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Preface

he Gondwana flora, that occupied the southern continent Gondwana when South America, South Africa,

India, Antarctica and Australia were joined together in one landmass, has been the subject of extensive
investigationsbothin Brazil and India. Substantial studieswere conducted in isolation and the researchers of the
two countries generated a sizeable and comprehensive knowledge base on mega and microfossils of Gondwana.
However, there was a pining for a joint and comparative morphological, evolutionary, stratigraphical,
pal aeoecol ogical and palaeobiological inquiry and consolidation of the generated knowledge by the researchers.
Therefore, need for a collaborative research work on the Gondwana flora from different sedimentary basins of
Indiaand Brazil was strongly felt.

Initial contacts were established between Prof. Mary Elizabeth C. Bernardes de Oliveira, Professor,
Palaeontology Division, University of Guarulhos, S&o Paulo and University of S&o Paulo, S&o Paulo, Brazil and Dr
N.C. Mehrotra, Director, Birba Sahni Ingtitute of Palaeobotany (BSIP), Lucknow, Indiafor integrating the Gondwana
researches of the two countries in a collaborative project mode to understand and fill the knowledge gaps. The
ideawas conceived in theyear 2007 in Buzios, Brazil, during XX Congressof Palaeontology. It took two yearsfor
thejoint project to materiaize. Finally, intheyear 2009, it was approved and funded by the Department of Science
and Technology (DST), New Delhi, Indiaand Conselho Nacional de Desenvolvimento Cientifico e Tecnol 6gico
(CNPq) - “National Counsel of Technological and Scientific Development”, Brazil. The principal objective of the
proposal, besides the comparative study of the Gondwana flora of India and Brazil, was to evolve a unique
scientific collaboration between the two countries for the first time with far reaching repercussions and spin off
benefits. Now that the project is successfully completed, the new knowledge generated and its integration has
been useful in interpretation of biostratigraphy, evolution, palaeobiogeography and palaeoclimatology. The
significance of the study increases due to the fact that the Gondwana flora of these two countriesis responsible
for the formation of the energy bioresource coal .

During the project meetingin Brazil, in theyear 2010, anideato hold an Indo- Brazilian Symposiumin both the
countrieswas conceived. The Symposium was envisaged asamelting pot of conceptsand ideas highlighting the
significant contributions of Gondwana researches of both the countries. The first Symposium in the series
entitled “ Indo- Brazilian Symposium on Glimpses of GondwanaResearch” was organized by BSIPon 24 November,
2010 at L ucknow. The Symposium was an intensively focused event with an enthusiasti ¢ participation by severa
Brazilian and Indian Gondwana researchers. Fifteen scientific presentations were made on palaeofloristics of
different sedimentary basinsof Indiaand Brazil including megaflora, mioflora, dinoflagellate cysts, stromatalites,
insect—plant rel ationship, position of Indiain Gondwanareconstruction, and floral successionsof Carboniferous-
Permian interval of Brazil and their comparison with India. The Symposium provided a deep insight into the
pal aeobotanical studies being carried out in the two countries.

Asasequel to the first Symposium held in India, a second meeting of the “Indo-Brazilian Symposium on
Glimpses of Gondwana Research” was organized on October 27, 2011 at Natal, Brazil asaspecia sessionin XXI|
Brazilian Congress of Palacontology (23-28 October, 2011).

The current issue of “ The Palaeobotanist” comprises peer reviewed research papers mainly as an outcome
of the collaborative investigations carried out between Indian and Brazilian earth scientists under ajoint project
entitled “ Palaeobotanical studies on Indian and Brazilian sedimentary basins with special reference to marine
dinoflagellate cysts, Gondwana floraand their applications’. In addition, the issue also includes papers of other
researchersfrom both the countries on the core theme of the Symposium held at BSIP. Theissueincludesfourteen
papers presented during the “Indo-Brazilian Symposium on Glimpses of Gondwana Research”. Some of the



contributions are significant for their first endeavour on comparative biotic studies of Indian and Brazilian
Gondwana, for example, apaper on “ Stratigraphic ranges of dinoflagellate cysts from Cretaceous petroliferous
basinsof Indiaand Brazil” analyses stratigraphic ranges of significant dinoflagellate taxafrom the two countries
in the global context and presents the result through six range tables. Thisis the first step to build comparative
database of these fossils from India and Brazil for obtaining a better understanding of their distribution and
application in the petroleum industry. Another paper on “Palaeobotanical evidence of wildfire in the Upper
Permian of India: Macroscopic charcoal remains from the Raniganj Formation, Damodar Basin” records the
charcoalified remains from the Raniganj Formation, Raniganj Coalfield suggesting occurrence of palaeo-wildfire
for thefirst timein India. A research paper on“ Pennsylvanian megaspores from northeastern border of the Parana
Basin, Brazil: Correlation with Indian Gondwanamegaspores’ isthefirst attempt on the comparative megaspore
studies of India and Brazil. The presence of some of the megaspores, both in India and Brazil indicates the
occurrence of common ancestral heterosporous early land plants. An attempt has been made to interpret the
pal aeogeographic distribution pattern of some of the megaspores, which appear earlier in Brazil than in India,
suggesting thefloral migration from Brazil towardsIndia. Similarly, comparative palynological studies have been
attempted through a paper entitled “ Palynostratigraphic considerations on the Pennsylvanian interglacial microflora
fromMonteMor (SP), Itararé Group, NE, ParanaBasin (Brazil) and itsdiachronic correlationswith I ndian Gondwana
microflord’.

Language plays an important role in exchange of ideas and dissemination of knowledge. Since both the
collaborating countries have strong native languages, the abstracts of all the research papers have been translated
into both Portuguese and Hindi languages —afirst for “ The Palacobotanist”. We are thankful to Ms IsauraAlves
DaSilvaMendesand Mr Ashok Kumar for the translation of the abstractsin Portuguese and Hindi, respectively.

The project could not have seen the light of the day without the financial support of DST, India and the
CNPq, Brazil. Their assistance and funding isthankfully acknowledged. Sincere thanks are dueto the authorsfor
their enthusiasm and timely contributions.

Wegratefully acknowledgethereviewersfor critically and objectively examining the manuscriptsand offering
valuable suggestions. Untiring efforts of the members of the Publication Unit Mr Rattan Lal Mehraand Mr Syed
Rashid Ali are acknowledged for the timely publication of theissue.

