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ABSTRACT 

The stratigraphicaldjstribution of the Late Paleozoic marine fauna and megafIora is examined 
with respect to the available biostratigraphic framework for part of the Upper Paleozoic sequence 
of the Paraná Basin, Brazil (Tubarão Group) possibly spat:lning the Upper Carboniferous-Lower 
Permian intervalo ' 

Within this interval the megaflora succession shows a transition from assemblages with inci­
dence of northem forms to others in which the Glossopterids are more frequent and finally predo­
minate. 

The invertebrate megafauna (mollusks and brachiopods) succession shows a high frequency 
of cosmopolitan forms associated with Gondwanic forms in the early assemblages, followed later 
by more typical gondwanic faunal assemblages. 

The evidence at hand for the correlation of the studied sequence with the Caroniferous-Per­
mian boundary is discussed. 

RESUMO 

o presente trabalho inclue uma análise de distribuição e composição da megafIora e mega­
fauna marinha (moluscos e braquiópodes) do Grupo Tubarão; tendo em vista o arcabouço bioes­
tratigráfico (palinológico) disponível para o Paleozóico Superior da Bacia do Paraná, Brasil. A se­
quência estratigráfica examinada abrange, possivelmente, o intervalo Neocarbonífero-Eopermiano . 

. A sucessão de megafIoras do Grupo Tubarão inicia-se com assembléias contendo formas "nór­
dicas", passando a outras em que as glossopterídeas são mais frequentes, ou mesmo predominan­
tes, na parte superior da sequência investigada. 

A megafauna de invertebrados marinhos, por sua vez, abrange, inicialmente, assembléias com 
proporção relativamente alta de formas cosmopolitas, associadas a gêneros gondvânicos, às quais 
se seguem assembléias de caráter mais tipicamente gondvânico. 

Analisam-se, ainda, criticamente, as evidências disponíveis para o reconhecimento do limite 
Carbonífero-Permiano no Brasil e América do Sul. 

* Paper presented at the IV InternationaI Congress on Carboniferous Stratigraphy and Geology, Moscow, USSR, 
1975; 
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INTRODUCfION 

Since it is not presently possible to es­
tablish the Carboniferous-Permian boundary 
with precision in the Paraná Basin as discussed 
below (p. 8), the approach used in this 
paper involves a synthetic description of the 
main Late Paleozoic faunal and floral features, 
according to their stratigraphic appearance 
in the Paraná Basin in sediments of the Tubarão 
Group (Itararé and Guatá Subgroups), which 
according to available evidence may span the 
Upper Carboniferous-Lower Permian inter­
val (Fig. 1). 

The stratigraphic framework adopted in 
the foilowing discussion is based on the palyno­
logical biostratigraphical zonation (Daemon, 
Quadros, 1970), which is presently the only 
available scheme for intrabasinal correlation 
in the Paraná Basin of Brazil. Subsequent 
palynologic analysis of outcrop samples of 
diamictites or associated lithologies of the 
Itararé Subgroup (Kemp, 1973) yielded 
results genera11y consistent with the relative 
ages of parts of the section here analysed. 
Recent semi-detailed mapping of the Late Pa­
leozoic sequence also added new important 
stratigraphic information (Andrade, Soares, 
1971). The stratigraphic panel of Fig. 2 which 
will serve as a basis for this presentation, 
modified from Medeiros, Thomas Filho (1973), 
is greatly based on these new data. 

Stratigraphical nomenclature of the Late 
Paleozoic beds treated below follows Rocha­
-Campos (1967). (See Rocha-Campos, 1970b, 
for a revised list of the marine fauna of the 
Tubarão Group). Although other vertebrates 
may occur in the Late Paleozoic beds treated 
only mollusks and brachiopods will be dealt 
with liere. 

The Itararé Subgroup faunal and floral 
assemblages are associated with diarnictites 
of probable glacial origin (Leinz, 1937; Rocha­
-Campos, 1967; Frakes, Crowell, 1969). 
The Rio Bonito Fomation assemblages (Gua­
tá Subgroup) are included in the post-glacial 
sedimentary sequence of the Paraná Basin. 

