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ABSTRACT

Bajpai Usha & Singh SM 1999. On an enigmatic fossil plant from the Early Permian of South Karanpura
Coallield. India. Palaeobotanisl 48(2) : 137-140.

An apparent whorl of heterophylioLls leaves is reponed from the Barakar Formation of SOLlth Karanpura
Coalfield. Bihar. The leaves are heterophyllous and their non-stomatiferous cuticle shows cells in longitudi­
nal series with thick anticlinal walls. The specimen presents superficial resemblance with leaf whorls of the
sphenophylls; the laneI'. however, di ffer in having sinuous-walled cells in the epidermis of borh the surfaces.
There is a distinct possibility that this specimen represents a bunch of immature leaves of a taxon related
ejther to ElIryphyl/ulII or Panlophyl/lIl1l. regarded as members of the cordaitean group of plants.

Key-words--Gondwana, Permian, South Karanpura, Cordaitales, India.
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INTRODUCTION

T HE Karanpura Coalfield, situated between Hazaribagh
and Ranchi Plateau, lies between 85°28' - 84°46' east

longitudes and 23°38' - 23°50' north latitudes. The southern
part of the coalfield is separated by a narrow bridge of
Archaean rocks from the nonhem paJ1. The northern and south-

ern parts, however, are connected by a narrow corridor com­
prising Talchir rocks.

SOUTH KARANPURA COALFIELD

The South Karanpura Coalfield, situated in the western
part of the DamodarValley, exposes allthe main Permian for-
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Text-ligure I-Geological map of a pan of South Karanpura Coalfield showing the fossil plant localities. The collection locality of the present specimen
is marked by an arrow.

mations of the Gondwana Supergroup. The Karanpura Coal­
fields were mapped in detail by Hughes (1871). Albert Jowett
(1925) remapped the area. C.S. Raja Rao of the Geological
Survey of India rem<lpped a large part of the South Karanpura
Coalfield. A gener<llised stratigraphical sequence in the coal­
field is shown in Table 1 (after R<lja Rao. 1987, p. 144).

Surange and Kulkarni (1968) reported P/zy/lotheca al1lpla
and P angusta from the Barakar ("Karharbari") Formation of
this coalfield. Kulkarni (1971 a, b) described Sphenopteris.
Gangal1lopteris bllriadica, G. cyclopteroides, G. intermedia,
G. spatulata, Glossopteris angustijolia, G. harakarensis, G.
browniana, G. communis, G. damudica, G. decipiens, G./llsa.
G. indica, G. karanpllraensis, G. /inearis, G. spatlzlllocordata
and G. stricta from the shales or Argada, and Lower and Up­
per N<lkkari Seams. She suggested that domin<lnce of
Gangamoptcris is indic<.ltive of <I K<lrharbari age. Maithy
(1978) reponed two new forms, )wmely, Paratri::ygia rllOdesii
and Parasp/zcnophvl/ulII crenlllatllJ1l from the Lower Nakkari
Seam.

In recent years, one of us (SMS) made <I large collection
of pl<lnt fossils from the Gondwana sediments of the South
Karanpura Coalfield (Text-figure I). The fossils include spe­
cies of the genera Neomariopteris, Gonga/l1opteris.
Glossopteris, Pantophyllllm, Ellryplzylllll1l, Kmvi::.ophy/llll1l,
Gonophy/loides, Scutum. CordaicO/pus <lnd Vertehrar;a be­
sides a unique 'whorl' of lanceolate leaves: the last named
fossil forms the subject of this report.

SYSTEMATICS
INCERTAE SEDIS

(PI. 1, figs. 1-4)

Specimen no.-BSIP 38162/4738 (cp. BSIP 38163/

4738).

Localify-Sirka Colliery. South Karanpurn Coalfield,
B ihm.

Horizoll-Bmakar ("Karh<lrbari") Formation. shnle as­
soci<.lted with the Naditoli Seam.

