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ABsTRACT

A fossil dicotyledonous wood collected from Bankura Damodar Railway-cutting, south
of 18/7 railway mile post, north of Gangabandh village, is reported here. Its age is possibly
Upper Miocene. It appears to be new to science and is named Pahudiozylon bankurensis
Gen. Et. Sp. Nov.

INTRODUCTION

While mapping Bankura district of West Bengal, Shri A. L. S. Hunday.
Geological Survey of India, Calcutta, collected a fossil wood specimen during his
1952-53 field survey. The exact locality from which this specimen was collected
has been given by him as Bankura Damodar River Railway-cutting, south of
18/7 railway mile post, north of Gangabandh village (sheet 73-M/7), Bankura
district. The fossil bears G.S.1. No. P2/126.

The preservation of the fossil is fairly good. Tt has a variegated colour which
ranges from creamy white to reddish brown with sparkling yellow or scarlet red
patches at irregular intervals. In size, the specimen is about 36 c¢m. long and
15 cm. wide, and somewhat round in shape. Examination by hand lens shows
that the specimen is a part of a fairly large trunk. It is from a portion neither
very close to the centre of the trunk nor from near the bark.

As to the age of the fossil the Geological Survey of India says, ‘‘It seems fairly
safe to assume that the Bankura and Garbata specimens may belong to the Miocene,
and possibly the Upper Miocene”. '

Axaromy oF THE Fossim—G. S. I. No. P2/126 aND ITS COMPARISON
WITH THE SECONDARY XYLEM OF LIVING PERENNIALS

A. Macroscopic study

It is a porous wood indicating its affinity jwith the living dicotyledons. The
structure is typically diffuse-porous,

Growth. rings are distinctly visible to the naked eye, 3-6 rings per cm. At
certain places, growth marks bave been noticed to run in an undulating fashion.
The rate of growth varies considerably.

Vessels are easily visible to the eye. They are usually solitary and sometimes
in radial multiples of 2-3 (Text-fig. 1). They are generally round to oval in shape.
Tyloses are absent but gummy deposits occasionally fill up some vessels. The
distribution of vessels is more or less uniform throughout the specimen.

Fibres are individually indistinct, although collectively they show up promi-
nently against the other tissues.

Parenchyma cells are clearly visible to the naked eye. In fact, the most cons-
picuous structure is its parenchyma distribution (Text-fig. 1). Firstly, they are
in initial bands demarcating the growth rings. This structure is a prominent and
constant feature of the wood. Secondly, they are paratracheal showing aliform
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to aliform-confluent distribution. Often they are in thick patches surrounding a
batch of vessels and forming an undulating outline. The aliform type is characte-
ristic and mostly appears as almond-shaped (Pl. 1I, Figs. 1, 3).

Rays are not very clear to the eye but distinct under a hand lens. They are
more or less evenly distributed, showing up as fairly wide, white lines on the end
surface, On the tangential surface they appear to be very low.
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TEXT-FI1G. 1.

Diagrammatic sketch to show general pattern of parenchyma
distribution in the fossil. > 11.

Amongst the gross anatomical features of the fossil, the following points are
of importance :

(s) It is a diffuse-porous wood,

(12) Tts vessels are evenly distributed,

(#t) The parenchyma forms distinct aliform to aliform-confluent structure.
Although each growth ring may show some variation in the structural
pattern of these parenchyma cells, yet there is no doubt that they are
the major types of parenchyma distribution in the wood.

(iv) Rays are fairly wide and low.

From a comparative study of the wood samples at our disposal as well as from
some published literature on the secondary xylem of living dicotyledons, namely,
Anon. (1953), Chalk (1932-39), Lecomte (1926), Metcalfe and Chalk (1950), Moll
and Janssonius (1914), Normand (1950), Pearson and Brown (1932), Reyes (1938),
1t appears that the fossil under investigation may belong to Anacardiaceae,
Combretaceae, Leguminosae, Moraceae and Sapindaceae. Further elimination amongst
these families is, however, possible only on the basis of microscopic structure.