N.C.Mehrotra
Rajni Tewari
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ABSTRACT

Mune SE, Tewari R & Bernardes-de-Oliveira MEC 2012. Pennsylvanian megaspores from northeastern border of
the Parand Basin, Brazil: Correlation with Indian Gondwana megaspores. The Palaeobotanist 61(1): 1-26.

Analysis of sediments from Campinas and Monte Mor, municipalities of the State of Sdo Paulo, Brazil, has revealed
the presence of new megaspores in addition to the known taxa. Trilete, alete, azonate and gulate dispersed fossil
megaspores were recorded from the lower and middle levels of the Itararé Group from the northeastern border of the
Parana Basin (Lower Pennsylvanian) of Campinas municipality (Upper Bashkirian-Lower Moscovian) and of Monte Mor
municipality (Kazimovian). Twenty-four species of megaspores recovered from one or both of these localities have been
systematically analyzed and the synonymy of four previously described megaspores has been discussed.

The present study of megaspores from Campinas reveals the presence of the taxa Banksisporites dijkstrae, B.
endosporitiferus, B. utkalensis, Biharisporites spinosus, Bokarosporites psilatus, B. rotundus, Duosporites perversus,
Duosporites sp. a, Lagenicula horrida, Lagenicula sp., L. nudus, L. rugosus, Lagenoisporites cf. L. hispanicus and
Lagenoisporites. sp. The megaspores from Monte Mor includes the taxa Bokarosporites rotundus, Duosporites sp. b,
Lagenoisporites nudus, L rugosus and L. cf. L. hispanicus. The taxa Bokarosporites rotundus, B. psilatus, Banksisporites
utkalensis, B. endosporitiferus, B. dijkstrae and Biharisporites spinosus are also known from the Permian of India.
Banksisporites tenuis previously detected in Campinas and Monte Mor localities is also a species which is shared with India.
The presence of these taxa in the Pennsylvanian of the Parana Basin, Brazil indicates their appearance in the Carboniferous.
While all of them persisted up to the Permian, some like Biharisporites spinosus, Banksisporites tenuis and B. utkalensis
extend up to Triassic and Early Cretaceous as well. The presence of these megaspores both in India and in Brazil indicates
the occurrence of common ancestral heterosporous early land plants. An attempt has been made to interpret the
palaeogeographic distribution pattern of some of the megaspores which appeared earlier in Brazil as compared to India,
suggesting the floral migration from Brazil towards India.

Key-words—Megaspores, Pennsylvanian, Parana Basin, Permian, Palacogeographic distribution, Brazil, India.
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Megaspores Pensilvanianos da margem nordeste da bacia do Parana, Brasil:
Correlagdo com megasporos Gondvanicos Indianos

RESUMO

Anadlises dos sedimentos de Campinas e Monte-Mor municipios do estado de Sdo Paulo, Brasil, revelaram a
presenga de novos megasporos além dos taxa ja conhecidos. megaspores fosseis dispersos tipo Trilete, alete azonate e
gulate foram oservados a partir dos niveis inferiores e médios do Grupo Itararé da margem nordeste da Bacia do Parana
(Pensilvaniano inferior) do municipio de Campinas (Bashkiriano Superior ¢ Moscoviano Inferior) e do municipio de
Monte Mor (Kazimoviano). Vinte e quatro espécies de megasporos recuperados de uma ou ambas as localidades foram
sistematicamente analisadas e as sinonimias de quatro megasporos descritos anteriormente tem sido objeto de discuss@o.

O presente estudo dos megasporos de Campinas revelaa presenca dos taxa Banksisporites dijkstrae, B. endosporitiferous,
B. utkalensis, Biharisporites spinosus, Bokarosporites psilatus, B. rotundus, Duosporites perversus, Duosporites sp. a,
Lagenicula horrida, Lagenicula sp. , L. nudus, L. rugosus, Lagenoisporites cf. L. hispanicus e Lagenoisporites. sp. Os
megasporos de Monte Mor incluem os taxa Bokarosporites rotundus, Duosporites sp. b, Lagenoisporites nudus, L
rugosus, L.cf. L. hispanicus,. O taxon Bokarosporites rotundus, B. psilatus, Banksisporites utkalensis, B. endosporitiferous,
B. dijkstrae and Biharisporites spinosus sao também conhecidos do Permiano da India; Bankisisporites tenuis previamente
detectado nas localidades de Campinas and Monte Mor é também uma espécie compartilhada com a india. A presenca
destes taxons no Pensilvaniano da Bacia do Parand, Brasil indica o seu aparecimento no Carbonifero e, embora todas elas
persistiram até o Permiano, alguns como Biharisporites spinosus, tenuis Banksisporites e utkalensis B. estenderam-se até
o Tridssico e o eocreticeo também. A presenca destes megasporos tanto na india quanto no Brasil indica a ocorréncia de
plantas terrestres primitivas heterésporas ancestrais comuns. Esforgos tem sido feitos para interpretar o padrdo de
distribui¢io paleogeogrifica de alguns dos megasporos que aparecem mais cedo no Brasil do que na india, sugerindo a
migragdo da flora do Brasil para la.

Palavras-chave—Megasporos, Pensilvaniano, bacia do Parana, permiano, distribui¢do palaeogeografica, Brasil,
India.
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ABSTRACT

Mune SE, Bernardes-de-Oliveira MEC & Tewari R 2012. Upper Pennsylvanian lycopsids from interglacial taphoflora
of Itararé Group, Parana Basin, Brazil. The Palaecobotanist 61(1): 27-42.

The Pennsylvanian strata of the Itararé Group are present on the northeastern border of the Parana Basin, i.e.
northern part of Parana State towards north of Sdo Paulo. The Pennsylvanian lycopods of the Itararé Group are
represented by diverse megafossils, megaspores and microspores. The present study deals with the lycopsid megafossils
from the third interglacial level of the paleofloristic succession of the Itararé Group in the northeastern border of the
Parana Basin, i.e. Paranocladus-Ginkgophyllum-Brasilodendron association (PGB as.) recovered from its type locality
Volpe ranch, in Monte Mor municipality, SP. The megafossils belong to the taxa Bumbudendron millani, Bumbudendron
cf. B. paganzianum, Brasilodendron pedroanum, Brasilodendron sp., Leptophloeum cf. L. sanctae-helenae, and
Cyclodendron sp. The diversity and abundance of the megafossils (sometimes forming coal beds in a glacial context)
indicates climatic ameliorations of an interglacial phase of the “time Itararé”. They represent paleoecological hydro-
hygrophyllous communities of a fluviatile-lacustrine depositional environment. The biostratigraphical distribution of
these taxa and their association with Paranocladus, Ginkgophyllum and Buriadia suggests a paleofloristic correlation
with the Krauselcladus - Asterotheca Phytozone of northwestern Argentinean paleofloristic zonation. The lycophytic
megaspores recorded earlier from this level suggest a diachronic correlation with the Permian Talchir and Karharbari
associations of Indian Gondwanan flora. Comparison with late Paleozoic lycopsids and associated megaspores of Argentina
and India are in consonance with the modern studies aiming to achieve knowledge of Gondwana biostratigraphy in a wider
perspective.

