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ABSTRACT

The present paper deals with the palynological
boundary between Raniganj (Upper Permian)
and Panchet (Lower Triassic) in Raniganj coalfield,
West Bengal, India. A good number of surface
and subsurface samples have been investigated
from Raniganj and Xorth Karanpura coalfields,
Bihar. It has been observed that in Upper
Raniganj stage the palynological assemblage is
dominated by striate bisaccate like St-rotersporiles,
Siriatopiceites and Strialites while trilete and mono
lete are subdominant and mostly represented by
Apiculatisporis, Lopholriletes and Laevigalosporites.
In Panchet, however, the trilete is dominant while
striate bisaccate is only frequently met with. The
trilete genera like Decisporis, Divaripunctiles and
Diclyophyllidites which are absent in Raniganj are
dominant in Panchet. Stl'olersporites, SI1'ialopi
ceiles and Sirialiles though present in Panchet are
never }ound in abundance.
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INTRODUCTION

THE palynological investigation onRaniganj stage (Upper Permian) of
the Lo\\-er C;onclwanas in India had

been carried out by Sen (1944), Ghosh &
Sen (1948), Bhattacharya, Raychowdhury
& Datta (1957), Bharadwaj (1962), Bharad
waj & Salujha (1964, 1965a, 1965b), Ghosh
(1965), Salujha (1965), Bharadwaj & Tiwari
(1966), Kar (1968, 1969) while that of
Panchet had been clone by Srivastava &
Pawde (1962), Satsangi et al. (1968), Bharad
waj & Srivastava (1969) and Kar (1970).

The present paper deals with the paly
nological demarcation between Raniganj
and Panchet particularly in Raniganj coal-

••
3>

TEXT-FIG.l-Map showing location of bore holes R~-9 and RN-17 in Raniganj coalfield,
Vvest Bengal.
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field, West Bengal. A large number of
surface and subsurface samples have been
investigated for this purpose anJ corro
borative evidences haye also been considered
from the data of other coalfields. :Most of
the surface and all subsurface samples ,,"ere
kindly supplied by Shri P. K. Ghosh, Di
rector, Coal Division, Geological Sun"ey of
India. Of all the bore cores, the bore core
no. RE9, located in Laudoha area (23°40'
and Sr20') in east Raniganj coalfield is of
special importance. It comprises Rani
ganj at bottom (89·25-87·65 M.) which
passes conformably to Panchet (87·65-30·90
M.). The shale belonging to Raniganj is
carbonaceous while that of Panchet is
green-grey. The two shale bands are sepa
rated by sandstone. The playnological fossils

have been recovered in all the shale samples
of this bore core belonging to two different
stages helping to demarcate the palyno
logical boundary (TEXT-FIGS.1-2).

Raniganj palynological assemlage
The palynological assemblage of Raniganj
stage comprises 69 genera as follows:

Leiotriletes (:K'aum.) Pot. & Kr., 1954
Rehtsotriletes ~ aum., 1953
Calamospora Schopf et al., 1944
Psilalacinites Kar, 1969
A 1tlisporites (Lesch.) Kl., 1960
P unctatisporites Ibr., 1933
Ricaspora Bharad. & Sal., 1964
Cyclogranisporites Pot. & Kr., 1954
Apiculatisporis Pot. & Kr., 1956
Verrucosisporites (Ibr.) Smith & Butter,.

1967
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TEXT-FIG. 3 - Showing the percentage of different spore-pollen gem'ra in bore holes RX 9 and
RE 9 comprising Upper Raniganj.
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Gondwallaeaplicatcs Kar, 1969
Boutakoffites Bose &. Kar, 1966
Ginkgocycadophytus Sam., 1953
Decussatisporites Lesch., 1955
The genera listed above are, however,

not found in all the samples. It has also
been observed that the striate bisaccate
pollen grains are dominant in all the samples
while trilete and monolete spores are fairly
common in middle-upper part of Raniganj
stage. The other major groups are mea
grely represented throughout the stage and
thus two palYl\ological zolles can he d is
tinguishecl a~:

