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ABSTRACT

Srivastava AK, Banubakode PD. Kale. VM. Patil GV & Manik SR 1999. Lower Cretaceous plalll
fossils rrqm B~iram-Belkher area, District Amrav~ti, Mahar~shtra and District Betu!. Madhya Pradesh and
their significance in stratigraphy. P~laeobotanist48(1) : 39-48.

A plalll fossil assemblage comprising of MoIIl1/idil II1/ illdiclIlII. Sphel/opleris sp .. C/adoplilebi.l iI/dim.
Pti/uplivlllllll Cillchel/.Ie. P. aCllti(()!iIlIll, Toel/iopleris spwII/ata, T I'il/wa, Pugiophyllwll sp., Bracliypliyllllll/
sp.. Arallcariles clllcliellSe, ElalOc!adlls lel/errillllls, E. sp .. E. killgim/Us and Elatoc!a(/lls sp. A has been
described from a new locality of Bairam-Belkher ~rea in District Amravati, Maharaslma and District Bew!.
Madhya Pradesh. Pti!opliylllllll and Mm0l7idi/./1I1 ~re the most abundant genera in this assemblage. An al­
tempt has also been made 10 compare the preselll ~ssemblage which show an affinity with the Lower Crew­
ceous assemblages of Peninsular India, i. e.. Himmatnagar. Gardeshwar, Gollapalle. etc. On the basis of
various taxa belonging to Bennettitales and Filicales. a warm ;lI1d humid climate has been interpreted.

Key-words-Plant megafossils. Early Cretaceous. Upper Gondwana (lndia), Bennettitales, Filicales,
Cycad~les.
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INTRODUCTION

T HE sedimentary sequence exposed in the Bairam-Belkher
area is represented by the Gondwana and Lametas. The

sediments are about 100 m in thickness consisting of sand­
stone, shale and clay beds having a dip of 100

- J50 north (Text­
figures J, 2). The sequence, though reponed a century back,
could not get much attention. The earlier workers have made
very casual comments where as in the pust 2-3 decades, lhe
sequence has been locally studied because of the clay depos­
its having economic value (Arogyaswami, 1968). Blunford
(1869) first reported the sequence and correlated it with the
Mahadeva. Pascoe (1959) considered it as an inlier and cor­
related it with Kamathi and (?) Mahadeva. Adyalkar (1975)
and Bhusari (1979) ranked it Upper Triassic and equated with
Pachmari and Maleri. All the con'elations made by these work­
ers are based on the lithological characters and no palaeonto­
logical evidences are taken into considerution. Kumar (1990),
for the first time, recorded spores and pollen from Belkher
area und considered it of Neocomian-Aptian age. Recently,
Srivastava el al. (1995) collected a huge assemblage of leaf im­
pressions and considered them to be of Lower Cretaceous age.

The plant fossils have been recorded from the clay hori­
zons occurring as lenticular bodies in the sandstones. The clay
is exposed at various places, viz., Pandhari, Nimbhora, Kherali,

Bairam and Belkher showing vuriability in colours, i. e., dirty
white, grey, dark grey and black. However, dark grey coloured
clays of Bairam and Belkher have been found to be produc­
tive for plunt fossil remains. The generalised stratigraphy of
the area is given in Table 1.

Table I-Generalised stratigraphy of the area.

Age Formation/Group Lithology

Quaternary Soil and alluvium
---- -- ----------------------Uneon form ity-----------------------------
Miocene to Deccan Trap Nonporphyritic to
Late Cretaceous porphyritic basalt
----------------------------Uneon form itY--- ---- ---------------------­

Late Cretaceous Lametas Shale, limestone and
sandstone

------------------------- ----Discon form ity------------- --- -----------­

Early Cretaceous Upper Gondwana Clay, shale, sandstone
and conglomerate

------- ------ -- -- --- ---- ----Uneon 1'0 I'mitY---- ------ -- -- ---- -- -- -- -- --­

Archaeans Qu artz- fe Ids pa th ic
gneiss

The present paper deals with the identification and de­
tail description of the taxa. Since, all the recorded specimens
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Text-ligure I-Geological map of the are'l (Srivastava el 01., 1995 after Gadewar & SUkhatankar. 1990).

