
P"!,,e()V()I</II;SI 49 (2000) 51-56
OOll-0174/2000/51-56 $200

Early Cretaceous megaflora from Bartala Hill,
Rajmahal Basin, India

lAYASRI BANERJI AND B.N. lANA

Birbal Sahni Institute of Palaeobotany, 53 University Road, LucknolV 226 007, India.

(Received 26 May 1999; revised version accepted 27 March 2000)

ABSTRACT

Banerji J & Jana BN 2000. Early Cretaceous meganora from Bartala Hill, Rajmahal Basin, India.
Palaeobotanist 49( I) : 51-56.

The present paper deals with megatloral investigation of Bartala locality of Rajmahal Basin. Nine taxa
are recorded for the first time from this locality: Hausmannia, Taeniopleris, Anol11ozamiles, Plerophyllul11,
Pseudoclenis, DiclyoWl7liles, Cinkgoiles, Desl11iophy/lul11. Eta/oc/adlls and Brachyphyllul11. The assem­
blage is dominated by cycadophytes, pteridophytes and conifers are scarcely represented. Predominance of
Anomozamiles in this assemblage perhaps shows the local variation. On the basis of assemblage correlation,
an Earl y Cretaceous age has been suggested.
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INTRODUCTION

THE megafloral assemblage recovered from the Bartala
locality of Rajmahal Basin is investigated here in detail.

Bartala locality is about \·5 krn south south east of
Mirzachowki Railway Station (see Fig. I). Sahni and Rao
()933) recorded numerous megafossils from three different

spots south of Mirzachowki i.e., from BUlaha Pahar, Balbhadri
Pahar and from quarry dump. Sahni and Rao (1934) reported
Dadoxylon (Araucarioxylon) sp. cf. D. rajmahalense from
this locality. Later, Sen Gupta (1988) described a few more
taxa viz., Equisetum rajmahalense. Maralliopsis macrocarpa,
Cladophlebis indica, C. srivastavae, Sphenopteris
rajmahalense, Thinnfeldia indica and Pterophyllum princeps
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Genus-EQUISETITES Sternberg, 1833

EQUISETITES RAJMAHALENSIS Oldham & Morris.
1863

(PI. 1'1)

Order-FILlCALES

Family-OSMUNDACEAE

Genus-CLADOPHLEBIS Brongninrt, 1849

CLADOPHLEBIS sp.

(PI )'2)

Descriplion-Stem pieces preserved as impression, length
varies. maximum preserved width is 2·8 crn, nodes are with
32-42 leaves. joined at base forming a leaf sheath. Nodes are
5 cm apart, internodes with faint impression of ridges and fur­
rows. Leaf sheath borne at nodes. consists of approx imately
32-42 incomplete leaf segments. nppressed. Leaf segments lin­
ear, gradually pointed towards npex.
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Fig. 1- Fossillocalily al Banab in Rajmahal Basin. Bihar.

from this locality nnd also considered the fossiliferous
interlrappean sequence around Bartala village belonging to
second intertrappean bed of nOrlhern sector of Rajmahal Basin.
The present paper fUrlher adds the following genera to this
assemblage besides the alrendy known lilxa mentioned above

HOII.\·lIlwlllio sp.
2. Taellio/Jleris sp.
J AlIonlOZWl1iles(isslIs & A. wllario/ellse

4. PS('IIc!oclClliI sp.
5. [);C!.IIJ;wlliles ~p. cr. D. sahlli;

6. C;lIkgoilcs I'Iljnw/w/ensiI

7. [)esnllu/J/n//1I111 sp.
I). E!{//oc!adlls 1('lIenillll/s & E p/OIIO

9. Brac/lyp/n//wn sp.

Plant remains are preserved as impressions on yellowish
sof! sandstone and shale.

Descriplion :- A smnll frond fragment and a detached
pinnae are present in the collection. Pinnae 2·1 em in length
and 0·5 cm in width, lanceolale, base narrow. apex sub-acute.
margin entire. Midvein distinct upto apex. Imends arise at an
angle of 45°-50°, mostly onee forked at different levels.

Order-FILICALES

Family-DIPTERIDACEAE

Genus-HAUSMANNIA Dunker, 1846

HAUSMANNIA sp.

(PI. 13)

Descriplion-Leaf fragment 2·8 cm in length. showing
distinct reticulate venation pattern with free vein let ends. Two
distinct veins visible in whieh one forkecl at distal encl. From
these primary veins secondaries are eoming out at 800 -l)0°.
secondaries give rise to tertiaries which form rectangular­
square meshes with ultimate veinJet ends in the square meshes.

