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Abstract 

A new fossil palm wood, Palmoxylon taroides sp. nov., bearing distinct leaf scars 
is described from the Deccan Intertrappean beds of Ghughua near Shahpura, Mandla 
District, Madhya Pradesh. 
to the same plant and show atfinities with the extant genus Corypha L. 

The species is based on three specimenswhich probably belong 

Introduction 17x4 cm and 15x2.5 cm respectively in sizc. 
Each specimen bears several leaf-scars

(Text-fig. 1; Pl. 1, figs. 1-3). 
between two adjacent leaf scars varies from 
2.5-4 cm in specimen "A', 1.5-3 cm in speci- 
men B' and 1-2 cm in specimen C°. In 
cross section all the three zones, the cortical,
the outer and the inner are recognisable. 

Gortical Zone-The cortical zone is al 
most uniform and about 6 mm thick. 
vascular bundles widely spaced, 
irregularly oriented (PL. 2, figs. 1-3), circu 
lar to oval in outline, measuring about 160x 

44-300x200 em in specimen A', 116x85- 
290x230 um in specimen B and 172x129- 
225xl50 um in specimen C°; the frequency
varies from 64-80/cm2 in specimen A' and 
40-56/cm2 in specimen B°, 40-80/cm2 inn 
specimen C'. The f/v ratio usually 1/1, 
sometimes 2/1 in specimen A', 1.5/1-2/1 in 
specimen B° and 1/1 in specimen C; dor 
sal sclerenchymatous sheath 
developed and is generally reaitorm, occa- 
sionally cordate in outline; ground tissue 
surrounding the fibrous and fibrovascular
bundles compact, consisting of small round 
to oval parenchymatous cells; fibrous bund 
les composed of exclusively fibres, profusely
present, usualy more abundant than the 
fibrovascular bundles; leaf-trace bundles are 
frequently observed throughout the cortical 
zone in all three specimens.

Outer one-About 1 cm thick in speci- 
men A, 5 mm in specimen B' and C°. 
The fibrovascular bundles are usually closely 

Fossil palms are commonly found in 
the Intertrappean beds of Ghughua ncar 
Shahpura, Mandla District, Madhya Pra- 
desh. 

The distance 

The fossil palms described from 
this area include Palmoxylon parapaniensis
Lakhanpal et al. 1979 P.mandlaensis Lakhanpal
et al. 1979, P. shahpuraensis Ambwani 1983, 
P. ghuguensis A mbwani & Prakash 1983, P. 
siltherensis, Ambwani 1984a & P. dilacunosum
Ambwani 1984c. In addition, a fruit Hypha 

eneocarpon indicum Bande et al. 1982 and a 

palm peduncle, Palmostro boxylon arengoidum
Ambwani 1984 b have also been recorded.

The present 

tarodes sp. nov. is a stem bearing distinct 
leaf scars and possesses all the anatomical
characters of the genus Corypha (Text-fig. 1; 
Pl. 3, figs. 1-4). 

Fibro 
usually 

fossil palm, Palmoxylon

Systematic description prominently

Family-Palmae
Genus-PALMOXTLON Schenk 1882 

Palmoxylon taroides sp. nov. 
(PI. 1, figs. 1-7; PI. 2, figs. 1-9; Pl. 3, figs. 
1-4; Text-fig. 1) 

Material-The species is based on three
specimens which probably belong to diffc 
rent regions of the same plant. 
numbered as A', °®, C' mcasuring 18x7 cm, 

