
ry deposíts at the basin margíns, Petri & Fúl­
faro (1967) showed that most part of Devonlan
sediments in southern São Paulo were removed
by erosion after an upllft caused by faultlng. The
reworked material was deposited in channels
excavated In the basernent rocks,

At least In these areas initiation of depo­
sitlon of the Itararé sediments occurred in small
basins formed malnly by faulting, whích could
represent the initlal phases of formatlon of the
Paraná Intracraton íc basín, Althought strlated
basement rocks are know from several places
developed on crystalline and Devonian rocks,
glacial deposíts have not been recognized In the
basal Itararé.

Marine layers may occur associated with
m íxtítes specially toward lhe eastem margín of
this basin. The meager fossi! assemblages of
these beds vary in the different outcrops. Thin
coai beds, probably related to ínterglacíal or
ín te rstadíal phases also occur intercalated withln
the sequence. An autoctonnous limnlc orígín ís
generaliy accepted for these beds, an Interpretation
not entirely consistent wlth the available geolo­
gical evidences. Both the marine layers and coaI
beds are restricted to the eastem margin of the
Paraná Basin.

Post-glacial conditions probnbly started ear­
lier in the southem Paraná Basin, while glacial
conditions were still prevailing in the north.
Basin-wide tectonic changes during the dcpo­
sitional cycles can be detected trom the glacial
and post-glacial lhickness nnalysis. The greater
thickness of lhe glacial sequence is located at
the «paullsta -goia no-m a togrossen se» sub-basln
(Fúlfaro, 1970). which shows hlgher rate of sub­
sidence in reiatlon to the southern part of Para­
ná Basin which behaved as a more positive tec­
tonic area.

•
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Sedlments of lhe Rio Bonito Fonnation are
usually ínterpreted as representing the ín íctnt íon
of deposítíon of the post-glacíal phase, They seem
though to Interflnger wlth sedlments or the
Itararé Formatíon at some places. The Rio Bo­
nito Is composed malnly by quartz and arkosíc
sandstones. Some coai beds occur a Iittle above
the uppermost mlxtite horizon. Lower and upper
contacts of the Rio Bonito Formation are al­
ways very dlfflcult to estabJlsh, eíther In out­
crops 01' In subsurfnce. By conventlon, the
lowennost sandstone bed above lhe uppermost
mtxtíte of the Itararé and the uppermost sands­
tone bed under greenísh shales at the top of
formatlon are used to define the fonnation
lower and upper boundaríes (Northfleet et al.,
1969).

The Palermo Formation, the uppermost
unlt of lhe Tubarão Group ís composed maínly
by sllty-snndstones and sandy-sílststones, often
lenticular. They are folJowed up by clayey-sílts­
tones whlch mark the Inltiation of a cycle of
sedlmentation under reducing condítíons which
predominate in the deeper parts of the basín OI'

in closed lagoons, Black shales and assocíated
Ilmestones of thís cycle (Iratí F'orrnatlon) are
taken as the base or lhe Passa Dois Group.

PASSA DOIS GROUP

No regional unconfonnity seems to sepa­
rate the Tubarão Group from the overlylng Passa
Dois Group, Thls sequence begíns wlth the above
mentioned gray, silty sedlments known as the
Serra Alta and Iratl formatlons (Table 1) .

Erosional surface seem to separate the two
groups. These erosíonal epísodes folJowed upl írts
caused by excess of sedimentation in lhe central
parts of lhe basln. The group formations re­
present heteropic faeies of a great sedimentary
complex (Fig. 2). Difficulties in understanding
these faeies relationshlps has led to prevlous rigid
stratlgraphlc classlflcatlons. ReglonalJy the sedl­
ments present an Increase In grain size from W
to E, from the Asunclón Arch where sandstones
predominate toward a postulated deltaic complex
represented by black shales, slltstones and lImes­
tones benches in the eastern margin (Harrington,
1950; ~dlm, 1971).

