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ABSTRACT

Vijaya & Roy Atanu 2000. Late Lower Jurassic palynomorph assemblage in the Dubrajpur sediments,
Birbhum District. West Bengal, India. Palaeobotanist 49( I) : 43-49.

This is the first palynological study of the Dubrajpur sediments exposed near Ihe village Murgadangal
within the Birbhum Coalfield of West Bengal. The grey shales and otT-white sandy claystones have yielded
characteristic palynomorph assemblages. At the base of the succession, which consist of coaly shales. the
genus Densipolleniles is prominent along with striate bisaccate pollen (Palynozone I). In the same assem
blage, the first occurrence of Krelllipolleniles indicus, Arcuaripo/leniles pellucidus and Goubinispora indica,
is significant. This suggests the end Permian level for the Barakar coal deposits, Subsequently genus
Callialcl.l'poriles makes its first occurrence at the transition of Barakar and Dubrajpur formations and attains
fair presentation in the up-section (Palynozone II) replacing Dellsipolleniles, Definite occurrence of
Callialasporiles lurbal/is/daillpieri in the presently investigated Dubrajpur strata along with Forall1inisporis
Iribulosus, Klukisporiles sp, suggest late Lower Jurassic age for DubraJPur Formation, and the non-diversi
fied palynomorph composition evidences shallow deposition for this outcrop section,

Key-wards-Barakar Formation, Permian, Dubrajpur Formation, Triassic-Jurassic, Birbhum Coallield,
Miospores,
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INTRODUCTION

GEOLOG ICAL mapping in the southern extension of the
Brahmani area of Birbhum District, West Bengal, has led

\() (he discovery of a concealed Gondwana Basin named the
Blrbhum Coalfield. This comprises a narrow strip of Gondwana
lOcks referrable to the Dubrajpur Formation (Upper Triassic
Jurassic). occurring between Badalpara and Dewanganj (Fig, I),
On the east of this coalfield. the Dubrajpur Formation over
laps the Barakar Formation (Upper Permian) unconformably
(Sen ('fal, IlJ87: Bandyopadhyay, 1990),

The purpose of this paper is to present evidence for dat
ing the Dubrajpur sediments, The section examined lies ncar
the village Murgadangal. It is a road-side cutting approximately
Xm thick. and is referrable to two lithological units. The older
pan represents Barakar Formation Upper Permian. followed
in upsection by Dubrajpur Formation Upper Triassic-]urassic
In age, However, the contact between the two units is always
unconformable, ancl is not discernible, The base of Barakar
Formation is not exposed here, and the oldest level is admix-

lure of coaly shales and grey shales. Overlying this arc alter
nate bands of light and dark grey shales, Nine samples were
collected from this part (PI. 1'1), Following the direction of
dip. the sediments higher up in the succession cO\l1prise of
medium grain sandstones, off-white mixed with butlclaystone
and sandy clay, which represents lhe younger horiLon. i,e"
Dubrajpur Formation, further ten samples ( 10- 19) were laken
from this part (PI. I 2),

PALYNOZONATION

All the nineteen samples (Fig, 2) were processed for lhe
spore-pollen analysis, but only six yielded reasonable assem
blages; the others proved to contain a few or no spores and
pollen grains, The relative abundance of those identified arc
indicated in Figure 3. and illustrated in Plate 2, The figured
slides are deposited in the repository of Birbal Sahni Institute
of Palaeobotany, Lucknow, The relative abundance or
SfrialOpodocarpifes, Densipollellifes and Callialasporifes, and
first occurrences of a few of the species have enabled two
palynozones to be identified.
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PLATE 1

Outcrop section at the road-side CUllIng near the vJllage Murgadangal It shows alternate bands of hght and dark grey shales This rock strata compnses
("0 IlthologlCalunlis Atthe base level about 2 mthick strata represents the Barakar Formation Upper Permian The sediments higher up Inlhe section
arc rel"erred 10 DubraJPur FormatIon Upper Trlasstc-Jurassic There muSI be a dlsconforJmly between the two I.C .• Barakar Formation and the overlying
Dilbralllllr Fonnatloll. but II "nOI d,sl,nctly demarcated here.
Following the direction 01 dip from the first exposure. lies thl' rock strata. comprISing of off-while Illixed wllh buff colour sandstones, claystones and
sandycby ThiS makes the youngel p~11 III DlIbr~J1)UrForrn~tionof Ihe s~me outcrop.

Palvnozone / - Samples /-3. Grey. Coaly shales: Tbe
grey ,bales in contact witb the coaly sbales at the base or the
section (Sample I) yielded a spore-pollen assemblage tbat is
nch In Densipollenirej and the striate bisaccate pollen

Striatopodocarpires. Faunipollellilej and Crescentipollenites
hut contains very few trilete spores. Sample 3, yielded an
assemblage of similar composition but witb significant
differences in species content. Kremipolleniles indicus.

