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A LARGE number of plant fossils representing
almost all groups of the Plant Kingdom have been
reported from various Deccan Intertrappean lo
calities of India. A list of the known fossils has
been given by Bande et at. (1988). Thereafter, some
more megafossils have also been reported from
the known localities. In addition, fossils from new
intertrappean localities have also been reported
from Betul and Mandla districts of Madhya
Pradesh (Gayakwad & Patil, 1989; Mehrotra,
1990) and Kutch District of Gujarat (Guleria,
1991).

A perusal of the large data reveals that the
angiosperms are represented mostly by wood re
mains and rarely by leaves, flowers and fruits, etc.
Most of the angiospermous leaf remains have been
described from the Mohgaon Kalan in
Chhindwara District of Madhya Pradesh
(Achuthan, 1968; Bonde, 1986a; Chitaley & Patel,
1970; Dwivedi, 1961; Nambudiri, 1966, 1970;

Patil, 1975; Prakash et al., 1979; Sheikh, 1980;
Sheikh & Kohle, 1980; Trivedi & Chandra, 1971).
In addition, Trivedi (1956) and Bonde (1986b)
described leaf remains from Nagpur and Wardha
districts of Maharashtra. Amongst these the leaf
remains reported by Bonde (1986a), Nambudiri
(1966, 1970), Patil (1975), Prakash et al. (1979),
Sheikh (1980), Trivedi (1956), Trivedi and
Chandra (1971) are based on impressions and the
leafy remains reported by rest of the workers are
based on petrifactions.

The material described in the present paper
comes from two adjoining districts of Madhya
Pradesh, viz., Seoni and Mandla. The large
monocot leaves and palm stems were collected
from block number 661 and 662 of Binori Reserve
Forest which falls in Seoni District. Binori (22 0

40' 40": 800 l' 30") can be approached both from
Mandla and Lakhnadon in Seoni District. It is
about 45 km from Lakhnadon and about 5 km
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nonh-east of Ghansor (Map 1). All the woods are
petrified, well preserved and mostly brownish in
colour. The petrified palm stems (trunk pieces)
were found scattered, some of them fully and some
half buried in the lateritic "murram" along with
palm leaves in the locality. Some of the woods
were about 45 cm in diameter. In contrast to the
petrified palm woods, two specimens of monocot
leaves (impressions) were also collected. No
dicotyledonous wood piece or leaf specimen was
encountered in the field either as petrifaction or
impression. So far no plant fossil has been de
scribed from this locality. The only known fossil
from the Seoni District is a palm stem, namely
PaLmoxyLon scLerodermum reported by Sahni
(1943). However, the exact locality of the fossil is
not known.

The other localities from where the fossils
have been collected are Chati and Dewargarh in
the Mandla District (Map 1). Chati (23 0 5' : 80 0

40') is situated at a distance of about 13 km from
Shahpura on Shahpura-Mehdwani road. The exact
locality is about 2.5 km on the western side of the
road. The locality is rich in dicotyledonous and
palm woods. Dewargarh (22 0 57' : 80 0 46') is also
about 13 km from Mehdwani on Mehdwani
Kathotia road. This locality is rich in
dicotyledonous woods. These localities are near
to the other well known fossil localities of the
Mandla District such as Ghughua and Parapani.
Thus the fossils occurring in Chati and Dewargarh
are the component of the same fossil forest which
encounters in Ghughua, Parapani, etc. Since these

two localities are not formally known earlier, they
are being reported here and representative fossils
from both the localities are briefly d~scribed in
the present paper. Besides, dicotyledonous leaves
collected from Ghughua (23 0 7' : 80 0 37') situated
between Niwas and Shahpura in the Mandla
District have also been described in the paper.
Dicot leaves which are in the form of impressions
have not been reported so far from the area. The
exact age of Deccan Intertrappean has been a
matter of controversy. According to the latest
views the age may range from Maastrichtian to
Palaeocene (Biswas, 1990; Joshi, 1995; Venkatesan
et aL., 1993). All the specimens and slides have been
deposited in the Museum of Birbal Sahni Institute
of Palaeobotany, Lucknow.

GENERAL DESCRIPTION
Dicotyledons

Genus-Dicolylophyllum Saporta, 1894

Dicotylophyllum ghughuensis sp. nov.
PI. 1, figs 1,2

MateriaL-This species is based on a well pre
served, incomplete leaf-impression.

Description-Leaf appearing symmetrical,
ovate, preserved lamina length about 5.5 cm, maxi
mum width 2.5 cm; apex broken, appearing acute;
base broken; margin unpreserved; texture thick
chartaceous; venation pinnate, ? eucamptodro-

. . .
mous; pnmary vem promment, stout, more or
less straight; secondary veins 5-6 pairs visible, 8
12 mm apart, alternate, narrow to moderately
acute (40°- 50 0

), uniformly curved; intersecondary

PLATE 1

1.

2.

3.

4.

5,6,7.

DicOly/ophyllum ghughuensis sp. nov., leaf showing natural shape,
size and venation. x I, Specimen no. BSIP 37727.

D. ghughuensis sp. nov., showing details of venation. x 3, Speci
men no. BSIP 37727.

Dicoty/ophyllum mandf4ensis sp. nov., leaf showing size and vena
tion. x I, Specimen no. BSIP 37728.

Dicoty/ophyllum pu/vinalum sp. nov., leaf showing shape, size and
venation. x 1, Specimen no. BSIP 37729.

Amesoneuron deccanensis sp. nov., fragments of lamina showing
midrib and parallel venation. x 1, Specimen nos. 37730-31,
37734.

8.

9.

10.

11.

Hydnocaryoxy/on indicum Bande & Khatri, cross section showing
nature and distribution of vessels, fibres and lack of paren
chyma. x 80, Slide no. BS[P 37735-1.

H indicum Bande & Khatri, tangential longitudinal section show
ing nature and distribution of xylem rays. x 90, Slide no. BSIP
37735-[1.

H indicum Bande & Khatri, radial longitudinal section showing
heterocellular rays and scalariform vessel perforation. x 165,
Slide no. BS[P 37735-IIl.

Po/ya/lhioxy/on parapaniense (Bande) Mehrotra, cross section
showing shape, size and distribution of parenchyma and ves

sels. x 40., Slide no. BS[P 37736-1.
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Map I-Showing new fossil localities in Seoni and Mandla districts, Madhya Pradesh.

veins absent; tertiary veins fine, angle of origin
RR-RA, percurrent, frequently forked, sometimes
recurved, straight to slightly wavy, oblique,
predominantly alternate, close; quaternaries
present, randomly oriented; higher order of
venation not seen, areoles well developed, shape
variable, usually quadrangular, occasionally
polygonal, medium in size.

olotype-Specimen no. BSIP 37727.

Locality-Ghughua near Shahpura, Mandla
District, Madhya Pradesh.

Discussion-The above characters clearly
show that the fossil is a dicot leaf. In the absence
of base, margin and other details it is difficult to
assign the fossil to its natural genus. The authors
have, however, tried to compare it with the
known fossil dicotyledonous leaves.

Fossil records & comparison-On comparing
the present fossil with the known fossil leaves de
scribed simply as dicotyledonous leaves (Bose,
1952; Trivedi, 1956; Trivedi, 1959':'; Lakhanpal,

1964; Chowdhury et al., 1970; Mahabale & Rao,
1973; Patil, 1975; Sheikh, 1980; Puri & Mishra,
1982; Dicotylophyllum (Chaudhri, 1969; Dayal &
Chaudhri, 1967; Nambudiri, 1966, 1970; Sahni,
1953; Verma & Mathur, 1968; Singh & Prakash,
1980; Lakhanpal & Guleria, 1981);Deccanophyllum
(Sheikh & Kolhe, 1980); and Phyllites (Lakhanpal,
1952; Ramanujam & Rao, 1967; Rode, 1935; Sew
ard, 1912) from various parts ofIndia, it was found
that the fossil does not resemble any of them.
Amongst these, the only fossil which shows
general resemblance with the present specimen is
a dicotyledonous leaf specimen no. 2 described
by Patil (1975) from the Deccan Intertrappean
beds of Mohgaon Kalan in Chhindwara District.
However, lack of features such as tertiaries and
areoles in Patil's specimen made it difficult to com
pare that with the present fossil. Further, Patil's
specimen no. 2 is about double the size of the
present fossil.