L1mestones of the Irati Formation, basal
unit of the Passa Dois Group vary from dolo­
mitic to true dolomites, alternating with black
sbales in a cyclic pattern. The formation be­
longs to a larger siltic sedimentary cyele (Serra
Alta) in which the black shales represent the
sedimentary response to reducing conditions
(Mendes et al., 1966) . The Jlmestones, predom!-

.....1. ....cad. bT/Ull. Ci~nc., (1972), 44, (Suplemento).

nantly clnstlc In or ígín (Mendes, 1967; Landim,
1970), some showlng cross-stratiflcatlon and other
assoclated sedlmento.ry structures, should repre­
sent Ilmestones benches at the margín of lagoons
and the Ilmestone-shale alternatlon may Indl­
cate areas of envlronment oscllatlons. To the
northern and western margíns the shale facles
Is substltuted by siltstones to fine sandstones.
The greatest thlckness of the Serra Alta slltstones
Is located In Santa Catarina State d lmlnlshlng
towards the northeastern part of São Paulo State.
These slltstones, often rnassive, may bear calclfe­
rous concretions sometlmes fossillferous. Pyrobí­
tumlnous horízons are not uncommon along the
sllty sequence,

The Estrada Nova Formation (Table 1)
comprlses three lilhossomes: Serra Alta, Tere­
zlna e Serrinha (Mendes & Fúlfaro, 1966).
The Terezina Iithnssome is constituted by an
alternation of siltstones, shales, fine sandstones
and oõlítíc Jlmestone layers. Coquína beds are
scattered in lhe section. In the northem part of
the basin siltstones and fine sandstones predo­
minate representing environments of deposition
closer to flood plains (F ig . 2 ). A grain size in­
crease from east to west. ís also present wíthín
thls group (Fúlfaro & Landim, 1971) . The Serri­
nha líthossome, comprlsíng fine to medlum sands­
tone benches (1-1.5 m thlck) separated by
alternating layers of e1ay and silt with horizon­
tal stratlfication representa the natural Ilnk
between the Terezina and Rio do Rasto envíron­
ments of depositlon. The greatest thlcknesses
of thís Iíthossome occur in Paraná and Santa
Catarina. In lhe northern basín area these
three lithossomes are poorly characterized and
not well defined.

The Rio do Rasto Formation, uppermost
unit of the Passa Dois Group r epresents flood
pIain deposits which are a reflex of the final pro­
cess of basin filling (Fig. 2). Equlvalent depo­
sits at the basln margins were probably removed
after the basin peripherical upllft wlth preserva­
tion of sediments only in the basin central area.
The Rio do Rasto Formation Is constituted by
fine to medium grained sandstone Iensen In

rhythmlc alternation wlth clay and sllt lamlnne.
'Some of these sadnstone lenses show cross-stra·
tification .

TREND SURFACE ANALYSIS

Previous application of this tcchnique to
the study of the Paraná Basin stratlgraphic unlts
(Landim, 1970b, and Fúlfaro & Landim , 1972),
showed results which agree well wlth the areal
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IIthologlc dlstrlbution of the several uníts ana­
IIzed. Because of ín adequate surrace Information
quantltntive methods are an imperative In the
annlysís of the deposltional mechanlsm and tec­
tonic evolutlon.

In order to depict basín changes during gla ­
cial and post-glacíal cycles, each sequence was
treated separately. As stated pr evíously, the Ita­
raré and Aquídauana formations a re thought to
represent the glacial and intergla cia l cycle and the
Rio Bonito and Paiermo formations plus the
Passa Dois Group, comprlse the post-glacía l ph ase.

For the glacial and in terg lacial cycle , the
goodness of fit is obta íned w ith t he third degree
surrace, wit h a strenght of 81.51 % (Fig. 3).

As observed In the third degree surface map
sediment thlckness dlmlnishes toward south across
a maln east to west oriented center of subsi­
dence, wlth gre ater thi ckness to the west . Th l­
ckness dlmin ish es to the north of the more subsl­
ding axís. T rend surface analysls of thlckness
data of the Itara ré Forma tion only shows also
a progre ssive inc rease in thlckness toward the
north east part of the basin indlcati ng a great
subsidence area (Fúlfaro & Landim. 1972).

