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ABSTRACT

The present paper describes a new fossil dicoty
ledonous wood from the Deccan Intertrappean beds
of Mahurzari (210 13' N; 79° l' E) in Maharashtra.
It has been assigned to the genus A nacardioxylon
Felix (1882) and described as A. semecarpoides sp.
nov., because of its near resemblance with the wood
structure of the extant genus Semecarpus Linn. of
the Anacardiaceae.

INTRODUCTION

THE fossil wood dealt with in thepresent paper was collected by the
authors from a small fossiliferous

patch of the Intertrappean beds exposed
adjacent to the village Mahurzari, in Nagpur
district, Maharashtra. This locality is about
12·6 km. north-west from N agpur proper
and lies on Lat. 21° 13' N; 79° l' E. It can
be reached conveniently from Nagpur by
bus. At the 7th milestone on the Nagpur
Kalmeshwar Road there is a cart track
leading to the village Mahurzari. Recently
rich collection of fossil dicotyledonous woods
was made from this locality. These woods
are being botanically identified but because
of their Early Eocene age it is sometimes
difficult to assign them to their proper
systematic position. It has been seen from
the study of the angiosperm remains that the
plants from the Late Tertiary horizons can
be identified with modern genera and species
with considerable degree of confidence but
coming to plants of the Middle and Early
Tertiary horizons, the comparison with
adjacent floras or with living species and
genera becomes progressively less distinct,
while the angiosperms of the Upper Creta
ceous are often difficult or impossible to
correlate with modern genera or even
families.

So far only a few fossil dicot woods have
been described from this locality (CHITALEY
& SHALLOlII,1962; PRAKASH,1958; PRAKASH
& DAYAL,1963 a, 1963 b, 1964 a, 1964 b;
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SHALLOM,1958, 1959 a, 1959 b, 1960, 1963 a,
1963 b) and the present find is a further
addition to our knowledge of the fossil flora
of this locality. This fossil wood has been
studied in detail and in order to interpret it
correctly it has been compared with the
slides and samples of large number of woody
genera of the modern dicotyledons.

The terminology used in the description
is in accordance with that proposed by the
International Association of Wood Ana
tomists (1957) and the terms for length of
vessel-members, wood fibres, vessel diameter
and ray width are those standardized by
the International Association of Wood Ana
tomists (1937, 1939).

DESCRIPTION
Family - Anacardiaeeae

A nacardioxylon semecarpoides sp. novo

The species described here is based on a
piece of petrified secondary wood measuring
about 6 cm. in length and 5 cm. in diameter.
The fossil specimen appears to be a fragment
from near the pith as indicated by the
converging xylem rays. The preservation
of the fossil wood is fairly good.

Topography - Wood diffuse-porous (PL. 1,
FIG. 1). Growth rings not observed. Vessels
visible as minute dots to the naked eye
against the ground mass of the wood, their
orifices clearly seen with a hand lens, small
to medium-sized, solitary and in radial
multiples of 2-3, sometimes of more cells,
occasionally in irregular pore multiples or
clusters, usually 4-8 per sq. mm. (PL. 1,
FIGS. 1 & 4), except at one place where
the vessels are somewhat crowded (16 per
sq. mm.); tyloses absent. Parenchyma con
spicuous, appearing as darker tissue round
the vessels in cross-section (PL. 1, FIG. 4),
para tracheal, in 1-3 or more cells thick
vasicentric sheath round the vessels, some-
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times with short lateral extensi:ms, easily
recognizable in the longitudinal sections.
Xylem rays indistinct to the naked eye,
clearly seen under the microscope, fine to
medium, 1-3 cells and 28-75 fL wide (PL. 1,
FIGS. 3 & 6), 7-11 per mm.; ray tissue
heterogeneous (PL. 1, FIG. 5); uniseriate rays
2-8 or more cells and 112-375 fL high, consist
ing of upright and procumbent cells (PL. 1,
FIG. 6); multiseriate rays 2-3 (mostly 2)
seriate and up to 75 fL wide, consisting of
procumbent cells with marginal rows of
1-3 upright cells (PL. 1, FIGS. 3, 5 & 6).
Fibres nicely preserved only at some places,
aligned in radial rows between the two
consecutive rays.