PLATE 1

I & 2. Specimen showing a bunch or hetcrophyllous leaves arranged in a
tight spiral on a swollcn nodc: Speci men no. BSIP 38162/4738 and
38163/4738. respectively. X D.S.

3. Thc specimen in IIgure I cnlargcd to show, the variation in sizc and
4.

sllape of thc leaves. and the dichotomous. non-anastomosing ven'l­
tion. Specimen no. BSIP :18162/4738. x 2.
A ponion or thc non-stomatirerous surl'ace showing elongated ccll,
wilh straight walls. Slide no. BSIP :18J62-1. x 100.
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Table l-Stratigraphical sequence in the South Karanpura
Coalfield

AGE FORMA- LITHOLOGY AND
nON THICKNESS

Cretace Dolerite and mica-peridotite
ous intrusive
Upper Raniganj Fine-grained sandstones,
Permian micaceous sand y shale and

carbonaceous shales. (610 m)
Barren Medium-grained sandstones,
Measures ironstone shales, si Itstones,

micaceous and carbonaceous
sha les.
(304-457 m)

Lower Barakar Coarse-grai ned sandstones,
Permian shales and coal. (1053 m)

Karharbari Coarse-grained, pebbly
sandstones, shales and coal
seam. (74 m)

Talchir Conglomerates, fine-to medium-
grained sandstones and oli ve-
green shales. (3-16 m)

-------- Uncon formi ty--------
Precambrian Granite, mica schists, quartzite

and limestone?

Description-In the present collection there is one speci­
men (with counterpart, and poorly preserved carbonified crust)
of uncertain taxonomic status. At first glance it looked appar­
ently like a whorl of heterophyllous leaves. However, after
excavation of some part of the rock, panicularly from the part
presumed to represent the axis, it became clear that the speci­
men comprises approximately 12 leaves arranged in a tight
spiral at a swollen node (PI. I, figs I, 2). Of these, about 8
leaves are comparatively large, obovate to sub-cuneate in
shape, and with obtuse rounded apex, cuneate base and entire
margin. The leaves are 2.8-3.5 cm long and 1-1.5 cm broad.
The other four leaves are much less in breadth and are lanceo­
late in shape; they are up to 0.4 cm at the widest and have
acuminate apices (PI. I, fig. 3). Two (possibly only one) veins
enter the base of each leaf, dichotomise a few times, do not
anastomose, further up in the lamina become slightly curved
and end up at the upper margin as well as the apex. In the
narrower leaves, the veins si mulate that of Pantophyllwl1 and
run straight up to the apex. On acid-alkali treatment, the
carbonified crust yielded small pieces of cuticle, but only of
the non-~tomatiferous surface. The cuticular membrane is
thick, with straight-walled cellular outlines (PI. I, fig. 4). The
cells are reclanguloid, longer than broad, 55-110 IJm x 20-35

IJm, and arranged end-to-end.

Comparisol1-This specimen shows a supeli'icial resem­
blance with specimens of the genera Trizygia and
Sphenophy//ul11. Trizygia no doubt is heterophyllous but it has
only six cuneate leaves and that too arranged in three distinct
pairs in a whorl. Sphenophy//wll also has six symmetrical
leaves (sometimes may be 9) which again are arranged in a
whorl. The cell walls in both Trizygia and SphenophY//l/ln are
sinuous on both the surfaces (Pant & Mehra, 1963; Pant &
Srivastava, 1985; Boureau, 1964). Therefore, any affinity with
the sphenophylls is definitely ruled out.

Presence of an acid resistant cuticle and the arrnngement
of leaves in a tight spiral indicate a definite gymnospermous
affinity. From the general shape of the leaves, there seems to
be a distinct possibility that this specimen represents a bunch
of immature leaves of either Euryphy//ul1l or PonlOphy//ul1l
or of a taxon related to these genera. The exact identification
of the taxon may be possible only after recovery of the
stomatiferous surface and/or more specimens.
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