B. Microscopic structure

Growth rings : The conspicuous concentric marks at narrow to wide intervals
are due to initial parenchyma cells.
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Vessels are moderately large to large. Their distribution shows 2-3 per mm?,
There is very little difference in size between the early and the late pores, Occa-
sionally one may come across some small pores near the growth marks but this is
not & constant feature. Vessels are fairly thick-walled. Perforation plates are
simple, horizontal to slightly oblique. Inter-vessel pits are alternate, rather small,
not so crowded. The vestured nature of the pit is indicated under high power
(Pl. TI, Fig. 6). Vessel-ray and vessel-parenchyma pits are somewhat similar
to inter-vessel pits.

Fibres are fairly well-preserved at places but not so well as the parenchyma cells.
They are slightly angular to round in cross section and show somewhat radial
alignment. They are moderately thick-walled, non-septate and non-libriform.

Parenchyma cells are of two types : (a) The initials are 2-3 cell thick demarcat-
ing the seasonal growth. In shape they are nesrly rectangular in cross section ;
{b) Paratracheals show up prominently. Those that are adjacent to the vessels
are rather elongated adjusting themselves to the outer walls of the vessels. Those
that are far away from vessels are rectangular to roundish in shape. The general
structural pattern they produce is mostly aliform-confluent. In fact, this is the
most conspicuous structure that characterizés the fossil. The peculiarity of the
fossil appears to be aliform-confluent type of distribution of parenchyma cells in
which 3-4-5 to 5 or even 6 vessels or vessel-pairs are linked up. In the longitudinal
section there is no tendency for the parenchyma cells to be arranged in storeyed
structure. There are, however, many parenchyma cells which are chambered.

Rays are fairly prominent, uniseriate to triseriate, mostly 2-3 seriate and
homogeneous ; uniseriate rays are 4-1C cells in height. Multiseriate rays are upto
25 cells and 300 in height. They show a distinct tendency to an arrangement
in echelon and may give at places the impression of faint ripple-marks. The
individual cells are mostly round to slightly oval and moderately thick walled.

The next stage is to compare these anatomical details of the fossil with those
of the living members of the five families mentioned earlier in this paper. In the
family Anacardiaceae, two genera Mangifera and Semecarpus show some similarity
with the fossil in the cross-section but careful scrutiny reveals that they are different
from the fossil in two respects, i.e. in conspicuous aliform parenchyma and the
ray structure. There is also some resemblance between the fossil and the Termi-
nalias of the Combretaceae and Nephelium lappaceum of the Sapindaceae. But on
the basis of uniseriate rays and thin walled nature of ray cells, members of these
two families can also be eliminated. Although the genus Artocarpus of the Moraceae
may show some resemblance with the fossil in respect of the structure visible
on the end surface yet it is evident that the unknown fossil is not an Artocarpus
because there is neither initial, parenchyma nor vestured pits in the latter. We
are now, therefore, left with timbers of the family Leguminosae.

In an investigation on a somewhat similar fossil waod from the eastern corner
of Ranigunj coal field of India, one of us (Chowdhury) has classified some members
of the living Leguminosae which have paratracheal parenchyma cells. Taking
the data from a table given in that paper, it appears that only a limited number of
genera show affinity with the fossil under investigation and these are: Afzelia,
Albizzia (except A. amara, A. coriaria, A. falcata, A. ferruginea, A. mollis and
A. moluccana), Cylicodiscus, Desmodium tiliafolium, Intsia, Macrolobium, Qugeinia,
Pahudia, Parkia, Pithecolobium and Saraca.

- Now a good many of these woods can be eliminated by the structure of the rays
visible on the tangential surface. For instance, in Cylicodiscus the rays are always
2.4 seriate while Desmodium tiliafoliwm is ring-porous. The rays in Parkis and
Saraca aré heterogeneous. Again, in Pithecolobium they are uniseriate. Macro-
lobiwm has also exclusively uniseriate rays which are rather thin walled. Although
Ougeinia has.2-3 seriate rays like the fossil yet it can be easily discarded because of
constant presence of ripple-marks in it. We are thus now left. with four genera,
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namely, Afzelia, Albizzia, Intsia, and Paehudia. Of these, the first three genera
are so similar that they cannot at present be separated by the anatomical structure
of their secondary xylem. They, however, differ from Pakudia in having septate
fibres. The point to note here, is that the fossil under investigation has shown no
septate fibre. It will, therefore, be seen that the G. S. I. No. P2/126 shows the
greatest similarity with the genus Pahudia.