are in the form of impressions, therefore, on ly morphological
features have been taken into consideration. The comparison
of the present assemblage has been made with other known

equivalent assemblages. An uuempt has also been mude for
the correlation and assigning the age to the sequence. On the
basis of recovered and known taxa, the interpretation of the

PLATE I
( Scale - one centimeter)

1. Mtl/ol/idil/l1I il/dicl/l1I Sahni 1936. detached pinnae showing oval el­
evations on either side of midrib.

2. Toel/iopleris sptl/l/l(J{o (McClelland 1850) incomplele leaf showing
nature of lateral veins.

3. £Itl/oc/od", sp. A. sterile twig.
4. TO('l/iopleris SI}(l1l/lo{{/ (McClelland 1850) showing complete leaf.
5. MOlOl/idil/111 il/dic/III/ Sahni 1939. dewehed pinnae showing basal and

6.
7.
8.

9.

middle pan ion.
[lalOc/adlls sp. cf. E. kil/giol/IIS sterile twig.
Mtl/ol/idilll1l il/diclIl1I Sahni 1939, fertile pinnae showing sori.
C!adopiJIebis il/dicIII// (Oldham & Morris) Sahni & Rao 1933 show­
ing venation pattern.
f]rachyphylllll1l sp. leafy twig.
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- - ---

LAMETAS about a cm long, 2-3 mm broad at base, slightly falcate, ar­
ranged suboppositely, attached by whole base to the rachis
with an angle of about 50°-60° Margin entire. Apex bluntly
pointed, midrib distinct persisting upto apex. Veins arising
from base nearly at right angle, once forked.

Renwrks-This is a frequently recorded taxa in the field,
however, our description is based on three part-counterpart
and two almost complete specimens. The present specimen
resembles M. indicum Sahni (1936: pI. 21, fig. 5: pI. 22 figs
1- 4) from Himmatnagar and also M. indicum Kumaran et al.
(1979; pI. I, fig. 7) from Tametar in shape and venation pat­
tern except for the slight variation in the size.

VERY CQA..RSE SANDSTONE/GRIT

MASSIVE SANDSTONE
VOILET SHALE
ALTERNATIONS OF BIOTURBATED SANDSTONE
AND F05SILIFtROUS CLAY

MEDIUM TO COARSE SANDSTONE
THINLY BEDDED SANDSTONE WITH SHALE
CROSSBEDDtD SANDSTONE
SANDSTONE WITH MINOR SHALE
FOSSILIFEROOS CLAY

GROSS & PARALLEL 3EDDED SANDSTONE

FOSSILIFEROUS CLAY
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CROSS& ~RALLEL BtDOEO SANDSTONE

UNCLASSIFIED FERN

Genus-SPHENOPTERIS Sternberg

SPHENOPTERIS sp.

PI. 2, fig. 4

5MI :::: ....:::::70
~~:~.:~:~~ ..:.:~.~:

ARCHEAN

Description-Single specimen representing frond meas­
uring 7 cm in length and 4.5 cm in width. Pinna rachis stout,
1.5 mm wide, pinnae arranged sub-oppositely with an angle
of 45°-500. Lamina of pinnae is lobed and contracted towards
apex. Pinnules oval, alternately disposed, decurrent with
rounded apex, margin entire, measuring 5-6 mm, wide at base.
Veins arising from the base and diverging to its apex, forked
atleast once.

Texl-ligure 2-Dewiled sedimentary log of Gondwana succession ofBairam

area.

palaeoclimate has also been made.

All the samples are kept in the museum of the PG. De­
partment of Geology, Amravati University, Amravati. The
Bairam-Belkher area is approachable from Achalpur (Ellichpur
in old records) via Nagpur at about 13 km on Bewl road.

Relllarks-The present specimen is identical to
Sphenopteris hislopi (Surange, 1964, fig. 73) from Rajmahal
Hills but differ in the size of the pinna and angle of the attach­
ment to the rachis. Difference in the venation pattern and shape
of the pinnules has also been noticed while comparing with
S. rojlllallOlensis (Surange, 1964, fig. 74). Our specimen also
resembles Sphenopteris sp. (Bose et al., 1979, fig. 2B) but
differs in having pinnules with finer veins.