SYSTEMATICS

Order- EQUISETALES

Family-EQUISETACEAE

Remarks-From Rajmahal Basin, Gupta (1955) de­
scribed Hausll10llllia indica from Nipania loeality which has
later been transferred uncleI' H. uellli/(/ (Nathorsl) Moller by
Bose and Snh (1968) along with another specimen recovered
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bl"i.relill'.1 mjll/llhillellsis. Spccimcn no. BSIP .'\770.'\. x I
C!ildol'hle/I/s sp .. Spccill1cn no. BSIP .'\770.". x 2.
Hillls/Ili1I1I1W sp., lamina with r~llculalC: venation. Spccill1cnno. BSIP

.'\7706 x 2.
Tllllillreldill II/lhl'll. Specimcn no. BSIP .17707. x I
1'lilol,/II'IIII1I1IC11crrilllUllI. Spccill1el1/lo. BSIP 17710. x I

Sporanglllll1. Spccimen no. BSW .'\771.'1. x 2.

rt/ellilllllal\' sp .. Specimen no BSIP 17712. x 2.

8. Diuw:(/)Jliles sp. cL D. SIl/lIlii. Speeimcn no BSW 17721a. x .\
9. CiJlkJ.;o/ln mjllwIW/Cile. Specimcn no. BSW .'\7722. x 2

10. I3raclll'l'h\'lIulII sp, Specimcn no. BSIP 17726. x 2.
II. AJllIlIlIClIllliles {issus. SpcCIIllen no. BSIP .'\7714. x 2.

12. Desllliol,I/.\·//ul/I sp .. Spccilllcn /lO. FlSW 1772-1..\ I ..".

11. /\JlOJl/lOIII/ill'.1 ""/llljo/ellsis. Specililcil /lO. BSIP .'\77 I 8 x 2.

14. EI"loc/"dlls /J/OII" Spccil/lc/l /lO BSIP 1772.". x I
I.". Pseudo('/(,lIis~Jl.SJlccimC/lno BSIPo,7716 x I
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from Chilgojuri. Specific identification could not be made for
want of better preserved material.

Order-PTERIDOSPERMALES

Family-CORYSTOSPERMACEAE

Genus-THINNFELDIA Ettingshausen. 1852

THINNFELDIA INDICA Feistmantel, 1876

(PI. 1,4)

Descriplion-Three specimens are present in the col­
lection. The best frond fragment is 2·5 em long with three
alternately attached pinna at angles of 45°. Pinnae lanceolate,
lamina seems to be thick, measuring 3· 3 x 1·2 cm at widest
region. Rachis 0·2 cm broad with a median groove. Midvein
distinct almost up to apex, at extreme end evanescent. Base of
pinnae narrow, basiscopic basal margin deculTent, margin wavy
or broadly dentate, lateral vein arise at an acute angle, vari­
ously forked once or twice at different levels, vein concentra­
tion 14-18 per cm at margin.

Comparison-Bart ala specimens of Thinnfeldia indica
are exactly similar to Thil1nfeldia indica described and figured
by Fcistmantel (1877) and Zeba- Bano el al. (1979) from
Buskoghat, Burio and Pathargama localities of Rajmahal Basin.

Order-BENNETTITALES

Genus-PTILOPHYLLUM Morris, 1840

PTILOPHYLLUM TENERRIMUM Feistmantel, )877

(PI. 1,5)

PTILOPHYLLUM sp.

Genus-DICTYOZAMITES Oldham, in Oldham &
Morris, 1863

DICTYOZAMITES sp. cf. D. SAHNII Gupta &
Sharma,1968

(PI. 18)

Descriplion-Two pinnae fragments are present in the
collection, largest pinna fragment available is 2·5 cm in length
and 1·2 cm in width, margin entire. lamina with polygonal to
elongated areoles. Meshes in the centre measuring 5-6 x 0·8
mm and towards margin measuring 2-3 x I mm, no. of veins
running across broadest region is 14-17 per cm.

Remarks-Dictyozamites is reponed from Banala
locality for lhe first lime. Besides this locality, this species has
earl ier been reported from Onthea (Gupta & Sharma,1968),
Silalrur, Kendua and Sakrigalighat (Sen Gupta, 1988) locali­
ties of Rajmahal Basin and thus showing its wide distribution
in Rajmahal Basin.

Genus-ANOMOZAMITES Schimper, 1870

ANOMOZAMITES AMARJOLENSE Sharma, Surana &
Singh, 1971

(PI. 1,13)

Description-About a dozen of leaf-fragments are col­
lected as impression. Leaf linear in shape, up to 6·3 cm in
length, lamina segmented. Rachis J,2-1,5 mm broad. Lamina
segments 3·5-4·0 mm in length as well as width, attached by
broad base, apices round. distal margin wavy-notched, notch
shallow-deep, sometimes up to median region of lamina,
acroscopic and basiscopic basal margins curved upward and
downward at places and continuous with upper and lower
lamina. Veins simrle or forked. forking mostly at base, veins
18-24 per cm.