Thus the present fossil leaf shows the charac
ters of a dicotyledonous leaf but its natural affini-

" The specimens reported by Trivedi (1959) were subsequently identified by her in 1980 as Ficus spp. and Psidium guava. They are not true

fossils and have been discarded (Guleria, 1992, p. 290) being the imprints of recent leaves on tufaceous sediments.
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ties could not be ascertained. So it is being placed
under the form genusDicotylophyllum Sapona and
described as Dicotylophyllum ghughuensis sp. nov. The
specific epithet is after the locality Ghughua from
where the leaf was collected.

Dicotylophyllum mandla.ensis sp. nov.
PI. 1, fig. 3

Material-This species is based on a single well
preserved specimen represented by middle part
of the leaf. Lower middle pan of the leaf is curved.

Description-Leaf seemingly symmetrical, ap
pearing oblong, preserved lamina length about 6.5
em, maximum width about 4 em; apex broken;
base broken; margin entire; texture seemingly
chartaceous; venation pinnate, eucamptodrom
ous; parimary vein moderate, more or less straight;
secondary veins 5 pairs visible, alternate, 8-13 mm
apan, angle of divergence moderately acute (50°
60°), moderately thick, unbranched and
uniformly curved upward, diminishing apically
inside the margin; intersecondaries absent; tertiary
veins fine, angle of origin RR-RA, percurrent,
rarely recurved, straight to slightly wavy,
occasionally forked, relationship to mid-vein
oblique, alternate to opposite, close; higher order
venation forming areoles, polygonal in shape,
small in size.

Holotype-Specimen no. BSIP 37728.

Locality-Ghughua near Shahpura, Mandla
District, Madhya Pradesh.

Discussion & comparison with the known fossil
leaves-From the above description it is evident
that the fossil is a dicot leaf. The specimen, being
incomplete and lacking both apex and base, can
not be compared with any living genus with
cenainty. However, the fossil was compared with
all the earlier known fossil leaves including those
described as Phyllites, Dicotylophyllum and simply
as dicotyledonous leaves (see p. 71 section 'Fossil
records & Comparision') from India. Amongst
them, the present fossil shows somewhat resem
blance in shape with a leaf specimen no. 3 of Patil
(1975) and specimen no. A of Trivedi (1956)

described from the Deccan Intertrappean beds of
Mohgaon Kalan in Chhindwara District of
Madhya Pradesh and Bharatwada in Nagpur
District of Maharashtra, respectively. Patil's
specimen, however, differs in the course of
secondaries at the point of origin and in having
prominent midrib. Moreover, it lacks tertiary
venation.

Trivedi's specimen no. A, although shows ap
parent resemblance with the present fossil in shape
and course of secondaries, differs in having dis
tinct intersecondaries and intramarginal veins (pI.
29, figs 1,2). As the fossil is a dicot leaf and differs
from the known fossil leaves, it is being described
as Dicotylophyllum mandlaensis sp. nov. The specific
name is after Mandla District from where the
specimen was collected.

Dicotylophyllumpulvinatum sp. nov.
PI. 1, fig. 4

Material-This species is represented by a sin
gle specimen whose apical part is broken.

Description-Leaf symmetrical, appearing el
liptic, preserved lamina length 4.5 em, maximum
width 2.5 em; apex broken; base wide acute, nor
mal, symmetrical; margin entire; texture charta
ceous; petiole short, somewhat swollen; venation
pinnate, eucamptodromous; primary vein stout,
slightly curved; 4 pairs of secondary veins visible,
alternate, 10-15 mm apart, angle of divergence
narrow to moderately acute (40°-45°),
unbranched, moderately thick, intersecondary
veins not seen; tertiary veins fine, angle of origin
RR, percurrent, sometimes recurved, straight to
slightly wavy, oblique in relation to midvein, pre
dominantly opposite, close; higher order venation
forming reticulum, areoles small, variously shaped.

Holotype-Specimen no. BSIP 37729.

Locality-Ghughua near Shahpura, Mandla
District, Madhya Pradesh.

Discussion & comparison-The above men
tioned characters indicate that the fossil is a
dicotyledonous leaf. Leaves with short somewhat
swollen petiole are found in many living genera
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but the lack of apical portion in the fossil makes
it difficult to compare the present specimen with
the leaf of any extant plant with certainty. As the
fossil is a dicot leaf and its generic affinities
uncertain so it is placed under the form genus Dico
tylophyllum Saporta 1894. Since our fossil differs
from all the known fossil leaves and species of
Dicotylophyllum, anewnameDU:otylophyllumpulvir7£ltum
sp. nov., is assigned to it. The specific name refers
to the pulvinate petiole of the leaf.

Family-Anonaceae
Genus-Polyailhioxylon Bande 1973 syn.

Polyalthioxylon Kramer 1974

Polyalthioxylon parapaniense (Bande)
Mehrotra 1990

Pi. 1, fig. 11; Pi. 2, fig. 8

Material-The study is based on a piece of sec
ondary wood measuring 7 cm in length and 5 cm
in width.

Brief description-The important diagnostic
characters of the fossil are: wood diffuse-porous,
vessels small to medium, solitary and in radial mul
tiples, without tyloses; perforations simple; paren
chyma usually apotracheal in the form of thin,
broken tangential lines forming a net-work with
the rays; xylem rays moderately thick (mostly 3
6 seriate), very long; ray tissue heterogeneous; ray
cells filled with oil or mucilage cells; fibres moder
ately thick-walled and non-septate.

Specimen-Museum no. BSIP 37736.

Locality-Chati near Shahpura, Mandla Dis-

1. Phoeniciles lakhanpalii sp. nov., leaf showing midrib and successive
veins of lamina. x I, Specimen no. BSIP 37732.

2. Palmoxylon binonensis sp. nov., cross section of outer part of dermal
region showing shape and arrangement of fibrovascular bundles.
x 16, Slide no. BSIP 37737-1.

3. P. binoriensis sp. nov., cross section of inner part of the dermal
region showing shape and arrangement of fibrovascular bundles.
x 16, Slide no. BSIP 37737-1.

4. P. binoriensis sp. nov., cross section of inner part of dermal region
showing nature of parenchyma cells and fibre. x 40, Slide no.
BSIP 37737-11.

S. P. binoriensis sp. nov., single fibrovascular bundle showing dorsal

trict, Madhya Pradesh.

Discussion-The above characters collectively
indicate that the fossil belongs to the genus
Polyalthioxylon Bande 1973 syn. POlyalthioXYlon
Kramer 1974. Out of 4 species of Polyalthioxylon
known so far (Prakash, 1978), our fossil shows
best resemblance with P. parapaniense (Bande)
Mehrotra 1990 and hence it has been placed under
the same species. The fossil shows close resem
blance with the woods of extant genus Polyalthia
Bl., a widely distributed genus ranging from tropi
cal Africa, Madagascar, through tropical Asia to

Australia but most numerous in South east Asia.
Polyalthia simiarum Benth. et HookJ., the com
parable living species is found in moist forests of
Orissa, Assam, Chittagong Hill tracts, the
Andamans and Myanmar (Pearson & Bro~n,

1932; Chowdhury & Ghosh, 1958).

Family-Flacourtiaceae
Genus-Hydnocarpoxylon Bande & Khatri 1980

Hydnocarpoxylon indicum Bande & Khatri 1980

PI. 1, figs 8-10

Material-The study is based on a piece of sec
ondary wood measuring 6 cm in length and 4 cm
in width.

Briefdescription-The important characters of
the fossil are: usually small sized vessels arranged
in radial multiples of 2-8,35-60 per sq mm; perfo
rations sclariform; 1-3 seriate xylem rays, 8-76 cells
or 255-1880 f..Lm in height; heterogeneous ray tis
sue; septate fibres and absence of parenchyma.

sclerenchyma cap, phloem, xylem vessels, and absence of ventral
sclerenchyma cap. x 60, Slide no. BSIP 37737-II.

6. P. binoriensis sp. nov., longitudinal section showing spiral
thickenings in the young vessels, stegmata and parenchyma cells. x
100, Slide no. BSIP 37737-III.

7. P. binoriensis sp. nov., single old vessel showing multiseriate
scalariform pitting with perforation plate. x 100, Slide no. BSIP
37737-111.

8. Polyailhioxylon parapaniense (Bande) Mehrotra, longitudinal section
showing nature of xylem rays. x 40, Slide no. BSIP 37736-II.

9. Phoeniciles lakhanpalii sp. nov., another leaf specimen showing part
of lamina and venation. X I, Specimen no. 37733.
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Specimen-Museum no. BSIP 37735.

Locality-Dewargarh near Mehdwani, Mandla
District, Madhya Pradesh.