They are 
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placed, regularly oriented (P1. 2, figs. 4-6), 
although some of these are irregularly orient. 
ed in specimen B°; they are usually round to 
oval in outline and measure 125x105-680x 
+50 um in specimen «A, 225x180-525x405 

m in pecimen <B and 275x135-450x300 

m in specimen C. Their frequency varies 
240-350/cm2, 184-330/cm2 and 256-360/cm2 
in specimens A, B & C respectively; f/v 
ratio usually 1/1 to 2/1 in all the specimens, 
occasionally exceeds 3/1 in specimen G; 
dorsal sclerenchymatous shcath prominently 
developed, generally reniform in transverse 
outline, sometimcs cordate; median sinus 
Concave to round; auricular sinus absent, 
auricular lobes usually round to sometimes 
poin ted; each fibrovascular bundle contains 

one, sometimes two included to partly ex- 

cluded metaxylem vessels; tn the nner part, 
there may be three vessels in a fibrovascular

bundle (specimen C); the grond tissue 
parcnchyma is poorly prescrved, consisting 
of thin walled round to oval parenchyma-
tous cells; I or 2 layers of tabular parench- 

yma present around the fibrous portion of 
the fibro0-vascular bundles (Pl. 1, fig. 7); 

radiating 
present both in fibrous and fibrovascular

bundles (PI. 1, figs. 5, 6): phlocm poorly 
preserved, at places a few phloem cells visi- 
ble; fibrous bundles profusely distributed; 
leaf-trace bundles quite abundant in speci- 
men C, indicating apical portion of the 

SPECIMEN C 

parenchyma albscnt; stegmata 

SPECIMEN- B sten. 
Inner ong-About 5.5 cm, 3 cm and 1.4 

cm in thickness 1In specimens °A', B and C 
bundles widely 

spaced, irregularly oriented (Pl. 2, figs. 7-9; 
variously 

shaped particularly in specimens B' and 
C', measuring 490x 375-750 x600 um 
sDecirnen A', 390x300-600x540 um in speci- 
men B and 270x225-570x525 um in speci- 
men C; their frequency ranges 92-120/cm2
in specimen A', 144-200/cm2 in specimen 
B and 170-248/cm2 in specimen G; f{v 
ratio usually 1/1 to 1/1.5, sometimes 1/2 in 

sclerenchymatous 
the 

respectively; fibrovascular 

circular to Oval, Somctimes

in 

specimen A'; dorsal 
sheath generally reniform in outline, 
median sinus concave to round; auricular 

Text-fig. 1-Reconstruction of the fossil palm stem, 
SPECIMEN-'A Palmoxylon taroides sp. nov. (specimen 

Alower part, specimen B'-represent-
ng middle portion and specimen "--
apical region of the stem). 
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120/cm2,144-200/cm and 170-248/cm2 in spe- 
cimens A', 'B' and C' respectively. Dimi- 
nutive and leaf-trace bundles are present in 

Ground tissue is com- 
pact with thin walled, small, circular to oval 
parenchymatous cells. The tabular paren- 
chyma is present as 1-2 laycrs around the 
sclerenchymatous sheath of the fibrovascular 

parenchyma is 
absent. Stegmata are also present in all 

The similarities in all the 
above mentioned features indicate that the 
three specimens belong to the same stem. 
However, slight variation in the size of the 

'The 

Sinus ab Sent, auricular lobes usually round 
to sometimes pointed; cach fibrovascular

bundle generally contains two, occasionally 
three, rarely one excluded metaxylem vesscl; 
ground parenchyma poorly preserved, pare- 
nchymatous cells thin walled, round to oval 
in shape; 1-2 layers of tabular paren- 
chyma also seen around fibrous part of the 
fibrovascular bundles; radiating parenchyma
absent; stegmata present both in fibrous and 
fibrovascular bundles; phloem poorly pre- 
served, a few 

visible (Pl. 1, fig. 7); fibrous bundles profu- 
sely scattered throughout the inner 
diminutive bundles somet imes present. 