Elements - Vessels thinwalled, t.d. 45
165 fL, r.d. 45-150 fL, round to oval in cross
section, those in radial multiples slightly
flattened at the places of contact; vessel
members of small to medium length, 210
450 fL long, truncate or slightly inclined (PL. 1
FIG. 3) ; perforations simple; intervessel
pit-pairs large, 8-12 fL in diameter, alternate,
bordered, with round and oval borders and
lenticular, horizontal apertures (PL. 1, FIG.
2); vessel-ray and vessel-parenchyma pits not
observed. Parenchyma strands 2-4 celled;
parenchyma cells thin walled, t.d. 24-32 fL,

height 48-180 fL. Ray cells thin walled,
without infiltration; procumbent cells of
various sizes, vertical height 30-45 fL, radial,
length 60-150 fL; upright cells slightly
enlarged, presumably containing crystals
(PL. 1, FIG. 6), vertical height 75-105 fL,

radial length 45-90 fL. Fibres non-septate
(PL. 1, FIG. 6), thin to moderately thick
walled, polygonal in cross-section, t.d.
16-28 fL, r.d. 16-30 fL; interfibre pits not
observed.

AFFINITIES AND DISCUSSION

The anatomical features exhibited by the
present fossil wood suggest comparisons with
the woods of Combretaceae, Sabiaceae,
Lauraceae and Anacardiaceae. Of these,
closest resemblance is to the secondary xylem
of some genera of the Anacardiaceae in the
following anatomical characters: (i) small to
medium-sized vessels which are solitary and
in radial multiples of 2-3 or more cells;
(ii) large intervessel pit-pairs which are
alternate, bordered, with round to oval
border and lenticular, horizontal apertures;
(iii) exclusively simple perforations; (iv) para
tracheal parenchyma; (v) 1-3 (mostly 1-2)

seriate, xylem rays with heterogeneous ray
tissue and (vi) non-septate fibres.

The wood of Terminalia (METCALFE &
CHALK, 1950, pp. 617-619; PEARSON &
BROWN, 1932, pp. 497-537) shows some super
ficial resemblance with the Intertrappean
wood particularly ill the vessel size and their
distribution and in the parenchyma pattern.
But in Terminalia the intervessel pit-pairs
are vestured (BAILEY, 1933) and the fibres
are septate.

In the family Lauraceae, the present fossil
wood also shows somewhat near resemblance
in cross-section with the wood structure of
Machil~ts Nees (METCALFE & CHALK, 1950,
pp. 1149-1152; PEARSON & BROWN, 1932,
pp. 836-847). However, in M achilus the
perforations are simple as well as scalariform
and there are special oil-bearing secretory
cells resulting from the enlargement of the
marginal upright cells.

The wood structure of M eliosma of
Sabiaceae, while resembling the present
fossil wood in some features, differs from it
in having both simple and scalariform
perforations and in the xylem rays which are
much broader, 4-15 cells wide and usually
more than 2 mm. high.

In the family Anacardiaceae (HEIlIISCH,
1942, pp. 136-144; METCALFE& CHALK, 1950,
pp. 455-461; MOLL & JANSSONIUS, 1908,
pp. 438-512; PEARSON & BROWN, 1932,
pp. 309-347; RECORD, 1939) woods of the
tribes Mangiferae, Spondiae, Rhoideae, Seme
carpeae and Dobineae have been described
separately by Heimsch (lac. cit.). He has
concluded from his detailed study that
" from the xylem descriptions of the tribes
of the Anacardiaceae it is evident that
there are no characters or combination of
characters of the xylem which serve to
differentiate one group from the others.
It is true that there appear to be trends
in each of tribes, but these do not hold
absolutely." However, large number of
genera are characterized by the presence of
radial intercellular canals (RECORD, 1925).
After eliminating such genera, the present
fossil wood shows near resemblance with the
woods of the genus Semecarpus Linn.