Discussion-The above features of the fossil
wood indicate that it belongs to the genus
HydnocarpoxyLon Bande & Khatri 1980. Only two
species of the genus are known so far (Awasthi &
Srivastava, 1990). Out of the two, the present fossil
shows all the characters of H indicum Bande &
Khatri 1980 and hence it is placed under the same
species. The fossil is reported as a representative
from Dewargarh, a new locality in Mandla
District. Evidently the fossil shows close similarity
with the woods of genus Hydnocarpus Gaertn.,
which is largely confined to the tropics and is
native of tropical South east Asia. The comparable
species H aLpina Wt. and H wightiana Bl. occur
in Western Ghats from south Kanara to
Travancore (Pearson & Brown, 1932; Willis,
1973).

MONOCOTYLEDONS
Family-Arecaceae

Genus-Phoenicites Brongniart 1828

Phoenicites lakhanpalii sp. nov.
PI. 2, figs 1,9

MateriaL-The present species is based on two
specimens, one of which is 5 x 4 em in size and

the other is about 20 em in length and 8.5 em
width. The bigger specimen is preserved with its
counterpart. The specimens are in the form of
impressions and their preservation is fairly good.

Description-Lamina large, unsplit, thick
coriaceous, apex and base unpreserved, primary
costa or rachis strong, up to 1.0 em thick, nar
rowing towards apical region, preserved length
19 em, leaflets or segments about 11, fused,
attached to rachis by entire base, preserved
segment width ranges from 1.5 to 2.0 em, length
up to 10 em, venation pinnate, decurrent, midvein
distinct, strong, uniform, arching away from
rachis, angle of divergence narrow acute (25 0 -450

),

about five secondaries running parallel on either
side of midvein, veins equidistant from each other
on surface layer, spines absent on the exposed
surface and rachis.

HoLotype-Specimen no. BSIP 37732.

Paratype-Specimen no. BSIP 37733.

LocaLity-Block number 661-662 of Binori
Reserve Forest, Seoni District, Madhya Pradesh.

Discussion-The distinctive features of the fos
sil are: large unsplit, thick coriaceous leaf, leaflets
or segments fused, joined to strong rachis by their
entire bases, venation pinnate, decurrent, strong
midvein, secondaries running parallel to midvein

PLATE 3

I. Pa/moxy/on (ana/osum sp. nov., cross section showing shape, size
and distribution of fibrovascular bundles in the ground tissue. x
16, Slide no. BSIP 37738-1.

2. P. (ana/osum sp. nov., cross section showing parenchyma cells,
black tanin cells and a fibrovascular bundle. x 40, Slide no. BSIP
37738-1.

3. P. (ana/osum sp. nov., cross section showing mucilage canal sur
rounded by thin walled parenchyma cells. x 60, Slide no. BSIP
37738-1.

12. P. (ana/osum sp. nov., fibre bundles in cross section along with
lower part of fibrovascuJar bundle. x 60, Slide no. BSIP 37738-1.

13. P. (ana/osum sp. nov., longitudinal section showing stegmata
in the fibre cells of a fibrovascular bundle. x 60, Slide no. BSIP
37738-III.

10. P. /unarianum sp. nov., single fibrovascular bundle showing mas
sive dorsal sclerenchyma, single vessel and absence of ventral
sclerenchyma cap. x 60, Slide no. BSIP 37740-1.

11. P_ /unarianum sp. nov., cross section showing fibre bundle, paren
chyma and part of fibrovascular bundles. x 100, Slide no. BSIP
37740-1.

4.

5.

6.

7.

P. (ana/osum sp. nov., longitudinal section showing spiral thickenings
in the protoxylem, scalariform thickenings in the metaxylem
and perforation plate with many bars. x 60, Slide no. BSIP 37738
II.

Pa/moxy/on /unarianum sp. nov., cross section showing general
arrangement and distribution of fibrovascular bundles. x 16, Slide
no. BSIP 37740-1.

P. /unarianum sp. nov., enlarged cross section showing general
shape and size of fibrovascular bundles. x 40, Slide no. BSIP
37740-1.

Pa/moxy/on vaginall/m sp. nov., cross section showing shape and

8.

9.

general distribution of fibrovascular bundles and parenchyma. x
40, Slide no. BSIP 37739-1.

P. vaginall/m sp. nov., cross section enlarged to show general pa
renchyma and distribution of fibre bundles in the ground tissue.
x 60, Slide no. BSIP 37739-11.

P. vaginatum sp. nov., single fibrovascular bundle showing dorsal
and ventral sclerenchyma cap with single vessel. x 60, Slide no.
BSPI 37739-1.
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on either side. The rigid nature of lamina along
with the above characters indicates that the fossils
represent a part of palm leaf. Read and Hickey
(1972) in their revised classification of fossil palm
and palm-like leaves have pointed out that
"numerous similarities in the form and gross
external features of palm leaves make it difficult
or impossible to assign them to modern genera,
based only on external morphology (except
Phoenix Linn.) ......Since it is difficult to identify
specimens of modern palms accurately from their
leaves alone, no attempt should be made to place
fossil palm fragments in genera of modern palms
unless unquestionably identifiable with them".
Keeping the above observation in view the present
specimens can only be identified in a broad sense.
Tomlinson (1990, p. 229) while discussing leaf
blade of pinnate leaves states "leaves of a few palms
remain unsegmented, but with an extended rachis,
so it is clear that they are essentially pinnate
leaved. These leaves are not necessarily small" (see
also Tomlinson, 1961, p. 26). Simple leaves of truly
pinnate genera can be distinguished even if a
portion of the leaf blade exhibiting a number of
fused segments attached to mid-costa is available.
In such leaves the midvein ridges of the fused
segments are noticeably decurrent and arch basally
away from costa (Read & Hickey, 1972, pp. 130,
134). As the available specimens particularly speci
men no. 37732 (PI. 2, fig. 1) exhibit the above men
tioned features distinctly, they belong to pinnate
leaved palms or feather palms. Some of the extant
genera which bear similar type of leaves such as
Neophloga Baill (see Mahabale, 1982, fig. 19.2),
Sclerosperma Mann et Wendl., Stevensonia Dun.
ex Bal f.f., Vershaffeltia Wendl., are confined to
nearby regions, viz., Seychelles Islands and tropi
cal Africa. The fossils probably may represent any
one of such genera.

Indian fossil records & comparison-While sur
veying literature on the fossil palm leaves from
India, a total of seventeen records could be gath
ered reported under various genera or simply as
palm leaves. They are Livistona wadiai Lakhanpal
& Guleria, 1983 (in Lakhanpal et al., 1983);

Palmacites khariensis Lakhanpal & Guleria 1982;
Palmophyllum sp. (Chaudhri, 1969); Sabalites
microphylla Sahni 1964; Sabalites sp. (S~hni, 1964);
Trachycarpus ladakhensis Lakhanpal & Guleria
1984 (in Lakhanpal et al., 1984); a fan palm (Sahni
& Bhatnagar, 1962); a palmate leaf (Mahabale &
Rao, 1968); a plicate palm leaf (Trivedi & Chandra,
1971); Amesoneuron borassoides Bonde 1986a;
Palmophyllum mohgaoense Mahabale 1966; P.
dakshinense Achuthan 1968; ?Sabalites sp. (Bose &
Sah, 1964); Sabalophyllum livistonoides Bonde 1986b;
Zalaccites jaintiensis Barman & Duara 1970; a
Phoenix like palm leaf referred to Phoenicites
(Lakhanpal, 1964); and a pinnate leaf (Mahabale
& Rao, 1973). Amongst them, first nine belong
to fan palms which are not comparable with the
present fossil. Palmophyllum dakshinense
Achuthan 1968 and Sabalophyllum livistonoides
Bonde 1986b are based on anatomical features of
petrified material and hence incomparable with
the present specimens. In the absence of midrib
in Amesoneuron borassoides Bonde 1986a, whose
affinities have been traced to Borassus, a true
pllmate palm, also differs from the present fossils.
Of the remaining leaves, a palm leaf referred to

Phoenicites on account of its possible affinities with
Phoenix (Lakhanpal, 1964) cannot be compared
with the fossils for want of details of characters.
Moreover, the present fossils show unsegmented
nature of lamina which is not the case in Phoenix.
Consequently the two are not comparable at all.
The fossils show near resemblance with a pinnate
leaf reported by Bose and Sah (1964, p. 220, pI. 1,
fig. 1) as ? Sabalites sp. from the Lower Tertiary
of Laitryngew in Assam (now in Meghalaya) and
the one reported by Mahabale and Rao (1973, pI.
2, fig. 32) from the Rajahmundry Sandstones of
Bommuru, in addition to Zalaccites jaintiensis de
scribed by Barman and Duara (1970) from the
Cherra Sandstone of Jaintia Series (Palaeocene)
Assam. In the first two cases leaves are seemingly
unsegmented pinnate type. Moreover, total lack
of descriptions about them has made it difficult
to compare these fossils with the present ones.
The last Zalaccites jaintiensis differs in the angles
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of leaflets or segments which are said to be 30° in
contrast to the present specimens wherein the an
gle ranges from 25°-45°. Moreover, the leaflets
bear three parallel costae in Z. jaintiensis whereas
in the present fossils about five secondaries run
parallel to midvein. Hence, Zalaccites jaintiensis
also differs from the present fossils. It is necessary
to point out here that Salacca (Zalacca) is a palm
with pinnate leaflets and normally bears spines
on its rachis (Mc Currach, 1960; Tomlinson,
1961). In the absence of any spines on rachis as
long as 25 to 55 cm and seemingly fused leaflets of
Zalaccites jaintiensis (p. 64, fig. 1) its supposed
affinities with the leaf of extant Salacca are doubt
ful.

