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ABSTRACT

A fossil wood snowiag close afliaities with the modern woods of Podocarpus has been described
here from the Deccan Intertrappean Beds of Malabar Hills, Bombay. This is the first authentic re-
cord of Podocarpaccae in the Deccan Intertrappean flora of India.

INTRODUCTION

Some months back Prof. R. C. Misra gave us a well preserved piece of fossil
wood for investigation.

The details regarding its collection are given by him (in
litt.) as below :

“The fossil wood specimen was collected from the debris of the foundation
of a buildiag close to Hyderabad House at Nepean Sea Road, by MASTER VIKRAM
AGNIHOTRI, and handed over to me. I visited the area and I am firmly of the opi-
nion that the specimen must have come from the close-by Malabar Hill Intertrappean
formation.

Thus according to the information furnished by Prof. Misra the specimen was
collected from the Deccan Intertrappean Beds of Malabar Hills, Bombay. After a
detailed study it was fouad to show close similarity with the woods of the genus
Podocarpus of Podocarpaceae and has been described in the following pages as Podocar-
poxylon vikramii sp. nov.

The presence of Podocarpaceae in the Deccan Intertrappean flora of India
has been suspected since 1931 when Sann1 described three coniferous comes, Indo-

strobus  bifidolepis, Takliostrobus alatus and ?Pityostrobus crassitesta in his “Revision of
Indian Fossil Plants, Part II.  Coniferales (b. Petrifactions)”. Of these, Tzkliostrobus
and Pityostrobus crassitesta were collected from the Deccan Intertrappean beds of
Takli near Nagpur but the exact locality of Indostrobus bifidolepis is mot known.
However, it was also believed to be collected from the area of Decran. Althoueh
Indosirobus bifidolepis is fundamentally abiztinean ir rature, it shows some affinities
also with Podocarpeceae in the possession of inverted ovules. The present finding
thus becomes the first authentic record of Podocarpaceae in the Deccan intertrappean
flora of India and confirms the presence of this family in India during the Earlv
Tertiary.

The earlier record of plant fossils from the Bombay Intertrappeans consists
of plants like conical bulbous roots, a segment of a smal trunk of dicotyledonous tree
with hark, an unsatisfactory piece of palm wood, fragments of wood similar to common
bamboo, sterns ol grasse,, two roundish leaves similar to the leatlets of leeeia, an im-
pression rescrmbling stem and flower or sced of a cyperaceous plant something  like
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Scirpus lacustris, seeds like that of Artabotrys odoratissima and some large seed-pods
(Buist, 1831; CarTER, 1832).

SYSTEMATIC DISCRIPTION

FaMiLy —PODOCARPACEAE

Genus—Podocarpoxylon Gothan, 1905

Podocarpoxylon vikramii sp. nov.
Pl 1, Figs 1-7, Text-figs. 1-4

Material—A. single piece of secondaiy wood 20 cm in length and 5.5 cm in
diameter.

Description—Growth rings present but not very conspicuous, delimited by thin
bands of dark coloured, late wood tracheids (Pl 1, Figs. 1,2 ). Transition from early
to late wood abrupt (Pl. 1, Fig. 2). Lale wood zone narrow, 2-7 cells wide, made
up of dark coloured, thick-walled, tangentially flattened small tracheids with radial
diameter 20-30 um and tangential diameter 30-40 pm. Early wood zone comprises
major portion of the growth ring, made up of about 25-30 cells in width ; early wood
tracheids large, comparatively thinner walled with big lumen, usually polygonal
in cross section, radially elongated, 40-80 pm in radial diameter and 50-50 pmin tan-
geatial diameter (Pl. 1, Fig. 2). Parenchyma scanty, diffuse, aifficult to locate in cross
section ; tangential walls of the tracheids smooth but their radial walls profusely
pitted. Pils numerous, bordered, circular in shape with rouaded apertures, 15-20 pm
in diameter, solitary, or contiguous, arranged ia 1-2 rows, and opposite to sub oppo-
site when biseriate (PI. 1, Figs. 4, 5; Text-figs. 2, 3). Bars of Sanio seen at places (Pl. 1,
Fig. 6). Xylem rays fine, uniseriate, 1-42 (usually 3-20) cells or 30-1200 pm in height
(Pl. 1, Fig. 3; Text fig. 1) ; ray cells thin-walled. Pits in the cross field 1-2 (mostly-1),
hordered, circular to oval in shape, 10-15 pm in diameter, with wide, usually oblique
(very rarely horizontal) apertures (Pl. 1, Fig. 7, Text-fig. 4).

