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PALhlOXYLOl\( SHAHPURAENSIS SP. NOV., A FOSSIL PALM
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ABSTRACT

Pall11oxylon shahpllraensis sp. nov., a petrified palm wood showing close resem­
blance with the extant Licllala belonging to sabaloid group of Palmae, has been described
here. The specimen was collected from the Deccan Intertrappean beds near the viJlage
Ghugua in Maodla District. It shows compact to spongy nalure of the ground tissue
with usually one to two metaxylem vessels in dermal, two in subdermal and centraJ
zones and the absence of the fibrous bundles in the stem.

Key-words - Xylotomy, Palmoxylon, Liwala, Deccan Intertrappean Series, Early
Eocene, India.
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INTRODUCTION

ONLY a few fossil dicotyledonous
woods (Ingle, 1972, 1973; Bande, 1973,
1974; Lakhanpal, Prakash & Bande,

1978; Lakhanpal, Prakash & Ambwani,
1980; Bande & Khatri, 1980; Bande &
Prakash, 1981) and a petrified palm fruit
resembling the modern genus Hyphaene
(Bande, Prakash & Ambwani, 1981)
as well as a fossil palm wood resembl­
ing the extant genus Chrysalidocarpus
Ambwani & Prakash (1983) have so far
been described from the Mandla District.

SYSTEMATIC DESCRIPTION

FAMILY - PALMAE

Genus - Palmoxylon Schenk, 1882

Palmoxylon shahpuraensis sp. nov.

The present specimen is well-preserved
to reveal all the structural details. It is a

triangular piece measuring lOx 18 x4.5 cm
in size with a radius of 9 cm, having welt
preserved dermal, su bdermal and central
zones.

Dermal Zone - The fibrovascular bundles
in this zone are not conjested but regularly
oriented (PI. 1, fig. 1). They are generally
oval in shape with their xylem facing towards
the centre. The frequency of the fibro­
vascular bundles in this zone ranges from
140-150 per cm2 and the size of the bundles
varies from 720x400-1000x720 fJ.m. The
flv ratio is 4/1-6/1. The dorsal sclerenchy­
matous sheath is promi nen t and is usually
reniform to cordate and the cells of this
sheath are thick-walled with very narrow
lumen (PI. 1, fig. I). The median sinus is
concave to angular and the auricular lobes
are round while the auricular sinus is indis­
tinct. Generally one to two excluded meta­
xylem vessels are present in each fibrovas­
cular bundle (PI. 1, fig. 1). Tabular paren­
chyma is indistinct and the radiating
parenchyma is absent. Stegmata are present
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around the fibrous part of the fibrovascular
bundles. Phloem is not preserved and is
represented by a cavity. The diminutive
fibrovascular bundles are sometimes seen
in this zone. The leaf-trace bundles are
frequently visible but the fibrous bundles
are absent.

Subdermal Zone - The fibrovascular
bundles in this zone are sparsely placed and
regularly oriented; sometimes a few deflected
bundles may also be seen among the regularly
oriented ones (PI. 1, fig. 2). They are com­
paratively bigger in size than those of the
dermal zone. Their frequency varies from
65-70 per cm2 . The shape of the bundles
varies from round to oval. They vary from
SOOxSOO-1200XSOO lJ.m in size. The flv
ratio varies from 2/1-411. The dorsal scle­
renchymatous sheath is reniform to cordate
and the cells of this sheath are thick-walled
having small lumen (PI. I, fig. 2). Median
sinus is concave to angular and the auricular
sinus is indistinct while the auricular lobes
are round (PI. I, fig. 2). One to three
excluded metaxylem vessels may be seen
in each fibrovascular bundle but the vessels
in pai rs are frequently seen (PI. I, fig. 2).
Tabular parenchyma generally indistinct,
sometimes a layer may be observed around
the fibrous part of the fibrovascular bundles.
Stegmata are present in the fibrous part of
the fibrovascular bundles. Phloem is badly
preserved to indicate cellular details and is
generally represented by a lacu na.