Key-wor ds—Kasimovian-Gzhelian, Lycopods, Brazilian Gondwana, Monte Mor (SP), PGB Association.
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Licéfitas do Pensylvaniano Superior Provenientes da Tafoflora Interglacial do
Grupo Itararé, Bacia do Parana, Brasil

RESUMO

Os estratos pensilvanianos do grupo Itararé estdo presentes apenas na margem nordeste da bacia do Parana partindo
da regido setentrional do estado do Parana até a por¢do norte do estado de Sdo Paulo. As licofitas pensilvanianas do grupo
Itararé estdo representadas por diversos megafdsseis, megasporos e microsporos. O presente estudo refere-se a macrofosseis
licofiticos do terceiro nivel interglacial da sucessdo paleofloristica do Grupo Itararé na margem nordeste da bacia do
Parang, isto ¢, associagdo (PGB as.) Paranocladus-Ginkgophyllum-Brasilodendron coletados em sua localidade tipo Sitio
Volpe, no municipio de Monte-Mor, SP. Os megafdsseis pertencem aos taxa Bumbudendron millani, B. cf. B. paganzianum,
Brasilodendron pedroanum, aff. Brasilodendron sp., Leptophloeum cf. L. sanctae-helenae, e cf. Cyclodendron sp. A
diversidade e abundéancia dos macrofésseis (as vezes formando camadas de carvdo em um contexto glacial) indicam
melhorias climaticas de uma fase interglacial do tempo Itararé. Elas representam comunidades paleoecoldgicas hidro-
higréfilas de um ambiente sedimentar fluvio-lacustre. A distribuicdo bio-estratigrafica destes taxa e suas associagdes com
Paranocladus, Ginkgophyllum e Buriadia sugerem uma correlagcdo paleofloristica com a fitozona Krauselcladus —
Asterotheca do zoneamento paleofloristico do noroeste argentino. Os megasporos licofiticos registrados anteriormente
neste nivel sugerem correlacdo diacronica com as associagdes permianas de Talchir e Kaharbari da flora gondvanica
indiana. Comparagdes com licofitas neopaleozdicas e megasporos associados da argentina e India estdo em consonancia
com estudos modernos empenhados na conquista de conhecimentos da bioestratigrafia gondvanica em uma perspectiva
mais ampla.

Palavras-chave—Khasimoviano-Gzheliano, Licofitas, Gondwana Brasileiro, Monte Mor (SP), Association PGB.
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ABSTRACT

Jha N, Mune SE, Bernardes-De-Oliveira MEC & Mehrotra NC 2012. Palynostratigraphic considerations on the
Pennsylvanian interglacial microflora from Monte Mor (SP), Itararé Group, NE, Parand Basin (Brazil) and its diachronic
correlations with Indian Gondwana microflora. The Palacobotanist 61(1): 43-55.

In the present communication the palynological contents of the Monte Mor taphoflora has been restudied in
surface samples from the upper and lower levels of the coal beds from this type-locality and its Interval palynozone
position has been reinterpreted and revised.

Four palynological Interval zones were recognized from the Upper Palacozoic Brazilian Parana Basin by Souza
(2000, 2006) and Souza & Marques-Toigo (2001, 2003, 2005), where Monte Mor microflora was placed in the lowermost
Ahrensisporites cristatus Interval Zone (tentatively Late Bashkirian to Kazimovian). On the basis of presence of Crucisaccites
monoletus, Divarisaccus spp., Faunipollenites (=Protohaploxypinus) amplus, Faunipollenites sp., Scheuringipollenites
maximus, Platysaccus sp. and Scheuringipollenites maximus in the recovered microflora it is suggested that Monte Mor
palynoflora belongs to Crucisaccites monoletus Interval Zone, which is contrary to the earlier studies which indicated that
the Monte Mor palynoassemblage belongs to Ahrensisporites cristatus Interval Zone.

Key-words—Palynology, Itararé Group, Monte Mor, Parand Basin, Late Carbonifeorus, Brazil.
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Consideragdes palinoestratigraficas sobre a microflora interglacial
Pensilvaniana de Monte Mor (SP), Grupo Itararé, nordeste da Bacia do Parana
(Brasil) e suas correlagdes diacrénicas com a microflora Gondvanica Indiana

RESUMO

Neste trabalho, o conteudo palinolégico da tafoflora de Monte Mor foi re-estudado com base em amostras de
superficie procedentes de niveis superiores e inferiores das camadas de carvdo, desta localidade-tipo, e sua posi¢do no
palinozoneamento de intervalo foi reinterpretada e revista. Quatro zonas de intervalo palinolégicos foram reconhecidas
no Paleozdico superior da bacia do Parand no Brasil, por Souza (2000, 2006) e Souza & Marques-Toigo (2001, 2003 e
2005), onde a microflora de Monte Mor foi colocada na zona de intervalo mais inferior chamada de Ahrensisporites
cristatus (tentativamente Neo Bashkiriano a Kazimoviano). Com base na presenca de Crucisaccites monoletus, Divarisaccus
spp, Faunipollenites (=Protohaploxypinus) amplus, Faunipollenites sp., Scheuringipollenites maximus, Platysaccus sp.
e Scheuringipollenites maximus na microflora coletada, sugere-se que a palinoflora de Monte Mor pertencem a zona de
intervalo Crucisaccites monoletus contrariando estudos anteriores que indicam que a palinoassembléia de Monte Mor
pertence a Zona de Intervalo Ahrensisporites cristatus.

Palavras-chave—Palinologia, Grupo Itararé, Monte Mor, Bacia do Parana, Neocarbonifero, Brasil.
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ABSTRACT

Kurzawe F, lannuzzi R & Merlotti S 2012. On the Permian permineralized woods of the “Fossil Flora of the Coal
Measures of Brazil” (D. White, 1908): taxonomic re-evaluation. The Palacobotanist 61(1): 57-65.