ITARARÉ SUBGROUP 

FAUNA 

Araçoiaba assemblage. The lowermost 
marine intercalation inthe Late Paleozoic 
strata of the Paraná Basin is documented 
by a SInall assemblage of arenaceous fora­
rninifers (with Hyperammina, Ammodiscus, 
Brunsiella, Textularia and Reophax) , asso­
ciated with fish scales, spines and coprolites 
of the "enterospyron" type in concretions 
in mudstones (Lima et aliL, 1976). (Fig. 2.) 
A similar assemblage was reported by McLach­
lan, Anderson (1973) from the Upper Dwyka 
shales of South Africa. In the Paraná Basin 
an associated microflora is characterized by 
a predominance of trilete spores together 
with monosaccate pollen, striated forms being 
rare. Lima et aliL (1976) correlated this 
with the palynological interval G-H1, which 
Daemon, Quadros (1970) interpreted as Ste­
phanian C - Sakmarian. From the same locality, 
Kemp (1973) identified a microflora which 
she correlated with "Stage 2" of the eastern 
Australian scheme (Evans, 1967), of probable 
earlyPermian age (Asselian-Sakmarian) . 
(Kemps 1976). 

Capivari, Guaraúna Ortigueira and 
Mafra assemblages. Though isolated geogra­
phically, [hese assemblages are alI include!i 
at about the middle of the Itararé Subgroup 
(Fig. 2) and thus wiil be treated together. 
This however, does not imply their strict 
contemporaneity. 

The most diversified assemblage occurs 
at Capivari, in central-eastern São Paulo State 
(Mendes, 1952; Rocha-Campos, 1966; 1970b), 
in marine siltstones underlain and overlain 
by glacial sediments. The most important 
components of the fauna are Peruvispira 
delicata and Attenuatella sp. novo Peruvispira 
delicata was originally described from the 
Lower Permian (Wolfcampian) Copacabana 
Group of Peru and Bolivia (Chronic, 1953), 
but has also been reported in the norther 
hernisphere characteristically in beds of early 
Permian age. Attenuatella sp. novo resembles 
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1. Late Paleozoic strata in eastern, Brazil. Explanation: dotted: Tubarão Group; crosses: 
Precambrian basement; open: youngei' Late Paleozoic strata; obliquely hatched: Me­
sozoic; number in circles refer to sections in Fig. 2; vertical (N-S) line is the projection 
plane of Fig. 2. 

-3-



~ 

I 

L2 

L 
LI 

K 

I I 

I ' 4 

13 

12 

1I 

H3 

H IH2 

HI 

se PR SP 
,-______________ ~A AL __ ~------, 

CRICIUMA A. WAGNER PARAGUAÇU T. SOARES HARMONIA " TIETÊ IRACEMÁPOLlS 

í2) L MÜLLER d O RIO DO SUL 8 7 6 S. CAMPOS 4 MONTE MÓR 

9 5 @ 
29° T 28° 27° 26° 25° 24° 23° 'T"' ~ 
1 _1__ 1 I I _~ 1 (l~1 I 

IRATI' FM ASSISTENCIA M8. 
TAQUARAL MB 

PALERMO F M . .:"5-

• I. • Jí ' I. ~1--TATUíFM 

BAR~O BR~~O ~ •..........•....... .....•.... I ... G ... R .... E ..•.•... E ......•... N .•.•.. I.S ... H SILTS. FACIES I ~ VARIEGATE 
IRAPUA LMULLER l 
O· TO F M' , R. ESTIVA =s5. R.B NI _ __ _ -!AIO S~~~ _____ ________ ±55 ____ ~ __ ·----t "<S ....... t:;.; ... jL;.J0/~"~ s. JOÃO DO TRIUNFO 

• I I , ... " . ".",~ T. SOARES - I _ _ _ 

.e:z7';;"nJ77 .. ~~1g;;P~1'?P:s-~~~[';;~-;VV77T"- -. . ;- -~ -- PA~f~-=-;~:TACA-
~ BUTIA MAR. BED RI0

1 

DA AREIA MAR. BEDS CERQUILH10 

I GUARAUNA SHALE CAPIVARI MAR. BtD 
SHALE f ----- --"-_- __ ...!::1..AFRA MAR:....B':DS __ . - ~ - ___ F---- -----------

ITARARÉ SG ORTIGUEIRA ""=-SHALE 

SI L TS. 

LAPA SS . I 
? 

....., >--I---<-+--+' 

~ rlt~{+~W~ 
-t r+----.- ARAÇOIA: ~B~ 

=-TMONTEIMÓR 

ITU R~YTHMITES 

T., r~ r1 HHtl++ ____ ttt_-'--"----'--

2, CIuonostraligraphic diagram of the late Paleozoic sequence of eastern Paraná Basin (mo­
dified from Medeiros, Thomas Filho, 1973), Explanation: black retangles: coal beds; 
SC: Santa Catarina State; PR:Paraná; SP:São Paulo. 

