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ABSTRACT

Khare EG. Prasad M & Awasthi N 2000. Contributions to the Deccan Intenrappean nora of Nawargaon,
Wardha District, Maharashtra. India. Palaeobotanist 49(3) : 443-460.

Eight fossil wood species are described from the Deccan Intertrappean beds of Nawargaon, Wardha
District, Maharashtra. India. These fossil woods have affinities with the extant Homalilll1l IOmell10511111
(Flacourtiaceae). Grewia liliae/olia (Tiliaceae), E/aeocarpu5 rob1l51115 (Elaeocarpaceael. Ai/amh1l5l1lalabarica
(Simaroubaceae). Callarilll71 SlriCIIll71 and Bursera 5erraIG (Burseraceae) and BarrillglOllia racem05a
(Lecythidaceae). The fossil nora. so far. recovered from the Nawargaon area indicates that tropical evergreen
forests with some moist deciduous plants were nourishing around Nawargaon area in Central India during
Early Tertiary in contrast to mixed deciduous type of present day forest. The habit and habitat of the modem
comparable taxa suggest prevalence of tropical humid climate in the area during Early-Tertiary.

Key-words-Petrified woods, Xylotomy. Dicotyledon. Deccan Intenrappean beds. Early Terti­
ary. Palaeoclimate. Nawargaon. Maharashtra (India).
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Fig. I-Showing location of study area

MATERIAL AND METHODS

and Paraphyllanflllls of the families Rutaceae, Meliaceae.
Fabaceae, Sonneratiaceae, Myrsinaceae. Bignoniaceae.
Yerbenaceae. Aristolochiaceae and Euphorbiaceae
respectively (Shete & Kulkarni. 1982; Bande & Prakash, 1984;
Bande, J987; Kulkarni & Patil, 1977; Prakash ef aI., J986).

The present investigation on the fossil woods collected
from the Deccan Intertrappean beds of Nawargaon area reveals
the presence of some new fossil woods belonging to 7
dicotyledonous taxa which have been described in the present
communication.
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The fossil wood specimens were collected from the
Deccan Intertrappean beds of Nawargaon area. in Wardha
District ofMaharashtra, India. Most of the woods were found
scattered while some of them were buried in the Earth. When
the logs were very big, smaJl pieces were taken after breaking
them by hammer. All the specimens were silicified and consist
of only secondary xylem. These were studied under a high
power microscope. They were sliced into thin pieces in
different planes (T.S., T.L.S. & R.L.S.) and their thin sections
were prepared by grinding on the disc lIsing Carborandum
powder. The specimens and wood slides are preserved in the
Museum of the Birbal Sahni Institute of Palaeobotany.
Luck now.

INTRODUCTION

THE Deccan traps are terrace-like profile observed in areas
in peninsular India resulting from a succession of volcanic

eruptions. The lava flows were poured out through long natTOW
fissures or cracks ultimately converting into a plateau. The
weathering process during the geological past changed these
plateaus into isolated flat-topped and square sided hills. At
places the eruptions were frequently interrupted by long
periods of absence resulting in the formation of intertrappean
beds which separated the horizontal flow from one another.
These beds contain rich deposits of plants and animals.

The problem of the age of Deccan traps has been the
subject of great controversial and different views were
expressed from time to time. Most of them suggest its Early­
Tertiary age on the comparative study of both fossil flora and
fauna (Macolmson, 1837; Oldham, 187 I; Woodward, 1908;
Sahni, 1934; Crookshank, 1937; Wadia, 1966: Shukla ef al.,
1997).

Although the study on plant fossils from the Deccan
Intertrappean beds was started in the beginning of 19th Century
when Coulthard (1829) reported the fragments of both
monocotyledonous and dicotyledonous woods from
neighbourhood of Sagar. The systematic study of plant fossi Is
from the Deccan Intel1rappean was initiated by Professor Sahni
and his co-workers in the 20'1. Century and subsequently
detailed work was done during the last sixty years. As a result
large number of plant fossils belonging to different groups of
plant kingdom were described from different localities of
Central India (Bande ef al., 1988).

The present fossil locality, Nawargaon (21 ° I' Nand 78°
35' E) is a small village situated in the Wardha District of
Maharashtra (Fig. I). The Deccan Intertrappean beds are
exposed on both sides of the forest road joining to Nawargaon
village. The fossil woods occur here as stray pieces in the
fields along this road and also on slopes of the hills in near by
area. Most of the investigated fossil woods were collected from
the base of hillock near Nawargaon, Sindhi Yihira and
Maragsur.

Besides palms, a number of dicotyledonous fossil woods
have already been described from this area showing their close
affinities with extant genera Evodia, AI/100m, Aeschynomene,

Sonnerafia, Ardisia, Heferoplzragma, Gmelina, AriSfoloclzia

PLATE 1
'-..
/'

Homalioxyloll mandlaellSe Bande. 1974
I. Cross section of Ihe fossil wood showing sh3pe, size and distribu­

tion of vessels and parenchyma. x 45. Slide no. BSIP 12292/1.
2. Tangential longitudinal section of the fossil wood showing nature

of xylem rays and fibers. x 110. Slide no. BSIP 12292/11.
3. Radiallongillidinal section of the fossil wood showing heterocellu­

lar xylem rays. x 150. Slide no. BSIP 12292/111.
4. Inlervessel pil-pairs. x 450. Slide no. BSIP 12292/11.

Grew/oxyloll /Ild/rum Prakash & Dayal. 1965a.
5. Cross section of the fossil wood showing shape. size and distribu­

tion of vessels and parenchyma. x 45. Slide no. BSIP I 229VI.
(; Tangential longillidinal section of the fossil wood showing nature

of xylem rays and fibres. X 110. Slide no. BSIP 12293/11.
7. Inlervessel pit-pairs. x 220 Slide no BSIP 12293/11.
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SYSTEMATIC DESCRIPTIONS

DICOTYLEDONS

Family-FLACOURTIACEAE Bentham & Hooker f.

Genus-HOMALIOXYLON Prakash & Tripathi, 1974

Species-HOMALIOXYLON MANDLAENSE Bande,

1974

PI. 1·1-4

Malerial-A small piece of secondary wood measuring

10 cm in length and 4 cm in width

Descripfion-Wood diffuse porous. Gl'Owfh rillgs

indistinct. Vessels small to medium in size, solitary and in radial

multiples of 2-5, t.d. 80-120 J.lm, r.d. 80-160 J.lm, 15-18 per sq
mm; tyloses present (PI. II), vessel-members 200-400 J.lm in

length with truncate to tailed ends; perforations simple;

intervessel pits bordered, alternate, 8-10 J.lm in diameter, round
to polygonal in shape, with linear to lenticular apertures (PI.