.1
-J

h

7
X

DeIiS//l()//elil/es lI/aglllullpu.1 x 600. Shdc no. BSIP 12442.
;\!lS/}(}UII'1 ()/'U x 600. Slide no BSIP 124.17
Pmu;/s/,()/Ieul/{'.1 dell.",s x :iOO. Slide no BSIP 12417
S/illisu/nlei sp ~ 600. Shde no BSIP 124.19
Crc.I'U'IIII/Jil//elllle,1 fLlscLis x 600. Shdc no BSIP 12439
I1l'(1u, urlilnl,'1 g/wu{'neusl.I x 600, Shde no BSIP 12440
cf /.Lllldh/lIt!IS/'<l1'(I sp x :iOO. Slide no BSIP 124.18
OLi/'//' "1.1'/'<11'111'.1 /'/'{IIJ/elllll/iCu., x .~OO. Shde no BSIP 12444

PLATE 2

9. AraLiearwClI/,s lIusTra!t., x :i00, Slide no BSIP 12440
10 Callia/asplll'llcs ILlr!JIITLIs x 500. Shde no BSIP 12440
II CIII/w/lls/writes seJ;mento/Lis x 500. Slide no BSrp 12441
12 Delwpol/ewte.l deusLis x 400, Shde no. BSIP 124.16
1.1 Diuyophy/lidl/cs /lIIrr;s.'I x 400. Shde no. BSIP 1244.1
14. Ca//io/IISf!or;TCS UIII/IOIi/osporu., x 600. Slide no BSIP 12440
l:i Slriol/l(lIw.wul/es OVi/IUS x 400, Slid.: no BSIP 12438
16 .'laHo/lJ;t.mentes n;djl/(rellS/s x 600. Slide no BSIP 124.18
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Spore- Pollen specles\ Sample No. I 2 3 4 5 6 9 14 16 18 I\!

Ajiiw/G1 is/JOris sp. +
Horridilri/eles brevis Bharadwaj & Salujha 1964 +
Scheuringijio//miles maxill1l1s (Hart) Tiwari 1973 @ ::<

Fallni/iO//eniles varills Bharadwaj 1962 @ @ +
Ciescenlijiolleniles gondIVanensis (Mahesh) Tiwari & Rana 1981 @ @ * +
SlrilllOjiodowrjiileS lI1agnificus BhJrJdwaj & Salujha 1964 P P * +
Disl rial iles bi/aleralis Bharadwaj 1962 + +
Slriasll/ciles sp. #

Ven icijio//eniles gibbosus BharJdwJj 1962 + +
Rhi;o/llasflora indica Tiwari 1965 +
WeY/andiles circII/aris Bharadwaj & Snvastava 1969 ~ >:-:

DiCli/I/lijio//enil es sing rauliensis (S inba) Tiwari & Vijaya 1995 +
Slrioll1onosacciles ovallls Bharadwaj 1962 + "
Densi/wllenil es indieus Bharadwaj 1962 P P :.:: *
/) densus Bha~dwaJ 1962 P *- P ::: *"
D. /1lugnicorjills Tiwari & Singh 1980 P * P * +
AIiSjiOrileS ojiii Jansonius 1971 + :.::

Salsangisacciles nidpllrensis BharJdwaj & Srivastava 1969 + # #

Kn'ln/lijio//eniles indicIIs Tiwari & Vijaya 1995 + ::: +
AIC/wli/lolleniles jie//llcidus Tiwari & Vijaya 1995 :;: +
COllbinis/iOm indica TiwJri & Rana 1981 *" *
Cu/liu!cIS/loriles IlIrb{/fIlS (Baline) Schulz 1967 + # # * + + + *"
C. di/II//Iieri iBalioc) Dev 1961 # ~ # * + * + >::

Amllcariaciles {//(slraliensis Cooksoll 1947 # * * + + + "
A ghllneriensis Singh. Srivastava & Roy 1964 * * :(. +
COI1C!1vissilllisjiorileS peno/uensis Dettmanll 1963 + +
Foraillinisfloris Iribll/o.ws Playford & DetliTlann 1965 + +
DII/l/e.1 isporiles fllUb/elJ/wieus Pbyford & Dctlinann 1965 + + +

Fig \ - Occurrcnce anu relJliw ~bundancc of spore-pollen species in Ihe DlIhr~ipllr SCUilllCIllS exposed near Ihe village of MlIrgadangaf. + =Pr.:senl.
" = I-.'i specimens. <!!' = lip to 10 specimens. # = 11-15 specimens, P = more than 15 specllllens.

COll/Jinlspo}'({ Indica and Arcllalipol/enlles pel/ucldlls occur
along with first record of Cal/lalasporiles Iilrballls.