~ 



species from the Lower Permian of New Zea­
land (Waterhouse, 1968). The affinities 
of these two elements are' the on1y evidence 
for the ages of the assemblage which may be 
provisionally accepted as of early Permian. 
Other elements in the fauna are: Limipecten 
capivariensis, Rhynchopora grossopunctata, 
Streblopteria sp. Phestia sp., indeterrninate 
bivalves and crinoid ' columnals. A probable 
extension of these beds northward, at Horto­
lândia, indudes undescribed specimens of 
Ph es tia, Nuculopsis, Edmondia (?), indeter­
minate pholadomyid, etc. 

From the Guaraúna shale Lange (1952) 
reported the lingulid Langella imbituvensis 
and Crurithyris roxoi (= Attenuatella roxoi?, 
Rocha-Campos, 1970b). The Mafra assemblage 
in north Santa Catarina contains Orbiculoidea 
guaraunensis, Langella imbituvensis, Nuculana 
woodworthi and arenaceous foraminifers (Ro­
cha-Campos, 1970b). Recent mapping in 
central Paraná State (Andrade, Soares, 1971) 
showed that these strata are not equivalent 
to the Passinho Shale which occurs stratigra­
phically higher in the uppermost part of the 
Itararé Subgroup. 

Passinho (p1us Rio da Areia and Baitaca), 
Butiá and Budô assemblages. The most wides­
pread marine intercalation in the Itararé Sub­
group is probably represented by the Passinho 
Shale and associated strata (Baitaca and 
Rio da Areia beds) . which have been mapped 
in the upper part of the Itararé in central 
and north Paraná State. Marine beds ai the 
abouth the same stratigraphic leveI occur in 
north Santa Catarina, near Butiá (Rocha­
-Campos, 1966; 1970b). 

In central Paraná, near Teixeira Soares, 
fine sandstone and siltstones below the Pas­
sinho contain i.a. the bivalves Aviculopecten 
cf. A. multiscalptus, Aviculopecten 'sp., Limi­
pecten sp., Permophorus? sp., Volsellina sp., 
Selenimyalina sp., Myalina (Myalinella) sp., 
Leiopteria sp. , Streblopteria sp., "Allorisma" 
ba"ingtoni, associated with Myonia (or Vacu­
nella?) sp., Vacunella cf. V. etheridgei, Atomo­
desma sp., the gastropods Keeneia sp., Mour-

loniopsis? sp., Platyceras? sp., Retispira sp., 
Mourlonia sp. and the spiriferid Notospirifer 
sp. (Lange, 1952; Rocha-Campos, 1970b). 

Highly compressed specimens identified 
as Myonia (or Vacunella?) are similar to a 
specimen listed as Myonia (or Vacunella? 
argentinensis (= Stuchburia argentinensis 

Harrington, 1955) by Rocha-Campos (1970b )', 
possibly conspecific with Vacunella camachoi 
(Rocha-Campos, Carvalho, 1975) from the 
Bonete Formation assemblage ("Eurydesma" 
fauna) (Asselian-Sakmarian) in the Sierras 
Australes of Argentina. Specimens identified 
as Vacunella era dose to V. etheridgei which 
is known from the Artinskian of eastem Austra­
lia (Runnegar, 1969). Other important ele­
ments are. Leiopteria sp. which resembles L.? 
ca"andibiensis, from the Lower Perrnian 
(Sakmarian) of Westem Australia . (Dickins, 
1957), and L.? dutoUi from the "Eurydesma" 
fauna of Argentina. The fauna seems then 
to indude cosmopolitan genera associated 
with other genera of gondwanic affinity 
(Runnegar, 1972) and a Lower Perrnian 
age may be preliminarily adopted for this 
assemblage . 

The overlying dark, silty shales ("Pas­
sinho Shale", s.s.) contains an impoverished 
fauna with Nuculana woodworthi, Anthra­
coneilo sp' nov., Chonetes rionegrensis, Cru­
rithyris roxo i (= Attenuatella roxo i), gas­
tropods, lingulids (Langella imbituvensis) 
and Orbiculoidea guaraunensis (Rocha-Cam­
pos, 1970b). Further south, siltstones over­
lying a diamictite at the Butiá Quarry, near 
Mafra, Santa Catarina also in the upper part 
of the Itararé Subgroup, yielded Linoproductus 
sp., Cancrinella sp., Aviculopecten sp., Atte­
nuatella sp . and an indeterminate gastropod 
(Rocha-Campos, 1966, 1970b). 