Since the present fossils differ from all the
known fossil palm leaves from India and the speci
mens adequately indicate affinities with the pin
nate-leaved palms so they are assigned to the ge
nus Phoenicites Brongniart 1828 which has been
created to accommodate this type of fossil palm
leaves (Read & Hickey, 1972). The fossils have
been given a new specific name, Phoenicites
lakhanpalii in honour of Dr R.N. Lakhanpal, a
distinguished Tertiary Palaeobotanist.

The pinnate palm leaf reported by Mahabale
and Rao (1973, pl. 2, fig. 32) and the so-called?
Sabalites sp. of Bose and Sah (1964, p. 220, pl. 1,
fig. 1) which infact is a pinnate leaf (the name
Sabalites is a misnomer) in all likelyhood, belong
to Phoenicites. However, due to non-availability
of their type specimens for detailed study they
are not being merged under the present species,
although they show strong affinities with our
species having fused segments. Likewise Zalaccites
jaintiensis Barman & Duara 1970 possibly repre
sents a different species of Phoenicites.

Genus-Amesonellron (Goeppert) Read & Hickey 1972

Amesoneuron deccanensis sp. nov.
PI. 1, figs 5-7

Description-Leaf fragments vary in size, pre
served length 10 to 19.5 cm, coriaceous, strap
shaped, width 1.5 to 4.0 cm, midvein distinct,
stout, running more or less straight, about 15-20

secondaries, closely placed, running parallel on
either side of midvein, veins equidistant, no spines
or teeth seen either on midvein or on margins.
Further details obscure.

Holotype-Specimen no. BSIP 37734.

Paratypes-Specimen nos. BSIP 37730, 37731.

Locality-Block number 661-662 of Binori Re-
serve Forest, Seoni District and Ghughua near
Shahpura, Mandla District, Madhya Pradesh.

Discussion-The sturdiness of the material due
to fibrous nature, coriaceous texture and typical
parallel venation (Pl. 1, figs 5-7) suggest the affinity
of the specimens with palm leaves. Of the three
main types of lamina encountered in palms-pal
mate, costapalmate and pinnate, the specimens in
all likelihood belong to pinnate-leaved palm
although it still cannot be said definitely. The
prominent midvein as seen in one of the leaflets
(Pl. 1, fig. 7) apparently indicates that the specimen
possibly belongs to reduplicate type of pinnate
palms. The midvein groove as seen in other
specimen (Pl. 1, fig. 5) shows that the fragment
was preserved from the abaxial side.

Hence, the specimens are placed under the
form genus Amesoneuron (Goeppert) Read &
Hickey 1972, which was created specially to ac
commodate such leaf or leaflets. A number of
fossil palm leaves both pinnate and palmate types
are known from India (p. 77). The oldest Indian
record comes from the Deccan Intertrappean
sediments. Amongst the known Indian records,
fossils representing fan palm leaves based on
anatomical characters and fused pinnate leaves are
not comparable with the present fossils (p. 77).
Of the remaining, an incomplete leaf impression
of Phoenix - like palm (Lakhanpal, 1964, fig. 1),
Palmophyllum mohgaoense Mahabale 1966 and
Amesoneuron borassoides Bonde 1986a are the only
records comparable with the present fossils.
Phoenix-like palm leaf from the Garo Hills of As
sam (Lakhanpal, 1964) lacks morphological
details. Moreover, Phoenix leaflets are without
distinct midrib, in contrast to the present speci
mens, hence the two are not comparable.
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Palmophyllum mohgaoense Mahabale 1966 is
unaccompanied by its description. A fragmentary
leaf impression ofAmesoneuron borassoides Bonde
1986a, compared with Borassus, a fan palm, differs
from the present fossils in the absence of distinct
midrib and distantly placed secondaries. On ac
count of the above differences with the earlier
known fossils, the present specimens have been
described asAmesoneuron deccanensis sp. nov.

Palmoxylon Schenk 1882

PaLmoxyLon binoriensis sp. nov.
PI. 2, figs 2-7

Material-The species is based on a small piece
of petrified palm wood measuring about 12 x 10
em in dimensions. The specimen seems to be a
part of subdermal region of the palm wood.
Preservation is fairly good.

Description-The specimen represents a part
of subdermal region of stem as is evident by the
arrangement and orientation of fibrovascular bun
dles (Sahni, 1964, text-fig. 1). In the outer part
fibrovascular bundles are fairly closely placed, ori
entation of the bundles normal, i.e., xylem part
of the bundles is pointed towards the central
region (PI. 2, figs 2, 3). Fibrovascular bundles 495
660 x 660-1045 p..m, 88-100 per sq em, dorsal
sclerenchyma cap reniform, well developed as
compared to dorsal sclerenchyma caps of
fibrovascular bundles of the inner part of stem.
Fibrovascular ratio about 12-16/1, median sinus
round. Parenchyma part of the bundles is very
little as compared to inner bundles. The vascular
part consists mostly of a single xylem vessel,
sometimes with 3-4 small vessels, phloem forming
a very small patch, phloem cells usually preserved.
In the inner part fibrovascular bundles are
distantly placed, 50-56 per sq em, mostly with two
big vessels along with some small vessels (PI. 2,
fig. 3), large vessels with multiseriate scalariform
pitting, spiral thickening in small or young vessels
(PI. 2, figs 6-7). Fibrovascular ratio about 2-5/1,
dorsal sclerenchyma cap reniform, ventral
sclerenchyma caps absent, median sinus round to
angular, parenchymatous portion of the bundles

well developed in this part as compared to outer
part. Leaf-trace bundles present in which smaller
vessels are mostly exserted. Stegmata present in
the fibrovascular bundles (PI. 2, fig. 6). 'Groundpa
renchyma compact in the outer part, cells more or
less isodiametric in shape, spongy and lacunar in
the inner part (PI. 2, fig. 4), thin-walled, irregular
and elongated, palisade-like tangentially elongated
cells are seen between the fibrovascular bundles
occasionally (Sahni, 1964, p. 46; pI. 15, fig. 100),
tabular parenchyma associated with fibrovascular
bundles in 1-2 layers, radiating parenchyma ab
sent. Fibre bundles distinct, frequently seen in
ground tissue of outer and inner part of the
specimen (PI. 2, figs 3, 4), 55-66 x 55-66 p..m in
Size, stegmata not seen.

Holotype-Specimen no. BSIP 37737.

Locality-Block number 661-662 ofBinori Re
serve Forest, Seoni District, Madhya Pradesh.

Discussion-A large number of Palmoxylon
species have been reported from India (Sahni,
1964). In a comprehensive review of fossil palm
remains from India, Rao and Achuthan (1973)
have listed 53 species of Palmoxylon. Later, six
more species, viz., P. cordatum, P. keriense, P.
mohgaoensis, P. pantii, P. splendidum and P.
superbum were added to the list by Prakash (1974).
In addition to these, 17 more species have since
been reported (Table 1). Amongst the known
species of Palmoxylon, the present fossil has been
compared with those species which are based on
corresponding (sub dermal) part of the palm wood
belonging to Reniformia group and possessing
fibre bundles and stegmata (Rao & Achuthan,
1973, table 1; Prakash, 1974, table 1; Table 1 of
the present paper). A perusal of the records shows
that the following species are comparable with
the present fossil-P. arviensis Ambwani 1981, P.
burmense Sahni 1964, P. dilacunosum Ambwani
1984b, P. livistonoides Prakash & Ambwani 1980,
P. mandlaensis Lakhanpal et al. 1979, P.
parapaniensis Lakhanpal et al. 1979, P. taroides
Ambwani & Mehrotra 1989 and P. trabeculosum
Sahni 1964. Among these P. dilacunosum, P.
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parapaniensis and P. trabeculosum possess highly
lacunar parenchyma. The first two species
alongwith P. arviensis, P. mandlaensis and P. tao
roides possess diminutive fibrovascular bundles.
Moreover, leaf trace bundles are frequent in P.
taroides. Hence, they can be easily differentiated
from the present fossil. Of the remaining two spe
cies, P. livistonoides differs in having radiating pa
renchyma, absence of fibrous bundles and fre
quent leaf trace bundles in its subdermal zone. P.
burmense also differs from the present fossil in
possessing radiating parenchyma and absence of
tabular parenchyma. From the above comparison
it is clear that the present fossil is different from
the known species and hence a new name
Palmoxylon binoriensis sp. nov., is assigned to it.