D. White published, in 1908, the “Report on the Fossil Flora of the Coal Measures of Brazil”, an important work
that became a reference for the study of fossil plants collected mainly from Early Permian sediments of the Parana Basin.
In this work, the author described for the first time a large number of plant fossils collected in the states of Santa Catarina
and Rio Grande do Sul, including a few pieces of permineralized wood. This paper presents the first taxonomic re-
evaluation of the permineralized woods described by D. White, using the samples on which he based his descriptions.
Sigillaria (?) muralis White is transferred to the genus Scalaroxylon, due to presence of scalariform pitting on the radial
walls of the tracheids, thus forming a new combination Scalaroxylon muralis (White); Araucarioxylon nummularium
(White) Maheshwari is transferred to the genus Brachyoxylon, because of the araucarioid character of its radial- wall pits
and cross- fields, thus forming a new combination Brachyoxylon nummularium (White); Araucarioxylon meridionale
(White) Maheshwari is considered as an dubios taxon due to non- preservation of its cross- field pits. The re-evaluation
of the fossils described by White enabled a better understanding of the botanical affinities of the Glossopteris flora from
southern Brazil. For the first time, the genus Scaraloxylon is recorded in the Permian; until now it had only been found in
the Triassic and Cretaceous of Gondwana.

Key-words—D. White's Report, Permineralized woods, Taxonomy, Parana Basin, Permian.
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Sobre os lenhos permineralizados Permianos da "Flora Féssil das Coal
Measures Brasil" (D. White, 1908): reavaliagio taxondmica

RESUMO

D. White publicou em 1908 ‘“Relatdrio sobre a flora fossil das coal measures do Brasil”, um importante trabalho que
se tornou uma referéncia para o estudo de plantas fosseis coletados principalmente de sedimentos eopermianos da bacia
do Parana. Naquele trabalho o autor descreveu pela primeira vez um grande numero de plantas fosseis coletados nos estados
de Santa Catarina e Rio Grande do Sul, incluindo poucas pegas de lenhos permineralizados. Este trabalho apresenta a
primeira reavaliagdo taxondmica dos lenhos permineralizados descritas por D.White usando as amostras sobre as quais ele
baseou suas descrigdes. Sigillaria (?) muralis White foi transferida para o genero Scalaroxylon, devido a presenca de
pontoagdes escalariformis sobre as paredes radiais das traqueides constituindo uma nova combinagdo Scalaroxylon muralis
(White); Araucarioxylon nummularium (White) Maheshwari é transferida para o género Brachyoxylon, devido ao carater
araucarioide de suas perfuracdes de parede radial e campos cruzados, dai formando uma nova combinagdo Brachyoxylon
nummularium (White); Araucarioxylon meridionale (White) Maheshwari foi considerado como um taxon duvidoso
devido a ndo preservagdo de suas pontuagdes de campo cruzado. Areavaliagdo dos fosseis descritos por White possibilitaram
um melhor entendimento das afinidades botéanicas da flora de glossopteris do sul do Brasil. Pela primeira vez o género
Scaraloxylon é documentado no permiano; até o momento tinha sido somente encontrado no Tridssico e Cretaceo do
gondwana.

Palavras-chave—Relatorio de D. White; Lenhos Permineralizados, Taxonomia, Bacia do Parana, Permiano.
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ABSTRACT

Pinheiro ERS, Tybusch GP & lannuzzi R 2012. New evidence of plant-insect interactions in the Lower Permian
from Western Gondwana. The Palaeobotanist 61(1): 67-74.

A new record of insect damages-containing glossopterid leaves is recovered from the Rio da Estiva outcrop,
Itaiopolis country, northernmost Santa Catarina State, southern Brazil. The plant fossil-bearing strata are situated,
stratigraphically, from the basal to middle part of the Rio Bonito Formation, a unit of the Lower Permian sequence of the
Parana Basin. This plant assemblage is characterized as “pure Glossopteris Flora”, and contains remains of glossopterid
leaves (Glossopteris spp. and Gangamopteris sp.), seeds (Samaropsis sp. and Cordaicarpus sp.) and fructification (Ottokaria
sp.). We analyzed 102 samples, of which only ten showed evidence of insect damages. Three types of leaf feeding traces
are observed: leaf margin feeding traces, hole feeding traces and trench feeding traces. The damages occurred in leaves of
Glossopteris sp., Glossopteris communis, Glossopteris occidentalis and Gangamopteris obovata. The evidence of
consumption of foliar tissues indicated that glossopterids hosted a functional feeding group of predominantly chewing and
sucking type of insects. The differences found in the patterns and frequencies of consumption in different localities of
equivalent ages suggested that herbivory was more intensive in some plant communities than in others. Besides this, the
present study expanded geographically the distribution of records of plant-insect interactions in “Glossopteris flora”
through the central portion of the eastern rim of Parana Basin.

Key-words—Glossopteris flora, Herbivory, Rio Bonito Formation, Parand Basin, Early Permian.
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Novas evidéncias de interagdes inseto-plantas no Permiano Inferior do
Gondwana

RESUMO

Um novo registro de folhas de glossopterideas contendo danos por insetos foi obtido no afloramento de Rio da
Estiva, municipio de Itaiopolis, regido norte do Estado de Santa Catarina, no Brasil meridional. Os estratos portadores dos
fitofosseis estdo situados, estratigraficamente, na por¢cdo basal a mediana da Formagdo Rio Bonito, uma unidade do
Permiano Inferior da Bacia do Parand. Esta assembléia fitofossilifera é considerada como uma “Flora de Glossopteris
pura”, contendo restos de folhas de glossopterideas (Glossopteris spp. e Gangamopteris sp.), sementes (Samaropsis sp. e
Cordaicarpus sp.) e frutificagdes (Ottokaria sp.). Foram analisadas 102 amostras, das quais somente dez mostram evidéncias
de danos por insetos. Trés padrdes de consumo foliar foram observados: tragos de alimentagdo marginal, tragos de
alimentagdo circular e de alimentag@o linear sobre lamina. Os danos foram observados em folhas de Glossopteris sp.,
Glossopteris communis, Glossopteris occidentalis e Gangamopteris obovata. A evidéncia de consumo de tecidos foliares
indica que as glossopterideas eram herbivorizadas por insetos predominantemente com aparelho bucal mastigador. As
diferengas encontradas nos padrdes de freqiiéncia de herbivoria entre as diferentes localidades de idades equivalentes
sugeriram que a atividade foi mais intensa em algumas comunidades do que em outras. Além disso, o presente estudo
expandiu geograficamente a distribuigdo de registros de interacdo inseto-planta na flora de glossopteris através da porgdo
central da margem oriental da Bacia do Parana.