The obtalned trend surface map is in agre­
ement w ith obs erv ed thick ness an d cyclic lítho­
faeies distribution within th e basin. Coars er
sedíments showing features whích indica te rapld
su bsidenc e are found in the postulated marginal
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parta of the basín colncldlng with mosj, sub­
sldlng areas ínterpret ed from the mnp (Landim.
1970 b) . Thls east -west structural ax ís, alrea dy
Indlcated for the Tubarão Group may be related
wl th a s tructural trend whlch ínfluenced the
deposltlon of the P araná Group , as shown In the
cubíc trend surf'ace map of the F urnas For ma­
t íon (Fúlfnro & Landim , 1972). Thls partla lly
supports the hypothesls that the beglnníng ot
the glaci al cycle followed the react lvatíon of
anclent structural !Ines of the basln wlth the
forrn atíon of several ísolated arcas of deposltlon.

The t re nd surface residuai s m ap (FIg. 4)
shows more posltl ve a reas to the north, no r­
thenst, southeast and southwes t. In the residual
a rcas of less subs ídenc e, r eworked sediments
indlcate perlodlc tectonlc oscílatíons and in the
residuais arcas of grent er subsíd enc e, a great
sedlment thlckness showíng sometimes fea tures
Ind ícatíve of rapld subsldence Is present. Coar­
ser clastlcs occurríng in between those two
arcas of dlffercnt tectoníc behav iour Indlcate
the presence of regional h lghs. To the sou­
theastern and soutnwestern margíns, the UnJ­
gu ayan Shleld an d the Ma rtl m Garcia Arch ar e
suggested. Towards the east the most posít íve
structural featu re had íts center in th e Ap uca­
ran a regíon (PR) rou ghly colncld lng wlth the
present structural t rend of the Ponta Grossa Arch .
To the nor theast prescnce of the Canastra Arch

ls sugges ted. Between these two s tructu ral
dírec t lons, a tectoni cally more nega tive arca
wlth a SE -NW axís coln cld es In I t~ dlsposltlon
with a region w he re greates t thi cknesses of se­
dime nts are p re served. The larg e tec ton ic po­
sitlve áreas a re thought to indlcate a multipli­
clty of local tec tonic h íghs whlch could be de­
plcted if a larger a moun t of data was availab le.

For the post- glací nl cycl e compr ts ín g sedi­
me nts of the R io Bonito and Palermo Iormatlons
and the P assa Dois Group, the goodness of fl t
was obtaíned by the fou rth degree surface (Flg.
5), wlth a strenght of 85.4 0% . The !Ines show
a basín with a te nde ncy to a linear shape wlth
thlckness of the s t ra ta Increasíng towards the
more tec ton lc posltl ve m a rgín . Re sul ts obtained
by Fúlfa ro & La nd im (1972) for th e several
stratlgraph lc unlts t reated sepa rately show that
th e map in the Fig. 5 represen ts the sum of the
Ind ividuai fea tures. F or matlons wl th greatest
thlcknesses are responsíble for the ge neral t rend.

The basín sh ape re presented In F ig. 5 Is In
agreement wi th t he sediment dlstribution du­
ring the post-gtactaí cycle of deposition, m ainly
for the up pe rmost rormatíons, wlt h coarser se­
dlm ents to the west and flner to the east, The
tectonlc h ígh observed at the northeast corner
of the m ap ma y explain the faeies d ifference
between the north and south a r eas of the P a­
ra ná Basin for this str a ti gra phic interval. This
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faeles change was a1ready mentioned by Fúlfaro
(1970) who suggested a poss lble subdlvlslon ot
the Paraná Basln In a t least two sub-baslns. A
predomlnantly north-south axís Is lnd leated for
the basln for thls stage,

The trend surface res ídu als map (Flg. 6)
shows two ma ín posltive te ctonlc arcas to the
north and south of the basln , with two smal l
ones between them. Residual arcas of less sub­
s ldenee explaln the faeles difference already
mentloned betwcen the northern and southern
arca of deposition within the cyele. Several r e­
gional highs seem to have been ac t lve during
thls ínterval, as lhe Campo Grnnde, Três La­
goas arches and the north f1ank of Ponta
Grossa Arch. To the south, the Uruguayan
Shield was stlll the most posltlve tectoníc fea­
ture, Two small teetonic highs suggested in Fig.
6 need further study of the assoclated lltho­
faeles , for a better undcrstanding. E to \V tren­
ding subsiding zones are stll1 present.

CONCLUSIONS

From lhe f'acles dis tribu li on analysis and
the Interpretatlon of the trend surface maps
some conc1us ions abou t the developmcnt or the
P ermo-Carboniferous gla cia l and pos t -glacial
cycles can de drawn.