The Budó assemblage in Rio Grande 
do Sul (not shown in the diagram of Fig. 2) 
with Aviculopecten cambahyensis, Langella 
imbituvensis, Orbiculoidea maricaensis may 
be a possible stratigraphic equivalent to the 
Passinho assemblage (Lange, 1954). 
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Again in this case, although the above 
assemblages occur in the upper part of the 
Itararé Subgroup, rough1y at the same strati­
graphic position their coevality is not yet 
established * 

FLORA 

Monte Mór assemblage. The lowermost 
floral assemblage yet recognized in the Itararé 
Subgroup (Taphoflora A of Rosler, 1973 
and in press) was reported from Monte 
Mór in São Paulo State, associated with coal 
beds, in the lower part of this Subgroup. 
According to recent revisions by Millan (1972, 
1974, 1975), it contains: Lepidodendron 
pedroanum, Lycopodiopsis pedroanum, Lyco­
podiopsis pedroanus, L. derbyi, Rhacopteris 
cf. chubutiana, R. cf.ovata (=Pseudorhacopte­
ris), Botrychiopsis cf.plantiana, Noeggerathiop­
sis hislopii, Paracalamites australis, and several 
other forms. Rigby (1970) noted "tom 
leaves" of Glossopteris in this assemblage, 
but Millan (1975) does not inc1ude this genus 
in his list and thus, interprets it as a pre-Glos­
sopteris assemblage of late Carboniferous age. 
Unfortunately, a11 taxa except Lycopodiopsis 
pedroanus and Paracalamites australis are 
represented by poor1y preserved fragments . 
Therefore- we consider that the absence of 
Glossopterids in this assemblage as not been 
completely demonstrated. 

Cerquilho assemblage. The first well 
recorded Glossopterids in the Itararé Subgroup 
occur at Cerquilho, in strata belonging to the 
upper part of this Subgroup (= Transitional 
Taphoflora, Rosler, in press), less than 40 
meters below the contact wich the post-

-glacial Tatuí Formation (Rocha-Campos, 
1967 = Guatá Subgroup). In a preliminary 
study Dolianiti, Millan (1972) listed Glos­
sopteris, Gangamopteris, No eggerathiopsis, and 
probable conifers of the Paranocladus type, 
but subsequent collecting at this 10cality 
failed to confirm the presence of Glossopteris 
in this assemblage. Thin coal beds are known 
flOm the same area probably at about the 
same stratigraphic position as the flora. 

FAUNA 

RIO BONITO FORMATION 
(GUATÁ SUBGROUP) 

Taió assemblage. The only known 
marine assemblage of the post-glacial sequen­
ce of the Paraná Basin occurs in central Santa 
Catarina State in sadstones flOm the middle 
part of the Rio Bonito Formation at Taió. 
According to recent revision (Rocha-Campos, 
1970a), the most common species in this fauna 
is Heteropecten catharinae. This peculiar 
aviculopectinid, with variably omamented 
left valves, is reported to occur in the lower 
part of the Lyons Group of Westem Austra­
lia (Dickins, 1963). Runnegar (1972) also 
refers to the possible presence of Heteropecten 
in the Mingenew Formation, Westem Australia, 
on the basis of specimens figured by Etheridge, 
Dun (1906, PI. 9, Figs. 3-9), which resembles 
specimens of H. catharinae flOm Taió. Dickins 
( 1963) considers the age of the Mingenew 
Formation as equivalent to that of the Byro 
Group, interpreted by Glenister, Fumish 
(1961) as late Artinskian. Other aviculopec­
tinids resembling Heteropecten catharinae may 

* Outside the Brazilian portion of the Paraná Basin, Qoss (1967, 1969) described the goniatite Eoasianites 
(Glaphyrites) rionegrensis and the orthoceratid Sueroceras chubutense from concretions at the base of the 
diamictite-bearing San Gregorio Formation (= Itararé Subgroup) in Vruguay. The first species was considered 
similar to Middle Pennsylvanian species from the V.S., thusindicatingaLateCarboniferous age for the San·Gre­
gorio Formation: From the same concretions Marques-Toigo (1970, 1972) and Ybert, Marques-Toigo 
(1970) described a microflora with up to 20% of disaccate, striate pollen types, a lower percentage of mono­
saccate types, and abundant trile te spore types, including diverse and frequent pollen of the Vittatina type. 
They interpreted this as indicative of an early Permian age for the flora; Kemp (1973) suggested its equivalence 
with ' .'Stage 3" microflora of Australia (Lower Permian). This conflict in age determination is still unresolved. 
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occur at leveIs approximately equivalent to 
that mentioned above, at the base of the 
Snapper Point Formation (Conjola Subgroup) 
in the Sydney Basin of Eastem Australia 
(Runnegar, 1972). 