Ground tissus-Compact, poorly preser- 
ved and at places the parenchymatous cells 
seen as Small, round to oval in shape, somc- 
times spongy nature may also be observed 
(PI. 2, figs. 4-6). Fibrous bundles 
Scattercd throughout the stem (PI. 2., figs. 
1-9ranging 34-275 am in diameter, each 
bundle made up of 6-80 fibre cells, larger 
bnndles usually found in the cortical zone of 
all the threc specimens. 
present throughout the stem, similar in stru-
ctural details to normal fibrovascular bundles 
having 
smaller than the normal fibrovascular bun- 
dles, measuring 50-480 pm in diamcter, cach 
bundle 

all the specimens. 

bundles while, radiating 

these specimens. 

phloem cells occasionally 

zone, 
flbrovascular bundles can be seen. 
largest bundles (maximum size 750x600 um) 
can be seen in specimen A while in spcci 
mens B and «C, size ranges 600x540 um 
and 570x525 um respectivcly.

The leaf-scars in specimen Care clo- 
sely packed (usually 1-2 cm apart), suggest- 

ing that it is a part of the upper port ion 
of the stem. 

profusely 

This is also supported by the 
occurrence of numerous leaf-trace bundles. 
The maximum distance between the two 
conse cutive rows of leaf-scars is 2.5-4 cm 
and 3-1.5 cm in specimens A' and B suggest- 

ing that they belong to basal (or lower) 
and middle portion of the stem respectively.

Afnilies-The
characters of the present 
such as shape, size and distribution of the 
fAbrovascular bundles, compact ground tissue, 
reniform dorsal sclerenchymatous 
profusely scattered fibrous 
laycrs of tabular parenchyma, usually 1-2, 
sometimes 3 excluded 
indicate that all the three specimens of 
silicified palm wood resemble that of the 
genus Corypha L. of sabaloid group of palms. 

Cross sections of three species of the 
genus Corypha, namely Corypha elata Roxburgh, C. talliera Roxburgh and C. umbraculifera L. 
were available for comparison.
shows similarties with C. talliera in most of 
the features (Pl. 3, figs 1-4) Such as ren1 
form dorsal sclerenchymatous sheath, pro- fusely scattered fibrou: bundles, 
sinus concave 

Diminutive bundles 

irregular orien tation, usually 

anatomical 
fossil specimens

importantcontains 1-2 small mctaxylem
VGSsels. Leaf-trace bundles present through- 
out the stem, more frequent in specimen C 

(PI. 2, figs. 3, 6, 9), these bundles recog- 
nise d by their protruded tongue-like vascu- 
lar part, cach leaf-trace bundle contains 1-4 
metaxylem vessels with scalariform thicken- 
lngs 
annular to spiral thickenings (Pl. 1, fig. 4). Stegmata present in the fibrous as well as in 
the fibrous part of the fîbrovascular bundles; 
they are of the druse type (PI. 1, fgs, 5, 6). 

sheath, 
bundles, 1-2 

and 3-20 protoxylem ve ssels with metaxylcm vessels 

Discussion 
The fossil 

Specimens 'A', B' and C° belong to 
Palmaxylon (Stenzel, 

1904). The fibrous bundles are profuselydistributed having f/v ratio more or less 
The median sinus is concave to roun- 

ded, the auricular sinus is absent, the vascu- 
lar part of the fibrovascular bundles is 

usually 1-3 large 
vessels. Frequency of fibrovascular bundles in the cortical and outer zones is almost similar in all the specimens, whereas in the 
inner zone, their frequency varies from 92- 

Reniformia group of 
median 

to round, auricular lobes 
ratio, 1-2, 

sometimes 3 excluded metaxylem vessels, 
presence of stegmata in the fibrous and fib- 
rovascular bundles, ground tissue compact, made up of round to oval parenchymatouscells, presence of tabular parenchyma, dimi 

tive fibrovascular bundles, leaf-trace
bundles and absence of auricular sinus and 

same. 
round to slightly pointed, f/v 

mainly cxcluded with 
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radiating parenchyma. However, it differs 
slightly in having greater frequency of the 
fibrovascular bundles (92-360/cm in fossil, 
16-108/cm2 in C. talliera). 
fibrovascular bundles in the present fossil 
arc slightly smaller (125x105-750x600 m 
than in C. talliera (570x420-825x630 umn). 

