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ABSTRACT

Singh KJ & Chandra S 2000. Additional palaeobotanical information from Madhupur Village, Talchir
Coalfield. Orissa. India. Palaeobotanist 49(3) : 385-398.

Floristically rich exposures near Handapa Village in Hinjrida Ghati have been explored by various
geologists and palaeohotanists ever since they were first located and mapped by Subramanian & Rao (1960).
Based on the fossil plants the entire area has been assigned various ages such as Mahadeva (Early Triassic).
Raniganj and Kamthi formations (Late Permian) by different workers. A new and rich collection of plant
fossils from the Madhupur area revitalise the age of the beds and provides additional information to the
fossil /lora. Glossopteris species dominated the vegetation. Based on the fossil plants Madhupur beds are
assigned age equivalent to Lower Kamthi Formation (late Late Permian).

Key-words- Glossopteris. Kamthi. Late Permian, Triassic.
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INTRODUCTION

TI IE Talch ir Coal field coveri ng an area of about 1.800 sq.

km. is situated in the Brahmani Valley and falls under

Angul and Dhenkanal districts of Orissa. A small portion also

lies in the adjoining Sambalpur District. Rocks of both Lower

and Upper Gondwana are represented in this coalfield. The

stratigraphic sequence met within the coalfield is fresh water

sedimentary pile of Talchir, Karharbari, Barakar and post

Barakar formations lying unconformably on a Precambrian

(1) l3irbal Sahni Institute of Palaeobotany. India
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metamorphic base. Characteristic and well defined fossil plant
3~semblages have been recognised and reported mostly by us
from Talchir- the Earliest Permian (Chandra & Singh. 1996b),
Karharbari - the Early Permian (Chandra & Singh. 1996a)
and Barakar - the Late Permian (Singh & Chandra. 1995)
formations in this coalfield.

The Barakar Formation is conformably overlain by a
sedimentary sequence of fine to medium grained light grey
and ferruginous sandstones and shales at the base. and a thick
succession of pale greenish sandstones with rare shale and
pink clay bands, ferruginous coarse-grained and pebbly
sandstone at the top. Several significant palaeobotanical finds

and studies in Glossopteris Flora have been reported from the
shaly bands of various colour exposed in and around Handapa
Village (Surange & Chandra. 1973a, b. c; 1974a. b. c. d;
Maithy. 1977: Chandra & Rigby, 1981. 1983: Chandra. 1984:
Chandra & Surange, 1979; Surange & Maheshwmi, 1970;
Chandra & Singh. 1986, 1988. 1989, 1992. 1995. 1996a. b;
Singh & Chandra, 1987. 1995). However. all the
palaeobotanical finds indicated Late Permian age for these
beds sometimes referring them as equivalent to Raniganj or
Kamthi Formation.

The post Barakar sequence In the Talchir Coalfield has
been variously classi fied by several geologists on their

L

"" PLATE 1

2.

3.

Ciossopleris illdi('(1 Schllnpcr. Middle ponion 01' two leaves secn
preserved. Spccimcn no. IlSIP 3R396. x I
Clos.mpteri.1 illdica Sehimpcr. AImo,t a complcte leaf without bas('.
Meshes ncar midrib are shon and broad and near th(' m<lrgin they
are narrow and short. Spccimcn no. I3SIP ~8~97. x I
Clossopleri., ./ei.'"IIOIlIdli Rigby. Middle ponion of Ih(' leaf show·
ing lateral vcins arising at an angle of"about 45°and going slraight
to the margins. Mcshes elongale and broad Cross conn('etions rrc·
quent. Specimen no. I3SII' ~8~9R x I

4.