Central Zone - The fibrovascular bundles
are sparsely placed and irregularly oriented
in the grou nd mass (PI. I, fig. 3). They
are usually round to oval in shape. Their
frequency ranges from 40-50 per cm2

• They
vary from SOOxSOO-IOOO><SOO lJ·m and the
flv ratio ranges from II I to 211. The dorsal
sclerenchymatous sheath is prominent and
usually reniform to cordate in shape. Cells
of this sheath are thick-walled with com­
paratively larger lumen than those of the
dermal and subdermal zones. Generally
two sometimes three, rarely four excluded
metaxylem vessels may be seen in each
fibrovascular bundle (PI. 1, fig. 3). Tabular
and radiating parenchyma are absent.
Stegmata are present in the fibrous portion
of the fibrovascular bundles. Phloem is
mostly represented by a lacuna. The dimi­
nutive fibrovascular bundles are absent and
the leaf-trace bundles are frequent in this
zone.

Diminutive Fibrovascular Bundles - These
bundles are restricted only to the dermal
and the subdermal zones of the present
specimen. They measure about 320 x400
fJom in size and exhibit similar structure to
that of the larger bundles. They are irregu­
larly oriented in the ground tissue but less
frequent.

Leaf-trace Bundles - These are frequently
present throughout the stem and can be
easily distinguished by their protruded
tongue-like vascular part with a number of
smaller vessels (PI. 1, figs 1, 2).

Ground Tissue - The ground tissue in the
derm3.1 zone is compact in nature while in
subdermal and central zones, it becomes
spongy having small intercellular spaces.
Thus showi ng a gradual change from
compact to spongy texture. The paren­
chymatous cells in the dermal zone vary
from round, oval to sometimes slightly
elongated in shape (PI. 1, fig. 1). In the
su bdermal zone also these cells are round
to oval as well as elongated in shape with
very small intercellular spaces having
spongy nature while in the central zone the
cells are more or less similar in nature to
those in subdermal zone but the intercellular
spaces are slightly larger (PI. 1, figs
2, 3).

Vessel Elements - Metaxylem vessels of
the fibrovascu1ar bu ndles measu re 100-120
~m in diameter and 1.5-2 mm long. Their
perforation plates are oblique with 3-8
perforation bars and usually with scalari­
form thickenings on their walls. Whereas
the protoxylem vessels are 60-S0 fJom in
diameter and are usually longer, measuring
2-2.5 mm. Their perforation plates are
oblique with 2-4 perforation bars and they
have annular to spi ral thickenings.

SPECIFIC DIAGNOSIS

Palmoxylon shahpuraensis sp. noV.

The fossil palm stem shows well pre­
served dermal, subdermal and central zones.
Fibrovascular bundles of dermal zone
regularly oriented, 720 X 400-1000 X 720
fJom size; frequency 140-150 per cm2 ;

flv ratio 4/1-611. Shape of fibrovascular
bundles round, oval to elongated; metaxylem
vessels one to two, excluded. Dorsal scle­
renchymatous sheath reniform to cordate;
median sinus concave to angular, auricular
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sinus indistinct, auricular lobes round.
Tabular and radiating parenchyma absent.
Stegm'lta present, fibrous bundles absent.
Diminutive fibrovascular bundles scanty,
leaf-trace bu ndles present.

Fibrovascular bundles of subdermal zone
mostly regularly oriented, 800 X 800-1200 X
800 fLm in size. Frequency varies from 65-70
per cm2 ; f/v ratio 2/1-4/1. Shape of fibro­
vascular bundles usually round to oval; gene­
rally with two excluded metaxylem vessels,
some times three may be seen. Dorsal scle­
renchymatous sheath reniform to cordate;
median sinus usually concave to angular,
auricular sinus indistinct to absent, auricular
lobes round. Tabular and radiating paren­
chyma absent. Stegmata present, fibrous
bundles absent, diminutive fibrovascular
bundles present.

Fibrovascular bundles of central zone
irregularly oriented, 800 X 800-1000 X 800
fLm size; frequency 40-45 per cm2

; f/v ratio
1/1-2/1. Shape of bundles round to oval;
usually two sometimes three to four meta~

xylem vessels in each bundle; dorsal scleren­
chymatous sheath reniform to cordate,
median sinus concave to angular, auricular
sinus absent, auricular lobes round. Tabu­
lar and radiating parenchyma absent, steg­
mata present. Fibrous and diminutive
fibrovascular bundles absent.

Metaxylem vessels 100-120 fLm in diameter,
1.5-2.0 mm long; p~rforation plates oblique,
3-8 bars; scalariform thickenings. Proto­
xylem vessels 60-80 [I.m in diameter, 2.0-2.5
mm long; perforation plates oblique, 2-4
bars; annular to spiral thickenings.