SYSTEMATICS

FILICALES

Genus-MATONIDIUM Schenk

MATONIDIUM INDICUM Sahni 1936

Genus-CLADOPHLEBIS Brongniart

CLADOPHLEBIS INDICA (Oldham & Morris)
Sahni & Rao 1933

PI. I, fig. 8

PI. I, figs 1,5,7

Description- Pinnately compound leaf, size 12-14 cm
long and 2-3 cm wide. Pinna tends to become shorter at apex
and wider towards base. Rachis 1.0- 1.5 mm wide. Pinnules

Description-Two incomplete specimens with counter­
parts showing pinnately compound leaf having length 8-9 cm
and width 1.5-2 cm, rachis I mm broad. Pinnules 1.0-1.2 cm
long, about 0.3-0.4 cm broad near base, alternately attached
at an angle of 40°-500. Apex subacute, margin entire, midrib

PLATE 2
(Scale - one centimeter.)

I. PagioplJyllll1ll sp. showing arrangement or lear.

2. ElolOc!(J{III.1 {merrilllo (Feistmantel) Sahni J928 showing arrangement
or leaves and midrih.

3. Pli/otJhrllw" CJJlchellSe Morris 1840 showing distinct midrib and ar-

rangelllenL

4. Sehmopleri.\" sp. showing venation pallcrn.

5. C/(J{/ophiebi, i"diculII (Oldham & Morris) Sahni & Rao 1933 show­

ing details or pinnules (scale O.5mm).
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prominent. persisting up to the apex. Veins arising at an angle
of 300-35u from the midrib, mostly forked. reaching up to
margin.

Relllarks-Our specimen resembles Cladophlebis indica
(Oldham & Morris) Sahni and Rao 1933 described by Banerji
(1990; pI. I, fig. 4) from Dubrajpur Formation.

BENNETTITALES

Genus-PTILOPHYLLUM Morris

PTILOPHYLLUM CUTCHENSE Morris 1840

PI. 2, fig. 3; PI. 3, fig. 3

Descriplion-About a dozen specimens are present in
the collection. Leaves pinnately compound, size varies from
14-16 cm in length and 2.0-3.0 cm in width, rachis 0.1 cm
wide. Pinnules 0.6-0.7 cm long, 1.5-2.0 mm broad, closely
arranged, opposite to suboppositely attached on the upper
surface of the rachis by whole base, apex obtuse, acroscopic
margin curved rounded, basiscopic margin almost straight.
Veins parallel. nearly 4-6 veins arises from the base, simple
or forked.

Remarks-The present specimen resembles P C/IlchellSe
of Banerji (1990; pI. I. fig. 6) reponed from the Lower Creta­
ceous of Dubrajpur except the smaller size of the pinnules; P.
cUlchellSe of Bose el al. (1982; pI. I. fig. 6) from the Gollapalle
Formation. It is one of the frequently occurring taX:l in the
studyare:l.

PTILOPHYLLUM ACUTIFOLIUM Morris 1840

PI. 3, fig. 2

Descriplion-Four incomplete specimens of pinnate
leaves are present. Size varies from 5-6 cm in length and 2-3
cm in width. Pinnules 1.5-2.0 cm long, 2 mm broad at the
base, closely set. suboppositely attached by whole base on
the upper surface of 1 mm wide rachis with an angle of 45"_
50°. Apex :lcute. acroscopic margin curved downward.
basiscopic margin straight. Venation parallel, 7-8 veins aris­
ing from base. simple or forked.

Remarks-Frequency of the species is comparatively less
than P cUlchellse Morris in the present assemblage. It shows
resemblance with P aClllljolillJll reponed by Pandya and Sukh­
Dev (1990; pI. I, fig. 8) from Lower Cretaceous of Gollapalle
Formation and the specimen of P atlllifoliulII recorded by
Banerji (1990; pI. I, fig. 8) from Lower Cretaceous or
Dubrajpur.

CYCADALES

Genus-TAENIOPTERIS Brongnian

TAENIOPTERIS SPATULATA McCelland J850

PI. I. rigs 2, 4

Descriplion-Six incomplete specimens showing sim­
ple, linear lanceolate leaves, size varies from 13.5- J4.0 cm in
length and 1.4 cm in width. The width of lamina increases
gradually from the base and tapers towards apex. Apex ob­
tuse, margin entire. midrib prominent, 2-3 mm wide distinct
up to apex. Veins simple, parallel or forked arising from the
midrib with an angle of 84°-87° Vein concentration 22-25 per
cm.