Remarks-Anol1lozamiles al1lwjolense is so far recorded
from Balbhadri Hill, Burio and Amaljola localities ofRajmahal
Basin (Bose & Banerji, 1981). This is the first record of
Anomozamiles amwjolense from Bartala Hills. This species
occurs frequently in the assemblage.

ANOMOZAMITES FISSUS Feistmantel, 1879

(PI. 1,11)

Remarks-Many fragments of leaves are preserved but
none of them show morphological nature of apex. Lamina seg­
ments are almost I wice as long as broad and distal margin
segmented or deeply notched. The specimens match closely
Anol1lozol1litesjissus Feislmanlel described by Bose & Banerii
(1981) from Basgo Bedo. Borio, Bindaban, Onthea and
Amarjola in Rajmahal Basin.

Order-CYCADALES

Family-CYCADACEAE

Genus-PSEUDOCTENIS Seward. /911

PSEUDOCTENIS sp.

(PI. 1,15)

Description-Single specimen with counterpart pre­
served as an impression. Rachis 0·8 cm broad, striated at
places. Pinnae incomplete, I cm in width, seems to be linear,
apex not preserved, margin entire, base broad. Vein concen­
tration /4-16 per cm at base. Veins running parallel-subparallel.

Re/llarks-In general features the Bartala specimen could
be placed under Pseuc!ocrenis sr. as it is a pinnate leaf with
linear segments having parallel, un forked-rarely forked veins.
Due to lack of cuticle it is di fficultto ascertain its exact generic
identity and at presenl tentati vel y placed under Pseuc!oclellis
sp. till the beller srecimens are available.

Genus-TAENIOPTERIS Brongniart, 1828a

TAENIOPTERIS sp.

( PI. 1,7)
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Descriplion-Largest leaf fragment 4 cm in length and
2·3 cm ill width. Lamina with a distinct midrib. 1·5 mm broad
andmedianly grooved. Leafmargin entire-wavy, lateral veins
mostly unforked. concentration of veins 24-26 per cm.

Order-GINKGOALES

Family-GINKGOACEAE

Genus-GINKGOITES Seward, 1919

GINKGOITES RAJMAHALENSIS Sah & Jain. 1965

(PI. 19)

Descri/i1ion-Leaves wedge-sbared. 2 cm broad and
about 2·2 cmlong. dissected into six segments. Segments lin­
ear-spatu!<lIe, apex acutely rounded, margin entire. Veins aris­
ing from base of segments and repeatedly forked twice to four
times. Petiole prominent. incomplete. 0·8 mm broad.

Renwrks-Tbe Bartala specimen of Ginkgoile~'

r(ljl/w/w/ensis is exactly sllnilar to smaller leaves or Ginkgo
rojlllohulel/sis Sah & Jain (1965) described by Zeba-Bano el
ul (1979. pI. 2, fig. I I, fig. 3c) in size, shape and venation
pallern

O,'der-CONIFERALES

Family-PODOCA RPA CEA E

Genus-ELATOCLADUS Halle, 1913

ELATOCLADUS PLANA (Feistmantel) Seward, 1919

(PI. 114)

J)escu/ilion-Shoot witb spirally arranged linear leaves.
Leaves measuring 1·2-2 em long. 1'5-2 mm broad, laterally
dlsp()sed almost al. right angle. base narrow constricted. mar­
gill entire. are x acute, mjdvein raintly visible.

ELATOCLADUS TENERRIMUS (Feistmantel) Sahni
1928

R(,lJlOrks-Shoot wilh spirally disposed leaves and a cone
~Iltachedln the axil of leaf. Due to bad preservation its exact
Iwture i.e. m,t1e or female cone is dilTicultlO ascertain.

Genus-BRACHYPHYLLUM Lindly & HUllon ex
Brollgnian 1828b

BRACHYPHYLLUM sp.

(PI. )'10)

R('lIIorks-About 7 cm IOllg shoot witb rhomboidal
It:al'cs measuring 2 x 2 mm and leaves possessing a distinct
IllCCkl1l keel Lack or clearity and rurtber Jetdils restrict its
'I'cclric identirication.

INCERTAE SEDIS

Genus-DESMIOPHYLLUM Lesquereux. 1878

DESMIOPHYLLUM W

(PI. 1,12)

? Sporangium

( PI. 16)

Rel1lurh-Single specimen of sporangium recovered in
this assemblage. Sporangium spherical in shape, showing
polygonal depressions 'lIthe apical region and (list'll region IS

with distinct fine striations. Its sporangial affinity is doubtful
due to lack of spores.