In a general w ay, in itl al tendency fo r a
greater subsidence were alwa ys presen t in lhe
southern part of lhe basln. Gr eat hiatus to the
north an d erosional vacult íes to the south ís
shown In a basín time-Ienght dia gramo The
Uruguayan Shield (F lg, 1) seems to have been
permanently under eros íon Even after the Init ial
southern subsidence it seems that this area was
upllfted and reworking of the prevíous sediments
was lhe rule.

Faeles and geometry of certaln deposits at
the base of lhe Tubarão Group seem to indicate
that the deposition started in smal1 basins of
tectonlc origin filled up by sedimen t derived
mainly by reworking of the Devon ian roeks.
Sediment transportatlon seems to have been
very short. No glacial deposit is known at this
leveI.

This time coincided probably with the initial
formation of lhe Paraná structural basln. Pre­
sently, very lIt tle Inforrnation is ava llable about
olheI' faulting periods during Itararé and Aqui­
dauana depositlon. Howewer, the great number
of intraformational breccias, local diastems a nd
great changes in lhe environments of de posi­
tion indicate lhat other faultlng periods occur­
red and unconformities must be expected.

An. ,(ça4, l>ra.sil. Ci61lç. , (1973), 44, (Suplemento).

Analysls or residual values of the Itararé
and Aquidauana Formations thickness data
indicate a complex and variable depositional
surrace, a p ictur e tha t is supported by lhe
llt hologic r ecor d of t hese s tratigraphic uníts.
Study of individual s t rat igra ph ic in t ervals
within the glaelal cycle índ íca t e be gginnlng of
basin axís shifting a t the end of lhe Itararé
Formation de posltlon (F úlfa ro & Landim. 1972 ).
The pos t- glac la l sequence shows a more positlve
tectoníc character which should be exp ect ed Iol­
lowi ng the passage f rom one cyele to a n ot h er.

A m ultiplic ity of source areas can bc a dm l­
t ed for t he glac ial cycle of deposltlon. The bnsln
western margin probably coin c ide d w íth the
Asunclón Arch and the eas ter n m argins, was
formed by a gentle arch of the crystalllne ba ­
sement. This depressed arca rormed during the
glacial phases would fa cilitate the ingression of
lhe sea in the eastern and southeastern p art of
the basin during inter-glacial times . The num­
bel' of the m arine layers increase s teadly sou­
thward towards the Falkland Jsland. The exls­
tance of a great number of isolated basins co­
vered by a n Ice ca p d ur lng the gla cial epochs.
w ith their own depositional m echanisms during
t he fluv ial and la custrin e phases of the inter ­
glaciaIs is suggested by the res idua l values m ap,

Sedimenta t ion of the Rio Bonito and P a ler­
mo formations shows a elose relat lonship with
the Passa Do is Group (Fúlfa ro & L andim, 1972).
La teral facies varia t ion within the group is evi­
den t ; a t some horlzo ns elastic d ikes and rnud­
cracks a re comrnon, the latter occurring In se ­
quences up to 90 meters of t h ick ness (S a la m uni .
1963 ) . The t wo sedimentary structures show the
va rlety of deposltional envlronments, constant
subsldence in shallow water and str on g slopes
along whíoh the sandstones lenses were squeezed
and introdueed in the rhythmic layers. Sedi­
mentation generally fine at this stratigraphic levei
does not leed to any other kind of explanatlon
for the above mentioned structures.

No s t r a tigraph ic break h as b een detected
between the gl acial and post-glacial cycles of
deposit ion , except In the basin marginal areas.
These unconfo rmites w ere p r ob a bly sim uIta­
neous to load incr ea se in the b asin center. Ho­
wever, lo cal t ectonic hlghs In s lde the basin can
be supposed f rom the observa tion of small
clastic wedges a t the baSe of lhe post-gla cial
beds, as near the Ometto su garmi1l In t he road
f rom Iracemá po li s to L imeira (SP) . This type
of depositional environm en t stron g ly s ugges t s

a n unstable teetonic bottom for the basin, asso­
ciated t o oscila tlon m echanism w h ic h caused up
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and down · movements of fa ult blocks, n ot un ­
common in intracratonic ba s in . Such m ech a­
nism could a ls o exptaín the ·a bsence of regional
unconrormlt ies bet w een the cycles, in spite of
the great n um ber of d íasterns.