Corypha L. is a stout. tall, tree, occuring 
in Ceylon, South-East Asia and Indo-Malaya. 
It consists of eight sp:cies (Willis, 1973), 
of which four species, viz., Corypha ela'a 
Roxburgh, C. macropoda Kurz, C. 
Roxburgh, C. umbraculifera L. are distributed 
in Bengal, Malabar coast 
Islands (Blatter, 1926). 

Comparison with olher Palmoxylon species 
The present fossil palm wood possesses com- 
pact ground tissuc and is therefore, compa 
red only with those species which show this 

feature, viz., Palmoxylon liebigianum (Schenk, 
1882; Sahni, 1931, 1964), P. edwardsi (Salhni, 
1931, 1964), P. sclerodermum (Sahni, 1943, 
1964; Shukla, 1946), P. sundaram (Shukla. 
1946; Sahni, 1964), P. surangei Lakhanpal 
(1955), P. narayani Rao and Menon (1962). 
P. compaclum, P. krishna, P. rwahense, P. seria- 
um (Sahni, 1964), P. maheshuwarii Rao and 
Menon (1963), 
Rao &Menon, 1968), P. raoi Mcnon (1968), 
P. cordatum Trivedi and 
P. mohgaonsnsis Trivedi and Surange (1970), 
P. mandlacnsis Lakhanpal et al. (1979), P. 
shahpuraensis Ambwani (1983), P. ghuguensis 
Ambwami and Prakash (1983), P. kachchhen- 
sis Guleria (1983) and P. siltherensis Amb- 
wani (1984 a). Of these, only two species 
P. shahpuraensis and P. ghuguensis are closely 
comparable to the present fossil palm. 
Palmoxylon 
fossil species are characterised by the pre 
sence of compact ground tissue, stegmata, 
1-3 exclluded metaxylem vessels per bundle, 
mostly concave median sinus and round 
auricular lobes, diminutive fibrovascular
bundles, leaf-trace bundles and the absence 
of radiating parenchyma. However, the latter 
difters from the former in other important 
anatomical characters such as fibrovascular
bundles in P. shahpuraensis are larger (1200 x 
800 um); f/v ratio is 6/1-1/1 in P. shahpura- 
ensis and 3/1-1/2 in the present fossil species. 
Frequency of the fibrovascular bundles ex-
tends to 150/cm2 in P. shahpuraensis beingg 
lesser than the present fossil. Fibrous bun- 
dles are absent in P. shahpurasensis whereas 
they are profusely present in the 
fossil species. P. ghuguensis and the present 

fossil species are characterised by the pre- 
sence of reniform dorsal 
sheath, concave median sinus, rounded auri- 
cular 

sclerenchymatous 
Moreover, the lobes, compact ground tissue, steg- 

diminutive as well as leaf-trace mata, 
bundles, the absence of auricular sinus 
and radiating parenchyma and f/v ratio. 
However, they also difter in some important 
features such as phloem is mostly divided 
into two patches in P. ghuguensis whereas 
it is only a single patch in the prcsent species. 
Fibrous bundles are absent in P. ghuguensis 
whereas they 
present fossil specimen. 

Of the known species other than Indian 
Palmoxylon, none shows nearest similarit ies 
with the present fossil. However, the follo- 
wing species, namely Palmoxylon arenarium 
Watelet, 
Sprengel, P. oligocaenum Beck, P. ovatum 
Stenzel, 

'alliera 
are frequently noted in the 

and Azdaman 

P. coltae Unger, P. didymosolen

P. tenue Stenzel and P. withamii 
Unger described by Stenzel (1904) show 
apparent similarity with the present fossil 
in having reniform sclerenchymatous sheath 
and presence of fibrous bundles but diffcr 
in most of the characters, viz., shape, size, 
frequency and f/v ratio of the fibrovascular 
bundles, nature of ground tiss11e. 
paniselianum described by Stockmans and 
Villicre (1943) also shows similarities with 
the present fossil wood in having compact 
ground tissue, similar shape and size of thc 
fibrovascular bundles, cach bundle bearing 
1-2 excluded 