Palmoxylon canalosum sp. nov.
Pl. 3, figs 1-4, 12, 13

Material-The species is based on a small piece
of petrified palm wood, 13 cm long and 6 cm wide
representing the central portion of the stem.

Description-Fibrovascular bundles irregularly
oriented and widely spaced. The arrangement of
the fibrovascular bundles indicates that the speci
men is a part of central portion of stem (Sahni,
1964, p. 14, text-fig. 1). The bundles are more or
less of same size throughout the section, oval to

somewhat round in shape (PI. 3, fig. 12), mostly
660-825 x 710-1210 p.m in size, 30-36 per sq cm,
dorsal sclerenchyma cap reniform, sclerenchyma
usually circular in outline, lobed, rounded to
slightly pointed, median sinus shallow round to

round, xylem consisting of two or more big vessels
along with number of small vessels, ventral
sclerenchyma cap consisting of a few cells,
univasal bundles absent. The spiral or annular
vessels of the protoxylem and the scalariform ves
sels of the metaxylem are well preserved (PI. 3,
fig. 4), phloem well developed and occasionally
preserved, fibrovascular ratio about 1.5-2/1-3,
stegmata p resent in irregular longitudinal files
which are short to long and do not always remain
continuous, adjacent to fibrovascular bundle cells
(PI. 3, fig. 13). Leaf trace bundles present in which

smaller vessels exserted. Mucilage canals small, 55
p.m in diameter, round, filled with yellowish sub

stance or open, surrounded by thin layers of small
transparent parenchyma cells forming sheath-like
structure around the canals, scattered in the
ground tissue (PI. 3, fig. 3). Ground Parenchyma
compact, cells round, oval to cribriform,
intercellular spaces very small, usually angular,
cells filled with yellowish and black material;
tabular parenchyma forming 1-2 layers around the
fibrovascular bundles, radiating parenchyma not
seen. Fibre bundles present in ground tissue without
stegmata, 60-110 p.m in size (PI. 3, fig. 12).

Holotype-Specimen no. BSIP 37738.

Locality-Block number 661-662 of Binori Re
serve Forest, Seoni District, Madhya Pradesh.

Discussion-Palmoxylon species based on cen
tral portion of palm wood belonging to Reniform
group have only been compared with the present
fossil. About 22 species belong to this category
(Rao & Achuthan, 1973, table 1; Prakash, 1974;
Table 1 of the present paper). Among them only
five species, viz., Palmoxylon arviensis Ambwani
1981, P. keriense Trivedi & Verma 1971, P.
mandlaensis Lakhanpal et aL. 1979, P. parapaniensis
Lakhanpal et al. 1979 and P. trabeculosum Sahni
1964 having both fibrous bundles and stegmata

come closer to the fossil. Out of these, the last
two can easily be differentiated from the present
fossil in having highly lacunar parenchyma.
Likewise P. keriense also differs in having lacunar
parenchyma. The first two which show near
resemblance with the present fossil, however,
differ in the absence of mucilage canals. Hence,
the present fossil which differs from the known
Palmoxylon species has been assigned a new name,
Palmoxylon canalosum sp. nov.

Palmoxylon vaginatum sp. nov.
Pl. 3, figs 7-9

Material-This species is based on a well pre
served petrified palm wood measuring 20 x 10 cm.

Description-Fibrovascular bundles closely
placed, at time touching the adjoining bundles,
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Table I-List of palm stem (Palmoxylon) reported from the Deccan Intertrappean sediments since Prakash, 1974.

Species Parts Broad Fibrous Ground-Tissue Special features
available for Group bundles;
study stegmata

General Tabular Radial
presen t(+) presen t(+)
absent(-) absent(-)

P'2lmoxylon Cortical, Cordata- Both present Compact to + + around leaf Diminutive
m"inenslS dermal, sub- Reniformia lacunar in the trace bundles fibrovascular
Ambwani 1981 dermal and central region bundles present

central
P. betulensis Cortical, Cordata· Fibrous bundles Compact + + Ventral
Gayakwad & dermal. sub Reniformia present; sclerenchyma
Patil 1989 dermal and stegmata absent absent

central
"P. coromandel- Central zone Reniformia Present, without Compact - - Ventral sheath
el/Sis Mahabale & slegmata present; Septate
Rao 1973 fibres present
P. dilacunosum Cortical, Reniformia Both present Compact to + - Central part
Ambwani 1984b dermal and lacunar in highly lacunar

sub-dermal central region divisible into
two zones.
Diminutive
fibrovascular
bundles
occasionally
present. Leaf
trace bundles
frequently
present

P. gboshii Bera & Dermal, sub- Reniformia - Both absent Lacunar + - Idio blasts
Benerjee 1990 dermal and Lunaria present

central
P. ghuguensis Outer and Reniformia Fibrous bundles Compact +

t I Ambwani & lnner zone absent but
t Prakash 1983 stegmata present

P. Iryphaeneoides Cortical, Lunaria Fibrous bundles Lacunar

r I
Rao & Shete dermal and present in
1989 sub dermal cortical region;

r stegmata absent
P. kachchhel15is Sub dermal Reniformia Fibrous bundle Compact + +

,
I

Guleria 1983 zone Cordata absent; stegmata

1 present
P. kondhaliensis Periderm, Reniformia Fibrous bundles Lacunar., 1.1 Mahabale & cortex, sub- Cordata present In
Kulkarni 1981 dermal and cortical region;

central stegmata absent
P. ficulaense Cortical, Reniformia Fibrous bundles Compact to + - Ventral
Gayakwad & dermal, sub- Cordata present bu t less lacunar sclerenchyma
Patil 1989 dermal and stegmata absent present wi th leaf

,- , central trace bundles

1-
-

Y * The species is listed here as it has not been referred by Rao &
s, -

Achuthan, 1973 and Prakash, 1974.
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P. Liviswnoides Cortical, Reniformia Both present Compact in + +
Prakash & dermal and (Fibre bundles dermal and
Ambwani 1980 sub dermal absent in slightly lacunar

subdermal zone) in subdermal
region

P. mandlaensis Dermal, sub Cordata, Both present Compact, loose + - Diminutive fibre
Lakhanpal et aL. dermal and sagittata, in central vascular bundles
1979 central sometimes regIOn rarely seen

Reniformia
P. parapaniensis Outer zone Reniformia Both present Highly lacunar - - Diminutive fibre
Lakhanpal et aL. and inner Lunaria vascular bundles
1979 zone present. Ventral

sclerenchyma
sheath absent

P. peru:hense Cortical, Median sinus Present without Lacunar - - No ventral
Trivedi & Verma dermal, sub concave stegmata sclerenchy-
1974 dermal and matous sheath

cen tral
P. shahpuraensis Dermal, sub Cordata Fibrous bundles Compact in Indisti nct
Ambwani 1983 dermal and Reniformia absent but central part

central stegmata present loosely packed
P. siLtherensis Dermal, sub Reniformia Both absent Compact + - A narrow ventral
Ambwani 1984a dermal and sclerench ymatous

central sheat h present
P. taroides Cortical, outer Reniformia Both present Compact + - Diminutive
Ambwani & and inner fibrovascular
Mehrotra 1989 bundles present.

