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OCCURRENCE OF ARAUCARIAN WOOD FROM THE NEOGENE

OF WEST BENGAL, INDIA

G. P. SRIVASTAVA & U. PRAKASH
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ABSTRACT
A fossil wood of Araucariaceae is described from the Miocene beds of Bolpur near
Santiniketan in West Bengal. The wood shows mostly biseriate, alternate and conti-
guous hexagonal pits on the tracheidal walls. This finding forms the first record of
Araucariaceae in the Neogene of India.
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INTRODUCTION

HIS paper deals with an araucarian

I fossil wood collected from the Ter-
tiary exposures near Santiniketan in
Birbhum District of West Bengal where
large number of silicified woods of varying
dimensions are found in the ferruginous
concretionary beds. The geology of West
Bengal has been worked out in detail by
Hunday and Banerjee (1967) who state
that the presence of Tertiary rocks is known
both in peninsular and extrapeninsular
regions of this state and these rocks are
considered to be of Miocene age. However,
it is only in the peninsular region of the
state that small patches of Tertiary grits
and gravel beds occasionally with clays and
dicotyledonous fossil woods have been
reported from the parts of Midnapur, Barn-
kura, Birbhum and Bardhaman districts.
These isolated patches of the Tertiary rccks
over a wide area suggest the presence of a
continuous belt of Tertiary formations in
this part of the state. Hunday (1954) has
shown the resemblance of these formations
of Bankura and Midnapur districts with
the formations overlying the Baripada lime-
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stones (Miocene) in the Mayurbhanj Dis-
trict of Orissa and thought that these might
be equivalent to the rccks of Tipam Series
of Assam. However, from the palaeo-
botanical evidence as reflected by the assem-
blage, a Neogene age was also suggested
for the petrified woods by Bande and Prakash
{1980) because the presence of dipterocarps
and the dominance of legumes is characteris-
tically indicative of a Neogene age in the
Tertiary of India.

A rich flora, comprising mainly the fossil
woods, has been worked out from the
Tertiary of West Bengal by various workers.
These include a variety of taxa of petrified
woods of Dipterocarpoxylon bolpurense
Ghosh & Roy (1979¢), Shoreoxylon benga-
lensis Roy & Ghosh (1979a), S. tipamense
Prakash & Awasthi (Bande & Prakash,
1980), S. robustoides Roy & Ghosh (1981a)
and Anisopteroxylon santiniketanense Ghosh
& Roy (1980b) of Dipterocarpaceae, Cale-
phylloxylon bengalense Ghosh & Roy (1979¢)
of Guitiferae, Chiscchetcnoxylon bengalensis
Ghosh & Roy (1979d) of Meliaceae. Dra-"
cantomelumoxylon mangiferumoides (Ghosh
& Roy, 1979b; Roy & Ghosh, 1981b),
Glutoxylon burmense (Holden) Chowdhury
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(Roy & Ghosh, 1979b), Melanorrhoeoxylon
garbetaense (Ghosh & Roy, 1980d; Roy &
Ghosh, 1981b), Mangiferoxylon assamicum
Prakash & Tripathi (Roy & Ghosh, 1981b),
Lanneoxylon grandiosum Prakash & Tripathi
(Roy & Ghosh, 1981b) and Buchnanioxylon
indicum (Ghosh & Roy, 1980d; Roy &
Ghosh, 198!b) of Anacardiac.ae, Canari-
oxylon indicum Ghosh & Roy (1978) of
Burs:racea~,  Paghudioxylon  bankurensis
Chowdhury, Ghosh & Kazmi (1960), P.
bengalensis Ghosh & Roy (1982), Millzt1i-
oxylon bengalensis Ghosh & Roy (1979a),
M. pongamiensis Prakash (Ghosh & Roy,
1981a), Gassinium barooahii Prakash (Bande
& Prakash, 1980; Ghosh & Roy, 1982),
C. ballavpurense Ghosh & Roy (1981b),
Cynometroxylon holdeni (Gupta) Prakash
& Bande (Bande & Prakash, 1980), Koom-
pasioxylon elegans Kramar (Bande & Pra-
kash, 1980), Ormosioxylon bengalensis Bande
& Prakash (1980), Albizzinium eolebbekianum
Prakash (Ghosh & Roy, 1981a) and Pelto-
phoroxylon ferrugineoides Bande & Prakash
(1980) of Leguminosae, Terminalioxylon
tertiarum Prakash (Ghosh & Roy, 1980a),
Terminalioxylon sp. Deb & Ghosh (1974)
and Anogeissusoxylon bengalensis Roy &
Ghosh (1979b) of Combretaceae, Mallo-
toxylon cleidionoides Roy & Ghosh (1982)
of Euphorbiaceae and a palm wood belong-
ing to Palmoxylon coronatum Sahni (Roy &
Ghosh, 1980).

The present finding forms the first record
of an araucarian wood from the Tertiary
of West Bengal indicating the presence of
this family in the Nepgene of India for the
first time. Woods of Araucaria and Agathis
are so similar anatomically that there is
no certain way of distinguishing them
(Greguss, 1955; Jane, 1955, p. 319).