Palavras-chave—Flora de Glossopteris; Herbivoria, Formagao Rio Bonito, Bacia do Parana, Eopermiano.
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Palaeobotanical evidence of wildfire in the Upper
Permian of India: Macroscopic charcoal remains
from the Raniganj Formation, Damodar Basin
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ABSTRACT

Jasper A, Guerra-Sommer M, Uhl D, Bernardes-De-Oliveira MEC, Ghosh AK, Tewari R & Secchi MI 2012.
Palaeobotanical evidence of wildfire in the Upper Permian of India: Macroscopic charcoal remains from the Raniganj
Formation, Damodar Basin. The Palacobotanist 61(1): 75-82.

Macroscopic fossil charcoal has been discovered in the carbonaceous shales associated with Seam-VI of Raniganj
Formation, Upper Permian, Damodar Basin, India. A pycnoxylic gymnosperm wood is described and confirms the
occurrence of palaco-wildfire in this area during the Late Permian. The integration of the data presented in the current
study with previously published data for the Raniganj Formation, principally related to the occurrence of (pyrogenic)
inertinites within coal layers, demonstrates that palaco-wildfires were common events during the deposition of the
preserved material. In addition, the presence of charcoal in Permian sediments associated with coal levels at different
Gondwana localities demonstrates that wildfires have been relatively common events across the continent during this
period.

Key-words—Charcoal, Gymnosperm woods, Palaco-wildfires, Upper Permian, Raniganj Formation, Raniganj
Coalfield, Damodar Basin.
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Evidéncias Paleobotanicas de Paleoincéndios no Permiano Supetior da India:
Registro de Charcoal Macroscopico da Formagao Raniganj, Bacia Damodar
Valley

RESUMO

Charcoal macroscopico fossil foi descoberto em niveis ricos em matéria organica associados a Sequéncia VI da
Formagdo Raniganj, Permiano Superior, Bacia Damodar Valley, India. Um lenho picnoxilico gimnospérmico ¢ descrito e
confirma a ocorréncia de paleoincéndios vegetacionais na area durante o Neopermiano. A integracdo dos dados aqui
apresentados com aqueles ja publicados acerca da Formagdo Raniganj, principalmente aqueles relacionados a ocorréncia de
inertinitas (de origem pirogénica) em niveis de carvdo, demostraram que paleoincéndios foram eventos comuns durante a
deposicao dos niveis estudados. Além disso, a presenga de charcoal em sedimentos Permianos associados a niveis de carvao
em diferentes localidades do Gondwana confirma que este tipo de evento foi relativamente comum no continente durante
esse periodo.

Palavras-chave—Charcoal, Lenhos Gimnospérmicos, Paleoincéndios vegetacionais, Permiano Superior, Formagao
Raniganj, Mina Raniganj, Bacia Damodar Valley
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ABSTRACT

Mehrotra NC, Tewari R, Arai M, Garcia MJ & Bernardes-de-Oliveira MEC 2012. Stratigraphic ranges of dinoflagellate
cysts from Cretaceous petroliferous basins of India and Brazil. The Palacobotanist 61(1): 83-102.

Development of dinoflagellate cyst studies in India and Brazil is directly related with the exploration of hydrocarbons.
During the last 3 decades these studies have intensified in various petroliferous basins of the two countries. These have
proved to be of immense value in high impact palynological studies as applied in geological modelling for exploration.
Stratigraphic ranges of significant dinoflagellate taxa from the two countries have been analysed in global context and
presented through 6 Range Tables. This is the first step to build comparative database of these fossils from India and Brazil
for obtaining a better understanding of their distribution and application in petroleum industry.

Key-words—Stratigraphic ranges, Dinoflagellate cysts, India, Brazil, Exploration of hydrocarbons.
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Amplitudes estratigraficas de cistos de dinoflagelados das bacias petroliferas
Cretaceas da India e do Brasil

RESUMO

Desenvolvimento de estudos de cistos de dinoflagelados na India e no Brasil est4 diretamente relacionado com a
exploragdo de hidrocarbonetos. Durante as trés Gltimas décadas estes estudos tem se intensificado nas varias bacias
petroliferas de ambos os paises. Isto provou ser de imenso valor em estudos palinoldgicos de alto impacto conforme
aplicado nos modelos geoldgicos de exploragdo. Distribuicdes estratigraficas de importantes taxons de dinoflagelados dos
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dois paises foram analisadas num contexto global e apresentado em 6 tabelas estratigraficas. Este ¢ um primeiro passo na
construgdo de bases de dados comparativos destes fosseis da India e do Brasil para obter uma melhor compreensdo de suas
distribuicao e aplicagdo na industria de petrdleo.

Palavras-chave—Distribui¢des estratigraficas, Cistos de dinoflagelados, India, Brasil, Exploragdo de hidrocarbonetos.



The Palaeobotanist 61(2012): 103-121
0031-0174/2012  $2.00

Stromatolites of the Kaladgi Basin, Karnataka, India:
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ABSTRACT

Sharma M & Pandey SK 2012. Stromatolites of the Kaladgi Basin, Karnataka, India: Systematics, biostratigraphy
and age implications. The Palaeobotanist 61(1): 103-121.

Systematics of the stromatolites of the Proterozoic Kaladgi Basin is attempted. The main purpose is to document
the diversity and distribution of the various stromatolite forms occurring in the Bagalkot Group of the Kaladgi Supergroup.
An assemblage of six taxa is recognized from the Bagalkot Group. The forms Asperia digitata (=Yelma digitata),
Ephyaltes edingunnensis, Eucapsiphora leakensis, Kussoidella karalundiensis, Pilbaria deverella and Yandilla
meekatharrensis are described. These forms are not recorded from any other Proterozoic Sequence of India of the
Palacoproterozoic age. Similar forms are recorded from Africa, Australia, Canada and China. Asperia digitata, a digitate
stromatolite, is known from the Proterozoic Sequence of the Palacoproterozoic age in other parts of the world. Poorly
constrained age of the Bagalkot Group of the Kaladgi Supergroup can be ascertained on the basis of the reported
assemblage as Late Palaeoproterozoic to Early Mesoproterozoic (Orosirian-Statherian to Calymmian Period).