Rocha-Campos (1970a) pointed out 
the striking similarity between Oriocrassa­
tella itajaiensis from Taió and O. queenslandica 
from the Westem Australian Artinskian. Run­
negar (1972) suggested that a specimen re­
ferred to Myonia tayoensis from the Taió 
assemblage is the same as Australomya sulcata 
(Runnegar, 1969) from the early Artinsk:ian 
of Queensland and New South Wales. Although 
very similar to the Australian material, the 
specimens from Taió seem to represent a new 
species. A probable Lower Permian (Artins­
kian) age is present1y accepted for this assem­
blage. 

FLORA 

Teixeira Soares, São João do Triungo, 
Ibaití, Cambuí assemblages. In Teixeira Soares 
and at other localities in Paraná State, the 
Passinho shale is conformably overlain by 
the predominantly sandy Rio Bonito Forma­
tion. The basal sandstones with thin coal beds 
at Teixeira Soares contain a flora with Glos­
sopteris orbicularis, G. communis, Paracalami­
tes, Paranocladus? fallax and P. dusenii · (Rigby, 
1970). Floras have been reported from equi­
valent beds at the basal part of the Rio Bonito 
Formation in several other places, in some of 
which the floras are also associated with coal 
seams: São João do Triunfo, Rio Carvãozinho, 
Ibaití and Cambuí. At São João do Triunfo, 
the assemblage contains, besides the elements 
already mentioned above, species of Annularia, 
Paracalamites, Asterotheca, Sphenopteris, Pe­
copteris and Lycopodiopsis pedroanus (Rosler, . 
1972). In other localities, this flora is less 
but similarly diversified. These are all included 
in Taphoflora B of Rosler (1973, and in 
press). 

Rio da Estiva assemblage. A recent1y 
found floral assemblage from the middle part of 
the Rio Bonito Formation in Rio da Estiva, 

northem Santa Catarina, is characterized by 
the predominance of large impressions of Glos­
sopteris leave~ and fructifications (Rosler, 
1975). It has been equated with Taphoflora 
C of Rosler (1973, and in press a). 

Irapuá and Lauro Müller asSt:mblages. 
From the Rio Bonito Formation in Southem 
Santa Catarina the Irapuá and Lauro Müller 
assemblages are characterized by the predo­
minance of Glossopteris (Oliveira, 1969, 
Rigby, 1970, 1972). The main outcrop of the 
Irapuá assemblage is situated in Criciuma 
(Bainha outcrop) which is the type-Iocality 
of Taphoflora C (Rosler, 1973, and in press). 

Rio Grande do Sul assemblages. In the 
Tubarão Group of Rio Grande do Sul State 
(not shown in Fig. 2) there are two groups 
of assemblages of Late Paleozoic age . The 
first group characterized mainly by "Ganga­
mopteroid" leaves, is roughly similar to the 
Transitional Taphoflora, and occurs in the 
Itararé Subgroup. The second contains al­
ready a diversified Glossopterid flora roughly 
similar to Taphoflora C (Rosler, 1973, and in 
press) and occurs in the Itararé Subgroup 
and Rio Bonito Formation. 

RECAPITULATION 

The above description of stratigraphic 
succession of Late Paleozoic marine fauna 
and floral assemblages may be synthetized 
in the following manner: 

a) The poorly diversified marine inverte­
brate faunas intercalated in the glacial sequence 
(Itararé Subgroup) are mostly cosmopolitan 
in generic composition. They are proceeded 
stratigraphically by a flora which the presence 
of Glossopterid elements has yet not been 
firm1y established and which is provisionally 
interpreted as a pre-Glossopteris assemblage; 

b) The uppermost faunal assemblages 
of the Itararé Subgroup include a mixture 
of cosmopolitan elements having Tethyan 
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affinities, together with other typical Gondwa­
na taxa. Floral assemblages with Glossopterids 
are also first recorded from beds in the upper 
part of the Itararé S).lbgroup, but are still 
overlain by diamictites; 