In upper part of Raniganj stage in east
Raniganj coalfield the diversity of the
assem blage is (1rcreased and the f0llowing
genera are only encountered: Cala11lospora,
Punctatisporites, E upunctispor ites, Cyclo
granisporites, ...J piculatisporis, A Ilapicu
latis porites, Cycl obaculisporitl's, Laevigato
sporitcs, PUlictatosporitl's, Ghoshiasporites,
CaJlllalioropollis, Para saccites , Densipolle
nites, CUlleatisporites, Raniganjiasaccites,
Striatites, V erticipolleJlites, Lahi"-ites, H illdi
pollenites, Ltmatisporites, Strotersporites,
Striatopiceites, Corisaccites, 5 triapollenites,
Tumoripollenites, Vittatina, Sulcatisporites,
Gut/" lapollenites, Gnetaceaepollenites, Gond
wallaeaplicates, TV elwitschiapites, Ephedri
p,:tes, Boutalwffites and Ginkgocycado
phyt1fs. The assemblage is, however, as
usua I dominated by the striate bisaccate
and genera 1ike Strotersporites and Striatopi
ceites are very common. The pteridophytic
spores are sub-dominant and mostly repre
sented by Cyclogranisporites, Apicttlatisporis,
Cyclobacul,:sporites and Lophotriletes (TEXT
FIG. 3).

Lower Panchet assemblage - The
palynological assemblage of Lower Panchet
consists of the following 24 genera:

Polyplicatc l~are
Monocolpate Mostly absent

AnapiclilatispoY1'tes Pot. & Kr., 1954
Cyc!obaculisporites Bhard., 1955
Lophotriletes (};"aum.) Pot. & Kr., 1954
Acallthotriletes CKaum.) Pot. & Kr., 1954
Neoraistrickia Pot., 1956
Didecitriletes Yenkat. & Kar, 1965
Lacinitriletes Yenkat. & Kar, 1965
MicrobacuLispora Bharad., 1962
.11icrofoveolatispora Bharad., 1962
Lycopodi,ltrnsporites Thierg., 1938
Gravispon:tes Bharacl., 1962
Indospora Bharacl., 1962
Divarireticlllates Bharacl., 1962
Cirratriradites "'ils. & Cae, 1940
Gondisporites Bharad., 1962
Striasporis Kar, 1969
Laevigatosporites Ibr., 1933
Altimollolctes Kar, 1969
Plinctatosporites Ibr., 1933
Thymospora (Kos.) \\'ils. & Venbt., 1963a
GhosMasporiles Kar, 1969
.11al1lmiall'tes Kar, 1969
Zonareticlilalisporis Kar, 1969
Ca/llialloropollis Pot. &: Sah, 1961
Parasaccites Bharacl. & Ti\\·., 1964
DensipolleJlites Bharacl., 1962
DivarisaccIIs Yenkat. & Kar, 1966a
Striolllollosaccites Bharad., 1962
Distriolllonosaccites Bharacl., 196 ~
PlatysacclIs Pot. & Kl., 1954
Cuneatisporites Lesch., 1955
Ranigalljiasaccites Kar, 1969
I\.osallkeisporitcs Bharad., 1955
Striatitl's (Pant) Bharac1., 1962
1Terticipolll'llites Bharacl., 1962
Lahiritcs Bh'Hacl., 1962
Hilldipollellitcs Bharad., 1962
Lllilatisporites (Lesch.) Hharad., 1962
Strotasporites \\'ils., 1962
Striatopiceitl's (Zor. & Sed.) Sed., 1962
Rhizolllaspora Wils .. 1962
Corisaccitl's Venkat. & Kar, 1966b
Hal1liapollcllites \Viis., 1962
j'it/IItilia (Lub.) ex Sam., 'vVils., 1962
Distrialitl's Bharad., 1962
Snlcahsporitcs (Lesch.) Bharad" 1962
Labiis/lOritrs Lesch .. 1956
TlI1noripolll'llitl's Bharad., 1962
T'esicas/>ora (Schem.) Wils. & Yenkat.,

1963b
Troclrosporit!'s "·ils., 1962
Cmstaesporill's L('sch., 1962
Glltt1llapollcllites (Coull.) \'enkat. rt al.,

1967

(;lletaceal'pollcllitl's Thicrg., 1938
Fphedripites Bolkhoy., 1953
]Vc!witschiapites Bolkhov., 1953

Major grtJ/(ps

Trilete
Monolete
Alete
;\Ionosacca te
Bisaccate
Polysaccatc

ZOJle A
(Lower

Raniganj)

Mostlv absent
Mostl)' absent
Absent
Subdominant
Dominant
Absent

.lone B
(Middle-Upper

Raniganj)

SulJdominant
Subdominant
Absent
~Iostly absent
Dominant
Rare or

accessory
Common
Mostly absent
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Biretisporites (Delc. & Sprum.) Delc. et al.,
1963

DictyoPlzyllidt'tes (Coup.) Dettm., 1963
P1Inctatisporites (Ibr.) Pot. & Kr., 1954
Eupunctisporites Bharad., 1962
Divaripunctites Kar, 1970
Cyclogranisporites Pot. & Kr., 1954
Apiculatisporis Pot. & Kr., 1956
Anapiculatisporites Pot. & Kr., 1954
Osmundacidites Coup., 1953
Decisporis Kar, 1970
Ghoshiasporites Kar, 1969
Baettlatisporis Thoms. & PA., 1953
Snbverrusporis Kar, 1970
Discisporis Lesch., 1955
Rirnaspora Kar, 1970
Granuloperculatipollis Venkat. & Goc.,