Semecarpus is a large genus showing a
variety of structure especially in the paren
chyma distribution. In order to find out
the modern species of this genus to which
the fossil wood shows nearest resemblance,
thin sections of the available species, viz.,
Semecarpus auriculata Bedd., S. anacardium
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Linn. f., S. pandurata Kurz and SeJn~carpus
sp. (from Sumatra) were cut and studied.
Besides, descriptions and figures of S. laxi
folia K. Schum. (HEIlIISCH, 1942, pp. 141-142,
PL. 10, FIG. 64), S. vernicifera Hay. et
Kawakani (KANEHIRA, 1921, pp. 87-88,
PL. 18, FIG. 104), S. heterophylla Blume and
S. albescens Kurz (MOLL& JA:-<SSONIUS,1908,
pp. 506-512, FIG. 143), S. philippinensis
Engler (REYES, 1938, pp. 211-212, PL. 36,
FIG. 1) and S. cuneiformis Blanco (SCHNEI
DER, 1916, p. 146) were also consulted. A
detailed examination of all these species
shows tInt the present fossil wood resembles
the wood structure of Semecarpus ana cardium
(BSIPW 516) and an undetermined species
of Sem~carp·/,ts from Sumatra (BSIPW 515),
though not identical with anyone of them.

Except for the difference in the size, the
shape and the distribution of the vessels is
similar in the present fossil wood and in the
wood of Semecarpus sp. from Sumatra. In
both, the perforations are simple and the
intervessel pit-pairs are large, alternate,
bordered, with lenticular and horizontal
apertures and circular to oval borders.
The difference in size of the v ssels both in the
fossil and the modern wood of Semecarpus
is quite marked. In the fossil wood the
vessels are small to.. medium-sized (t.d. 45
165 [L) while in the modern wood of Seme
carptts from Sumatra, they are large to
medium-sized (t.d. 135-270 [L). The vessels
are even larger in size in the woods of other
species available to us.

In the distributional pattern of the· paren
chyma, the present fossil resembles the
species of Semecarpus from Sumatra. In
both the parenchyma is vasicentric to aliform
without being confluent or banded.

The composition and distribution of the
xylem rays and the nature of the fibres is
very much similar in the Intertrappean fossil
and the modern wood of Semecarpus ana
cardium. However, the marginal ray cells
in the modern wood are crystalliferous,
whereas the crystals have not been seen
in the fossil wood.

From the above discussion it is evident
that the present fossil wood belongs to the
family Anacardiaceae with a near approach
to the modern genus Semecarpus. It has,
therefore, been assigned to the genus Ana
cardioxylon Felix (1882) and described as
A nacardioxylon semecarpoides sp. novo

A number of fossil woods belonging to the
family Anacardiaceae are known from many

parts of the World. These are Rhoidium
ungeri Mercklin (1855, in EDWARDS, 1931,
p. 70) from the ? Cretaceous of Russia;
Rhoidium juglandinmn Unger (1850) from the
Tertiary of Hungary; Rhoidium Philippinense
Crie (1889) from the Tertiary of Philippines;
Anacardioxylon spondiaeforme Felix (1882)
from the Tertiary of Antiqua; Anacardioxy
lon uniradiatum Felix (1894) from the Eocene
of Caucasus; A nacardioxylon magniporosum
Platen (1908) from the Tertiary of California;
A nacardioxylon molli1 Krausel (1922) from
the Miocene of Sumatra; A nacardioxylon
caracoli Schonfeld (1947) from the Tertiary
of Colombia; Anacardioxylon mangiferoides
Ramanujam (1960) from the Tertiary of
South India; Glutoxylon burmense (HOLDEN)
Chowdhury (1934, 1936, 1952; CHOWDHURY
& TANDAN, 1952; GHOSH & TANEJA, 1961)
from the Tertiary of Assam, Burma and West
Bengal; Gltdoxylon bengalensis Mukherjee
(1941, 1942) from the Tertiary of Bengal;
Glutoxylon chowdhurii Ghosh (1958) from the
Tertiary of Manipur; Schinoxylon actinopor
osum Kruse (1954) and Edenoxylon parviareo
latum Kruse (1954) from the Eocene of Eden
Valley, Wyoming, U.S.A.