FLORAL COMPARISON & REMARKS

The present assemblage recovered from Bartala locality
of Rajmahal Formation, comprises about 15 taxa belonging [0

various families of pteridophytes. viz .. Equisetaceae
OSll1undaceae, Marattiaceae and Dipteridaceae and gymno­
sperms belonging to Bennettitales, Cycadales,
Pteridospermales. Ginkgoales and Coniferales. Bennettitales
arc well diversified and mainly rerresented by Pti/ophy//ul1I,
Allol1lozal1lites, Diu\'OZCll1liles and Plerophyl!ul1I. Amongst
these A,lOn/{)Wl1lilcs is Ihe dominant genus followed by
Pti/op!Ir//llIn, Ptemp!Ivl!ul1I and Dietyozol1liles respectively
Conifers are represented by two genera viz .. E/l/loe/adlls and
Bmchvphy/IIIIII Thil1l1fc/dia indica represents pleriJosperms
and is very frequent in ils occurrence in this assemblage
Ginkgoales is represented by single genus· Gillkgoites. Over
all dominance of Bennettitales in the Bartala assemblage shows
its similarity with Parhargama assemblage ofRajmahal Basin.
But in Pathargama. Thillilfe/dia is the most common clement.
whereas in Bartala assemblage, it is Allol1lozwJlites. Thilln!('/d;o
is comparatively less frequent than Allomozamiles in Barlala
assemblage. The common elements in bOlh the assemblages
are - TO('//;O/itcr;S. PIi!optldlul1l. Plerophy//lIlJ1, Thinnfeldia.
Ginkgoiles and E!Oloc!or/tO".

Bartala assemblage can also be compared with BaliJill
assemblage ofRaJl\lahal Basin. Balidih assemblage also shows
dominance of Thillll!e/dio as in Pathargama assemhlage.
Bartala and Baliclih megafloral assemblages also have certain
common elemcnts vit., Eqllisctiles, TI/inllf('ldia. Ptilo/i!zr//III71,
Allol1lozol7liles, Tcwlliopteris, Ptemp!zy/lwJI and E/(//oc!(l(/lls
in them. Moreover, the dominancc or TI/iJinfe/dio in Balidih
and Pathargallla ,wd Anol1loWllliles in Bartala perhaps shows
local variations within the nora. These three noras might he
contemporaneous lloras and show comparati vely older aspeel
than Nirania and Sonajori !lora. The older lloras show overall
dominance or cycadophytes with qualitatively I'Jch
pteridophylic remaills and less conifers. But the younger
Nipania and Sonajori floras show dominance of conil"crs
alongwith qualitatively rich pteridophytie and Pentoxylalean
remains. According to Sen Gupta (1988) both the Cossililerous
beds al Bartala and Baliclih slraligraphically belong to second
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inlerrrappean bed and floristically they also show somevvhat

slinilar megafloral assemblage,

The overall view of the present assemhlage indicates

ailinny with (he Utatur Plant Bcd of Tiruchirapalli District,

Tamil Nadu described by Feistmantel (1879), Gopal. Jacob

dnd Jacob (1957), Mamgain, Sastry and Subbar<lInan (1973)
dnL! Mdheshwari (19116), The common clements are ­

T/lll111te/dio illdicu, Toelliopleri,1 SpOI/W/O/(l, E/({/oc!odllS,
Broc!l\fI/1\'//IlI71 and Gillkgoiles sp,

In generic comparison it shows close similarity with early

Cretaceous flora of Koonwarra, Victoria (Drinnan &
Chdmbers, 1986) <.Ind seems to represent a transitional flora

het ween the LOne Band C of Victoria's carl y Cretaceous tlora

(Douglas, 1969), The coml11on taxa are Pli/opIlY///lII1,
Toelliopleris, Thillll!e/dio, HO{{SlJlOllllio and Gillkgoiles, On

the hasis of assemhlage correlation an early Cretaceous age

h~\s been suggested for the Barlala megafossil assemblage of

Rajmahal Basin,

Ackllowledgemellts-The ((Ill/WI'S we {//{/lIk(lI/ 10 ProfAm/III K.
Sillh((, LJil'''c{OI: IJS/P LIICkllO\v Iol' shml'illg his k"C'1I ill I {'/'"SI

//Imll,~holl{ rhe C(JIII'S" 1!f'I//is slud\' ((lid /JenllissiUII Iu /Jllhlish Ih"

"(id (IJS/PIRCPClPUIJU/91.J1.J-82),
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