c) The next ' younger Late Paleozoic 
floral assemblages, at the base of the Rio Bo­
nito Formation (Guàtá Subgroup) , are already 
well diversified Glossopteris and Gangamop­
teris floras but are "mixed" with other ele­
ments of boreal affinities. They are stratigra­
phically succeeded by a typical. G~ndwana 
faunal assemblage; 

d) Younger marine faunas are not yet 
known in the Paraná Basin; floral assemblages 
from the middle and upper part of the Rio 
Bonito are typical Glossopteris floras with 
this genus as the most common and diversi­
fied element. 

PALEOCLIMATlC IMPLICATlONS 

The stratigraphic distribution of faunal 
and floral assemblages and their probable 
approximate mutual lateral correspondence and 
relationships with coal beds and glacial sedi­
ments are sugges~ive of certains widespread 
paleoclimatic and tectono-sedimentary events 
in the Paraná Basin which will be mentioned 
only briefly he,re. 

In the Itararé Soubgrotip of the eastern 
Paraná Basin the repetition of several diamicti­
te beds separated by lithologies lacking evi~ 

dence of glacial activity, some containing 
marine faunas, floras or even coal beds have 
been cíted earlier as evidence for periods 
of deglaciation. The widespread reworking of 
diamictites constitute additional evidence for 
this concept (see Rocha-Campos, 1967; Fra­
kes, Crowell, 1969 for a more thoroughly 
discussion). 

Whether the abóve intervals correspond 
to interstadial or interglacial periods is yet 
difficult to establish. However, the presence 
of thicker non-glacial beds intercalated within 
the diamictites, the proliferation of floras and 

most ' jmportantIy coal seams indicate long 
periods of milder climate in the Paraná Basin 
during sedimentation of parts of the Itararé 
Subgroup. 

The richer and more diversified flora of 
the post-glacial sequence and its apparent 
gradually higher stratigraphic appearance as 

. one progresses southward m.ay be related 
to translatitudinal migration of climatic condi­
tions as pointed out by Rosler (1976). 

CARBONIFEROUS-PERMIAN BOUNDARY 

On the basis of the preceding discussion 
a few points can be made on the criteria pre­
sentIy available for positioning the Carboni­
ferous-Permian boundary in the Late Paleo­
zoic sequence of Gondwanic South America. 

Megaflora. In accordance with the tra­
ditional Australian view the incoming of the 
Permian is conventionally fixed in South 
America at the lowest limit of the occurrence 
of the Glossopteris flora, or for practical pur­
poses, the lowest occurrence of Gangamop­
teris (Archangelsky, 1971; Rosler, 1972, 
1973). Studies of Late Paleozoic floral suc­
cession in Argentina (Archangelsky, 1971) 
have led to the establishment of a sequence of 
five floral "stages" (or perhaps more ade­
quately, five assemblage-zones) for the proba­
ble Carboniferous and Permian. The mega­
floristic modifications are thought to have 
chtonological significapce on the basis of eva­
luation of their evolutionary leveI; the ages 
assigned to the stages are also partially based on 
their relationship with marine invertebrates. 
The strata containning the floras do not occur 
in a continuous sequence, and thus succession is 
at'least in part reconstructed by correlation. A 
parallel scheme has also been proposed for the 
eastern Paraná Basin of Brazil (Rosler, 1972, 
1973, and in ptess) wich con be roughly 
equated with that for Argentina. 

The first Glossopte rids in the Late 
Paleozoic of Argentina appear at the base of 
the Lubeckense A floral assemblage (Archan­
gelsky, 1971) and in the Cerquilho assemblage 
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in the Paraná Basin of Brazil (= Transitional 
Taphoflora, Rosler, in press). The Sakmarian 
age attributed by ArchangelskY (1971) to the 
Lubeckense A is partially based on its assumed 
stratigraphic position overlying the "Upper 
Tepuel" Group sediments in Southern Argen­
tina which contains fossils of the Cancrinella 
cf. C farleyensis zone considered to be early 
Permian in age (Amos, 1964; 1972, Amos et 
alii., 1973). Suero (1958) however, reports 
the presence of Dielasma and "Productus" 
associated with megaflora at Nueva Lubecka; 
Die/asma cf. D. itaitubense (Keidel, Harring­
ton, 1938) is a characteristic component of the 
Levipustula levis zone in the C alingasta-Uspal­
lata area of the Argentinian Precordillera con­
sidered as WestphaliaÍl in age (Amos, Rolleri, 
1965; Amos et alii., 1973). (Table 2.) 