Affinities—The anatomical characters of the fossil wood indicate that it belongs
to the conifers. However, absence of structural features like alternate, hexagonal
pitting as well as spiral thickenings oa the tracheid walls separates it from the families
Araucariaceae and Taxaceae. Further, as resin ducts and pinoid type of pitting are
absent in the fossil wood, the possibility of its belonging to Pinaceae is also ruled out.
Of the remaining three conifer families, namely, Taxodiaceae, Cupressaceae and Podo-
carpaceae, the fossil can easily be differentiated from Taxodiaceae on the basis of the
structure of the cross field pits. In Taxodiaceae the cross field pits are 1-5 (6) per field
area and are typically taxodioid, i. e., with horizontally oriented apertures. Besides
growth ring boundaries are quite striking and sharp in the family Taxodiaceae (Grei
guss, 1955, p. 57). Compared to this, in the fossil wood under discussion the cross
field pits are only 1-2, their apertures mostly oblique in orientation and the growth
rings are not very conspicuous. Although the families Cupressaceae and Podocar-
paceae are quite similar -anat?mically, in Cup_ressaceae the wood parenchyma is quite
frequent and usually with resin contents. Besides, cross field pits are 1-3(4-5) or more
and the height of the xylem rays does not exceed 30 cells in this family.

In the pre-
sent fossil wood from Deccan th¢ parenchyma is scanty and diffuse, the number of
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Tcxt-Fig. 1. Tangential longitudinal section showing uniseriate xylem rays. B. S.I.P.slide no. 6932.
Text-Fig. 2. Tracheids in radial section showing uniseriate bordered pits. B. S. I. P. slide no. 6933.
Text-Fig. 3 Tracheids in radial section showing biseriate bordered pits. B. I1.S. 1. P. slide no. 6933,
Text-Fig. 4. Radial longitudinal section showing cross field pits. B. S. I. P. slidecs no. 6933.

cross field pits is mostly 1, rarely two and the xylem rays are upto 42 cells in height.
Thus the family Cupressaceae is also eliminated and we are left only with the family
Podocarpaceae to which the fossil wood shows a very close similarity.

" The family Podocarpaceae consists of seven genera, viz., Acmopyle, Saxe-Gothara,
Dacrydium, Microcachrys, Phyllocladus, Microstrobos and Podocarpus. (Florin, 1963). But
except in Podocarpus where the height of the xylem rays is more than 30 cells similar
to the present fossil wood, in all the rest of these genera it is only upto 22 cells (GRE-
cuss, 1955, Table III). Thus, the present fossil shows maximum similarity with the
modern wood of Podocarpus. The similarity can be observed in the inconspicuous
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nature of growth rings, structure and distribution of intertracheid pits, type and num-
ber of cross field pits and the height and structure of the xylem rays. After critically
going through thin sections as well as descriptions and photographs of a large number
of species of Podocarpus it has been found that the fossil wood' could not be assigned to
any single species and its characters are distributed in various species of this genus
(GRhGUSb, 1855, 1974). However, in two extant species, viz., Podocarpus dacrydioides
A. Rich and P. rumphii Blume, loag xylem rays and diffuse pare.chyma similar to the
fossil are present. But in Podocarpus dicrydioides the growth rings are not as clearly
defined 1s ia the fossil wood from Deccan and in P. rumphii the parenchyma is abun-
dant which is scanty in the fossil. Of the two Indiaa species of Podocarpus, viz., Podo-
carpus neritfolius D. Do and  P. wallichianus C. Presl, the latter shows a closer resemb-
lance with the fossil than the former.  Podocarpus neriifolius differs from the fossil maialy
in the height of the xylem rays which are much smaller, 1-12 cells high, in this species
than in the fossil, where they are up to 42 cells high. The other Indiaa species, Podo-
carpus wallichianus resembles the fossil to a great exteat. Thus, in the fossil as well as
in the modera species, the xylem rays are uniseriate, nearly 40 cells in height, parea-
chyma is diffuse aad there are 1-2 pits per cross field. However, in the modera species
the apertures of the cross field pits are wider tha1 in the fossil and the Bars of Sanio are
also absent (Greguss, 1955, P1. 70). Thus it is possible that the fossil represents a form
from which the above species have originated.

Comparison with ths fossil spe showiag anatomical characters
of the family Podocarpaceae were usually described uader three generic names, viz.,
Podocarpoxylon, Phyllocladoxylon (GotsaN, 1905), and Mesembrioxylon Seward (1919).
Recently, LagkHANPAL ¢f al. (1975) while discussing the piroblem of nomenclature of
fossil woods of Podocarpaceac have suggested that the geaeric name Mesembrioxylon
should be oboadoaed in favour of Podocarpoxylon Gothan. However, KRAUSEL (1949)
recognised threz genera for the fossil woods of the family, viz., Podccarpoxylon Gothan,
Phyllocladoxylon Gothan and Circoporoxylon Kriusel. He differentiated these genera
mataly o1 the basis of the character of cross field pits. Accordingly, the cross ficld pits
are small with perpendicular to oblique apertures or there is a single, large, simple pit,
1. €., Eiporen in Podocarpoxylon (KrAUseEL, 1949, p. 152). But in Phyllocladoxylon the
cross field pits are big, mostly oaly 1 in the field and the pore is obliquely elliptical or
the pit is single, large and simple, i. e., Eiporea (KRrRAuser, 1949, p. 35). Lastly,
in Circoporoxylon the structure is as in Phyllocladoxylon or Podocarpoxylon and the single,
simple pit in every cross field (Eiporen) is almost circular or vertically oval, verv rarely
oblique elliptical (KRAUSEL, 1949, p. 156). From tie above three diagnoses it appears
that the boundaries between these genera are vague and it may not always be possible