Paimowne li- Samples 4-/9: lighl (Ind dark grey shales,

ofl- II'hiIe sondslone ond sandY cia)': The base of this zone is
indicaled by a sharp decline in lhe number of specimens of
!Jenslpolleniles and striale bisaccate pollen within the grey
sh~des (Sample 4). Instead Calli%sporltes turbullIS, C.
dOIl/II;er; and Arallcar;aciles auslmlis arc common, In addi
liun, Dens;pollellire.1 l1Iagnicurli/ls and Crescenlipolleniles

have continued from the older sample three. The over all size
of specimens is reduced.

Culliolasporires spp. occur in the younger samples (5

19) along wilh fewer specimens of Forwllinisporis Irlbllloslls,

K/lfkisporiles sp. D/(plexisporites problelJlaticlIs' and
AIi,\'/)oFiles opii (Fig. 3). Preservation of lhese specimens is
r.tther poor.

PALYNODATING

The relali ve abundances of Ihe spore-pollen species lhal
have some bioslratigraphic significance (Fig. 2. PI. 2'1-16) are
discussed below.

The promincnce of DellSipolleniles lJIugnicOJplI.I· in the
SI rialopodoC[f rpile .1'- Densipollen lIes dom inaled assel1l bl age.
recovered from Sample I, indicates the presence of an Upper
Permian p:llynoflora (see Vijaya & Tiwari, 1987). The incom
ing of Krel1lifiolleniles indiclIs, COllbillispora indica :lnd
ArCllatlpo/leniles pel/llcidlls in S:lmple 3. are the key specics
thaI m:lrk the Permo-Triassic transition in the RaniganJ
palynotlora and me importanl in the Lower Triassic Panchet
palynoflora. (Ti wari & Vijaya. 1994). It is suggesled, lhere
fore thm the part of Barabr Formation examined here COITC

lates wilh the closing phasc for co:l1 deposils in the Ranigani
Formation in Damodar Basin at the end of the Permian (Tiwari
& Vijaya. 1992),
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The occurrence of Callialasporiles lurlJallljjdal1lpieri in

Sample 3, is significant. Because the first appearance datum

(FAD) of this taxon is considered to indicate the onset of

Jurassic sedimentation in Mesozoic sequence of Australia and

Indian peninsula (FilatotT, 1975; Vijaya & Tiwari, 1992) The

~trata in Dubrajpur Formation represented by samples (4-19)

contain common of Callialasporilcs lur{wIIIs, C. segl7lelllClllIs
and C. dal1lpieri. This certainly suggests that Jurassic depos

Its are present in Dubrajpur Formation but belonging to which

part of Jurassic sequence, remains to be determined. The spore

pollen assemblage is impoverished (Fig. 3), hence, no precise

age correlation can be suggested. Species. that are important

In Jurassic palynomorph zonations, such as Classopollis
(I({ssoidcs prominence in the Lowcr Jurassic and the FAD of

COliligllisporiles cooksolliac and Mllrospora fioric/o in the

Upper Jurassic (Burger, 1995: Vijaya. 2000) have not been

n::covered from Dubrajpur Formation in Murgadangal section.

Thcrefore, il is better to consider the Dubrajpur sediments in

Ihis section, a part of late Early Jurassic sequence in having

r~lir occurrence of Calliolasporiles spp., and specimens of

FOUllllillij'f}oris Irilmloslls, Dllplexisporiles problellleliclIs,
Klllkisporiles sp. (Helby el 01., 1987). However, from this

:o,tudy. it is evidenced that the Barakar sediments unconformably

n\'erlapped by Duhrajpur strata indicate the interv,,1 of denu

dation between the two periods of depositions, i.e., Permian

and Luwer Jurassic. The non-diversified palynocomposition

11\ grey ~hales and off-white sandy clay in this outcrop scction

1',1\ ours shallower Illode of deposition for the exposure

Traverse. ISl94).

CONCLUSIONS

The M urgadangal exposure comprises varied lithofacies.

Thc palynological assemblages recovered from the samples

examined suggesls-

That thc base of coal horiwn (Bar,lkar Formation) is

I.alc Permian in age affinity.

Subsequent record of age marker spore species for Lower

Tri,lssic In Palynozonc I, supports Permian-Triassic transition

al the closing -end or coal deposites (Barakar Formation).

Record of Callialaspuriles spccies and other ICw species

In Dubrajpur strata evidences late Early Jurassic deposits,

~dllHJugh the palynoIllorph composition is less diversified.

Abscnce of bioIllarker spec ies - COllligllisporiles cook.\oniae

and Mllrosporajlorida in grey sh<lles and off-white sandy clay

neg<ltes Middle or Upper Jurassic age for Dubrajpur Formation

in this section particularly.
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