P. pyriforme (Sahni, 1964; Palmoxylon 

Surange (1969), 

metaxyleem vessels and also 
present presence of fibrous bundles. The 

species difters from the above mentioned 
species in having fibrovascular bundles 
reniform whereas it is cordate in P. panise- 
lianum. The f/v ratio is comparatively more in 
P. paniselianum; ground tissue cells usually 
small and round to oval in the present fossil 
while they are large, usually polygonal and 
elongated in P. þaniselianum

All the species of Palmoxylon known so 
far are different from the present species. 
Therefore, we place this fossil under a new 
species, 
name indicates its resemblance with Tara 
which is a vernacular name of the genus 
Corypha. 

shahpuraensis and the present 

Palmoxylon taroides. The specific 

Specific Diagnosis 

Palmoxylon taroides sp. nov. 

present Stem-Consist ing of three specimens, 
lower, middle and upper (A', B and :C, 
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Explanation of Plates 
1-3. Clortical zones of the fossil specimens A, B 

and "C respectively showing shape, size and 
distribution of fibrous and fibrovascular bund- 
les. Notc the nature of ground tissue. x 20; 
slidc nos. 
35966/C-1. 

4-6. 

Plate 1 

Palmoxylon taroides sp. nov. BSIP 35966/A-I, 35966/B-LLL, 

1. Basal part of the palm stem (specimen 'A') show-
ing widcly spaced leal-scars. x 0.45; specimen 
no. BSIP 35966/A. 

Outer zones of the fossil specimens 'A', B' 
and 'G' respectively showing shape, size, dis- 
tribution and orientation of fibrovascular bun- 
dles. x 20; slide nos. BSIP 

35966/B-1, 35966/C-I. 
7-9 

35966/A-I, 
2. Middle part of the palm stem (Specimen ®') showing leaf scars. x 0.45; specimen no. BSIP 

35966/B. 
3. 

Lnner zones of the fossil specimens "A', B 

and 'G respectively showing above charac- 

ters. x 20; slide nos. BSIP 35966/A-I, 35966/ 
B-I, 35966/C-I. 

Upper part of the palm s tem (specimen 'C') show-
ing closcly placed leaf scars. x 0.45; specimen 
no. BSIP 35966/C. 
Longitudinal section of the stem showing metaxy- 
ler vessels with scalariform thickening and pro- 
toxylem vessels 
ings. X 105; slide no. BSIP 35966/B-II. 

5. Longitudinal section of the fossil showing steg- 
mata in the fibrous portion of fibrovascular 
bundles. 

6. Longitudinal section of the fibrous bundles of the 
fossil showing presence of stegmata. x 200; 

Plate 3 
with anular to spiral thicken- 

1. Palmoxylon taroides sp. nov.-Cross section of the 

stem showing outer zone. x6: slide no. BSIP 

35966 A/I. 
2. Corypha talliera Roxb.-Cross section of the stem 

showing outer zone. x6. 

3. 

x 200; slide no. BSIP 35966/B-II. 

Palmoxylon taroides sp. nov.-Cross section of the 

fossil palm showing the general pattern of fibrous 

and fibrovascular bundles. Note the nature of 

xylem vessels in the fibrovascular bundles cf inner 
zone. x 15; slide no. BSIP 35966 A/I. 

4. CorypBa talliera Roxb.-Cross section of inner zone 

showing general pattern of the fibrous, fbrovascu- 

lar bundles as well as xylem vesels in fibrovascu-

lar bundles. x15. 

slide no. BSIP 35966/A-II. 
7. A magnified fibrovascular bundle of the fossil 

sh Wing phloem cells. x 52; s lide no. BSIP 

35966 A-I. 

Plate 2 

Palmoxylon taroides sp. nov. 
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