Leaf trace bundles
frequent

Amongst the known PaLmoxyLon species, eight species have been reported subsequently by several workers from other localities. They
are PaLmoxyLon coronatum Sahni (Roy & Ghosh, 1980); P. kamaLam Rode (Kulkarni & Mahabale, 1973); P. mathurii Sahni (Agarwal &
Lalitha, 1977);P. pantiiT rivedi & Surange (Bonde & Biradar, 1981; Biradar & Bonde, 1984); P. sundaramSahni (Mahabale & Rao, 1973);
P. wadiai Sahni (prasad, 1987); P. sagariSahni (Bonde & Biradar, 1981) and P. scLerodermum Sahni whose stem with leaf-sheaths has been
reported by Shete and Kulkarni, 1983.

somewhat pyriform or ovate, wide obovate to or
bicular in shape (Pl. 3, fig. 7), 400-800 x 528-1280
/lm in size, 150-275 per sq em, dorsal sclerenchyma
lunate, ventral sclerenchyma arch present, the two
forming normally complete sheath (Pl. 3, figs 7
9) (Sahni, 1964, p. 19, text-fig. F); median sinus
small, round to angular; xylem most commonly
univasal sometimes divided into two, rarely with
3-4 small vessels; phloem scanty (Pl. 3, figs 7-9).
Fibrovascular ratio about 8-30/1. Ground
Parenchy,ma in small patches seen among the
fibrovascular bundles, cells compactly arranged
in chain-like form (PI. 3, fig. 8); tabular
parenchyma consisting of narrow 1-2 cells, wide
sheath around fibrovascular bundles. Fibre bundles

present, frequent without stegmata (pl. 3, fig. 8),
56-112 /lm in size.

Holotype-Specimen no. BSIP 37739.

Locality-Block number 661-662 ofBinori Re
serve Forest, Seoni District, Madhya Pradesh.

Discussion-The arrangement and distribution
of fibrovascular bundles indicate that the fossil
represents the dermal region of a palm stem. The
fossil palm wood belongs to Vaginata Group of
Sahni (1964, p. 18) on the basis of its lunate dorsal
sclerenchyma forming a complete sheath with
ventral sclerenchyma cap. In this case ventral
sclerenchyma and dorsal sclerenchyma of fibro
vascular bundles form more or less complete
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sheath (Sahni, 1964, p. 18). After going through
the tables of Rao and Achuthan (1973), Prakash
(1974) and Guleria and Mehrotra (present paper)
it was found that only two fossil woods of palms,
viz., Palmoxylon raoi Menon 1968 and P. mahabalei
Rao & Menon 1965 belong to Vaginata Group.
In P. raoi fibre bundles are absent, stegmata
present, vessels many and arranged in concentric
form as compared to the present fossil in which
fibre bundles are present, stegmata absent and
xylem most commonly univasal.P. mahabalei, al
though shows near resemblance, differs in the
absence of fibre bundles in dermal part and in the
presence of stegmata. The complete sclerenchyma
sheath formation as seen in the present fossil
makes the species different from all the known
Palmoxylon species. Hence, the wood has been
described as Palmoxylon vaginatum sp. nov.

Palmoxylon lunarianum sp. nov.
PI. 3, figs 5, 6, 10, 11

Material-This species is based on a well pre
served petrified palm wood measuring 15 x 5 cm,
representing dermal region of the stem.

Description-Fibrovascular bundles highly
crowded and contiguously arranged, compressed
due to pressure of the adjoining bundles, variously
shaped, elliptic to wide elliptic, oblate, ovate,
obovate to pyriform (PI. 3, figs 5-6, 10),400-720 x
480-1280 /-Lm in size, 200-220 per sq cm, dorsal
sclerenchyma well developed, lunate, median si
nus round to angular; xylem mostly univasal,
sometimes vessel dividing into two to three,
occasionally a number of small vessels present,
vessels are surrounded by thin walled
parenchyma cells; ventral sclerenchyma cap
absent; phloem scanty. Fibrovascular ratio 4.5-141
1. Groundparenchyma in small patches among the
fibrovascular bundles (PI. 3, figs 5-6, 10), compact,
cells round, oval to elongate forming chain like
feature; tabular parenchyma forming 1-2 cell
layers; radiating parenchyma absent. Fibre bundles
present in ground tissue, 160-240 /-Lm in size (PI.
3, fig. 11).

"olotype-Specimen no. BSIP 37740.

Locality-Block number 661-662 ofBinori Re
serve Forest, Seoni District, Madhya Pradesh.

Discussion-The normal orientation, highly
crowded and contiguous arrangement of
fibrovascular bundles indicate that the fossil rep
resents the dermal region of the stem. The palm
can easily be placed under the Lunaria Group of
Sahni (1964, p. 18) in view of its lunate dorsal
sclerenchyma cap and the absence of ventral cap
in the fibrovascular bundles. The fossil has been
compared with only those species of Palmoxylon
which are based on dermal part of the wood be
longing to Lunaria Group (Rao & Achuthan,
1973, table 1; Prakash, 1974, table 1; Table 1 of
the present paper). Eight species, viz., P. caudatum
Sahni 1964, P. coronatum Sahni 1964, P. ghoshii
Bera & Banerjee 1990, P. hyphaenoides Rao & Shete
1989, P. krishna Sahni 1964, P. parapaniensis
Lakhanpal et al. 1979, P. pondicherriense Sahni
1964 and P. sundaram Sahni 1964 fall under this
category. In the first three species and in the
dermal part of the fourth species fibre bundles
are absent and hence differ from the present fossil.
P. parapaniensis differs in having highly lacunar
parenchyma as compared to compact parenchyma
in the present fossil. P. pondicherriense differs in
having stegmata and a pair of large vessels.
Diminutive fibrovascular bundles present in P.
sundaram distinguishes it from the present fossil.
P. krishna which apparently shows some resem
blance with the present fossil, however, differs in
having lesser F/V ratio ranging from 1/1- 2/1 as
compared to 4.5-14/1 in the present fossil. Moreo
ver, xylem is mostly univasal in the present fossil
whereas it is normally bivasal in P. krishna. In
addition to the above species P. penchense Trivedi
& Verma 1974 has also been compared with the
fossil on account of absence of ventral
sclerenchyma cap. However, the presence of
lacunar parenchyma and absence of tabular
parenchyma in P. penchense differentiate it from
the present fossil. Absence of ventral
sclerenchyma cap in the present fossil further
distinguishes it from the other comparable spe
cies. Obviously, the fossil has been given a new
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name, Palmoxylon lunarianum sp. nov.

DISCUSSION

The aim of the present paper is to describe
dicotyledonous and monocotyledonous leaves
and wood remains from some new Deccan
Intertrappean fossiliferous localities in the Seoni
and Mandla districts of Madhya Pradesh. So far
no fossil leaf has been described from these two
districts as compared to a large number of woods
known from the area, mainly Mandla District
(Bande et al., 1988). The leaves are preserved as
impressions. Further possibility of occurrence of
petrified leaf remains is quite strong in the area.
The dominance of palms can be judged by their
fossils which are found abundantly scanered in
the fields as well as in 'nala' cunings. This is further
confirmed by the investigated material wherein
four types of structurally different palm woods
have been found in one locality of Seoni District.
The reported palms belong to the category of hard
palms on account of the presence of fibrous
bundles (Sahni, 1964, pp. 72-73). Occurrence of
muscilage canals, an important anatomical char
acter of the lepidocaryoid palms, has been re
ported for the first time in one of the palm woods,
namely Palmoxylon canalosum sp. nov. Mucilage
canals have been reported in the ground
parenchyma of stems of lepidocaryoid palms
(Tomlinson, 1961, 1990, p. 55). The dicot
yledonous leaves and woods in the reported
locations of Mandla District have been found in
association with palm woods. The dicot woods
show resemblance with the extant woods of
Polyalthia and Hydnocarpus.

The palms indicate a characteristic feature of
tropical vegetation where the temperature and hu
midity remain high throughout the year. Their
occurrence together with the woods of Polyalthia
and Hydnocarpus which also thrive mostly in moist
tropical. forests ranging from tropical Africa,
Madagascar to South-east Asia indicate that the
climate of the area when these plants were
growing, must have been more humid than at
present.Phoenicites lakhanpalii sp. nov., an unsplit

palm lamina shows apparent resemblance with
such palm genera like Neophloga Baill.,
Sclerosperma Mann et W endl., Stevensonia Dun ex
BalU., Verschaffeltia Wendl. which are presently
confined to Seychelles Islands, Madagascar and
tropical Africa. The above data indicate the
possibility of some common ancestral elements
in African and Indian flora such as Ctenolophon,
Hyphaene, Sclerosperma, Turraeanthus since India
was close to the African Plate at the time of
deposition of the Deccan Intertrappean sediments.
Some such elements may have perished like the
unsplit palm (Phoenicites lakhanpalii sp. nov.) as
the Indian Plate moved northwards whereas
others like Polyalthia and Hydnocarpus managed
to survive.

ACKNOWLEDGEMENT

The senior author aSG) expresses sincere
thanks to Mr D.C. Gupta, then S.D.O. (Forests),
Lakhandon, Seoni District, for providing
necessary information about the fossil locality of
Binori Reserve Forest and for accompanying him
in the field.