5

G/(lssOIJleris ;lIlerll/,.dia FClsllllanlcl. Very narrow elliptic, medium
sizcd kaf having v('ry broad midrib. Latcral veins aflse at <In angle
of less Ihan 45° <lnd running almm,l straight to the margins. Speci·
men no. BSIP ~8~99. x 2.
G/ossopleris .'pl/lil/alil I'ant & Singh. Medium sized oblanceolalc
Icar having broad midrib whieh gradually l;qlcrs upwards. LJlcral
veins arise at an angle of less. than 45°, then gradually arch out to
the mar~ill. The v('nation is dense with vcry dongJ1C ::lIld n31TOw

meshes Spccimen no. I3SIf' ~8-1UU x I
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observations. Subramanian (1962). Chakraborty, ef 01. (1967)

divided the sequence into Raniganj, Panchet and Mahadeva
formations whereas Raja Rao (1982) considered the entire
sequence as a single lithounit of the Kamthi Formation.
Chakraborty in an unpublished report of the Geological Survey
of India (1989) mapped the west-central part of the Talchir
Coalfield and divided the Kamthi sequence into Lower and
Upper Member (in Pal ef al.. 1991). According to him entire
Kamthi sequence of 400 m thickness is divisible into Lower
Member of200 m comprising mainly median to coarse-grained
pebbly, cross bedded, ferruginous sandstones alternating with
clasts of greyish white shales. The Upper Member, also 200

m thick, contains two distipct sets of lithologies. The lower
beds of Upper Member are represented by medium-grained
buff or white, cross bedded. felTuginous sandstones alternating
with thick bands of red and grey shales. The upper beds of
Upper Member are characterised by highly ferruginous, hard
and quartzitic sandstones, bands of hard, compact, brown to

yellow shales. bands of lavender and creamy white shales.
These lithological observations of Chakraborty are mentioned
in great details in Pal and Ghosh (1997).

Pal ef al. (1991) and Pal & Ghosh (1997) reportetl plant
fossils from three new localities and tried to demarcate the
Permianrrriassic Boundary in the Kamthi Formation of Talchir
Coalfield. In recent years, we made a fresh collection of plant
fossils from near Madhupur Village in Hinjrida Ghati. A
detailed and systematic collection reveals that the flora exposed
near Madhupur Vi llage is much more di versi fied than reported
earlier.

Good exposures of whitish grey to pinkish-red, fine
grained shales are exposed at about I km south-east of
Madhupur Village (Fig. I). The rocks are exposed on the
surface and it is not possible to sample the full lithological
variation. This locality is more or less 12 km east of famous
Handapa locality and the approach to the fossil location is
through thick forest vegetation without proper vehicular road .

./
"- PLATE 2

2

3

Pseudorknis balli (Feislmantel) Seward. Relalively small almosl
complete oblong to oval simple pinnate leaf. with pinnae all~chcd

obliquely or at right angles to a slender rachis. Specimen no. BSIP
38461. x 2.
Glossopleris pandurata Pant & Gupta. A very small pandurate.
narrow, obovate leaf. having round ~pex. Midrib tapers upwards
very gradually. In the apical region latcral veins are straighl. Speci
men no. BSIP 38402 x 2.
eye/odel/dron les/ii (Seward) Krause!. Stem showing leaf. s<;ars
Specimen no. I3SIP 38403 x 2.

4.

S

Glossopteris bose; Chandra & Surange. An incomplete leaf having
obtuse-rounded apex. Lateral veins arch out to the margin meeting
it at about 80° Meshes very long. Specimen no. BSIP 38404. x I·S.
PSl!udo('/enis balli (Feisunantel) Seward. Counter part of the Ie~f

in figure I enlarged to show the details. Apex and base not pre
ser.ved in this leaf. Pinnae broad and oblong in shape. incised up to
rachis and atuched on it almost SUb-opposite to e~ch other. Pinna
margins entire with round to truncate apcx and cxpanded base. Par
allel veins forked once or twice but rarely anastomosed. Specimcn
no. BSW 3840S. x S.

PLATE 3 See Page No. 390

2.

3.

Glossopteris nilllisill!a Chandra & Surange. An incomplete leaf.
seems to be narrow-elliptical in shape. Secondary veins ~rise at an
angle of 7S-80° and run slraight to the margin. Meshcs broad near
midrib, narrow and dense near margins. Spccimen no I3SIP 38406.
x I.
Glossopteris tenuifolia Pant & Gupta. Two incomplete leaves with
cuneate base. Very fine lateral veins arise at an angle of. less than
4So f.offiling dense venation pallem. Specimen no. BSIP 38407. x
IS.
Glossopleris Il!nui!,o/ia Pant & Gupta. A complete leaf. with acule
apex. persistent midrib and very fine lateral veins. Meshcs arc very

4.