12,4). Parellchyma scanty paratracheal. Xylem rays 1-3
(mostly 2) seriate, 8-10 per mm, ray tissues heterogeneous

(PI. 13), uniseriate rays made up of upright cells only, 5-7

cells or 180-250 J.lm in height, multiseriate rays made up of

procumbent cells as well as upright cells, procumbent cells in

centre and 3-5 upright cells at one or both the ends, 22-50

cells or 700-1500 J.lm in height; sheat h cells present;

procumbent cells 55-60 J.lm in radial length and 12-15 J.lm in

tangential height; upright cells 40-45 J.lm in tangential height
and 10-12 J.lm in radial length. Fibres polygonal in cross
section, thick-walled and septate.

Affinilies-The important anatomical characters present

in the fossil are: wood diffuse porous, vessels small to medium,

solitary to radial multiples, tyloses present, xylem rays 1-3

seriate; crystaliferous ray tissue heterogeneous, parenchyma

scanty paratracheal and fibres septate. These features suggest

its affinities with the family Flacourtiaceae. After a detailed

study of thin sections and published literature of various

species of Homalium Jacq. it is clear that the present fossil

wood shows a very close resemblance with HOII/alillln
101//(/IIIOSIllIl Bentham in the shape, size and distribution of

vessel, parenchyma pattern and structure of the xylem rays

and the fibres (Pearson & Brown, 1932; Metcalfe & Chalk,

1950; Chowdhury & Ghosh, 1958).

So far, only two fossil woods resembling the genus

Homalilllll Jacq. have been described under the farm genus

HOlllalioxylon Prakash & Tripathi. These are Homalioxylon
assamiculI/ Prakash & Tripathi, 1974 from the Tertiary of

Assam and H. malldlaense Sande, 1974 from the Deccan

Intertrappean beds of Mandl a District, Madhya Pradesh. The
present fossil wood resembles with Homalioxyloll assamicul1l

in number of characters but differs from it in being processing

1-5 (mostly 3-4) seriate, xylem rays which are 52 cells high as

compared to 1-3 seriate xylem rays with 50 cells height in the

present fossil wood. The other species HOllwlioxylon

lIIandlaellse is identical to the present fossil as it consist of 1­

3 seriate xylem rays. The other anatomical characters of the

present fossil wood such as shape and size of the vessel, nature
of parenchyma and fibres are also identical to HomQlioxylon

II/alldlaellse. In view of this, the present fossil wood has been
described under Homalioxylon IIIQndlaellse Bande, 1974.

The genus Homaliul11 Jacq. consists of 200 species

(Willis, 1973) widely distributed throughout the tropics, with

numerous representatives in Africa, Indo-Malayan region and

tropical America. At least 10 species are indigenous to India

and Burma. HomaliulIllomenlOSltlll Bentham with which the

fossil wood shows close resemblance, grows in some part of

Tamil Nadu, Assam and Burma (Gamble, 1972; Pearson &
Brown, 1932).

Specimen 11O.-BSIP 12292.

Family-TILIACEAE

Genus-GREWIOXYLON (Schuster) Prakash & Dayal

1965a

Species-GREWIOXYLON INDICUM Prakash &
Dayal, 1965a

Syn. GREWIOXYLON CANALISUM Bande &
Srivastava, 1995

PI. 1,5-7; PI. 2'5, 6

Malerial-Small piece of secondary wood measuring 6
cm in length and 3 cm in width.

./

"" PLATE 2

Elaeo('mpuxyloll nowargool/li.l' sp. nov.
I Cross section of the fossil wood showing shape. size and distribu­

tion of vessels and parenchyma. x 45 Slide no. I3SIP 12294/ I.
2. Tangential longitudinal section of the fossil wood showing nalure

of xylem rays and fibres x 110 Slide no. BSIP 12294/ II
3. Radlallongiludinal scction of the fossil wood showing heterocellu­

lar xylem rays. x J10. Slide no BSIP 12294/111
4. Il1lervessel pit-pairs of fossil wood x 110. Slide no. BSIP 12294/

II.

Crewioxylo/l i/ldinll/l Prakash & Dayal. 1965a.
5. RJdiallongitudinal seclion of the fossil wood showing heterocellu­

lar xylem rays. x 110 Slidc no BSIP 12293/ III
6. Leaf u'aces of fossil wood showing [heir developing Slage. x 220.

Slide no. BSIP 12293/ II
7 Leaf traces of modern wood of Crewia riliaefolio Bedd. showing

lheir developing stage. x 220
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Description-Wood diffuse porous. Growth rings
present, delimited by terminal parenchyma and smaller fibre
cells (PI. 1'5). Vessels small to medium, rarely very small. t.d.
30-120 ~m, r.d. 35-180 ~m, solitary and in radial multiples of
2-3, occasionally in tangential pairs or clusters, 10-12 per sq
mm, circular to oval, with flat contact walls when in multiples;
tyloses observed; vessel members usually 160-450 ~m long
with tapering ends: perforations simple, intervessel pit-pairs
small to medium in size, 4-6 ~m in diameter, alternate.
bordered with lenticular apertures (PI. 1'7). Parenchyma
paratracheal and terminal; paratracheal parenchyma scanty to
vasicentric forming narrow sheath around vessels, rarely
aliform, cells 10-12 ~m in diameter and 300-320 ~m in length,
terminal parenchyma present (PI. 15). Xylem rays 1-7 seriate,
mostly 4-5 seriate, 6-~ per mm, divisible into two types;
uniseriate rays made up of upright cells, 5-10 cells or 150­
320 ~m in height, multi seriate rays made up of upright cells
as well as procumbent cells, procumbent cells at the center
and 4-5 upright cells at one or both the ends, 20-30 cells or
500-675 ~m in height (PI. 16); procumbent cells 15-30 ~m in
tangential height, and 30-45 ~m in radial length, upright cells
40-60 ~m in tangential height and 12-20 J-lm in radial length;
tile cells present, PterospemlUI1I type (PI. 25) leaf traces or
knots as hollow space seen in the centre of multiseriate rays
(PI. 26). Fibres moderately thick-walled, polygonal in cross
section, 15-30 ~m in diameter. 300-360 J-lm in length, non
septate.