1964
Densipollenites Bharad., 1962
Podocarpidites Cooks. ex Coup., 1953
Striatites (Pant) Bharad., 1962
Verticipollenites Bharad., 1962
Strotersporites '"ViIs., 1962
Striatopiceites (lor. & Sed.) Sed., 1962
Striapollenites Bharad., 1962
Su!catisporites (Lesch.) Bharad., 1962
The assemblage is dominated by trilete

spores (71-80°/0) and the bisaccate pollen
grains are next in abundance (13-22%).

Monolete, monosaccate, polyplicate and
monocolpate pollen grains are hardly re
presented in the assemblage (TEXT-FIG.
4).

The Lower Panchet palynological assem
blage resembles Raniganj in the presence of
P unctatisporites, E upunctisporites, A pi
culatisporites, A napiculatisporites, Cyclo
granis porites, Ghoshiasporites, Den sipolle
nites, Striatites, V erticipollenites, Stroters
porites, Striapollenites, Striatopiceites and
Sulcatisporites (TEXT-FIG.5).

The Lower Panchet palynological assem
blage is, however, quite distinct from Rani
ganj in the presence of genera like: Biretis
porites, Dictyophyllidites, Baculatisporites,
Osmmtdacidites, Divaripultctites, Subverru
sporis, Decisporis, Discisporis, Rimaspora
and Granuloperculatipollis. Of them,
DivaripuJlctites and Decisporis are dominant
in the assemblage (TEXT-FIG.6).

The dominance of trilete spores in Pan
chet has also been observed by Srivastava
and Pawde (1962) in the bore-core drilled
near Andal, West Bengal. They also point
ed out that in Raniganj stage, striate
bisaccate pollen grains are abundant and
thus the palynological boundary between
the two can easily be demarcated.
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TEXT-FIG. 4 - Showing the percentage of different spore-pollen genera in bore hole RE 9
comprising Lower Panchet.
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GENERA

PUNCTATISPORITES

EUPUNCT ISPORIT!:. S

APICU LAT ISPO RIS

ANAPICULAT4SPORITE S

CYCLOG RAN ISPOR ITE S

GHOSH IASPORITES

DENSIPOLLENITES

~TRIATITES

VERT ICI POLLENITES

STROTERSPORITES

STR/ATOPICEITES

STRIAPOLLENITES

SULCAT ISPORIT E S

CALAMOSPORA

CYCLOBACULISPORITE S

LOPHOTRILETES

INDOSPORA

STR/ASPORIS

LAEVI GATOSPORIT ES

PUNCTATOSPORIT ES

CANNANOROPOL LIS

PARASACCITES

CUNEATISPORITES

RANIGANJIASACCITES

LAHIRITES

HINDIPOLLENITES

LUNATISPORITES

CORISACCITES

TUMORIPOL LENITES

VITTATINA

GUT TULAPOLLENIT ES

GNETACEAEPOL LENITES

GON DWANA E AP L1CATES

WE LWITSCHIAPITES

EPHEDRIPITES

BOUTAKOFFI TES

GINK GOC YCADOPHYTUS

BIRElISPORITES

DICTYOPHYLLID IT ES

DIVAR IPU NCTITES

OSMUNDACIDITES

DEC ISPOR/S

BACULATISPORIS

SUBVERRUSPORIS

DISCISPORIS

RIMASPORA

GRAN ULOPE RC UL ATIPOL LIS

PODOCARPIDITES

RANIGANJ PANCHET

TEXT-FIG. 5 - Showing the
presence and absence of
different spore-pollen genera
in Upper Raniganj and
LO\I'('r Panchet.
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TRILETE
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TEXT-FIG. 6 - Showing the percentage of major groups in Upper Raniganj and Lower Panchet.

Satsangi el Ill. (1968) however, opined
that in Panchet as well as in Raniganj the
striate bisaccate pollen grains are in abun
dance but the two stages can he separated
by the presence and absencc of various
genera.

It may be mentioned here that Hennelly
(1958) also observed the dominance of
trilete spores in the Permo-Triassic tran
sition in New South Wales. Balme (1963)
concluded that Lower Triassic palynological
assemblage is quite different from Upper
Permian in the abundance of trilete spores.

The present investigation support the
assumption of Srivastava and Pawde (1962)
and reveals that the palynological boundary
betwcen Raniganj and Panchet can be
marked by the dominance of striate hisac-

cate pollen in the former and trilete spores
in the latter.