Relllarks-The specimen matches with T spall/law of
Pandya and Sukh-Dev (1990; pI. I, fig. 4) from Lower Creta­
ceous of Gollapalle Formation.

TAENIOPTERIS sp. cf. T. VITTATA Brongnian

PI. 3. fig.1

Description-Leaf simple. 3.5 cm in length and 2.5-3
cm in width. Lamina thin, margin appears to be entire. midrib
2 mm thick. Lateral veins originating from midrib making an
angle of 85°.88", simple or forked once. Concentration of veins
30-35 per cm.

Relllarks-Both the recovered specimens show only mid­
dle ponion of the leaf. Margin of lamina is poorly preserved.
Venation distinct at places. However, on the basis of only a
few observable characters i. e.. parallel lateral venation and
shape of the lamina, it is comparable with T "illma of Seward
(1991; fig. 332). The specimen is also comparable with the
photogr:lph of T "illala of Pascoe (1959; Jabalpur f1or~l) in
respect of lamin:l width and parallel venation.

CONIFERALES

Genus-PAGIOPHYLLUM Heel'

PAGIOPHYLLUM sp.

PI. 2, fig. 1

Descriplion-Leafy twigs, 3 cm long and I cm wide.
irregularly branched. branches 7-9 mm long and 2-2.5 111m
wide. emerging at an angle or 40°.45° Leaves 2 Illmlong and
about 1 mill wide, spirally arranged. closely set. spreading
with different angles, <lpex acule, margin entire.

Relllorks-There are three specimcns with one counter
p<lrl. It is closer to P peregrinllln (1. & H) Schenk. Salmi (1928;
pI. III. fig. 43). P sherensis Maheshwari el 01., (1976; pI. 2,
fig. 8), P 1II01'\1'Orellsis, Bose el al., (1982; pI. I, figs 9, J2) in
their external characters, reported frolll Jurassic and Lower
Cretaceous bed of India. However. they differ in size and an­
gie of branchi ng. They also resembles P gol/opol/ensis of
Pandya :lI1d Sukh-Dev (1990: pI. 1. fig. 7; pI. 2, fig. IS) ex­
cept the arrangement of le<.lves and their size. Duc to lack of
epidermal characters. the exact comparison is nOl possible.

BRACHYPHYLLUM Brongniart

BRACHYPHYLLUM sp.

PI. 1. t·ig. 9
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D('scripliol/- Solitary leafy twig, branched, 4 cm in
length and 3 cm in width, branching at an angle of 50°-56".
Rhomboidal leaves, closely arranged, margin appears to be
entire, apex acute.

Rel//arks-The specimen is closer to B. rhombiclil//

(Feist.) Sahni (1928; pI. 2, fig. 23) from South Rewa, Madhya
Pntdesh but differs in size and arrangement of the leaves. It
also shows similarity with Bmchyphylllllll sp. described by
Bose ('1 aI., (1979; pI. I, fig. 20) but exact comparison is not
possible due to poor preservation.

PLATE 3
(Scale - one cemimeler.)

I. Tnelliopreris sp. cf. T l'it{{lIa Brongnian showing distincl midrib and
venation pallern.

2. Plilophyl/lll/l aCltIi/o/ilil/l Morris 1840 showing arrangemenl of leaf
and venalion pallern.

3. Ptilophyl/lll/l clllc!lellse Mon-is 1840 showing dislinci rachis and ve-

nalion pallern (scale - 0.5 COl).

4. Amllwriles scale leaf.
5. Arallcariles Clllc!reme Feislmanlel 1876. scale leaf showing site of

ovule allachmenl.
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Genus-ARAUCARITES Presl. 1838

ARAUCARITES CUTCHENSE Feistl11antel 1876

PI. 3, figs 4 & 5

Descripliol/-Det;Jched seed sC;Jle. 2.4 em long, 1.4 cm
broad. Irunc;Jted base 4 mm wide. rounded to subroundedlip,
seed ovate, surf;Jce of the scale showing fine longitudinal
striations, middle part of scale showing sh;Jllow depression
of seed measuring 10 x 5 111m.