Affillities-The most important anatomical characters of
present fossil wood are: vessels small to medium, parenchyma
terminal and vesicentric to aliform, ray tissue heterogeneous,
xylem rays 1-7 seriate with tile cells of Pterospermul1I type;
fibres non-septate. These characters indicate affinities of the
fossil wood with that of the extant genus Grewia Linneaus of
the family Tiliaceae. In order to find out its nearest living
equivalent species, thin sections of the woods of several species
of Grewia Linneaus were examined at Xylaria of the Forest
Research Institute, Dehradun and Birbal Sahni Institute of
Palaeobotany, Lucknow and it was observed that present fossil
wood shows close similarity in all the anatomical features with
that of Grewia tiliaefolia Linneaus Bedd.

Fossil woods of Grewia Linneaus are generally assigned
to the genus Grewioxylon (Schuster) Prakash & Dayal 1965a.
So far, four species of this genus are known from the Deccan

Intertrappean beds of India. These are Grewioxylon
illlerlrappea Shallom 1963b; G. maht/rzariense and G.
indicum Prakash & Dayal 1965a from Mahurzari, Nagpur
District, Grewioxylon sp. cf. G. mahurzariellse P~akash &
Dayal from Mandla District, Madhya Pradesh (Lakhanpal et
al., 1978) and G. callalisum Bande and Srivastava 1995 from
Nawargaon, Wardha District, Maharashtra & Mohgaon Kalan,
Chhindwara District, Madhya Pradesh.

The present fossil wood is almost identical to
Grewioxyloll indicum Prakash & Dayal 1965a in all the
xylotomical features. It has been observed that the present
fossil specimen possesses leaf traces or knots which gi ving an
appearance of the gum canals. Such features are not reported
in the Grewioxylon indicum. However, on critical examination
of the type slides of G. illdicum, it was found that the leaf
traces or knots-like structure are present in them showing an
empty space in the centre of the rays. Thus it is evident that
the present fossil specimen is identical to Grewioxylon indiCt/ill
and hence placed in the same species.

Recently, Bande and Srivastava (1995) created a new
species Grewioxylon canalist/n1 from the Deccan Intertrappean
beds of Nawargaon and Mohgaon Kalan on the basis of
presence of radial gum canals in the fossil wood. When its
type slides were re-examined, it was found that these gum
canal like structures are actually leaf traces or knots. From a
careful study of the type slides of already known species of
Grewioxyloll, it was found that these leaf traces are very
common in them. The comparative study of G. canalisllm
Bande and Srivastava with other known fossil species, it was
found that this species is also almost identical to Grewioxylon
indiclllll Prakash and Dayal, 1965a.

The genus Grewia Linneaus consists of more than 100
species found in tropical to sub-tropical regions from Africa
to Queensland. The modern comparable species G. tiliaefolia
Bedd. distributed presently in north west Provinces,
Chittagong,Western Peninsula, south as far as Travancore
(Brandis, 1971).

Revised Specific Diagnosis

GREWIOXYLON INDICUM Prakash & Dayal 1965a

Syn.-GREWIOXYLON CANAUSUM Bande &
Srivastava 1995

/'...... PLATE 3

Ailanl/lOxylv/I i/ldicum (Prakash) Prakash eI aI., 1%7.
I Cross section of the fossil wood showing shape. size and distribu­

tion of vessels and parenchyma. x 45. Slide no. BSIP 12295/ I
2. Tangential longitudinal section of the fossil wood showing nature

of xylem rays and fibres. x 110 Slide no. BSIP I 22C)5/ II
3. Radiallongiludinal section of the fossil wood showing heterocellu­

lar xylem rays. x 150. Slide no. BSIP 12295/ III
4. Intervessel pit-pairs of fossil wood. x 550. Slide no. BSIP 122C)5/

II.

Burseroxy/o/l preserralum Prakash & Tripathi, 1975
5. Cross section of the fossil wood showing shape, size and distribution

of vessels and parenchyma. x 45. Slide no. 13SIP I22C)6/ I.
6. Tangential longitudinal section of the fossil wood showing nature

of xylem rays and fibres. x t 10 Slide no. BSIP 12296/ II
7 Radial longitudinal section of the fossil wood showing heterocellu­

lar xylem rays. x liD. Slide no. BSIP 12296/ III.
8. Intervessel pit-pairs of fossil wood x 450. Slide no. BSIP 122%/

II
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Wood diffuse porous. crowtll rings distinct, delimited
by narrow lines of termi nal parenchyma. Vessels mostly small
to medium, t.d. 30-180 ~m, r.d. 35-225 ~m, solitary to radial
multiples of 2-3, occasionally in short tengential rows or in
clusters of3-5 cells or more, 5-15 per sq mOl; vessel members

usually 160-450 ~m in length with tapering ends; perforations
simple; intervessel pit-pairs 4-8 ~m in diameter, alternate to
opposite, polygonal in shape with linear apertures.
Parenchyma paratracheal. forming 2-3 seriate sheath around
the vessels, sometimes with lateral extensions of aliform,
confluent parenchyma, terminal parenchyma also observed.
Xylem rays fine to broad, broad multiseriate rays separated
by number of uniseriate rays, closely spaced, 6-15 per mOl,

Pterospermum type of tile cells, leaf traces or knots present.
Fibres non-libriform to semilibriform, polygonal in shape, 10­
12 ~m in diameter, non-septate.

Specimen no.-BSIP 12293.

Family-ELA EOCA RPA CEA E

Genus-ELAEOCARPOXYLON (Prakash & Dayal)
Prakash & Tripathi, 1975

Species-ELAEOCARPOXYLON
NAWARGAONENSIS sp. nov.

PI. 21-4

Material-A small piece of well preserved secondary
wood measuring 10 em in length and 6 em in width.