ACKNOWLEDGEMENT

Sincere appreciation is f'xpressed to Shri
P. K. Ghosh. Director, Coal Division, Geo
logical Sun-ey of India, Calcutta for supply
ing the surface and subsurface samples for
investigation. The author is grateful to
Dr. S. C. D. Sah, Birbal Sahni Institute of
Paoleobotany, Lucknow, for constant ('n
couragement during the investigation. The
author is also thankful to Sarvashri S. C.
Ghosh and S. P. Banerjee, Coal Di\-ision,
Geological Survey of India, Calcutta, for
lithological information and other details
of the samples.

REFERENCES

BAL)'IE, B. E. (1963). Plant microfossils from the
Lower Triassic of \Vestern Australia. Palaeon/o
logy. 6(1): 12-40.

BHARADWA], D. C. (1962). The miospore genera
in the coals of Raniganj stage (Upper Permian),
India. Palaeobo/anis/. 9(1 & 2): 68-106, 1960.

BHARADWA), D. C. & SALUlHA, S. K. (1964).
Sporological study of scam VIII in Raniganj
coalfield, Bihar, India. Part 1. Description of
the Sporae dispersae. Ibid. 12(2): 181-215, 1963.

Idem (1965a). A sporological study of scam VII
(J ote Dhemo Colliery) in the Raniganj coalfield,
Bihar (India). Ihid. 13(1): 30-41, 1964.

Idem (1965b). Sporological study of seam VIIT
in Raniganj coalfield, Bihar (India). Part II
Distribution of Sporae dispersae and correlation.
Ibid. 13(1): 57-73, 1964.

BHAR.\DWA], D. C. & SRIVASTAVASHYAMC. (1969).
A Triassic mioflora from India. Palaeon/a
graphica. 12513: 119-149.

BHARADWA],D. C. & TIWARI, R. S. (1966). Sporo
logical correlation of coalseams in Bachra area
of Sorth Karanpura coalfield, Bihar, India.
Palaeobotanist. 15(1 & 2): 1-10.

BHATTACHARYA,D., RAYCHOWDHURY,T. & DATTA,
K. (1957). On fossil spores and pollen from the
Lower Gondwanas of the Raniganj and Sonth
Karanpura coalfields. II geol. Min. metall. Soc.
India. 29(1): 51-52.

GHOSH, A. K. & SEN, J. (1948). A study of the
microfossils and the correlation of some pro
ductive coal seams of the Raniganj coalfield,
Bengal, India. Trans. 1I1in. geol. me/all. Inst.
India. 43: 67-93.



126 THE PALAEOBOTAXIST

GHOSH, R. K. (1965). Correlation o( Poniati,
I(oithee and Rana seams around Baraboni,
Raniganj coalfield, district Burdwan, West
Bengal, based on palynological evidence. [Jroc.
/LalIt. Insl. Sci. India. 30(3 & 4): 136-149, 1964.

HENNELLY, J. P. F. (1958). Spores and pollens
from a Permian-Triassic transition, X.S.'V.
Proc. Linl!. Soc. X.S. W. 83(3): 363-369.

K.\R, R. K. (1968). Palynology of the :'\orth
Karanpura basin, Bihar, India-3. Raniganj
exposure near Lungatoo, Hazaribagh district.
Palaeobolauisl. 16(3): 273-282, 1967.

Idem (1969). Palynology of the C{orth E:aranpura
basin, Bihar, India. 5. Palynological assem
blage of the borecorc no. K2, l~aniganj stage
(Upper Permian). Ibid. 17(2): 101-120.

Idem (1970). SpoNte dispersae (rom Panchcl

(LolI"er Tria~~ic) in the bore core no. RE 9,
. Raniganj coalfield, West Bengal. Ibid. 18(1):
50-62, 1969

SALU]HA, S. K. (1965). l\Jiospore assemblage of
scam IX of east Raniganj coalfield (India).
Ibid. 13(3): 227-238, 1964.

S.\TSANGI, P. P., CHANDR,\, A. & SINGH, G. (1968).
Sporological analysis of the Panchet series and
its bearing on the Permian-Triassic transition.
Curro Sci. 37(4): 116-117.

SEN, J. (1944). A preliminary note on the micro
floral correlations of Satpukriya, Ghusick and
associated ~C'il.ms. Sci. Cult. 10: 58-59.

SRIVASTAVA, R. 1\. & PAWDE, M. B. (1962).
Palynological study of bore hole R. O. 1(B).
Ondal, 'Vest Bengal. Rec. geol. Surv. IIldia.
91(2): 369-384.