The Serr a Alta faeies was t h e s ed imen tary
response to reducing conditions w hich p r obabl y
vigorat ed in the m ost deep part s of the basin .
However, not alI th e S erra Alta sedl me nts
were deposited in such k índ of en vir onm en t . In
the eastern margln of th e bas in the stltstones
resernbles more ' lagoonat type of deposi t s.
where redueing conditions were a lso present, In
these areas the siltstone, Iírnestone and black
shale sequence has a thiclmess of 25 meter s ,
opposed to 100 mcters in the most cen t r a l arca.

The Terezina faeies represent ín g the sedl­
mentary r ec ord of ancí ent la.lccs a n d assoeiate d
flood plaíns. is a sh a llow w ater sed imentary
deposi t sh owing a va r íety of s ed ím entary struc­
tures. At some p laces , as in T agu af and Pornn­
gaba (sou t her n São P aulo stat e j the calcare­
nit es of t h is faei es, with cross-s t ratí üca t lon.
suggest bea ch deposits.

F or the poat-glací al interval, the t r end
surface map seems to indlcate that a cInssical
structural shape seems to h av e cornrnande d de­
poslt lon in the Paraná B asin, with a pro­
gressíve ba s in confi nem ent until its fin al íilling

by the Rio do R asto sediments . Analy s is or the
post -glacíal Jit hofa ci es d ístrfbu t íon sug g es t s a n
assymet ri cal ba s in wi th coarsei- se d imen ts t o the
wes t and f iner to t h e ea s t , a pattern w hich ts
a lso sup ported by a nalysis of individual s tratí­
graphíc uni ts (Fúl faro & Landim, 1972 ) .

I n syn thesís, analysis of the two sedime n­
tary cycles indicates a more cornplex s t ruct ura l
pattern of the basin with great subsídence in

the north during the glacial a nd interglacíal

phases, passing gradualIy to a more classícal ,

sl lgh tly assymetrical basin model duríng the

post-glaclal ti mes .

As polnted out by F úlfaro & Landim ,
(972 ), marine coun t erpar t s of the P araná Ba­
sin lntracratoni c sedimen ts cou ld h a ve existed
to the east a nd southeast of t he present eastern
margln, thus ex plain ing the d istr ibut ion of t he
La te Pa leozoic mar ine faeies. The marine se­
dlmen tary record was subsequently destroy ed
by eI'osion assoeiated to uplifts or basin m ar­
ginal íaulting. PI'eseI'ved La t e Paleozoic stra la
below younger cover could possibly occuI' on lhe
Braz ilian con tinental shelf a s ind icated by
Baccar (19 70) and M iranda (1970 ) .

ABSTRAur

Sedlmentary rocks of the Paraná Basin can
be subdlvlded into th ree sequences, as deflned by
Sloss (1963) In North Amerlca of whlch, the
glac ial, in terglacial and post-glaclal rocks of the
'Tubarã o and P assa Dois groups, of Permo-Car­
bonlferous age represen t the mlddle one.

Trend-surface ana lysis of: 1) glacial and In­
te rglaclal strata (Itararé and Aquídauana forma­
t ions) , and 2) post -glacíal beds (Rio Bonito and
Palermo formatlons and Passa Dois Gro úp) thl­
ckness data evidenced that:

a ) for the glacial and interglaclal cycle the
goodness of fit Is obtained with the ecublcs sur­
face, wlth a estrengths of 81.51%. Thlckness de­
crea se from N to S. The res idual map shows
four tectonic positlve a reas and fi mul tlpllclty
01 source areas can be admited duríng deposltlon
of the sedlme nts;

b) for the post-glacial cycle the goodness
of fIt ís obta lned wlth the equartícs surrace, wlth
a est renghts of 85.40%. Thickness shows a circular
pattem or distribution in the most subsldlng part
and the res idua l map shows posit lve areas In
northern, central an d southe rn parts of the basín

Comparison of the results índíca tes two dts­
ti nct st ructura l patterns during evolution of the
bas ín , starting with a very complex one whích
characterized the glacial cycle, progressing towards
a more simpie st ruct ural model during post-glacial
sed imentatlon.
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