Description-Wood diffuse porous (PI. 2 I). croll'tll rings
indistinct. Vessels small to medium in size, solitary and in radial
multiples of 2-3, t.d. 60-120 ~m, r.d. 60-160 ~m, 18-22 per sq
mOl; circular to oval, tyloses not seen, brownish gummy
deposits present; vessel-merr.bers 240-320 ~m in length, with
truncate to tailed ends; perforations simple, intervessel pits

bordered, alternate, 8-10 ~m in diameter, round to polygonal
in shape with linear to lenticular apertures (Pl. 2-4).
Parenchyma scanty paratracheal (PI. 2'1). Xylem rays 1-4
(mostly 3) seriate, 7-8 per mOl (PI. 22), ray tissue
heterogeneous (PI. 23), uniseriate rays made up of upright
cells, 6-11 cells or 300-800 ~m in height, multiseriate rays
made up of procumbent cells in the centre and upright cells at
one or both the ends, 4-50 cells or 180-1575 ~m in height,
sheath cells present on both sides of the rays: procumbent cells
25-35 ~m in tangential height; 85-95 ~m in radial length,
upright cells 45-115 ~m in tangential height; 40-65 ~m in radial

length. Fibres polygonal in cross section. thick-walled, 10-12

~m in diameter, 125-225 ~m in length and septate.
Affinities-The important anatomical characlers of the

present fossil wood are: wood diffuse porous. vessels small to
medium, solitary to radial multiples, xylem rays 1-4 seriate
with sheath cells; ray tissue heterogeneous, with numerOus
uniseriate xylem rays, parenchyma scanty paratracheal and
fibres septate. These characters indicate its affinities with
Elaeocarpus and Ecltinocarpus of the family Elaeocarpaceae
(Pearson & Brown, 1932; Metcalfe & Chalk, 1950; Desch,
1957; Chowdhury & Ghosh, 1958). All the available species
of ElaeocarplIs and EcllillocarplIs were studied in order to
get specific affinity at the Xyleria of the Birbal Sahni Institute
of Palaeobotany, Lucknow and Forest Research Institute,

Dehradun. Besides, the published description and photographs
of some more species of this genus (Moll & Jansonius, 1908;
Kanehira, 1924; Record. 1925; Lecomote. 1926; Pearson &
Brown, 1932; Metcalfe & Chalk, 1950; Desch. 1957:
Chowdhury & Ghosh, 1958; Miles, 1978) were also examined
and it was found that the woods of Elaeocarplls robllstus
Roxburgh resembles more closely to the present fossil wood.

Prakash & Dayal 1964 instituted the genus
Elaeocarpoxyloll to include the fossil woods having a
combination of anatomical characters which occur in mature
woods of Elaeocwpus and Ecltinoccllplis. So far. four species
of Elaeocarpoxyloll are known from Tertiary of India. These
are Elaeocarpoxyloll antiqulIIll Prakash & Dayal 1964 from
the Deccan Intertrappean beds of Mahurzari, Nagpur District,
Maharashtra; E. lIlalldlaensis Lakhanpal, Prakash & Bande
from the Deccan Intertrappean beds of Mandla District of
Madhya Pradesh (Lakhanpal et al., 1978; Awasthl et al., 1996).
£. hailakalldiellse Prakash & Tripathi. 1975 from the Tipam
series of Assam and £. glzugltuensis Awasthi, Mehrotra and
Srivastava, 1996 from the Deccan Intertrappean beds of
Ghughua, Chhindwara District, Madhya Pradesh.

Elaeocarpoxyloll alltiquum differs from the present fossil
wood, in having traumatic gum canals and large amount of

parenchyma in short tangential lines. E. hailakalldiellse and
E. IIlQndlaellsis differ in the size of the vessels and having
broader xylem rays (1-8 seriate) and E. glzugllllensis differs
in being presence of growth ring. and 1-3 (Mostly 2) seriate
xylem rays as compared to 1-4 seriate xylem rays in the present
fossil wood. Thus, after a detailed comparative study it was
found that the present fossil is entirely different from all the
known species either in size and distribution of vessels or in

./
'- PLATE 4

CarwriOXY!OIl .I'hahpuraell.l'is Trivedi & Srivastava. 1985
I Cross section of the fossil wood showing shape, size and distJibulion

of vessels and parenchyma. x 45. Slide no. BSII' 12297/ I.
2 Tangential longitudinal section of the fossil wood showing nature

of xylem rays and fibres. x 90 Slide no BSIP 12297/ II.
3. Radiallongiludinal section of the fossil wood showing heterocellu-

lar xylem rays. x 110 Slide no. BSIP 12297/ III
4. Intervcssel pit-pairs of fossil wood. x 400 Slide flO BStP 12297/ II.
!3orri/lglOllioxy!o/l ma/ld/ae/lsis Bande & Khatri. 1980
5. Radial longitudinal section of the fossil wood showing heterocell.u­

lar xylem rays. x 150. Slide no. I3SII' 12298/ III.
6. Intervesset pit-pairs of fossil wood. x 450. Slide no. BSIP 12298/ II.
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the nature of xylem rays. Therefore, it is being described as a

new species Elaeocarpoxyloll llawargaollel1sis.
The genus ElaeocQlpus Li nnaeus consists of 200 species

(Wi II is, 1973) spread over a wide area, most of them fou nd in

the Indo-Malayan region. It is also represented in Madagascar,

Cochin-China, Phillippines, Formosa, the Pacific Island, and

New-Zealand. About 25 species occur in the Indian region.

Elaeocarpus robustus Roxburgh with which the present fossil

wood shows its resemblance grows in the north eastern

Himalayas up to 600 m in Sikkim and North Bengal and also

in Assam, the Andamans and Malayan Peninsula (Chowdhury

& Ghosh, 1958).

Specific diagnosis

ELAEOCARPOXYLON NAWARGAONENSIS sp. nov.

Wood diffuse porous. Growth rings indistinct. Vessels
small to medium in size, occasionally solitary, mostly radial

rows of2-3, 18-22 per sq mm, t.d. 60-120 ~JJn, r.d. 60-160

~m; vessel members 240-320 ~m in length, perforations

si mple; inter vessel pi ts bordered, alternate, 8-1 0 ~m in

diameter, with linear to lenticular apertures. ParenchYllla
scanty paratracheal. Xylem rays 1-4 seriate, ray tissue

heterogeneous, with numerous uniseriate rays, uniseriate rays

made up of upright cells, 6-11 cells or 300-480 ~m in height;

multiseriate rays with sheath cells 6-50 cells or 180-1575 ~m
in height Fibres septate.

SpecilllenILO.-BSIP 12294.
Elltylllology-After fossil locality.

Family-SIMA ROUBA CEA E

Genus-AILANTHOXYLON Prakash 1959

Species-AILANTHOXYLON INDICUM (Prakash)

Prakash et al. 1967

(PI. 3'1-4; PI. 5'3-6)

Material-A well preserved secondary wood measuring

15 cm in length and 8 cm in diameter.

Description-Wood diffuse porous. Growth rings absent.