Remarks-The described speci men closely matches with
A. clllchellSe from Jabalpur (Sahni. 1928; pI. V. fig. 67) and
the specimen reported from the Lower Cretaceous ofTarnet::lr,
Gujarat ( Kumaran el al., 1979. pI. I, figs II & 12).

Genus-ELATOCLADUS Halle

ELATOCLADUS TENERRIMA (Feistmantel)

Sahni 1928

PI. 2, fig. 2

Descripliol/-Single branched leafy twig, axis about
mm thick. Linear leaves 0.8-1.0 cm long, approximately I
mm broad, uniformly from base to apex. Leaves spirally,
biserially arranged in one pl~lne diverging at wide angle from
axis, measuring 70°-80°. attached by entire width of decurrent
leafbase. Apex obtuse, margin entire, midrib obscure, visible
at one or two places, persisting up 10 apex.

Rell7arks- Presence of linear and usually straight leaves
having obtuse apex and strongly decurrent base giving off at
wide angle shows that the present specimen belongs to E.
lel/errimlls (Feistmantel) which was described by Sahni (1928;

pI. I, figs 10. II) but their cuticular features are not known.

ELATOCLADUS sp. cf E. KINGIANUS

PI. I, fig. 6

Descripliol/-Solitary slender leafy twig with axis I mm
wide, leaves n::lITOW, linear-Ianceolate, 5-6 mm long, 0.5 mm
broad, spir;Jlly arranged. spreading out in two rows irregu­
larly at different ::Ingles in one plane. Base contracted, apex
acute. margin entire. mid-vein faintly marked.

Remarks-Present specimen shows morphological re­
semblance with E. helelVpll)'//o Halle (Seward, 1919; vol. IV,
fig. 80 I) from Grahamland and E. sellOraellsis of Maheshwari
and Kumaran (1976; pI. I, fig. 4) from the Jabalpur Group. It
is more akin to E. killgiol/lis of Bose el aI., (1982; pI. I, fig.
10) in size, shape and apex of the leaves.

ELATOCLADUS sp. A
PI. 1. fig. 3

Descripliol/-Leafy twig,S cm long and 2 CI11 broad.
axis of the twig 1.5 mm wide. Leaves linear-Ianccolate. 14
mm in length and 1-1.5 mm in width. arranged in close spiral.

laterally spreJd in one plane. attached at an angle of 500-6()".
Leafbase contacted, decurrent. Apex obtuse pointed. margin
entire, midrib distinct from base to ;Jpex.

Remarks-Present specimen malches with E. cOl/ferto

(0 & M) Sahn i (1928) in the shape of the leaves Jnd angle of
the attachment. [t also shows resemblance with E. lellerril1llls

Sahni 1928 and E. pSmdOlel/arillw described by Maheshwari
and Kumaran (1976) but differs in well spread out leaves and
apex.

DISCUSSION AND CONCLUSIONS

A total of thirteen lllxa viz .. MalOl/idillm illdiclIlIl.

Sphellopleris sp., Cladophlebis illdica, PlilophY//1I111
culchellse, P aCIi/ifolil/lIl, Taelliop/ais spa/llla/a, T "illaw,
PagiophY//lIl11 sp. Brachyphyllllll7 sp. Arallcariles cll/chell)'e,
Ela/oc/adlls lellarima, ElalOc/adlls sp. cf. E. killgial/lI.1' and
ElalOc/adlis sp, A have been described for the first time from
a new locality of Bairam-Belkher area of district Amravati.
Maharashtra and district BelLll, Madhya Pradesh. The plant
fossils are preserved in the form of leaf impressions in the
clay horizons. These clays are in the form oflenticles or pock­
ets, interbedded with medium to coarse grained s;Jndstones.

The assemblage is dominated by Bennettitales followed
by Filicales, CyeadJles, ConiferJles and unclassified ferns.
Plilophylllll1l and MalOnidif(11I are the two most dominant gen­
era in the assemblage.