S

6

long and narrow. Specimen no. BSIP 38408. x I
Vertebraria indica Royle. Two axes joined perpendicular to each
other having ridges and furrows. Specimen no. BSIP 38409. x I·S.
Glossoplais syaldiemi.\· Chandra & Surange. A medium lanceo
late leaf. having broad midrib. lateral veins arise at ~n angle of. about
4So. arch backwards and pass straighl to lhe margin meeting it at
80° Meshes short and broad ncar midrib and elongate and nalTOW
throughout lamina. Specimen no. I3SIP 38410. x I
Glossoplnis' leplO'leura l3unbury. Lower portion of. a narrow leaf.,
apex and base not preserved. Lateral veins arise at angle of. less
than 4So. Meshes comparatively narrow and small near the margin.
Specimen no. I3SIP 38411. x 3.

PLATE 4 See Page No. 391

2.

Glossopteris dallllldic(l Feistmantcl. A middle portion of. the leaf.
with very thick midrib. secondry veins arise at an angle of. about
7S-800and run straight to the margin f.orming strikingly broad and
short meshes. Specimen no. I3SIP 38412. x I
Glossopleris .1'/I'i('(Q Bunbury. An ill-preserved. narrow strap-shaped
leaf. Apex seems to be acute. midrib broad. lateral veins numerous.
arise at an angle of. about 70-80° and run straight and horizontally
to the margin. Meshes very n~rrow and long near the margins. Speci
men no. BSW 38413. x 2

3

4.

Parrha indica Surange & Chandra. A lanceolate. stalked. f.ertile
scale having f.our cupules attached to the pedicel on the lert side of
the sulk. Specimen no. BSIP 38414. x 2
Glossopleris 11!1I11inervi.l' Pant & Gupta. An incomplete. narrow.
elliptical leaf having rCluse apex. Lateral veins arise at an angle of
about 70-80° and run almost horizontally 10 the margin. Meshes
are narrow and long. Specimen no. BSIP 3841S. x I·S.
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MEGAFOSSIL ASSEMBLAGE AND
DISCUSSION

(PI. 1,1-5; PI. 2,1-5; PI. 3·1-6; PI. 4,1-4; PI. 5'1-6; PI. 6'1-5)

Repository-All the specimens figured in this paper are
housed at the Museum of B irbal Sahni Institute of
Palaeobotany, Lucknow, vide statement num bel' 1016 and
collection numbers range from 38396-38426, numbering thirty
one hand specimens.

Pal et al. (1991) reported Trizygia speciosa,
Neolllariopteris hughesii, Glossopteris COl/II/IUllis, G.
tenuifolia, G. gigas, Eretmonia scale leaf, Pseudoctenis balli,
and Vertebra ria indica from Madhupur locality, their
Assemblage Zone-I representing Lower Member and
accordingly considered to represent an older assemblage than
the fossil flora known from Handapa beds. According to them
the assemblage is dominated by Glossopteris leaves. A fresh
collection made by us from the same spot indicates that the
fossil flora collected near Madhupur Village contains many
more taxa than previously reported. The fossil plant
assemblage no doubt is dominated by the genus Glossopteris
as is reported by earl ier authors also but is represented by
many more species than mentioned by them. It is represented
by at least twenty species of Glossopteris. a far greater number
than previously recorded and reported by Pal et al. (/991).
This assemblage has characteristic Late Permian species like
G. leptoneura, G. stricta and G. conspic/{a. As is apparent
from the table (Fig. 2) out of twenty species of Glossopteris
from Madhupur locality, sixteen are represented in Handapa
beds. Glossopteris intennedia, G. syaldiensis, G. bosei and
G. [eistmante/li are known only from Madhupur locality and
are not recorded so far from Handapa beds.