Vessels small to medium, t.d. 75-150 ~m, r.d. 135-195 ~m, 8­
10 per sq mm, solitary as well as in radial multiples of 2-3,

circular to oval when solitary, tyloses not observed (PI. 3'1;

PI. 5'3), vessel members 150-300 ~m in height. truncate to
oblique ends, perforations simple, inter vessel pit-Rail'S 8-10

~m in diameter, bordered, alternate with lenticular apertures

(PI. 3A). ParenchYllla paratracheal. aliform to confluent and

also in short, thin tangential bands (PI. 3'1; PI. 5'1). Xylelll
rays 1-3 (mostly 2) seriate, 9-11 per mm, 3-12 cells or 75-225

~m in height (PI. 3·2; PI. 5A ), rJy tissues homogeneous, made

up of procumbent cells (PI. 3.3; PI. 5'5). Fibres thick walled,

non-septate.

Affinities-The above anatomical characters of the

present fossil wood such as mostly solitary, small to medium

sized vessels, paratracheal. aliform to confluent parenchyma,

1-3 (mostly 2) seriate, homogeneous xylem rays and non­

septate fibres, indicate its affinity with the modern genus

Ailanthus Desf. of the family Simaroubaceae (Pearson &
Brown, 1932; Metcalfe & Chalk, 1950; Kribs, 1959). On

critical examination of wood slides of all the available species

of Ailanthus, viz., A. aitissillla Mill, A. glwldulosa Desf, A.
excelsa Roxb., A. grandis Prain, A. kurzii Prain, A. lIlalabarica
DC. at the Xylaria of the Forest Research Institute, Dehradun

and Birbal Sahni Institute of Palaeobotany, Lucknow. It was

found that the fossil shows close resemblance with A. grandis
Prain and A. lIlalabarica DC. in the nature and distribution of

parenchyma, xylem rays, fibres and intervessel pits. However,

the former differs from the fossil in size and distribution of

vessels which are smaller and more frequent as compared to
the fossil wood. In shape, size and vessel distribution, the fossil

shows close resemblance with A. IIwlabarica DC., although

the amount of parenchyma in this species is comparatively

less than the fossil.

Prakash (1959) instituted the genus Ailanthoxylon to

include the fossil woods showing close resemblance with the

genus Ailanthus Desf. So far, five fossil woods have been

described under this genus from India. They are Ailallthoxyloll
indiclllll Prakash 1959 from Mohgaonkalan, Chhindwara
District, Madhya Pradesh; A. lIlahurzariellSe Shallom 1961

from Mahurzari, District NagpuL Maharashtra; A.

pondicherrieme Navale 1964 from Cuddalore, South India;

A. scontiporoswl1 Ramanujam 1960 from Mortandra, South
Arcot, Madras. Later on Mehrotra 1990 described an other

fossil wood under A. indiculll Prakash from Deccan

Intertrappean beds. The present fossil wood has been compared

./

" PLATES

Barrillglolli(JXyloll lila//diaellsi.\

I Cross section of the fossil wood showing shape. size and distribu­
tion of vessels and parenchyma. x 45 Slide no. BSIP 12298/ I.
Tangemial longitudinal section of the fossil wood showing nature
of xylem rays and fibres. x 110 Slide no BSIP 12298/ II

,\/lallllllJxy{oll illdiclIlIl (Prakash) Prakash 1'1 aI., 1967
.1. Cross section of the pith region of fossil wood showing shape. size

4.

5

6.

and distribution of vcsscls and apotrachcal parenchyma. x 45. Slide
no. BSIP 12299/ I.
Tangential longitudinal section of the fossil wood showing nature
of xylem rays and fibres. x 110. Slide no. f3SIP 12299/ II.
Radial longitudinal section of the fossil wood showing heterocellu­
lar xylem rays. x 110. Slide no. BSIP 12299/ III.
Intervessel pit-pairs of fossil wood x 110 Slide no BSIP 12299/ II
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FOSSIL TAXA MODERN DISTRIBUTION TROPICAL
COMPARABLE FOREST
TAXA TYPE

DICOTYLEDONS
Flacourtiaceae
Homalioxylon mandlaense Homa/iul1l lomentosllm Jacq. Sub- Himalaya tract. DeCIduous
Bande. 1974 Western & southern
Tiliaceae India
Grewioxylon indicum Grewia li/iaejo/ia Bedd. Western Ghats Moist
Prakash & Dayal, 1965a deciduous
Elaeocarpaceae
Elaeocarpoxy/on E/aeocarplls roblisluS Roxb. Eastern Himalayas, Evergeen
nawargaonensis Sikkim & North

Bengal Chittagong,
Andamans & Malaya
Peninsula

Rutaceae
Evodinium inlenrappeul1l Evodia roxburghiana Westem & southern Evergeen
Shete & Kulkarni. 1982 India. Andamans to moist

deciduous
E. indicum -do- -do- -do-
Bande & Prakash, 1984
Simaroubaceae
Ailall/hoxylon indicllm Ai/all/hus malabarica DC Western Ghats Deciduous
Mehrotra. 1990 central India.

south India
Burseraceae
Canarioxylon shahpuraensis Canarium siriclilln Roxb. Western Ghats, Deciduous
Trivedi & Srivastava, 1985 Bombay. Mysore &

Travancore
Burseroxylon preserra/llm Bursera serrala Wall. Garo Hills. Wet
Prakash & Tripathi. 1975 Rajmahal Hills, Evergreen

Santhal Pargana &
Eastern Ghats

Meliaceae
Amooroxylon deccanemis Amoora rohilUka W.&A. Western Ghats, Evergreen
Bande & Prakash, 1984 Konkan. Kamataka, to moist

Andamans, Assam, deciduous
Sylhet

Fabaceae
Aeschynomenoxylon AeschYllomelle Throughout India Evergreen
nawargaollensis indica Linn.
Shete & Kulkarni, 1982
LeC)'thidaceae
Barringlonioxylon Barringlonia Bengal. Assam, Wet
mandlaensis racemosa Blume Madhya Pradesh, evergreen
Bande & Khatri, 1980 Coastal districts

of Peninsula
Sonneratiaceae
Sonneralioxylon Sonneralia West Bengal, Konkan Wet
preapelalum apelala Ham. Coromandal, Myanmar. evergreen
Shete & Kulkarni, 1982 Sri lanka
Myrsinaceae
Ardisioxy/on indicum Ardisia invo/licrala Kurz. Sikkim Himalayas Moist
Shete & Kulkani. 1982 A. solanacea Roxb. and Throughout deciduous

India to
Evergreen
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Bignoniaceae
Helerophragmoxy/on
indicll//1 Shete &
Kulkarni, 1982
Verbenaceae
Gmelina lerliara
Bande, 1987

Aristolochiaceae
Arisl%chioxy/on prakashii
Kulkarni & Pati!, 1977a
Euphorbiaceae
Paraphy//anlhoxy/on
pa/aeoemb/ica Prakash,
Bande & Lalitha, 1986
P deccan ensis sp. nov.
P wardhaellsis sp. nov.
Arecaceae
Pa/moxy/on
nawargaonensis
Shukla, 1941
P livislonoides
Prakash & Ambwani, 1980
P arviensis
Ambwani,1981
P sclerodermum
Shukla, 1946
P deccanense
Sahni, 1964
P. hyphaeneoides
Rao & Shete, 1989
Pa/mocau/on
hyphaeneoides
Shete & Kulkarni, 1980
P costapa/malllm
Kulkarni & Pati!o 1977b
Pa/mocarpon
coryphoidium
Shete & Kulkarni, 1985
Borasslls palm root
Ambwani, 1981

Rhizopa/moxy/on
borassoides
Awasthi, Mehrotra &
Khare. 1996

Helerophragllla
adellophyllll/l1 Seem.