REFERENCES

Achuthan V 1968. Palmophyllum dakshinense sp. naY., petrified
fragment of a palm leaf from the Deccan Intenrappean
beds. Palaeobolanisl 16(2) : 103-107.

Agarwal AK & Lalitha C 1977. Palmox;ylon malhuri Sahni from
the Deccan Intenrappean beds of Mohgaon Kalan, M.P.,
India. GeophylOlogy 7(1) : 130-131.

Ambwani K 1981. Palmoxylon arviensis sp. nay. from Deccan Inter
trappean beds of Nawargaon, Wardha District,
Maharashtra. Palaeobolanisl 27(2) : 132-137.

Ambwani K 1983. Palmoxylon shahpuraensis sp. naY., a fossil palm
resembling Licuala from the Deccan Intenrappean beds of
Mandla District, Madhya Pradesh. Palaeobolanisl 31(1) : 52·
59.

Ambwani K 1984a. Palmoxylon siltherensis sp. nay. from the
Deccan Intenrappean beds of Mandla District, Madhya
Pradesh. PalaeobolanisI31(3) : 213-217.

Ambwani K 1984b. Palmoxylon dilacunosum sp. nay. from the
Deccan Intenrappean beds of Mandla District, Madhya
Pradesh. PalaeobolanisI32(3) : 211-216.

Ambwani K & Mehrotra RC 1989. A new fossil palm wood from
the Deccan Intenrappean beds of Shahpura, Mandla
District, Madhya Pradesh. GeophylOlogy 19(1) : 70-75.

Ambwani K & Prakash U 1983. Palmoxylon ghuguensis sp. nay.



GULERIA & MEHROTRA-ON SOME PLANT REMAINS FROM DECCAN INTERTRAPPEAN 85

e
a

e

a

n
a

-I,

resembling Chrysalidocarpus from the Deccan
Intertrappean beds of Mandla District in Madhya Pradesh.
Palaeobotanist 31(1) : 76-81.

Awasthi N & Srivastava R 1990. Some new carbonised woods from
Neogene of Kerala Coast and their bearing on palaeoclimate.
PaUzeobotanist 38 :285-292.

Bande MB 1973. A petrified dicotyledonous wood from the Deccan
Intertrappean beds of Mandla District, Madhya Pradesh.
Botanique4(1) : 41-47.

Bande MB, Chandra A, Venkatachala BS & Mehrotra RC 1988.
Deccan Intertrappean floristics and its stratigraphic
implications. Proc. Symp. Palaeocene ofIndia. Limits and
subdivision, Lucknow, 1986: 83-123.

Bande MB & Khatri SK 1980. Some more fossil woods from the
Deccan Intertrappean beds of Mandla District, Madhya
Pradesh.Palaecntographica 173B: 147-165.

Barman G & Duara BK 1970. Zalaccites jaintiensis gen. et sp. nov.
from the Plateau (Cherra) sandstones of the Jaintia Hills,
United Khasi and Jaintia Hills District, Assam, India. Sci.
Cult. 36(1) : 63-64.

Bera 5 & Banerjee M 1990. A new species of Palmorylon and accre
tionary structures in the petrified woods from lateritic
sediments in the western part of Bengal Basin, India.Jndian
f. Earth Sci. 17(1) : 78-89.

Biradar NV & Bonde 5D 1984. Palaeobotanical evidence and the
stratigraphic age of an Intertrappean locality in Dongarg
aon, Chandrapur District, Maharashtra, India.Jn : Sharma
AK et al. (Editors)-Proc. Symp. Evo!. Bot. & Biom., Cal·
cutta (AX Ghosh Commem. Vol). Current Trends in Life
Sciences 10 : 515-520.

Biswas SK 1990. Correlation of nonmarine and estuarine
Cretaceous of western India (Presidential Address). In :
Sahni A & Jolly A (Editors)-Cretaceous event stratigraphy
and the correlation ofthe Indian nonmarine strata. Contrib.
Sem. cum Workshop IGCP 216 & 245. Chandigarh, pp 1
13.

Bonde 5D 1986a. Amesoneuron borassoides sp. nov., a borassoid
palm leaf from the Deccan Intertrappean bed at

Mohgaonkalan, India. Biovigyanam 12(1) : 89·91.

Bonde SD 1986b. Sabalophyllum livistonoides gen. et sp. nov: a
petrified palm leaf segment from Deccan Intertrappean bed
at Nawargaon, district Wardha, Maharashtra, India.
Biovigyanam 12(2): 113-118.

Bonde SD & Biradar NV 1981. On two palm woods from the
Deccan Intertrappean beds of Dongargaon, district
Chandrapur, Maharashtra (India).]. Univ. PooniZ (Sci. & Tech.)
S4 : 247- 257.

Bose MN 1952. Plant remains from Barmer district, Rajasthan. f.
scient. indo Res. liB (5) : 185-190.

Bose MN & 5ah SCD 1964. Fossil plant remains from Laitryngew,
Assam.Palaeobotanist 12(3) : 220-223.

Brongniart A 1828. Prodrome dune histoire des vegetaux fossiles.
Dictionnaire Sci. Nat. 57: 16-212.

Chaudhri RS 1969. Some leaf impressions from the Kasauli Series
of Simla Hills. Curro Sci. 38(4) : 95-97.

Chitaley SD & Patel MZ 1970. A petrified monocot leaf from the
Deccan Intertrappean cherts of India. Botanique 1(1) : 43-47.

Chowdhury KA & Ghosh 551958. Indian Woods 1. Delhi.

Chowdhury JM, Das PK & Ahmed SA 1970. Occurrence of
dicotyledonous plants in Tertiary of NEFA Himalayas. Sci.
Cult. 36(11) : 618-619.

Dayal R & Chaudhri RS 1967. Dicotyledonous leaf-impressions
from the Nahan beds, North-West Himalayas. Curro Sci.
36(7) : 181-182.

Dwivedi IN 1961. Petrified monocotyledonous leaves from the
Tertiary of Madhya Pradesh. Curro Sci. 30(9) : 342-343.

Gayakwad BB & Pati! GV 1989. On two palm woods from the
Deccan Intertrappean beds of Betul District, Betul, Madhya
Pradesh. Proc. Spec. Indian geophyto!. Con!, Pune: 31-38.

GuleriaJS 1983. Some fossil woods from the Tertiary of Kachchh,
western India. Palaeobotanist 31 (2) : 109-128.

Guleira JS 1991 Fossil dicotyledonous woods from the
Intertrappean beds of Kutch, Gujarat. Birbal Sahni Birth
Centenary Palaeobotany Con! Lucknow: 41 (A6 stl).

Guleria JS 1992. Neogene vegetation of peninsular India. Palaeo
botanist 40 : 285-311.

Joshi AV 1995. New occurrence of dinosaur eggs from Lameta
rocks (Maestrichtian) near Bagh, Madhya Pradesh. f. geo!.
Soc. India 46(4) : 439-443.

Kramer K 1974. Die Tertiaren Holzer Sudost-Asiens (unterauss
chluss der Dipterocarpaceae) 1. Palaeontographica 144B (3
6): 45-181.

Kulkarni AR & Mahabale TS 1973. Palmoxylon kamalam Rode
from Kondhali, district Nagpur, M.S. and its resemblance
with other palms. Palaeobotanist 20(2) : 170-178.

Lakhanpal RN 1952. Some angiospermic plant remains from the
Tertiary beds of Garo Hills, Assam. Proc. 39th Indian Sci.
Congr., Calcutta 3 : 32-33 (Abst.).

Lakhanpal RN 1964. A new record of angiospermic leaf impres
sions from the Garo Hills, Assam. Curro Sci. 33(9) : 276.

Lakhanpal RN & Guleria JS 1981. Leaf impressions from the
Eocene of Kachchh, western India. Palaeobotanist 28-29 :
353-373.

Lakhanpal RN & Guleria JS 1982. Plant remains from the Mi
ocene of Kachchh, western India. Palaeobotanist 30(3) :
279-296.

Lakhanpal RN, Sah SCD, Sharma KK & GuleriaJS 1983. Occur
rence of Livistona in the Hemis Conglomerate horizon of
Ladakh. In: Thakur VC & Sharma KK (Editors)-Geology
ofIndus Suture Zone ofLadakh: 179-185.

Lakhanpal RN, Gyan Prakash, Thussu JL & Guleria JS 1984. A
fossil fan palm from the Liyan Formation of Ladakh Gammu
and Kashmir). Palaeobotanist 31 (3) : 201-207.

Lakhanpal RN, Prakash U & Ambwani K 1979. Two petrified
palm woods from the Deccan Intertrappean beds of Mandla
District, M.P. Palaeobotanist 26(2) : 119-129.