Ground tissue Shows gradual transfor­
mation from compact in dermal to spongy
towards central zone. The cells are round,
oval to slightly elongated with prominent
intercellular spaces in the central zone.

Holotype - B.S.I.P. Museum no. 35980.
Locality - Ghugua Village near Shahpura,

Mandla District, Madhya Pradesh.
Horizon - D~ccan Intertrapp~an Series.
Age - Probably Early Eoc~ne.

Affinities - The anatomical features of
the present fossil palm wood closely resemble
the modern sabaloid palm wood of Licuala
Thunb., especially with Licualapeltata Roxb.
(Tomlinson, 1961). The species of Licuala

"examined for comparison include the stem
sections of L. Peltata Roxb., L. rumphiana
BI., L. grandis H. Wendl.and L. spinosa Roxb.
The dermal zone, both in the present fossil

and in the stem of Licuala peltata, is very
narrow and fibrovascular bundles in this
zone are not very densely arranged and
show regular orientation (PI. 1, figs 1, 4).
They are more or less similar in shape and
size and measure 380 X 250-880 X 800 fLm
in the living species. The shape of the
dorsal sclerenchymatous sheath is usually
reniform to cordate ha vi ng thick-walled
cells with narrow lumen both in the fossil
as well as living specimens. Median sinus
is concave to angular and the auricular
lobes are rounded in both. However, the
frequency of the fibrovascular bundles in
the dermal zone of Licualapeltata is 150-180
per cm2 • The f/v ratio is also closely com­
parable both in the fossil as well as in
living species up to 4/1-61 in the dermal zone
of living species and slightly greater in the
fossil. The number of metaxylem vessels
in each fibrovascular bu ndle of fossil as well
as living species is one to two (PI. 1, figs I, 4)
though vessels in L. peltata are slightly
smaller. Stegmata are present around the
fibrous portion of the fibrovascular bundles
while tabular and radiating parenchyma are
absent in both. The ground tissue in the
dermal zone of fossil and living species is
compact and the cells are generally round,
oval to slightly elongated in shape but the
tangential pattern of arrangement of cells
seenJn L. peltata is not evident in the fossil
specImen.

The subdermal zone of the present fossil
species also resembles that of the living
species. The fibrovascular bundles of this
zone also show similar shape and size,
meas uri ng 900 X 400-1000 X 600 fLm in the
living species. They are more or less regu­
larly oriented. The dorsal sclerenchymatous
sheath is usually reniform to cordate and
the cells of this sheath are less thickened
in the outer part in the fossil and living
species. Median sinus is concave to
angular, the auricular sinus is indistinct and
auricular lobes are rounded in both. The
frequency of the fibrovascular bundles both
in the fossil and living species is nearly same,
being 50-60 per cm2 in the living species.
F/v ratio is similar in both the species,
being 2/1-4/1 (Table 1). The number of
metaxylem vessels in each fibrovascular
bundle is two to three, usually two and they
are excluded in both (PI. 1, figs 2, 5). Steg­
mata are present around the fibrous part
of the fibrovascular bundles while tabular
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RADIATING
PARENCHYMA
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NATURE OF THE CELLS OF
FIBROUS SHEATH OF

FIBROVASCULAR BUNDLES

Lieuo{a pe{fafu Cordala to Renifor­
mia

Fibrous bundles absenl;
stegmata present

D= 380x 250-880x 800

SO=900x 480-1000x 600

C=400x 600-I000x 800

D= 3/1-4/1

SD=2/1-4/1

C=I/I-2/1

D=150-180

SD=50-60

C=40-50

Angular to concave D=Auricular sinus indis-
tinct, auricu!;Jr lobes
rounded

SO=Auricular sinus indis-
tinct, auricular lobes
rounded

C= Auricular sinus indistinct,
auricular lobes rounded

0= Excluded; usually one
to Iwo vessels in each fibro­
vascular bundle

SO= Excluded; two to Ihree
vessels in each fibrovascular
bundle

C= Excluded: two to Ihree
vessels in each fibrovascular
bundle

D=Compact, cells round, Indistinct
oval and horizontally Indistinct or absent
elongated

SD=Compact, cells round, Indistinct or absent
oval to slightly elongated
with small intercellular
spaces

C = Slightly lacunar, cells I ndist inct or absent
round, oval to angular

Absent

Absent

Absent

D= Thick-walled with nar­
row lumen

SD= Lignified, more ligni­
fication towards inner side,
outer cells with larger lumen,
inner cells with narrow lumen