Gmelilla arborea Linn.

Arisl%chia Linn.

Phyllanlhlls
emb/ica Linn.

-do-
-do-

Palmae

Livislolla Rob. Brown

Palmae

Palmae

Palmae

Hyphaelle Gaertn.

Hyphaelle Gaertn.

PaJmae

Palmae

Borasslls
j1abellifer Linn.

Borassus
j1abe/ifer Linn.

Assam, East Bengal
& Myanmar

Burma. Uttar Pradesh.
Lower Himalaya. Sub­
Himalaya. Bombay,
South India

Assam, Myanmar,
South India & Bengal

India & Myanmar

-do-
-do-

Coastal region

-do-

-do-

-do-

-do-

Western Coast,
Goa
Western Coast, Goa

Wetern Coast, Goa

Western Coast. Goa

Andaman & Nicobar,
Bengal, Malabar
coast. Coromandal
coast
-do-

Moist
deciduous

Moist
deciduous

Deciduous

Moist
deciduous

-do-
-do-

Evergreen

Evergreen

Evergreen

Evergreen

Evergre'en

Wet
Evergreen
Wet
Evergreen

Evergreen

Evergreen

Littoral
and
Swampy

Littoral
and
Swampy

Fig. 2-Present distribution and forest types of comparable taxa recovered from Nawargaon, Wardha District, Maharashtra.

with all the known fossil woods and it is found that present
fossil is more or less identical to A, indicum Prakash described
from the Deccan Intertrappean beds of Madhya Pradesh, India
and therefore, it is being placed under the same species.

The genus Ailanthus Desf. is represented by 10 species
of trees (Santapau & Henry, 1973) distributed in South Asia.

Malaya, China and Australia (Pearson & Brown, 1932). In
India, it is represented by four species. The modern equi valent
species A. malabarica DC is found in the forest of the Western
Ghats up to 500 ft and in South Canara (Pearson & Brown,
1932; Ghosh, 1963).

Specimen nos.-BSIP 12295, 12299.
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Fossil Plants
form of
Nawargaon

Flacortiaceae
Homalioxylon mandlai'nse
Tiliaceae
Grewioxylon indicum
Elaeocarpaceae
Elaeocarpoxylon nawargaonensis
Rutaceae
Evodinium inlertrappeum
E. indicl/ll1
Simaroubaceae
Ailamhoxylon indicum
Burseraceae
Canarioxylon shahpuraensis
Burseroxylon preserrarwn
Meliaceae
Amooroxylon deccanensis
Fabaceae
Aeschynomenoxylon nGwargaonensis
Lecythidaceae
Barringronioxylon mandlaensis
Sonneratiaceae
Sonnerario),;ylon preaperalunl
Myrsinaceae
Ardisioxylon indicum
Bignoniaceae
Hererophragmoxylon indicum
Verbinaceae
Gmelina rerriara
Aristolochiaceae
AriSlOlochioxylon prakashii ­
Euphorbiaceae
Paraphyllanrhoxylon
palaeoemblica
Arecaceae
Palmoxylon nawargaoncnsis
P. sclerodernwm
P. livislOnoidcs
P. arviensis
P. illlertrappeum
P. deccanense
P. hyphaeneoides
Palmocaulon hyphaeneoides
P. coslapalmaltlm
Palmocarpon coryphoidium
Borassus sp.
Rhizopalmoxylon borassoides -

Mandla

+

+

+

+
+

+

+
+

+

+

+

+

+

+

+

+

+

Nagpur­
Chhindwara

+

+

+

+
+

+

+
+

+

+

+

+

+

+

Bombay­
Malabar­

Worli Hills

Rajahmundry

Fig. 3--Showing comparison of the taxa from Nawargaon area wilh Ihe known Deccan Interlrappean Assemblages.
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Family-BURSERACEAE

Genus-BURSEROXYLON Prakash & Tripathi, 1975

Species-BURSEROXYLON PRESERRATUM Prakash
& Tripathi, 1975

(PI. 3 5-8)

Material-A piece of well preserved secondary wood
measuring 7 cm in length and 5 cm in width.

Description-Wood diffuse porous. Growth rings absent.
Vessels small to medium in size. t.d. 40-120 11m, r.d. 80-160
11m, 15-20 per sq mm, solitary and in radial multiples of 2-4,
uniformly distributed, circular to oval, with flat contact walls
when in multiples, sometimes filled with brownish gum
deposits (PI. 3'5), vessel-members 80-360 11m in length with
truncate to tapering ends, perforations simple, intervessel pit
pairs 6-8 11m in diameter, alternate, bordered, polygonal with
lenticular apertures (PI. 3,8). Parenchyma scanty paratracheal
to vasicentric, forming 1-2 cells thick sheath around vessels;
cells 12-15 11m in diameter, 195-225 11m in height (PI. 3-5-6).
Xylem rays 1-3 (mostly 2) seriate, 13-15 per mm; ray tissue
heterogeneous (PI. 3'7), uniseriate rays made up of procumbent
cells, 4-7 cells or 90-105 11m in height, multiseriate rays made
up of procumbent in the center and upright cells at one or
both ends (PI. 3'6), 3-9 cells or 105-600 11m in height;
procumbent cells 10-12 11m in tangential height and 12-15
11m in radial length, upright cells 25-30 11m in tangential height
and 10-12 11m in radial length (PI. 3· 7). Fibres thin-walled,
20-25 11m in diameter and 380-825 11m in length, septate (PI.
3'6).