In Argentina, assemblages with Glossop­
terids are proceded by megafloras containing 
Pseudorhacopteris ovata (Tupense assembla­
ge) and Botrychiopsis plantiana (Trampeade­
rense assemblage), the latter species coexisting 
in part with the Glossopterids (Archangelsky, 
1971). A similar situation was described by 
Rigby (1973) for Queensland, eastern Austrália, 
where Pseudorhacopteris and Botrychiopsis 
floras are succeeded by the typical Lower 

,Gondwana flora with Glossopterids, in the 
Namurian - Lower Perrnian intervalo "Rha­
copteris" - like fronds (Rhacopteris chubu­
tiana Archangelsky, Arrondo, 1966), however, 
were reported from Argentina associated 
with Glossopterids in the Lubeckense A assem­
blage (Archangelsky, 1971). In the Paraná 
Basin, Millan (1975) identified Rhacopteris 
cf. ovata (= Pseudorhacopteris cf. ovata) and 
"Rhacopteris" cf. chubutiana in the Monte 
Mór assemblage (Fig. 2). In this basin, the 
first recorded Glossopterids appear in the 
upper part of the Itararé Subgroup in northern 
Paraná Basin, elsewhere containing a possibly 
Lower Permian marine fauna (Passinho­
Baitaca - Rio da Areia assemblages). The only 
place where Botrychiopsis plantiana has been 
reported in Brazil is in the Rio Bonito Forma­
tion of Rio Grande do Sul, where it is associa­
ted with Glossopteris - Gangamopteris (Rigby, 
1970) at leveis which Rosler (in press) de-

signantes as Transitional Taphoflora (= base 
of Lubeckense). (Table 1.) 

Megafauna. Other tentative age assign­
ment of . the South American Late Paleozoic 
sequence on the basis of a meager marine inver­
tebrate fauna are clearly influenced by the 
Australian scheme, since on that continent 
faunas are relatively richer, better known, 
and more easily correlatable with the nor­
thern hemisphere on the basis of associated 
~mmonoid faunas (Glenister, Furnish, 1961). 

In the Precordillera and Central Pata­
gonian basins of Argentina the occurrence 
of Cancrinella cf. C farleyensis and its asso­
ciated fossils (Cancrinella cf. C farleyensis 
zone, Amos, Rolleri, 1965) is interpreted 
as indicating an early Permian age (Amos 
et alii., 1973). The most important species 
of these assemblages is Cancrinella cf. C 
farleyensis, which resembles two eastern 
Australian species: Cancrinella farleyensis 
Dunn and also Cancrinella levis Maxwell . 
C farleyensis was compared by Hill (1950) 
with C cancriniformis and C cancrini var. 
lata Netschajew both from the Sakmarian 
and Artinskian of Russia and with C phos­
phatica from the early Permian of North 
America. Both Australian species are res­
tricted to beds of Sakmarian age (Maxwell, 
1964). (table 2). 

In the Central Patagonian Basin of 
Argentina Cancrinella cf. C farleyensis occurs 
associated with bivalves which show a general 
affinity with Permian species from Australia 
(Gonzalez, 1972a, 1972b, 1972c, 1974). 
In Australia, as in Argentina, Cancrinella 
farleyensis occurs above the Levipustula levis 
zone which is considered as Wesphalian (McKel­
lar, 1965, McClung, 1975, Runnegar, 1972; 
Amos et alii., 1973). In contrast with Aus­
tralia, Eurydesma or possibly its predecessor 
seems to appear early in the Late Paleozoic 
of Argentina in strata corresponding 'to the 
base of the Levipustula levis zone (Gohzales, 
1972a), and possibly below the Cancrinella 
cf. C farleyensis zone in the Precordillera of 
Mendoza (Rochá-Campos, 1970): A more 
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Eurydesma harringtoni 
Pyramus tehuelchis 
Pyramus primigenius 
Pyramus sp. 
Merismopteria? saJ.inensis 
Phestia tepuelensis 
Nuculopsis (Nuculopsis) patagoniensis 
Nuculopsis (Nuculopsis) ap. I 
Nuculopsis (Nuculanella) camachoi 
Palaeoneillo aff. P. concentrica 
Quadratonucula argentinensis 
Euchondria aff. E. neglecta 
Euchondria sabattinii 
Streblopteria sp. novo 
Streblochondria sueroi 
Cosmomya (Palaeocosmomya) chubutensis 
Promytilus patagonicus 
Naiadites teckaensis 
Netschajewia? sp. 
Sanguinolites? sp. I 
Palaeolima an tinaoensis 
Cypricardinia? aff. C. elegantula 
Cypricardinia? sp. 
Glabrocingulum argentinus 
Mourlonia (Pseudobayla) poperimensis 
Neoplatyteichum barrealensis 
Schizodus sp. I 
SueIClceras chubutense 
Sueroceras irregulare 
Wiedeyoceras argentinense 
Levipustula ievis 
Cancrinella cf. C. farleyensis 