Mahabale TS 1966. Evolutionary trends in the Pal mae with spe
cial reference to fossil palms. Palaeobotanisl 14(1-3) : 214
222.



86 THE PALAEOBOTANIST

Mahabale TS 1982. Palms 0/India. MACS, Pune.

Mahabale TS & Kulkarni KM 1981. A new fossil palm from
Kondhali, district Nagpur, Maharashtra. Palaeobolanisl 27(2)
: 174-181.

Mahabale TS & Rao SV 1968. Fossil palm remains from Bommuru,
Andhra Pradesh. Curro Sci. 37(6): 158-159.

Mahabale TS & Rao SV 1973. Fossil flora of Rajahmundry area.
Proc. Symp. Deccan Trap Country INSA Bull. 45 : 192-214.

McCurrach JC 1960. Palms o/lhe World. Harper & Brothers, New
York.

Mehrotra RC 1990. Further observations on some fossil woods
from the Deccan Intertrappean beds of central India.
PhylOmorphology40(1-2): 169-174.

Menon VK 1968. Contributions to our knowledge of the anatomy
of leaf-axis ofNipa frulicans Wurmb.j. Univ. Poona Sci. Sec. 34
(Supplement) : 55-62.

Nambudiri EMV 1966. Some new leaf impressions from the Deccan
Intertrappean beds of India.]. BioI. Sci. 9(1-2) : 30-35.

Nambudiri EMV 1970. Two new leaf impressions from the Deccan
Intertrappean beds of India. Sci. Cult. 36(8) : 479-480.

Patil GV 1975. Some dicotyledonous leaf impressions from the
Deccan Intertrappean beds of Chhindwara, M.P., India.
BOlanique 6(2-3) : 143-146.

Pearson RS & Brown HP 1932. Commercial limbers o/India. I &
II. Calcutta.

Prakash U 1974. Palaeogene angiospermous woods. In : Surange
KR, Lakhanpal RN & Bharadwaj DC (Editors)-Aspecls
and appraisal o/Indian Palaeobolany: 306-320. Birbal Sahni
Institute of Palaeobotany, Lucknow_

Prakash U 1978. Fossil woods from the Lower Siwalik beds of
Uttar Pradesh, India. Palaeobolanisl 25 : 376-392.

Prakash U & Ambwani K 1980. A petrified LivislOna-like palm
stem, Palmoxylon livisLOnoides sp. nov_ from the Deccan
Intertrappean beds of India. PalaeobolanisI26(3) : 297-306.

Prakash U, Bande MB & Ambwani K 1979. Musophyllum indicum
sp. nov. - a leaf impression resembling banana leaf from
the Deccan Intertrappean Series, India. Palaeobolanisl 26(2)
: 175-179.

Prasad M 1987. A fossil palm wood from the Lower Siwalik beds
of Kalagarh, Uttar Pradesh, India. Geophylology 17(1) : 114
115.

Puri SN & Mishra VP 1982. On the find of Upper Tertiary plant
fish and bird fossils near Rajdanda, Palamau District, Bihar.
Rec. geol. Suro.lndia 112(3) : 55-58.

Ramanujam CGK & Rao MR 1967. Fossil angiospermic remains
from near Tyajampudi in the West Godavari District of
Andhra Pradesh. Curro Sci. 36(24) : 658-660.

Rao AR & Achuthan V 1973. A review of fossil palm remains
from India. Palaeobolanisl 20(2) : 190-202.

Rao AR & Menon VK 1965. On a petrified monocotyledonous
leaf from Mohgaon Kalan area of the Deccan Intertrappean
Series. Proc. 51s1 & 52nd Indian Sci. Congr., Calwlla.

Rao GV & Shete RH 1989. Palmoxylon hyphaeneoidessp. nov. from
Deccan Intenrappean beds of Wardha District,

Maharashtra.Proc. Spec.lndiangeoplryLOI. Con!, Pune: 123
128.

Read RW & Hickey LJ 1972. A revised classification of fossil palm
and palm-like leaves. Taxon 21: 129-137.

Rode KP 1935. On a dicotyledonous leaf impression Phylliles
mohgaoensis sp. nov. from the Deccan Intertrappean beds of
Chhindwara District, c.P. Proc. 22nd Indian Sci. Congr., Cal·
cUlta 3 : 209 (Abst).

Roy SK & Ghosh PK 1980. On the occurrence ofPalmoxylon coronalum
Sahni resemblingBorassus Linn. from the Tertiary of West
Bengal, India.Revla Assoc. PalaeonlOl. A rgen. 16(2) : 130-134.

Sahni B 1943. A new species of petrified palm stems, Palmoxylon
scLerodennum sp. nov. from the Deccan Intertrappean Series.
].Indian bOI. Soc. 22(2-4) : 209-224.

Sahni B 1953. Angiosperm leaf-impressions from the Kasauli beds,
N.W. Himalayas. Palaeobotanisl2: 85-87.

Sahni B 1964. Revisions o/Indian fossiL palms. Part III-Monocolyledons.
Monograph 1. Birbal Sahni Institute of Palaeobotany,
Lucknow 1 : 1-83.

Sahni MR & Bhatnagar NC 1962. Fresh water mollusca and plant
remains from the tertiaries of Kargil, Kashmir. Rec. geol.
Suro.lndia 87(3): 467-476.

Saporta MD 1894. Flore FossiLe du Porlugal. Nouvelles Contribu
lions a'la Flore Mesozoique. Lisbonne.

Schenk A 1882. Die von den Gebrundern Schlagintweit in Indien
gesammelten fossilen Holzer. Engl. BOI. Jahrb. 3(4) : 353
358.

Seward AC 1912. Dicotyledonous leaves from the Coal Measures
of Assam. Rec. geol. Surv. India 42(2) : 93-101.

Sheikh MT 1980. Three new dicotyledonous leaf impressions from
the Deccan Intertrappean beds of India. BOlanique 9(1-4) :
155-158.

Sheikh MT & Kolhe PD 1980. Report of new dicotyledonous leaf
petrifaction from Deccan Intertrappean beds of India. BOla·
nique9(1-4): 179-184.

Shete RH & Kulkarni AR 1983. Affinities of Palmoxylon scLeroder
mum Sahni, with reference to structure of leaf-sheaths.
GeophylOlogy 13(2) : 137-144.

Singh T & Prakash U 1980_ Leaf impressions from the Siwalik
sediments of Arunachal Pradesh, India. GeophylOlogy 10(1):
104-107.

Tomlinson PB 1961. Analomy o/lhe Monocolyledons. II. Palmae.
Oxford.

Tomlinson PB 1990. The slruclural biology 0/palms. Oxford.

Trivedi BS & Chandra R 1971. A palm leaf from the Deccan Inter
trappean Series, Mohgaonkalan (M.P.), India. Curro Sci. 40
: 526-527.

Trivedi BS & Surange SR 1971. Palmoxylon pant ii, a new species
of petrified palm stems from the Deccan Intertrappean
Series of India.]. Indian bOI. Soc. 50(1) : 85-88.

Trivedi BS & Verma CL 1971. A new species of petrified palm
stem, Palmoxylon keriense sp. nov., from Keria, Deccan
Intertrappean beds of M.P., India. Proc. Indian naln. Sci.
Acad. 37B(2) : 61-67.



GULERIA & MEHROTRA-ON SOME PLANT REMAINS FROM DECCAN INTERTRAPPEAN 87

If
(.

r·

s.

k
I:

e.

r
~O

es
In

m
In

~l.

Trivedi BS & Verma CL 1974. Petrified palm stem Palmoxylon
penchense sp. nov. from the Deccan Intertrappean beds of
Madhya Pradesh, India. Palaeobotanist 21 (3) : 352-358.

Trivedi T 1956. Fossil dicot yledonous leaf impressions from the
Intenrappean beds of Bharatwada, Nagpur District. J. pa·
Laeont. Soc. India 1: 186-188.

Trivedi TK 1959. Preliminary report of the fossil leaf impression
from Mewar State. Curro Sci. 28 : 253-254.

Venkatesan TR, Pande K & Gopalan K 1993. Did Deccan
volcanism pre-date the Cretaceous/Tertiary transition ?
Earth Planet. Sci. Leu. 119(1-2) : 181-189.

Verma KK & Mathur DP 1968. Dicotyledonous4eaf-impressions
from the Rajahmundry sandstones near Pangadi, West
Godavari District, A.P. Curro Sci. 37(22) : 651-652.

Willis ]C 1973. A dictionary of the flowering plants and ferns.
Cambridge.