Affinities-The important anatomical characters of
present fossil wood are: vessels small to medium in size,
parenchyma scanty paratracheal to vasicentric, xylem rays 1­
3 seriate, ray tissue heterogeneous, fibres septate. These
features obviously indicate the affinities of the fossil wood
with that of the genus Bursera Linneaus of the family
Burseraceae (Pearson & Brown, 1932; Metcalfe & Chalk,
1950; Kribs, 1959; Ghosh et ai., 1963).

From a detailed comparison with the woods of various
species of Bursera Linneaus available at the Xylaria of the
Birbal Sahni Institute of Palaeobotany, Lucknow and Forest
Research Institute, Dehradun, it was found that the fossil shows
maximum resemblance with Bursera serrata Wallich.

Prakash and Tripathi (1975) instituted the genus
Burseroxylon to include fossil woods belonging to modern
genus Bursera. So far two species of this genus have been
described from Tertiary of India. These are Burseroxylon
preserraLum Prakash & Tripathi from Hailakandi, Assam,
(Prakash & Tripathi, 1975), from the Deccan Intertrappean
beds of Mandla District (Bande & Prakash, 1983) and from
Siwalik sediments of Uttar Pradesh (Prasad, 1993) and B.
garugoides Lakhanpal. Prakash & Awasthi 1981 from

Deomali, Arunachal Pradesh. After a detailed comparative
study it was found that the present fossil wood shows close
resemblance with Burseroxylon preserratum Prakash &
Tripathi, 1975 therefore it is placed under the same species.

The genus Bursera Linneaus consists of 80 species widel y
distributed in tropical America, (Willis, 1973) Bursera serrata
Wallich with which the present fossil wood shows resemblance
is found in moist zone of Bengal, Assam, Orissa, Bangladesh
and tropical forests of Upper and Lower Myanmar. It also
grows in Eastern Ghats and the Rajasthan especially in the
valley along water courses (Pearson & Brown, 1932).

Specimen no. -BSIP 12296.

Family-BURSERACEAE

Genus-CANARIOXYLON Prakash, Brezinova &
Awasthi,1974

Species-CANARIOXYLON SHAHPURAENSIS
Trivedi & Srivastava, 1985

(PI. 4· 1-4)

Material-A small piece of well preserved secondary
wood measuring 10 em in length and 4·5 em in width.

Description-Wood diffuse porous. Growth rings not
observed. Vessels small to medium in size, rarely very small,
t.d. 60-160 11m, r.d. 80-180 11m, 12-15 per sq mm, solitary
and in radial multiples of2-9, uniformly distributed, circular
to oval, with flat contact walls when in multiples, tylosed (PI.
4'1); vessel-members 65-250 11m in length with oblique to
horizontal ends; perforations simple; intervessel pit-pairs
bordered, alternate, 8-10 11m in diameter, angular in shape
with linear apertures (PI. 4'4). Parenchyma scanty
paratracheal, occurring as a few cells around vessels (PI. 4'1),
circular to oval in shape. Xylem rays 1-3 (mostly 2) seriate,
ray tissues heterogeneous (PI. 4'2, 3); rays 10-12 per mm.
occasionally end fusion observed, uniseriate rays made up of
upright to square cells and 5-13 cells or 75-195 11m in height,
multiseriate rays made up of procumbent cells in the centre
with 1-2 upright cells at one or both the ends, 7-9 cells or 225­
450 11m in height; procumbent cells 20-40 11m in radial length
and 18-20 11m in tangential height, upright cells 18-20 11m in
radial length and 16-32 11m in tangential height. Fibres angular
in cross section, 10-15 11m in diameter and 375-725 11m in
height, septate (PI. 4'2).

Affillit ies-The important ana tom ica I characters of
present fossil wood are: small to medium, solitary to radial
multiple vessels with tyloses, large angular intervessel pits,
scanty paratracheal parenchyma, 1-3 (mostly 2) seriate
heterogeneous xylem rays and septate fibres. These features
strongly indicate the affinity of the fossil with the woods of
the genus Canarium Linneaus. of the family Burseraceae. A
detai led comparison with the woods of various species of this
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genus revealed that the fossil shows maximum resemblance
with the modern woods of Canarium strictum Roxburgh.

Prakash, Brezinova and Awasthi 1974 instituted the genus
Canarioxylon to include the fossil woods belonging to the
modem genus Can.Qrium. So far, only four species of this genus
have been described from India and abroad. These are
Canarioxylon ceskobudejovicense Prakash et al. 1974 from
the Tertiary of South Bohemia, C. indicum Ghosh & Roy from
the Tertiary of West Bengal (Ghosh & Roy, 1978), from Assam
(Awasthi & Mehrotra, 1993), C. shahpuraensis Trivedi &
Srivastava (1985) from the Deccan Intertrappean beds of
Mandla and Canarium palaeolulonicum Awasthi & Srivastava
(1989) from the Tertiary of Kerala Coast. The present fossil
wood has been compared with above already known species
and it was found that this is identical to Canarioxylon
shahpuraensis Trivedi & Srivastava 1985 and therefore it has
been placed under the same species. The present fossil wood
has also been compared with the Burceraceous fossil wood,
Burseroxylon preserratum described earlier in this text and it
is found that this fossil wood differs from that in being
possessing comparatively smaller vessel without gum deposits
with large sized intervessel pits. Further the xylem rays are
comparatively fine and less in height.

Canarium Linneaus. is a genus of usually trees,
occasionally shrubs and consists of approximately 100 speCies,
out of which only 8 species occur in India (Santapau & Henry,
1973) Canarium strictum Roxburgh with which fossil shows
resemblance is an evergreen tree found in Western Ghats up
to 4500 ft from Konkan southwards (Brandis, 1971).

Specimen no.-BSIP 12297.

Family-LECYTHIDACEAE

Genus-BARRINGTONIOXYLON Shallom, 1960

Species-BARRINGTONIOXYLON MANDLAENSIS
Bande & Khatri, 1980

(PI. 4'5, 6; PI. 5'1,2)

Material-A small piece of well preserved secondary
wood measuring 15 cm in length and 7 cm in width.