C=Outer cells with larger
lumen, inner cells with nar­
row lumen

L. rtlnlpftianu Cordata 10 R~nifor­

mia
Fibrous bundles absent;
stegmata present

D=200x 200-320>. 560 D= 1/1-6/1 0= 250-280 Concave 10 angular O=Auricular sinus present,
auricular lobes rounded

D= Excluded; usually one
sometimes two vessels

D= Compacl Absen! Absent D=Thick-walied with narrow
lumen

L. spinosa Cordata to Renifor- Fibrous bundles absent;
mia stegmata present

SO=480 x 400-800>, 400

C=720x 600-800 x 480

D=320x 200-800x 600

SD= 480 x 400-800x 480

C= 600 x 480-800 x 600

D= 1/1-3/1

C= 1/1-2/1

D=3/1-5/1

SD=2/1-3/1

C=usually 1/1

SO= 140-150

C=60-65

D=200-215

SO=60--70

C=30-40

Concave to angular

SO= Auricular sinus present,
lobes rou nded

C=Auricular sinus present,
lobes rounded

D=Auricular sinus indis­
tinct or absent, auricular
lobes round

SD=Auriculat' sinus indis­
tinct or absent, auricular
lobes round

C= Auricular sinus indistinct
or absent, auricular lobes
round

SD=Exciuded; one to two
sometimes three small
vessels

C= Excluded, one to two
sma II vessels

0= Excluded; usually one
sometimes two vessels

SO=Exciuded: usually two
sometimes three rarefy four
vessels

C= Excluded; usually two
sometimes three to four

SD=Slightly lacunar Absent

C= Lacunar with bigger Absent
intercellu lar spaces

0= Compact, cells usually Indistinct or absent
rou nd to oval

SD=Compact with tiny air Indistinct or absent
spaces cells round, oval to
elongated

C=Lacunar, cells elongated Indistinct or absent
10 variously shaped

Absent

Absent

Absent

Absent

Absenl

SD= Less thickened with wider
lumen

C= Less thick with wider
lumen

D= Thick-walled with narrow
lumen

SD= Thick-walled with nar­
row lumen

C=Thick-walled with nar­
row lumen

L. grandis

Pa{moxy{on s{wftpura­
ensis sp. nov

Cordata to Renifor­
mla

Cordala to Renifor­
mia

Fibrous bundles absent;
slegmata present

Fibrous bundles absent;
stegmata present

D = 200 x 200- 600 > 520

SD=600x 480-800>~480

C= 600 x 800- 600 x 480

D= 720 x 400-1000x 720

SD=800x 800-1200x 800

D=4/1-6/1

SD=2/1-4/1

C= 1/1-2/1

D=4/1-6/1

SD=2/1-4/1

0=200-150

SO=65-70

C=40-45

0=140--150

SO=65-70

Concave to angular

Concav~ 10 ;Jngular

D=Auricular sinus indis­
tinct; auricular lobes round

SO= Auricular sinus indis­
tinct, auricular lobes round

C= Auricular Sl nus indistinct
auricular lobes round

D=Auricular sinus indis-
tinct; auricular lobes
rounded

SO=Auricular sinus indis-
tinct; auricular lobes
rounded

0= E,xcluded; one to two
vessels

SO= Excluded; usually two
vessels

C= Excluded; usually two
vessels

J)= Excluded; one to two
vessels, usually two

SO= Excluded; usually two
sometimes thre~ wssds

D=Compact, cells round, Indistinct or absent
oval 10 angular

SO=Spongy with small air Indistinct or absent
spaces, cell~ variously
shaped

C= Lacunar cells variously I ndistinct or absent
shaped

O=Coll1pact, cells usually Indistinct
round oval to elongated

SO=Compact, cells usually Indistinct
round oval to slightly elon-
gated with small air spaces

Absent

Absent

Absent

Absent

Absent

D=Thick-walied with nar­
row lumen

SD=Thick-walied wilh nar­
row lumen

C= Thick-walled with nar­
row lumen

J)= Usually all the cells thick­
walled wilh narrow Jumen

SD=Cells thick-walled with
narrow lumen

C= 800x 800-1000 x 800 C= 1/1-2/1 C=40-45 C=Auricular sinus
tinct, auricuJJr
rou nded

indis­
lobes

C= Excluded, usually two
sometilllco thr.:c, rarely four
'·esse!'