2a. Mutual stratigraphic distribution of some brachiopod and mollusk species in the Late 
Paleozoic of Argentina. (Central Patagonian Basin). Not to be taken as a range-chart. 

Levispustula levis 
Kitakamithyris septata 
Neospirifer leoncitensis 
Septosyringothyris keideli 
"Neospirifer" leoncitensis 
Spiriferillina octoplicata 
Beecheria patagonica 
Beecheria sp. 
Dielasma cf. D. itaitubense 
Quadranetes sp. 
Cancrinella cf. C. farleyensis 
Myonia (cf. M. carínata) 
Vacunella sp. B 
Stutchburia sp. novo 
Schizodus sp. B . 
Atomodesma or Aphanaia sp. 
Streblochondria sp. 
Volsellina sp. novo B 
Eurydesmid 
Gen. et sp. novo (Pyramus? ) 
Gen. et sp. novo (Megasdesmus or Astartila) 
Peruvispira sp. 

2b.Mutual stratigraphic distribution of some brachiopod and mollusk species in the Late 
. Paleozoic of Argentina (Precordillera). 



typical bu t isolated Eurydesma fauna pro­
bably correlatable with the early PenIÚan 
(Asselian) Allandalle fauna of Eastern Austra­
lia (Runnegar, 1969, 1972) occurs in the 
Sierras Australes of ArgentIna. 

On the basis of theevidence discussed, 
the Carboniferous-Permian boundary in Ar­
gentina may thus occur somewhere between 
the Levipustula levis and the Cancrinella 
cf. C farleyensis zones. Unfortunately, none 
of the diagnostic .zone fossils of the Argenti­
nian Late Paleozoic have been found yet in the 
Paraná Basin, and thus correlation by means 
of the megafauna cannot be done at the mo­
ment. 

Microflora. Daemon, Quadros (1970) 
subdivided the Late Paleozoic sequence of the 
Paraná Basin into six informal "biostratigra­
phic intervals" (G-H-I-J-K-L) based on 
individual form-species ranges and the appea­
rance of important major spore and pollen 
groups. The "intervals" seem thus to cor­
respond to assemblage zones. Intervals H, I 
and L were further subdivided into subinter­
vals HI - H3, 11 - 14 and LI - 1,2, res­
pectively. 

In the Itararé Subgroup the lower micro­
floras already contain rare striate, bissaccate 
pollen associated with Potoniesporites and 
other typical spores and monosaccate pollen 
(intervals G-H Ü interpreted as Stephanian 
C - Sakmarian by Daemon, Quadros (1970). 
The greatest incidence of striated bissacca-

te grains, including Vittatina and Protoha­
ploxypinus,appear at interval H2and espe­
cia11y at H3. To these, an early Permian 
age was assigned by Daemon, Quadros (1970) 
The associated megafloras in the Para­
ná Basin are, respectively, a possible pre­
-Glossopteris flora in beds bearing microflo­
ras of Intervals G -H 1, and a megaflora with 
Glossopteris in intervals higher than H2 - H3. 
This is in conflict with the situation in Aus­
tralia where no striate bisaccate from have 
been found in beds containing a pre-Glossopte­
ris flora (Evans, 1967; Kemp, 1973). 

In synthesis, it is obvious from the pre­
ceding discussion that there is no firm ground 
for establishing the C - P boundary within the 
Late Paleozoic sequence of the Paraná Basin 
of Brazil. From the meager evidence on hand, 
the boundary could lie within the Itararé 
Subgroup, somewhere between the Monte 
Mór and the Cerquilho floral assemblages 
and, possibly, below the Capivari marine as­
semblage. The palynological information 
however conflicts with this interpretation 
and on this basis the entire Itararé Subgroup 
could represent the Permian. 
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