Description-Wood diffuse porous. Growth rings absent.
Vessels small to medium, solitary and radial multiples of2-3,
12- I5 per sq mm (PI. 5· I), circular to oval, t.d. 80-120 j..lm,
r.d. 120-160 j..lm, tyloses present; vessel-members, 240-320
j..lm in length with truncate to tapt:ring ends; perforations
simple, intervesse1 pit-pairs large, 10-12 j..lm in diameter.
alternate, bordered with linear apertures (PI. 4'6). Parenchyma
paratracheal and apotracheal; paratracheal parenchyma
represented by narrow sheath of 1-2 cells around the vessels,
apotracheal parenchyma poorly preserved, diffuse to diffuse
in aggregate forming 1-2 cells thick tangential lines (PI. 5-1).
Xylem rays 1-4 (mostly 3) seriate, 5-6 per mm, ray tissue
heterogeneous (PI. 4'5), rays both uniseriate and multiseriate;
uniseriate rays made up of upright cel Is only, 4-13 cells or 75-

225 j..lm in height, multiseriate rays made up of procumbent
cells in the center and 5-8 upright cells at one or both the
ends, 35-52 cells or 2400-3600 j..lm in height; procumbent cells
35-45 j..lm in radial length, 15-20 j..lm in tangential height;
upright cells 15-25 j..lm in radial length, 45-48 j..lm in tangential
height; sheath cells present (PI. 5'2). Fibres Iibriform to non­
Iibriform and non-septate.

A/finities-The diagnostic features of the present fossil
wood are; small to medium, solitary to radial multiple of2-3,
tylosed vessels, both apotracheal and paratracheal parenchyma,
1-4 seriate, heterogeneous, xylem rays, presence of sheath cells
and large intervessel pits. The above features indicate its
affinities with the woods of the family Lecythidaceae especially
with the genus Barringtonia Forst. (Metcalfe & Chalk, 1950;
Pearson & Brown, 1932). After critical examination of wood
slides of all the available species of this genus it was found
that the present fossil wood closely resembles the wood of
Barrillgtollia racemosa. Blume.

Shallom (1960) instituted the genus Barringlonioxyloll
to include fossil woods of Barrillgtonia Forst. Six species of
Barringtollioxyloll have been described so far, from various
parts of India. These are Barringtonioxylon deccanellse
Shallom 1960, B. eopterocarpum Prakash & Dayal 1965b, B.
malldlaensis Bande & Khatri 1980, from the Deccan
Intertrappean beds of Mandla, B. arcotellse Awasthi J970 from
the Tertiary of South India and B. assamicwn Prakash &
Tripathi, 1972 from the Tertiary of Assam. Lastly a fossi I wood
resembling B. deccanellse Shallom has also been described
from Namsang River beds, Deomali, Arunachal Pradesh
(Awasthi & Mehrotra, 1993). From a comparative study with
those known fossil woods it was concluded that the present
fossil wood closely resembles Barringtonioxylon mandlaensis
and hence it is being placed under it.

The genus Barringtonia Forst. comprises about 100
species of small to medium sized trees, characteristic of beach
forests of Australia, Malaya, Myanmar, India and Sri Lanka.
They occur along the stream and swamps. Three species are
reported from India which are distributed in Andaman and
Nicobar Islands, sub Himalayan tracts from Ganga eastwards
to Bengal and Assam, West Coast, Madhya Pradesh, and
coastal districts of the peninsula, along the bank ofrivers and
swampy land. The comparable species B. racemosa Blume
with which fossil shows close resemblance is an evergreen
tree found to grow in West Coast from the Konkan southwards
near rivers and back waters but also in land in Sunderban,
Andmans, Nicobars, Ceylon, Malaya Peninsula and Polynesia
(Brandis, 197 I).

Specimen no.-BSIP 12298.

DISCUSSION

The whole Deccan Intertrappean flora constituted by the
plant fossils preserved in the sediments deposited between
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successive lava flows can be considered to the most important
flora of Palaeogene period in India. The flora consists of stem,
rOOIS, leaves, flower, fruits, seed and other organs representing
all the major group of plant kingdom. The present fossi I
assemblage recovered from the Deccan Intertrappean beds of
Nawargaon area in the Wardha District of Maharashtra
comprises a variety of fossi I woods. These fossil woods have
been compared with the living ones in order to show their
botanical affinities. With addition of seven new taxa viz.,
Homalioxylol1 //landlaensis, Crewioxyloll illdiclIlIl,

Elaeocarpoxyloll lIawargaollensis, Ailallthoxyloll illdfclIlIl,

Burseroxylon preserratlllll, Canarioxyloll shahpllraellsis,

Barrillgtol1ioxylollll1andlaerzsis described in the present paper.
the megafossil (wood) assemblage ofNawargaon area consists
of 17 species of dicotyledons belongi ng to 16 genera of 15
families. Besides 13 monocot species based on wood, leaf,
fruit and rhizome of the family Arecaceae have also been
reported from this area. An analysis of the floral assemblage
with respect to the forest types (Fig. 2) revealed that the tlora
was dominated by evergreen elements followed by moist
deciduous elements excepting a few taxa among them which
still occur in Central India (Deccan Intertrappean area). Most
of the equi valent modern species of Deccan Intertrappean tlora
of Nawargaon area are distributed in the tropical evergreen to
most deciduous forests of Western Ghats, Andaman Islands
and North east regions. Thus, it is broadly concluded that warm
humid climate with high precipitation prevailed in Nawargaon
area during sedimentation. More over, the presence of several
palm species in Deccan Intertrappean beds of Nawargaon area
indicates the occun'ence of Tropical littoral and swampy forest
in the Central India during Early Tertiary Period. Bande et al.

(1988) analysed the fossil tlora recovered from various Deccan
Intertrappean localities and recognised them into four different
floral assemblage, viz., (1) Rajahmundry assemblage (2)
Nagpur-Chhindwara assemblage (3) Bombay-Malabar-Worli
Hills assemblage (4) Mandla assemblage. Keeping in view
the above four floral assemblages. the present assemblage
recovered from Deccan Intertrappean beds of Nawargaon area
has been compared with them and found that the most of the
taxa from Nawargaon area are common to the Mandla and
Nagpur-Chhindwara assemblages (Fig. 3). The important
common elements among both the assemblages are
Homalioxylol1 //Iandlaellsis. Crewioxyloll illdiclIllI,

Elaeocarpoxylollllawargaollellsis, EvodilliulIl ;nterlrapP;ullt,

Ailal1thoxylon illdicU/II, Burseroxyloll preserratll//l,

Canarioxylon shahpuraensis, AlIlooroxyloll deccallellsis.

AeschYllolllenoxylol1 lIaloVa rgaollellsis, Barringloll;oxylon

rnandlaensis, SOllneratioxyloll preapelallflll and
Paraphyllanthoxylol1 palaeoemblicuf)( In view of this it is
concluded that the most parts of Deccan Intertrappean region
were flourished with evergreen to moist deciduous type of
forests having almost similar type of taxa under warm humid
climate.
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