Nearly twenty six species reported from Handapa beds
are not recovered so far from Madhupur locality. There is no
doubt that both the assemblages are basically dominated by
Glossopteris species, but Handapa beds have larger number
of species than the Madhupur area. The other common
elements of the two floras are Cyclodendronleslii, Scllizoneu ra
gondwanensis, Trizyzia speciosa, Neoll1ariopteris hughesii and

Pseudoctenis balli. Percentage wise (Fig. 3) Handapa beds
are dominated by Glossopteris indica (18'9%) and sub
dominated by G. angustifolia (10'17%) whereas in rytadhupur
area the dominant form of Glossopteris is G. spatulata (19'2%)
and sub-dominant is G. indica (16'8%). This can be attributed
to a slight ecological variation in the two close by areas. It is
not possible to distinguish or separate the two assemblages
merely on the basis of plant fossils or lithology as has been
mentioned by Pal & Ghosh (1997). The authors also reported
same taxa in both the assemblages except Vertebraria which
has not being reported so far from Handapa beds. The basis
on which Handapa beds are assigned younger age than the
Madhupur beds is neither clear nor convincing. On the contrary
we believe that the Madhupur beds are simply lateral extension
of the Handapa beds having more or less the same lithology
and plant taxa, and therefore inclined to assign latest Permian
age.

Assemblage Zone-III of Pal & Ghosh (1997) contains
Lepidopteris sp. and ?Dicroidiul/l sp. in association with
equisetaceous stems, Neol/lariopteris hughesii, and
Glossopteris sp. According to the authors this assemblage zone
in all probability indicates younger age than that of the
Raniganj Formation and is comparable with that of the Panchet
Formation representing Early Triassic. Identification of
Lepidopteris and Dicroidium has already been doubted by the
authors themselves. Except for those two fossils which can as
well be small pieces of fern Neol/lariopteris already present
in the assemblage identified as a definite common species,
rest of the flora represents Late Permian age like that of flora
from Handapa or Madhupur localities. Location wise also
assemblage zones I, II and III are very close to each other and
there is every possibility that they could bejust lateral extension
of the same beds. A first hand examination of the described
specimens is not possible as the authors have not mentioned
the repository in their paper.

Assemblage Zone IV from Pathargarh locality comprises
Dicroidium rich mega flora with three distinct species. The
other associated elements are Lepidopter;s, ELatocladus,
Yabie/la and DesmiophyLlul11 representing typical Triassic
forms. As mentioned by the authors Glossopteris and other

/'

'"

2.

3.

PLATES

GloSJopteri.1' all!iUsla Pant & Gupta. A complete oblanceolale leaf 4.
broad in the retuse apical part and tapering towards acute-normal
base. Lateral veins arise at very acute angles forming elongale, nar-
row meshes. Specimen no. BSIP 38416. x 2. 5.
Glossopteris leptolleura Bunbury. An incomplete narrow. linear
leaf having medium-sized midrib. Lateral veins dense, arise at an
angle of less than 45° and arch out to the margin forming elongate. 6.
narrow meshes. Specimen no. BSIP 38417. x 2.
Glossopteris tortuosa Zeiller. Almost a complete. oblanceolate, peti
olale leaf having obtuse apex and comparatively broad midrib. Lat
eral veins follow an undulating course from midrib to margin form
ing trapezoidal meshes Specimen no. BSIP 38418 x 3.

Scale leaf A. An elliptic, oblanceolate sterile scale leaf having acute
apex and faint dichotomising secondary veins. Specimen no. BSIP
38419. x 1'5.
Vertebra ria illdif'a Royle. Axis showing horizontally preserved
specimen with Iypical rectangular areas interveined by lWO longi
tudinal furrows or ridges. Specimen no. BSIP 38420. x 1'5.
Gl(J.\.wpler;.~ COII.lp;cua Feistmantel. A very small incomplete,
obovate leaf having thick midrib, lateral veins arise at an angle of
less than 45° forming comparatively broad and long meshes. Speci
men no. BSIP 38421. x 3.
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Fig. 2-Gondwana planl laxa in and around Handapa and Madhupur localities in Talchir Coalfield.