COMPARISON OF THE FOsSIL wooD G.8.I. No. P2/126 wiTtH THE
DICOTYLEDONOUS FOSSIL WOODS PREVIOUSLY REPORTED

A. Fossil from India

There are only a few leguminous fossil woods that have so far been reported
from India. It was Gupta (1936) who for the first time showed affinities of a
specimen from Burma to Leguminoxylon burmense Gupta (1936). Description of
this fossil wood given by him does not match with the anatomy of the specimen
under study here.

In 1953 Ramanujam reported Albizzia from the Tertiary rock of South Arcot.
Again he reported (1954a) some Leguminous woods from the same locality. These
two notes however, are not, accompanied by photomicrographs nor by diagrams.
It is therefore, not possible for us to say whether Bankura specimen matches
with those reported by Ramanujam. Later, in 1954 he reported again two mem-
bers of the family Leguminosae from near Pondicherry. They are Caesalpinio-
zylon sitholeyt and Acactoxylon indicum. The first specimen shows no clear growth
marks. Its fibres are libriform to semi-libriform. The rays are 2-3 seriate but
the shape of individual ray cell is not given. Under the rays he says there is “a
definite tendency towards storied arrangement’, but in another place he reports
“there are no ripple marks”. It will, therefore, be seen that the G.8.I. fossil wood
No. P2/126 does not match with Caesalpiniorylon sitholeyt.

As regards Acaciorylon tndicum, Ramanujam reports that it has faint growth
marks, scanty vessels, and 2-5 seriate rays with individual cells round to oval and
no ripple marks. Fibres are described as “‘typically septate” a feature which we
have not come across so far in the living Acacias. In view of all these differences,
it can be said that Bankura fossil is not similar to A4caciozylon indicum.

B. Tossil from outside India

Several fossil woods from outside India have been reported to show affinites
with the woods of the family Leguminosae. At present there are 5 well established
form genera. These are Cassiozylon, Acacioxylon, Caesalpinioxylon, Leguminozylon
(Edwards 1931) and Cynometrozylon (Chowdhury and Ghosh, 1946). Without going
into the merit of the creation of these genera, we shall consider only those specimens
which show some similarity with the fossil under investigation.

Among the Acacioxylon, only A. antiguum Schenk Krausel (1939), may be
considered here. This specimen has banded parenchyma, making it entirely different
from our fossil. Within the form genus Caesalpinioxylon, C. quirogae Schenk,
C. migiurtinum Chia., C. Ducis-Aprutii Chia., C. Zaccarini Chia. (1953) and C.
mogadaense Bour. (1950), show some general similarity with the fossil from Bankura
in gross features. But C. quirogae Schenk has uniseriate rays and cannot therefore
be matched with it. Chiarugi’s three specimens are also different from our fossil,
for C. migiurtinum has vertical gum ducts of traumatic type, C. Ducis-Apruttis has
scanty parenchyma and less number of vessels per unit area while C. Zaccarini has
diffuse parenchyma and 3-5 seriate rays. Again in C. mogadaense Bour, parenchyma
cells are profusely developed and the rays are mostly uniseriate. It will, therefore,
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be seen that none of the Caesalpinioxylon so far reported can be matched with
G.8.1. fossil No. P2/126.

As regards Leguminozylon, 3 species reported by Krausel, one by Schonfield
(1947), and one by Boureau (1951) will be considered here. L. acaciae Kr. has
diffuse parenchyma, and 1-2 seriate homogeneous rays and its fibres are entirely
libriform. Thus, there is considerable difference from our fossil. In L. Edwardsi
Kr., rays are uniseriate and homogeneous and there is scanty development of paren-
chyma cells. Again, in L. ulbizzae Kr., there are vertical gum ducts of traumatic
type and the growth rings are demarcated by thick walled late fibres. Thus none
of Krausel’s specimen shows similarity with Bankura specimen. Now Schon-
field’s specimen L. grossei has paratracheal broken bands and rays are 2.3 seriate
and 30-60 cells high. So this also can be eliminated. Finally, let us consider
Boureau’s specimens L. Menchikoffit from Eocene of Algeria. This fossil shows
profuse development of parenchyma and has mostly 2-seriate rays which occasionally
may be 4-seriate. It will, therefore, be clear that none of the eleven species .of
fossil leguminous woods compared here matches in all respects with our fossil
marked G.S.1. P2/126.