C=Celis loosely placed with Indistinct
slightly bigger inlercellular
spaces

Absent C=Celis thick-walled with
narrow lumen towards the
inner side
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and the radiating parenchyma are absent
in both. Ground tissue has small inter­
cellular spaces in the fossil and living species
and the cells are round, oval to slightly
elongated in shape.

Similarly the central zone of both the
fossil and living specimens is also closely
comparable. The fibrovascular bu ndles of
fossil and living species are almost of similar
size and shape. They range 400 x600­
1000 X 800 !J.m in Licuala pellata (Table 1),
usually irregularly oriented. The dorsal
sclerenchymatous sheath is generally reni­
form to cordate and the cells of ou ter
portion of the sheath have larger lumen as
compared to those of inner ones, both in
the fossil as well as living specimens (PI. I,
figs 3, 6). Median sinus is concave to
angular and the auricular sinus is indistinct
whereas the auricular lobes are round in
both. The frequency of the fibrovascular
bundles in the central zone of fossil as well
as Lie uala pellata is 40-50 cm2 while the
flv ratio is 1/1-2/1 in both (Table I). The
number of the metaxylem vessels in each
fibrovascular bundles is usually two some­
times three and they are excluded in both.
Stegmata are present around the fibrous
part of the fibrovascu lar bu ndles and the
tabular parenchyma is indistinct whereas
radiating parenchyma is absent both in the
fossil and the living species. Ground tissue
has slightly larger intercellular spaces in
both (PI. I, figs 3, 6), the cells are round
to oval sometimes angular.

Although the present fossil specimen also
shows similarities with other species of
Licuala, viz., Licuala rumphiana, L. spinosa

and L. granclis (amongst wood specimens
available for comparison), it differs from
them in size, frequency of the fibrovascular
bundles, flv ratio as well as in the nature of
parenchymatous cells of the ground tissue.
The ground tissue is much lacul}ar in L.
rumphiana, L. spinosa and L. grandis. Also
the cells of the dorsal sclerenchymatous
sheath are thicker-walled with narrow lumen
throughout the stem (Table 1).

Among the different species of LiCt/ala,
L. peltata attains a height of 8-15 ft (Blatter,
1926, pI. 23) and it also appears from the
photograph that the mature stem of this
species attains a girth of about 20-25 cm,
which agrees with the present fossil palm
stem being 18 cm in diameter.

The species of the genus Licuala are
distributed in tropical Asia, Australia and
Pacific islands (Blatter, 1926, p. 88; Brandis,
1971, p. 656; Willis, 1973, p. 651). At
present L. pellala occurs in Sikkim, deep hot
valleys near the Teesta Riva, Assam,
Khasia Hills, Cachar, woody mountainous
country to the coast and near Chitagong,
Burma in damp ravines of the Pegu Yoma
and Andaman islands. Present finding of
fossil stem resembling Dcuala suggests that
the sabaloid palms similar to Licuala were
also existing during the Early Eocene time
in central India. Further, occurrence of
sabaloid palm petiole, Palmocaulon costa­
palmalum Kulkarni & Patil (1977) from
Wardha District and a fossil palm wood,
Palmoxylon livistonoides Prakash & Ambwani
(1980) also support the presence of sabaloid
palms during the Early Eocene in the Deccan
Intertrappean beds of India.
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EXPLANATlON OF PLATE

Palll1oxylon shahpuraensis sp. nov.

1. Cross section of the dermal zone of the fossil
showing regular orientation of the fibrovascular
bundles.x 25. Slide no. 6617.

2. Cross section of the subdermal zone of the fossil
showing regular orientation of the fibrovascular
bundles with usually two metaxylem vessels. x 25.
Slide no 6617.

3. Cross section of the central zone of the fossil
showing irregular orientation of the bundles and
spongy ground tissue. x 25. Slide no. 6618.

4. Cross section of the stem of Licuola pellala show-

ing regularly oriented fibrovascular bundles with
compact grou nd tissue. x 25. B.S. J.P. Herbarium
slide no. 48.

5. Cross section of subdermal zone of L. pellala
showing fibrovascular bundles usually with two
metaxylem vessels. x 25. B.S.l.P. Herbarium
slide no. 48.

6. Cross section of L. pellala showing irregularly
oriented fibrovascular bundles and spongy nature
of the ground tissue in the central zone. X 25.
B.S.!.? Herbarium slide no. 48.
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