Of all the above fossil woods only A nacardi
oxylon caracoli and A nacardioxylon mangi
feroides can be compared with the present
fossil wood. However, A nacardioxylon cara
coli Schonfeld (1947) differs from the present
fossil in having very large vessels (mostly
200-300 [L in tangential diameter and 300 [L

radial diameter) which are 1-2 per sq. mm.,
and the ray cells are crystalliferous. Similar
ly Anacardioxylon mangiferoides Ramanujam
(1960) also differs from this Intertrappean
fossil wood in having 2-3 seriate initial
parenchyma and in the xylem rays which are
mostly uniseriate.

The genus Semecarpus, which is nearest in
wood structure to the present fossil wood,
consists of about 40 species (WILLIS, 1957,
p. 603) of trees with a blistering acrid juice,
distributed in the Indo-Malayan region and
extending to Australia. About 13 species
are endemic in Ceylon. In the Indian region
about 8 species are reported to occur. Of
these 5 species are found in India proper,
while the rest occur in Burma and East
Pakistan. Semecarpus anacardinm, a mode
rate-sized, deciduous tree, is found scattered

1. Berger (1923) compared it with the Burseraccae
and gave it a non-committal name, Sumatroxyloll
mollii (Krausel) Berger. However, even now· the
affinities of this fossil wood are uncertain.
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In the sub-Himalayan tract, in Bengal,
Assam, Chittagong, Chota Nagpur, and
throughout the greater part of the Indian
Peninsula (TROUP,1921, p. 236). S. travan
corica and S. auriculata are distributed in
moist forests of Tra vancore, and S. kurzii is
found in .the Andamans.

SPECIFIC DIAGNOSIS

A nacardioxylon semecarpoides sp. novo

Wood diffuse-porous. Growth rings not
observed. Vessels small to medium-sized,
t.d. 45-165 fL, r.d. 45-150 fL, solitary and in
radial multiples of 2-3, sometimes of more
cells; vessel-members of small to medium in

length, 210-450 fL long; perforations simple;
intervessel pit-pairs large, 8-12 fL in diameter,
bordered, alternate, round to oval with
lenticular, horizontal apertures. Parenchyma
paratracheal in 1-3cells or more broad sheath
round the vessels, sometimes with short
lateral extensions; parenchyma strands 2-4
celled. Xylem rays 1-3 cells and 28-75 fL

wide, 7-11 per mm., heterogeneous consisting
of procumbent cells, with 1-3 marginal rows
of upright cells. Fibres thin to moderately
thickwalled, non-septate.

Holotype - B.S.I.P. Museum TO. 32807.
Locality - Mahurzari, district Nagpur,

Maharashtra.
Horizon - Deccan Intertrappean series.
Age - Early Tertiary (Probably Eocene).
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EXPLANATION OF PLATE 1

1. Cross-section at low magnification to show the
distribution of the vessels. X 28.

2. Intervessel pit-pairs. X 400.
3. Tangential longitudinal section showing the

vessel-m~mbers, and the distribution of the xylem
rays. X 50.

4. Cross-section showing the shape and
si ~e of the vessels, arrangement of the fibres

and the distribution of the parenchyma. X
50.

5. Radial longitudinal section showing the hetero
geneous ray tissue. X 80.

6. Tangential longitudinal secti:m magnified to
shaw non-septate fibres and the xylem rays with
enlarged upright cells presumably containing
crystals. X 100.
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