Plant Taxa / Number Permian
HANDAPA MADHUPUR

Triassic
.) SARI- PATHARGARH
MUNDA HILL

Lycophyta - 1
Cyclodelldron leslii (Seward) Krausel
Arthroph),ta (EquisetaJes & Sphenophyllales) -10
Equisetaeeous stems
Schizonellra gondwanensis Feistmantel
Phyl/olheca indica Bunbury
Lelslolheca robllSla (Feislmantel) Maheshwari
Raniganjia bengalensis (RighYl Pam & Nautiyal
R.elheridgei (Arber) Pant & Nautiyal
Sphenophyl/lll1l clwrulianul11 Srivastava & Righy
S. wkalellsis Panl. Srivastava & Das
S. crenulallll1l (Maithy) Srivastava & Rigby
Trizygia speciosa Royle
Filicophyta - 8
Neolllariopleris polYlllorpha (Feistmanlel) Maithy
N. 11IIghesii (Zeiller) Maithy
N. khanii Maithy
N. lobifolia (Morris) Maithy
Danllldopleris bengalensis Chandra & Rigby
Dizellgolheca phegopleroides (Feistmantel) Mailhy
Panlopleris gracilis (Lele) Chandra & Rigby
Asansolia cf. phegopleroides (Feistmantel) Pant & Mishra
Cycadales - 2
Senia reliculala Khan
Pselldoetenis balli (Feistmantel) Seward
Ginkgoales - 1
Handapaphyl/lIl1l indiclll1l Chandra & Singh
Peltaspermales - 2
Lepidopleris sp. er. L. slorJllbergellsis (Seward) Townrow
Lepidopleris sp. Pal. Chakraborty. Ghosh & Ghosh
Coristospermales - 4
Dicroidiul1l Zllberi (Szajnoeha) Arehangelsky
D. giarensis Pal
D, sllperblll1l (Shrihy) Townrow
Dicroidilll1l sp. Pal. Chakraborty. Ghosh & Ghosh
Coniferales -1
£Ialocladlls sp, Pal, Chakraborty, Ghosh & Ghosh
Insertae sedis -2
Desl1liophyl/lllll sp. Pal. Chakraborty. Ghosh & Ghosh
Yabiel/a sp. Pal, Chakraborty. Ghosh & Ghosh
Glossopteridales (leaf forms) - 51
Glossopleris indica Schimper
G, cOl1ll1lunis Feistmantel
G. interl1ledia Feistmantel
G. dalllildica Feistmanlel
G, angllslifolia Brongniart
G. kamlhiensis Singh & Chandra
G, lIlaheshwarii Singh & Chandra
G. aClll1linata Singh & Chandra
G. IIlkalensis Singh & Chandra
G, hinjridaen~is Singh & Chandra
G. illaeqllalis Singh & Chandl'a
G. dhenkallalensis Singh & Chandra
G. Slricla Bunbury
G. leplonellra Bunbury
G. relifera Feistmanlel

+

+
+
+
+
+
+
+

+
+

+
+
+
+
+
+
+
+

+
+

+

+
+

+
+
+
+
+
+
+
+
+
+
+
+

+

+

+

+

+

+
+
+
+
+

+
+

+

+

+
+

+
+
+

+

+

+
+
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G. conspicua Feistmantcl
Glossopleris sp.cf. G. dil'ergens Feislinantel
G. Slenoneura Feistmantel
G. IOrlUosa Zeiller
G. arberi Srivastava
G. vulgaris Pant & Gupta
G. lenuifolia Pant & Gupta
G. varia Pant & Gupta
G. zeilleri Pant & Gupta
G. sublilis Pant & Gupta
G. spalulala Pant & Singh
G. lanceolatus Pant & Singh
G. gondwanensis Pant & Gupta
G. gigas Pant & Singh
G. radiala Pant & Singh
G. barakarensis Kulkarni
G. pandurala Pant & Gupta
G. angusla Pant & Gupta
G. lenuinerl'is Pant & Gupta
G. Il.awiyalii Pant & Singh
G. obscura Pant & Singh
G. saslrii Pant & Singh
G. oldhamii Pant & Singh
G. gopadensis Banerji, Maheshwari & Bose
G. weniensis Chandra & Surange
G. nimishea Chandra & Surange
G. mohudaensis Chandra & Surange
G. browniana Brongnian
G. syaldiensis Chandra & Surange
G. bosei Chandra & Surange
G. .reislmanlelii Rigby
Scale leaf A
Scale leaf B
Glossopleris fragments
Surangephyllum eiongallllll Chandra & Singh
Verlebraria indica Royle
Glossopteridales (fertile forms) - 24
Diclyopleridium sporifemll1 Feistmantel
Glossolheca wkalensis Surange & Maheshwari
G. immanis Chandra & Surange
G. orissiana Surange & Chandra
Erelmonia ulkalensis Surange & Maheshwari
E. hinjridaensis Surange & Maheshwari
E.ovaw Surange & Chandra
E. karanpurensis Surange & Maheshwari
Lidgellonia indica Surange & Maheshwari
L. mucronala Surange & Chandra
Lidgellonia. sp.
Denkania indica Surange & Chandra
Parlha indica (Surange & Maheshwari) Surange & Chandra
P. spalhulala Surange & Chandra
Sculum sahnii Surange & Chandra
S. elongalum Surange & Chandra
S. indicum Surange & Chandra
ScwLlm sp. Surange & Chandra
Cislella ovala Surange & Chandra
Cislella sp. Surange & Chandra
Indocarpus elongalus Surange & Chandra
Ulkalia dicholoma Chandra
Nesowalesia indica Chandra & Singh
Khania dhenkanalensis Chandra & Singh