Key-words—Stromatolites, Systematics, Kaladgi Supergroup, Palacoproterozoic, Karnataka, India.
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Stromatoélitos da Bacia Kaladgi, Karnataka, India: Implicagdes sistematicas,
bioestratigraficas e de idade

RESUMO

A sistematica dos estromatolitos da bacia proterozoica Kaladgi é preliminarmente estabelecida. O principal objetivo
¢ documentar a diversidade e a distribui¢ao das formas de varios estromatolitos ocorrentes no Grupo Bagalkot do Supergrupo
Kaladgi. Uma assembléia de seis taxons ¢ reconhecida como sendo do grupo Bagalkot. As descrigdes sdo feitas para estas
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formas: Asperia digitata (=Yelma digitata), Ephyaltes edingunnensis, Eucapsiphora leakensis, Kussoidella karalundiensis,
Pilbaria deverella e Yandilla meekatharensis que nao sdo registradas em nenhuma outra sequéncia paleoproterozoica da
india. Formas similares sdo registradas na Africa, Australia, Canada e China. Asperia digitata, um estromat6lito digitado
¢é conhecido a partir da sequéncia paleoproterozoica de outras partes do mundo. Idade precariamente estabelecida do Grupo
Bagalkot do Supergrupo Kaladgi pode ser determinada com base na assembléia registrada como neo-paleoproterozoica a
eo-mesoproterozdica (Periodos Orosiriano-Stateriano a Calimiano).

Palavras-chave—Estromatolitos, Sistematicas, Supergrupo Kaladgi, Palacoproterdzoico, Karnataka, India.
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Gymnospermous seeds from the Barakar Formation of
Umrer Coalfield, Wardha Basin, Maharashtra
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ABSTRACT

Tewari R, Mehrotra NC, Pillai SSK, Pandita SK & Agnihotri D 2012. Gymnospermous seeds from the Barakar
Formation of Umrer Coalfield, Wardha Basin, Maharashtra. The Palacobotanist 61(1): 123-130.

Platyspermic and radiospermic gymnospermous seeds are documented from the top seam of the Barakar Formation,
Makardhokra Open Cast Project, Umrer Coalfield, Nagpur District, Wardha Basin, Maharashtra. A variety of seed
types including Cordaicarpus sp., Cordaicarpus zeilleri, Samaropsis feistmantelii, Samaropsis sp., Rotundocarpus
ovatus and anew species, viz. Rotundocarpus mucronatus are systematically described. The seeds are largely comparable
with those described from the Karharbari Formation of Damodar Basin. Besides adding to the knowledge of the flora of
the Wardha Basin, this communication provides information on the occurrence of these seeds for the first time from
Makardhokra Open Cast Project, Umrer Coalfield.

Key-words—Gymnospermous seeds, Platyspermic, Radiospermic, Early Permian, Barakar Formation, Umrer
Coalfield, Wardha Basin.
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Sementes Gymnospérmicas da sequéncia eopermiana do Hulhifero Umrer,
Bacia de Wardha, Maharashtra

RESUMO

Sementes radiospérmicas e platispérmicas estdo documentadas no topo da Formagdo Barakar, Makardhokra Open
Cast Project, Hulhifero Umrer, Distrito de Nagpur, Bacia de Wardha, Maharashtra. Uma variedade de sementes incluindo
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Cordaicarpus zeilleri, Cordaicarpus sp., Samaropsis feistmantelii, Samaropsis sp., Rotundocarpus ovatus e uma nova
espécie,viz. Rotundocarpus mucronatus sao sistematicamente analisadas. As sementes sdo comparaveis com aquelas
descritas da Formagdo Karharbari da bacia Damodar. Sua presenga na formagdo no hulhifero Umrer representa a
continuidade de elementos florais da Formagdo Karharbari. Além de acrescentar conhecimento da flora da bacia de
Wardha, esta comunicagdo fornece informagdes da ocorréncia destas sementes pela primeira vez no projeto Makardhokra
Open Cast, Hulhifero Umrer.

Palavras-chave—Sementes gimnospérmicas, Platispérmica, Radiospérmica, Neopermiano, Formagdo Barakar,
Hulhifero Umrer, Bacia de Wardha.
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A basal Gondwana palynoflora from the glacigene
sediments of Tatapani-Ramkola Coalfield, India
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ABSTRACT

Kar R 2012. A basal Gondwana palynoflora from the glacigene sediments of Tatapani-Ramkola Coalfield, India.
The Palacobotanist 61(1): 131-138.

Palynological studies were undertaken on the sediments of Talchir Formation exposed along a stream cutting in the
Tatapani-Ramkola Coalfield, Chhattisgarh State, India. The glacigenic nature of the Talchir Formation is evident, as
manifested by the presence of lithified tillites, varves and rafted boulders. The varve clays have yielded a well preserved
assemblage rich in radial monosaccates. The assemblage is dominated by Plicatipollenites (26-31%) with a sub-dominance
of Parasaccites (8-22%). Potonieisporites, Virkkipollenites, Caheniasaccites and Sahnites are the other important
constituents. The recovered palynoflora is characteristic of Plicatipollenites-Parasaccites palynoassemblage, which
represents Lower Talchir palynozone and is of early Permian age.

Key-words—Gondwana, Palynology, Talchir Formation, Early Permian, Tatapani-Ramkola Coalfield.
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Uma Palinoflora Gondvianica basal dos sedimentos glacigenos do Hulhifero
Tatapani-Ramkola, India

RESUMO

Estudos palinolégicos foram realizados nos sedimentos da Formagdo Talchir, exposta ao longo da margem de um
corrego no Hulhifero Tatapani-Ramkola, Estado de Chhattisgarh, India. A natureza glacigena da Formagao Talchir ¢
evidenciada pela presenga de tilitos litificados, varvitos e matacdes estriados. As argilas varvicas produziram uma assembléia
bem preservada, rica em grios de pélen monosacados radiais. A assembléia é dominada por Plicatipollenites (26-31%), com
um sobdominio de Parasaccites (8-22%). Outros constituintes importantes sdo os Potonieisporites, Virkkipollenites,
Caheniasaccites e os Sahnites. A palinoflora obtida ¢ caracteristica da palinoassembléia Plicatipollenites-Parasaccites, que
representa a palinozona Talchir Inferior e ¢ de idade eopermiana.