SYSTEMATIC DESCRIPTION
FAMILY — ARAUCARIACEAE
Genus — Araucarioxylon Kraus, 1870
Araucarioxylon sp.

PL 1, figs 1-5; Text-figs 1-3

The study is based on a piec: of secondary
wood measuring about 12 ¢m in length and
3.5 cm in diameter. The preservation is
- good enough to show most of the structural
details except field pits.

-Bars of Sanio absent.
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Wood non-porous. Growth rings distinct,
consisting of growth zones 8-42 cells or
646-1520 wm in width, delimited by a thin
band of late wood trach-ids. Transition
from early to late wood abrupt (PL 1, figs
1, 2). Late wood about 2-5 czlls or 115-200
4m in width composed of thick-walled,
compactly arranged, squarish to tangen‘ially
elongated tracheids measuring about 10-16
wm in radial diameter and 10-25 pwm in tan-
gential diameter (PL. 1, fig. 2). Early wood
contributes m:re than 80 per cent of
the growth zone (Pl. I, figs 1, 2), about
6-40 cells or 275-1370 um in width consisting
of comparatively thin-walled, quadrangular,
radially elongated tracheids with big lumen
arranged in radial rows and measuring
36-40 um in radial diameter and 24-32 pum
in tangential diameter. Tangential walls
of the trach:ids appear smooth without any
pits but radial walls are found pitted at
places. Parenchyma absent. Intertracheidal
pits 1-3 (mostly 2) seriate (Pl I, fig. 5;
Text-fig. 1A-C), alternate, contiguous, hexa-
gonal in shaps, and 8-10 pm in diameter.
Xylem rays evenly
distributed, 7-8 per mm, homogeneous,
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TeXT-FiG. 1 — A, Radial longitudinal section
showing alternate, triseriate tracheid pitting, slide
no. 35590-1V; B, radial longitudinal section show-
ing uniseriate tracheid pitting, slide no. 35590-1V;
C, radial longitudinal section showing alternate,
biseriate tracheid pitting, slide no. 35590-IV.
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almost uniseriate (P1. 1, figs 3, 4), 1-7 (mostly
2-3) cells or 40-240 pm in height made up
of oval to barrel-shap:d cells as seen in
tangential section. Cross-field pits could
not be seen due to ill preservation. Resin
canals not present.

Specimen — B.S.LP. Museum no. 35590.

Locality — Near Santiniketan, Birbhum
District, West Bengal.

Age — Miocene.

DISCUSSION

Presence of growth rings, almost uni-
seriate xylem rays and tracheids with alter-
nate, hexagonal bordered pits on the radial
walls indicate the affinities of the present
fossil wood with the family Araucariaceae
among the living conifers. Fossil wocds
showing such characters are usually des-
cribed either under the generic name Dad-
oxylon Endlicher (1847) or Araucarioxylon
Kraus (1870, in Schimper, 1870-72). How-
ever, there is a difference of opinion among
the palacobotanists as to the nomenclature
of fossil woods with araucaroid pitting.
For a long time all fossil woods of this type
from the Palacozoic were included in Dad-
oxylon while those from the younger for-
mations were put under Araucarioxylon
(Seward, 1963) because the former were
thought to belong to Cordaitales and the
latter to Araucariaceae. Some palaeobota-
nists thought that the name Dadoxylon be
used for secondary wood with araucaroid
type of tracheidal pilting irrespective of the
age of fossil woods (Potonié, 1902; Gothan,
1905). Contrary to this White (1908) opined
that the age must be taken into account
while distinguishing Dadoxylon from Arau-
carioxylon. However, Maheshwarl (1972)
while revising Lower Gondwana wood taxa
suggested that the secondary woods with
araucaroid radial pitting and cupressoid
cross-field pits having uniseriate or rarely
partly biseriate rays should be assigned to
the genus Araucarioxylon and those with
usually more than 1-seriate rays should be
placed under Dadoxylon. From this it
seems that Maheshwari has laid much stress
on the width of the rays which according
to others (Bailey & Faull, 1934; Dayal, 1972,
Lakhanpal, Prakash & Bande, 1977; Prasad,
1978, 1982) is not a constant feature and is
quite variable. Lepekhina (1972) has also
given a classification of fossil woods with
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araucaroid pitting (Dadoxyleae). Accord-
ing to her there is no difference in the secon-
dary wood of Araucarioxylonand Dadoxylon,
the xylem rays in both of them as a rule
are uni-biseriate and rarely up to 5 seriate.
The difference lies in the presence of endarch
primary xylem with rather large, nonseptate
pith without secretory canals which occur
in Dadoxylon as against the secondary wood
found only in Araucarioxylon. Lepekhina’s
view is also in accordance with the original
diagnoses given separatcly for Araucarioxy-
lon Kraus and Dadoxylon Endlicher. Re-
cently Prasad (1982), while dealing with
Indian Palacozoic woods, has also instituted
a new genus Parapalaeoxylon to accommo-
date exclusively the secondary woods which
show araucaroid tracheidal pitting and
bordered cross-field pits. As the present
fossil wocd consists only of secondary xylem
and possesses growth rings, almost uniszriate
xylem rays and the tracheids with alternate,
hexagonal bordered pits on the radial walls,
it is assigned to the genus Araucarioxylon
Kraus. Because the cross-field pits and
some other anatomical features could not
be ascertained in the present specCimen
due to bad preservation, the present
fossil wood has been described here as
Araucarioxylon sp. without assigning it to
any particular species till better preserved
specimens with more details are available.