NaME anp DiagNosis

The fossil wood under investigation shows close affinities with the secondary
xylem of the living genus Pahudia (Leguminosae-Caesalpiniodeae). In our opinion
the names Leguminorylon Gupts (1936) and Caesalpinioxylon Schenk (1890) are
likely to bring confusion because under these classes made by systematists, we
have plants which show a great diversity of anatomical structure in their secondary
xylem.

The generic name Pahudiorylon proposed here includes all Pahudias now
known to Science. The fossil G.S.I. P2/126 is specifically named as Pahudioxylon
bankurensis. Its generic and specific diagnoses are given below :

Genus : Pahudiozylon K.A. Chowdhury, S.8. Ghosh and M.H. Kazmi.
A diffuse-porous wood.

Growth rings : distinct and clear, 3-6 per cm.

Vessels : moderately large to large, clearly visible to the eye, solitary or in
radial multiples 2.3, fairly thick-walled. Tyloses absent but gummy deposits
sometimes present. Perforation plate simple, horizontal to slightly obligue.
Intervessel pits rather small, alternate, not crowded, vestured (Pl. II, Fig. 6).
Vessel-ray and vessel-parenchyma pits almost similar to inter-vessel pits.

Fibres : fairly distinet. In cross section round to angular, showing tendency
for radial alignment. They are non-libriform and non-septate.

Parenchyma : prominent, visible to the eye. Two types are seen : (a) initial,
2-3 cells thick, nearly rectangular in cross section, demarcate the growth rings
clearly ; (b) paratracheal forming aliform to aliform-confluent structure, more often
aliform-confluent.

Rays : fairly clear to the eye but distinet under hand lens with a tendency
for faint ripple marks, mostly 2-3 seriate, homogeneous. Individual cells fairly
thick-walled, mostly round, rarely oval. ‘

Species : Pahudiozylon bankurensis K. A. Chowdhury, S. S. Ghosh and
M. H. Kazmi.

Vessels : more or less evenly distributed, very few to few, 2-3 per mm?., solitary
or in radial multiples, 20 per cent in pairs, the rest solitary. Tangential dismeter
solitary vessels varies from 52-180x and radial 52-2254.

Fibres : no maceration was possible to obtain, hence length not known.
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.. . Parenchyma : two types (a) initials somewhat flattened, (b) paratracheal next
to the vessels flattened to adjust themselves to the wall of vessels, far away from
vessels rectangular to round ; non-storied, chambered with single crystal.

" "Rays : moderately broad, rather widely spaced, 2-3 seriate, 30-40x in width,
15-25. cells and 280 to 365y in height. Individual cells 12-16x in width.

SuMMARY

1. A dicotyledonous fossil wood from Bankura District, West Bengal, India,
is described and recorded here. It bears the number G.S.I. P2/126.

2. An anatomical study of the fossil has been made. It shows affinities to
living genus Pahudia of the Leguminosae. )

3. Comparison of this fossil with those previously reported from India and
outside, has been made and their possible affinities are discussed. The fossil
G.8.1. P2/126 appear to be the first specimen of Pahudioxylon so far reported and
it is named Pahudioxylon bankurensis.

4. The age of the fossil is believed to be Miocene, probably Upper Miocene.
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EXPLANATION OF PLATE
{No retouching has been done to any negative]
Plate No. II

Pahudioxrylon bankurensis, Gen. Et Sp. Nov.

Fig. 1. Transverse section showing distribution of vessels, rays (R), Parenchymsa arrange-
ment and growth marks (GM)Xx10

Fig. 2. Transverse section showing aliform (AF) and aliform confluent (AC) type of parenchyama,
growth mark with initial parenchyma cells and fibers (F) x 30.

Fig. 3. Transverse section showing mainly aliform parenchyma (AF) and arrangement of
fibres x 30.

Fig. 4. Tangential section showing shape and size of the rays and their composition x100.

Fig. 6. Tangential section showing ray distribution. Note that some rays are arranged in
echelon (E) x63.

Fig. 6. Vestured nature of inter-vessel pits x 1000,
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