Palavras-chave—Gondwana, Palinologia, Formagao Talchir, Eopermiano, Hulhifero Tatapani-Ramkola.
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Cheirophyllum maithyi sp. nov. from the Early Permian
of Pench Valley Coalfield, Satpura Gondwana Basin,
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ABSTRACT

Pillai SSK 62012. Cheirophyllum maithyi sp. nov. from the Early Permian of Pench Valley Coalfield, Satpura
Gondwana Basin, India. The Palacobotanist 61(1): 139-143.

A new species of the genus Cheirophyllum, viz. C. maithyi is described from the Pench East Incline underground
project, Pench Valley Coalfield, Satpura Gondwana Basin, Madhya Pradesh. The species is characterized by absence of

apical lobes, obtuse apex and ridges and furrows on lamina. Ridges show a number of thin veins.

Key-words—Cheirophyllum maithyi, Early Permian, Pench Valley Coalfield, Satpura Gondwana Basin, India.
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Cheirophyllum Maithyi sp. nov. do Eopermiano do Hulhifero Pench Valley,
Bacia de Satpura, India

RESUMO

Uma nova espécie do género Cheirophyllum viz. C. maithyi é descrita a partir do projeto de sub-superficie Pench
East Incline, Hulhifero Pench Valley, Bacia de Satpura, Madhya Pradesh. A espécie é caracterizada pela auséncia de lobos
apicais, apice obtuso e presenga de cristas e sulcos sobre a ldmina, mostrando as cristas, numerosas veias finas.

Palavras-chave—Cheirophyllum maithyi, Eopermiano, Hulhifero Pench Valley, Bacia de Satpura, India.
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ABSTRACT

Singh KJ, Saxena A & Goswami S 2012. Palaeobiodiversity of the Lower Gondwana rocks in the Korba Coalfield,
Chhattisgarh, India and observations on the genus Gangamopteris McCoy. The Palacobotanist 61(1): 145-163.

The Korba Coalfield occupies the south-central part of Son-Mahanadi Master basin and is situated in the Korba and
Bilaspur districts of Chhattisgarh State. With five open cast mines (Gewra, Dipika, Manikpur, Kusmunda and Laxman)
spreading over 530 sq. kms, this coalfield is the biggest coal producing unit in India, however it was never explored for
megafloral studies. Extensive investigations were recently conducted in this coalfield to discover the fossiliferous beds in
the Lower Gondwana deposits and as a result a large number of plant fossils were recovered from these collieries and their
extension sites belonging to the Barakar Formation.

The complete flora includes 38 taxa, representing 13 genera of the orders Equisetales, Cordaitales and Glossopteridales.
The order Glossopteridales is highly diversified with 34 taxa and the genus Glossopteris with 22 species dominates the flora
followed by the genera Vertebraria, Sakoarota (equisetalean stems), Cordaites, Dictyopteridium, scale leaves of fertile
organs, Gangamopteris, Noeggerathiopsis, Euryphyllum and Rubidgea. This is the first ever collection and record of any
mega plant fossil from this coalfield. The groups Lycopodiales, Sphenophyllales, Filicales, Ginkgoales, Cycadales and
Coniferales are completely absent in this area which shows that the area might not be adequately cool and humid to
facilitate the growth of these shade loving under-story plants. The genus Cordaites, which is a northern hemisphere taxon
has been reported along with Glossopteris floral elements. An equisetalean genus Sakoarota, described from Madagascar
has been reported for the first time from the Indian Gondwana.

The genus Gangamopteris comprising six species, viz. G cyclopteroides, G. cyclopteroides var. subauriculata, G.
angustifolia, G rajaensis, G. clarkeana and Gangamopteris sp. has been systematically described and discussed in this
paper. The occurrence of Rubidgea, Euryphyllum, Noeggerathiopsis, Cordaites and Gangamopteris along with Glossopteris
is indicative of the presence of Karharbari sediments (Early Permian=Lower Artinskian) in the lower part of the Barakar
Formation exposed in the Gevra and Dipika collieries. The recovered plant assemblage indicates an Early Permian age,
Lower Artinskian (Early Barakar) in the case of the Gevra and Dipika collieries and Upper Artinskian (Late Barakar) for
the Manikpur, Kusmunda and Laxman collieries.

Key-words—Son-Mahanadi Basin, Barakar Formation, Gangamopteris, Glossopteris, Rubidgea, Euryphyllum,
Noeggerathiopsis, Cordaites, Sakoarota.
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Palaeobiodiversidade das rochas do Gondwana Inferior no Hulhifero Korba,
Chhattisgarh, India e observagdes no género Gangamopteris Mccoy

RESUMO

O hulhifero Korba ocupa a parte centro-sul da bacia Son-Mahanadi Master e situa-se nos distritos de Korba e Bilaspur
no Estado de Chhattisgarh. Com cinco minas de carvdo a céu aberto (Gevra, Dipika, Manikpur, Kusumunda and Laxman),
ocupando uma 4rea de 530km?, este jazigo é a maior unidade produtora de carvdo na India, no entanto, nunca foi explorado
para estudos megafloristicos. Extensas investigagdes foram recentemente realizadas neste hulhifero para descobrir os
leitos fossiliferos nos depositos do gondwana inferior e, como resultado, um grande niimero de fitofosseis foram coletados
nestas minas e em extensdes de seus niveis pertencentes a Formacdo Barakar.

A flora completa inclui 38 taxons, representando 13 géneros das ordens Equisetales, Cordaitales e Glossopteridales.
A Ordem Glossopteridales ¢ altamente diversificada, com 34 taxons e o género Glossopteris, com 22 espécies , dominam
a flora seguida pelo género Vertebraria, Sakoarota (caules de Equisetales), Cordaites, Dictyopteridium, escamas foliares de
orgaos férteis Gangamopteris, Noeggerathiopsis, Euryphyllum e Rubidgea. Esta ¢ a primeira coleta e registro de
macrofitofosseis feitos neste jazigo. Os grupos Lycopodiales, Sphenophyllales, Filicales, Ginkgoales, Cycadales e Coniferales
sdo completamente ausentes nesta regido, o que mostra que esta area talvez ndo tenha sido adequadamente fria e imida
para facilitar o crescimento de plantas do sub-bosque amantes da sombra (escidfitas). O género Cordaite, que ¢ um taxon
do hemisfério norte tem sido relatado com elementos da flora de Glossopteris. O género equisetaleano Sakoarota, descrito
para Madagascar foi relatado pela primeira vez no Gondwana Indiano. O género Gangamopteris, que compreende seis
especies, a saber G cyclopteroides, G. cyclopteroides var. subauriculata, G angustifolia, G rajaensis, G. clarkeana e
Gangamopteris sp., foi sistematicamente descrito discutido neste trabalho. A ocorréncia de Rubidgea, Euryphyllum,
Noeggerathiopsis, Cordaites e Gangamopteris junto com Glossopteris ¢ o indicativo da presenga de sedimentos Karharbari
(Eopermiano=Artiskiano Inferior) na parte inferior da Formagao Barakar, expostas nas minas de carvdo de Gevra e
Dopika. A assembléia de planta vegetal coletada indicam uma idade eopermiana, Artinskiano inferior (Eo Barakar) no caso
das minas de Gevra e Dipika e Artinskiano Superior (Neo Barakar) para as minas de carvdo de Manikpur, Kusumunda e
Laxman.