A survey of literature dealing with the
araucarian woods shows that a considerable
number of these woods have been recorded
from India and abroad (Florin, 1963; Rama-
nujam, 1976, 1978; Stockey, 1982). The
oldest record in India is from the Upper
Triassic Maleri beds near Tiki in Central
India (Sahni, 1931). The other records
are those from the Jurassic onwards (Shukla,
1938, 1944; Billiamoria, 1948; Bharadwaj,
1953; Sah & Jain, 1964; Chitaley, 1949;
Suryanarayana, 1956; Singhai, 1958;
Lakhanpal, er al., 1977; Bose & Mahe-
shwari, 1974). However, we are dealing here
only with the araucarian woods which have
been described from the Tertiary of the
Indian subcontinent. So far only six woods
have been described from the Deccan Inter-
trappean beds. They are Dadoxylon
deccani Shukla (1938), D. resionosum Shukla
(1944), D. chhindwarensis Billimoria (1948),
D. eocenum Chitaley (1949), D. shuklai
Singhai (1958) and Araucarioxylon mohgao-
ensis Lakhanpal, Prakash & Bande (1977).
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Prakash and Bande (1980) have also des-
cribed an araucarian wood as Araucarioxylon
sp. from the Tertiary of Burma. Besides,
an araucarian wood has been discovered
recently from the Tertiary sediments near
Jaisalmer in Rajasthan (J. S. Guleria —
personal communication). On superficial
comparison with these fossil woods we have
found that in most of the structural details
our fossil wood comes very near to the wood
described by Prakash and Bande (1980)
from the Tertiary of Burma. However,
a detailed comparison is not possible due
to lack of some important characters like
the cross-field pits in both the fossil
woods.

The family Araucariaceae contains two
extant genera, Agathis Salisbury and Arau-
cariu de Jussieu. They are tall coniferous
trees and are today confined to the southern
hemisphere. The genus Agathis  has
presently been revised by Whitmore (1980)
and consists of 13 species and exclusively
found in the eastern part of southern hemi-
sphere extending from Philippines to New
Zealand and Malaya to New Caledonia.
The genus Araucaria according to De Lau-
benfels (1972) has 18 species and is presently
distributed in New Caledonia, New Guinea,
eastern Australia, Chilean-Argentine Cor-
dillera and Brazil. The fossil records of
Agathis are meagre and seem to be confined
to the southern hemisphere (Florin, 1963),
whereas the records of Araucaria are much
more complete. Thus this genus appears
to have been more wide spread in past both
in northern and southern hemispheres
(Kendall, 1949, 1952; Harris, 1979; Stockey

1981, 1982;
1976, 1977).

The araucarian remains have so far been
recorded till the Palaeocene-Eocene in
India and it was thought that the family
Araucariaceae became exiinct afterwards.
But the present record of the fossil wood of
Araucariaceae from the Neogene of West
Bengal extends the presence of this family
till the Neogene in India. Besides, a fossil
wood of Araucariaceae has also been record-
ed from the Mio-Plioc:ne Irrawaddy Series
of Burma. However, between the Palaeo-
czne-Eocene of the Deccan Intertrappean
beds and the Neogene of West Bengal, we
do not have any records of Araucariaceae
from the Oligocene and other Neogene
formations of the peninsular India. Even
the Cuddalore Series ¢f South India, the
Kankawati S.ries of north-west India, the
Tipam and Dupitla Series of north-east
India from where the fossil woods and other
plant remains have extensively bzen worked
out, do not have so far any record of
fossil wood or mega- or microremains of
Araucariaceae. The absence of Araucaria-
ceae from the Oligoceng and other contem-
porary Neogene floras of India is quite
puzzling. However, further extensive stu-
dics on the Neogene floras of India would
solve its present erratic distribution during
the Neogene.

Florin, 1963; Ramanujam,
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EXPLANATION OF PLATE

1. Cross section in low power showing growth rings 3. Tangential longitudinal section showing uni-

with early and late wood tracheids. x 40; slide seriate xylem rays. X 100; slide no. 35590-11.

no. 35590-1. 4. Radial longitudinal section to show homogeneous
2. Cross section magnified to show thin-waliled xylem rays. % 120; slide no. 35590-111.

early wood tracheids thick-walled late wood 5. Radial longitudinal section showing biseriate,

tracheids and the xylem rays. X 100; slide no. alternate, hexagonal tracheid pits. % 300; slide

35590-1. np. 35590-1I1.
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