Regarding the age and equivalence, the sequence was a
malleI' of debate. E~lr1ier workers have correlated it with
Triassic on the basis of non-pJlaeontological criteria (Pascoe.
1959; Adyalkar, 1975; Bhusari. (979) while Kumar (1990)
considered it Neocomian-Aptian on the basis of the
palynological studies. Recently. Sri vas(;JV;J e/. al., ( 1995) have
assigned it Lower Cretaceous age on the basis of megarJoral
remains.

The assemblage has been compared with the I\nown as­
semblage from the Upper Gondwana succession of Peninsu­
lar India ranging in age from Upper Jurassic to Lower Creta­
ceous (Table 2), Most of the taxa presently reported are incli­
vidually less significant for assigning the age because of their
wide records from Upper Jurassic to Lower Cretaceous hori­
zons. However, presence of Conifers viz .. Pagiophrllf(ll1.
Brachyp/iY//li/1/, EI{/{oc/adf(s and Araf(cal'iles show affinity
with Lower Cretaceous age. The dominance of P/ilopllyllll/JI
is also comparable with Upper Jurassic to Lower Cretaceous
assemblages of Dubr~ljpur and hbalpur Formations.
Ma/oJlidilll11 has been found to be one of the most commonly
recorded taxa and is comparable with the Lower Cretaceous
assembl;Jge of Himl11;Jtnagar showing domi nance of the same
(Sahni. 1936). Considering the overall assemblage. i. e., di­
versity of Coniferales, dominance of Bennettitales and
Filic;Jles, it has been assigned Lower Cretaceous age which
also supports the Neocomian-Aptian age as proposed by
Kumar (1990) on the basis of the pollen and spores.



Table 2-Comparison of the present plant fossil assemblage with other localities of Peninsular India ranging in ag.' from Late jurassic to Early Cretaceous.

TaxaILocality Present Dubrajpur Gardeshwar Gangapur Gollapalle Himmatnagar jabalpur Tarnetar Umia
assemblage (Late jura. to (Early Cret.) (Early Cret.) (Early Cret.) (Cret.) (Late jura. to (Early Cret.) (EarlyCret.)

Early Cret. ) (Bose et at., (Bose et at., (Pandya & (Banerji et at., Early Cret.) (Kumaran (Pascoe 1959;
(Banerji 1990) 1979) 1982) Sukh Dev 1990) 1979) (Pascoe 1959, et at., 1979) Shah et at.,

1991; Bose et 1991)
at., 1966) (/l

;;0

Malonidilllli Abundant Abundant + + <
;l>
(/l

indicul1l ~
Sphenopleris sp. Common <

+ + + ;l>

Cladophlebis Common Common Common
~

+ + + + + +
~

indica I
r

Plilophyllul1l Abundant +(*) + + + + 0
:8

clIlchense rn
;;0

P aClIlifolillln + +(*) + + Common + n
;;0
rn

Taeniopleris Common +(**) + + Common +
....,
;l>

spalulala
n
rn
0

T. viI/ala + +(**) + + c
(/l

Pagiophyllum sp. Abundant ""+ + + + + + + r
;l>

Brachphyllutn sp. + Abundam + + + Z....,

A raucariles
.,.,

+ + + + + + + + 0
(/l

cUlchense
(/l

r
Elaloc!adlls +(**)

(/l

+ + + + + .,.,
;;0

lenerrimlls 0
:s:

Elaloc!adlls sp. + +(**) + ttl
;l>

cf. £. kingiOlllls ;;;;
;l>

Elaloc!adlls sp. A + + +(** ) + ~
ttl
rn

+ Present; - Absent; 'Sp. level not specified; '* Information up to genus level. r

'":r:rn
;;0

;l>
;;0
rn
;l>

"'"-..J
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It has been summarised thilt the climate was warm and
humid as interpreted on the bilsis of the luxuriant growth of
Bennettitales and Cycadales (Ramanujam, 1979). The domi­
nance of the cycadophytes also suggests the prevalence of
tropical to subtropical climate during the sedimentation as has
been proposed for the Dubrajpur Formation of Lower Creta­
ceous age by Banelji (1990). The palynological studies of
Kumar (1990) also supports the existence of the warm and
humid climate. The present palaeoclimatological interpreta­
tion also coincide with the generalised interpretation of
Surange (1964) of warm and humid cli mate during Lower
Cretaceous to Eocene age.
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