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+

+
+
+
+
+
+
+

+
+

+
+
+
+
+
+
+
+
+
+
+
+
+

+

+
+

+

+

+

+
+
+

+

+
+
+
+
+

+

+

+

+

+

+
+
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Plant Taxa

Glossopteris indica
G. communis
G. intennedia
G. daml/dica
G. angustijolia
G. kamthiensis
G. maheshwarii
G. aCl/minata
G. wkalensis
G. hinjridaensis
G. inaequalis
G. dhenkanalensis
G. stricta
G.leptoneura
G. retijera
G. conspicua
Glossopteris sp. cf G. divergens
G. stenoneura
G. tortuosa
G. arberi
G. vulgaris
G. tenuifolia
G. varia
G. zeilleri
G. subtilis
G. spatulata
G. lanceolGlus
G. gondwanensis
G. gigas
G. radiara
G. barakarensis
G. pandurata
G. angusra
G. tenl/inervis
G. nautiyalii
G. obscura
G. sastrii
G.oldhamii
G. gopadensis
G. taeniensis
G. nimishea
G. mohudaeusis
G. syaldiensis
G bosei
G. feistmall/elii

Handapa

189
5'23

0'29
10'17
029
058
029
087
1'45
2·62
029

0'87
116
3'78
5-81
0'29
174
203
087
0'29
7-85
087
087
5'23
262
~36

349
494
029
0'87
087
1'16
232
116
232
0'87
0'58
1'16
116
436
116

Madhupur

16·8
2'4
\·2
602
12

2'4
24

12

12
24

4-8

19·2

12

12
36
1'2

24

12
12
2'4

Permian forms are missing from the Assemblage Zone-IV and
have equated these upper beds of Upper Member with Tiki
Formation of South Rewa Gondwana Basin which is
considered to represent Upper Triassic age based on
dominance of Dicroidiulll.

So far all attempts to demarcate the Permian-Triassic
Boundary in outcrop sections are through palynological studies
(Maheshwari, 1974, 1997; Maheshwari & Banerji. 1975;
Bharadwaj e1 aI., 1979; Kumar. 1996; Srivastava et af.. 1997;
Srivastava & Jha. 1995) and it has been very difficult to
demarcate the boundaries based on megafossil studies
especially on few, fragmentary and unidentifiable plant fossils.

Generally age assignment of beds is based on percentage
frequency of taxa be it palynological or megafossil. Pal e1 al.

(1997) have not tried to give any percentage frequency of taxa
in any of their assemblage zones especially in Assemblage
Zones I, II and IV which would have been very useful in
drawing such important conclusions. Palynological studies are
not possible in this area which would have been very helpful
in age detennination as all attempts to recover spore and pollen
proved futile. The best course would be to make a detai led
survey of the area and thorough and further systematic
collection of plant fossils for age determination and
confirmation of the Permian/Triassic Boundary. A detailed
drilling in the area exposing all the rock sequences would be
helpful in this direction.
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