Palavras-chave—Bacia Son-Mahanadi, Formagdo Barakar, Gangamopteris, Glossopteris, Rubidgea, Euryphyllum,
Noeggerathiopsis, Cordaites,Sakoarota.
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ABSTRACT

Kumar M, Ghosh AK, Ram-Awatar & Mehrotra RC 2012. Palynomorphs of Gondwanic affinities in the Oligo-
Miocene sediments of Kargil Molasse Group, Ladakh, India. The Palacobotanist 61(1): 165-176.

The Kargil Molasse Group of northwest Ladakh Himalaya is divided into Kargil, Tharumsa and Pashkyum formations,
composed mainly of sandstone, mudstone, siliceous clay and grey to dark brown carbonaceous shale. Plant fossils recorded
in these sequences are represented by angiosperm leaf impressions, pteridophytic spores, gymnosperm and angiosperm
pollen grains, algal and fungal remains and gyrogonites of charophytes. The present study deals with reworked palynoflora
of Gondwanic affinity of late Permian (Tatarian) and early Triassic (Scythian) age embodied in the late Cenozoic
sediments of Tharumsa Formation of northwest Himalaya. The occurrence of reworked palynomorphs in the younger
sediments is very significant. It can be interpreted that Palacozoic and Mesozoic Tethyan sediments, deposited along the
northern margin of Indian Plate, were transported and eroded and eventually got accumulated in the Tharumsa Formation
during the process of orogenesis in this region.

Key-words—Reworked palynomorphs, Kargil Molasse, Tharumsa Formation, Miocene, Ladakh.
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Palinomorfos de afinidades Gondvanicas nos sedimentos Oligomiocenos do
Grupo Molassa Kargil, Ladakh, india

RESUMO

O grupo Molassa Kargil do noroeste do Himalaya Ladakh esta dividido nas formagdes Kargil, Tarumsa and Pashkyum,
compostas principalmente de arenitos, argilitos, argila silicosa e folhelho carbonoso cinza a castanho escuro. Fitofésseis
registrados nestas sequéncias sdo representados por impressdes de folhas de angiospermas, esporos pteridofiticos, graos de
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pélen gimnospérmicos e angiospérmicos, restos de algas e fungos e girogonites de carofitas. O presente estudo trata de uma
palinoflora retrabalhada, de afinidade gondvanica de idade neopermianoa (Tatariano) e eotridssica ( Scytiana = Induana +
Olenekiana), envolvidas por sedimentos neocenozdicos da Formagdo Tharumsa, noroeste do Himalaia. A ocorréncia de
palinomorfos retrabalhados em sedimentos mais jovens ¢ muito significativa. Pode-se deduzir que os sedimentos mesozoicos
tetianos e paleozodicos, depositados ao longo da margem norte da placa indiana, foram transportados, erodidos e,
eventualmente, acumulados na Formacgdo Tharumsa, durante o processo de orogénese nesta regido.

Palavras-chave—Palinomorfos retrabalhados, Kargil Molassas, Formagao Tharumsa, Mioceno, Ladakh.
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ABSTRACT

Srivastava AK & Agnihotri D 2012. Scale leaves from the Barakar Formation of Satpura Gondwana Basin, Madhya
Pradesh, India. The Palacobotanist 61(1): 177-188.

Morphological and taxonomic features of dispersed sterile scale leaves collected from the Barakar Formation of
Pench, Kanhan and Pathakhera coalfields of Satpura Gondwana Basin, Madhya Pradesh are described. The scale leaves are
normally described as morphological types without their assignment to taxonomic status. Due to this practice, the
identity and significance of the scale leaves have gone astray in the Glossopteris flora. The presence of large number of
sterile scale leaves with different morphological features in the present assemblage has helped to discuss their structure,
nature and affinity. The scale leaves have been assigned to different genera and species namely Pantolepis indica gen. et
sp. nov., Penchiolepis gondwanensis gen. et sp. nov., Penchiolepis indica sp. nov., Surangelepis ambarai gen. et sp. nov.,
Surangelepis elongatus sp. nov. and Utkaliolepis indica Tiwari et al. 2009.

Key-words—Scale leaves, Barakar Formation, Early Permian, Satpura Gondwana Basin.
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Escamas foliares da Formagao Barakar da Bacia Gondvanica de Satpura,
Madhya Pradesh, India

RESUMO

Aqui estdo descritas caracteristicas morfoldgicas e taxondmicas de escamas foliares estéreis, dispersas, coletadas nos
hulhiferos Pench, Kanhan e Pathakhera da Formacdo Barakar, da bacia gondvanica de Satpura, estado de Madhya. As
escamas foliares sdo normalmente descritas como tipos morfologicos sem seu posicionamento taxondmico. Devido a esta
prética, a identidade e importancia destas tém sido descartadas na flora de Glossopteris. A presenca de grande nimero de
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escamas foliares estéreis com diferentes padroes morfoldgicos na presente assembléia tem ajudado na discussdo da sua
estrutura, natureza e afinidade. As escamas foliares aqui descritas foram designadas em diferentes géneros e espécies
chamados de Pantolepis indica gen. et sp. nov., Penchiolepis gondwanensis gen. et sp. nov,, Penchiolepis indica sp. nov,
Surangelepis ambarai gen. et sp. nov,, Surangelepis elongatus sp. nov. and Utkaliolepis indica Tiwari et al. 2009.

Palavras-chave—Escamas foliares, Formagdo Barakar, Eopermiano, Bacia Gondvanica Satpura.
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