to plac: a podocarpaceous fossil wood in any one particular genus. A critical study
of the photographs and text-figures of a large number of modera species ot Podocarpus
and Phyllocladus given by Grrcuss (1950) also supports iis obsarvation.  Thus in
rnany specics of Podocarpus, e. g., Podccarpus blumei (Pl 43), P. coriaccous (PL b, P
elatus (P). 47) and P. gracilior (P1. 53) Phyllocladoxylon type ol pitting is prescat.  Move-
over, in some ol the specics of Podocarpus c.g., . ferruginoid-s (Pl 51) and P. splcatus
(P). 67) more thano one type ol cioss filed pitting is prescat in the sime wood.  There-
fore, it is suggested that all the fossil woods showing anatomical chavacters of Podocar-
paceac ! should he deser ilu-rl' ander the geacric name Podocarpoxylon Gothan, as against
/‘/t}’llocludﬂxﬂ’/”fl Gothan, Gocoporoxylon  Kyivasel aad Alese mbrioxylon  Sewavd.

A large nuinher ol fossil woods helongiag to the Lunily  Podocarpaceae ave known
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from India and abroad (KrRAUSEL, 1949 ; Ramanujam, 1953, 1976, KRrRAUSEL & Jain,

1964 ; Acasue, 1969). Those described from the Tertiary are also many. However,

only six species are described from the Tertiary of India. These are Mesembrioxylon

schmidianum (Schleiden) Salni (1931) transferred to Podocarpoxylon  schimidianum by

KRrRuUsEL (1949), Mesembrioxylon Salnii Ramanujam (1953) ; M. tiruvakkorianum Rama-

nujam (1953), M. speciosum Ramanujam (1954), and M. Mahabalei Agashe (1969)

from the Micene-Pliocene Cuddalore Series near Pondicherry and Podocarpoxylon kut-
chensis Lakhanpal, Guleria and Awasthi (1975), from the Pilocene Kankawati Series
near Dhaaeti in Kachchh. All these species differ quite distinctly from the present
fossil wood in oune or the other anatomical character. Thus, in Podocarpoxylon  schmi-
dianum the xylem rays are quite long (up to 100 cells, average 36 cells), which are only
up to 42 cells (usually 3-20 cells) ia the preset fossil wood. Moreover, the paren-
chyma cells ave resiaiferous i1 P. schmidiznum. In Mesembrioxylon speciosum, M. sahnii
and M. Mahabaler the xylem rays arc smaller thaa in the present fossil wood being
only upto 18, 20 and 30 cells high respectively. Besides, in Mesembrioxylon spzciosum
the parenchyma is abundant, in M. mahabalei it is resiniferous and in M. sahnii it is
totally absent. Compared to this the pareachyma is scanty and non resiaiferous in
the present fossil wood. Ta Mesembrioxylon tiruvakkarianum the structure of the xylem
rays and the distributional pattera of the pareachyma is very similar to that of the
present fossil wood. However, a single, large borderless pit is present per cross field
area of this species whereas in the Deccan Tatertrappean wood there are 1-2 boar-
dered pits with oblique to horizontal apertures per cross field. Lastly, Podocarpoxylon
Kutchexsis although similar to this fossil wood in the height of xylem rays and paren-
chyama distribution, the xylem rays in this species are 1-2 seriate which are only uni-
seriate in the present fossil wood. Besides, the parenchyma cells are resiniferous in P.
kutchensis as agaiast noa-resiniferous parenchyma in the wood under discussion. Lastly,
the Bars of Sanio which are present ia the present fossil are absent iy P. kutchensis.
As the present fossil is distinct from all the knowa podocarpaceous fossil woods, it has
been described under a new species, Podocarpoxylon vikramii the specific name is after
Master Vikram Agaihotri who collected the present fossil from the Deccan Intertrap-
pean beds of Malabar Hills, Bombay.

The family Podocarpaceae is basically a Southern Hemisphere family extending
up t'o Japan, Ceatral America and West Indies. The genus Podocarpus consists of 100
Species growing in tropical to temperate climates of Southern Hemisphere but exten-
ding north to the Himalayas and Japan (WiLLis, 1973). The geaus is represented in
Inc.lia by two species, Podocarpus neriifolius and Podocarpus wallichianus. Podocarpus noris-
folzu.s grows in Sikkim, Bhutan, Assam, Bangla Desh, Burma, Andamans and Malav
Penmm.ﬂa exteading upto S. W. China and Sunda Islands. Podocarpus ze'al[z'v/’zzkznu;\‘
occurs in the Western Ghats from Nilgiri southwards, Khasi Hills, Martaban, Tenasse-
rim and Great Nicobar Islands (Ra1zapa & Samni, 1960). v S

SPECIFIC DIAGNOSIS

Y " &
G(,nu.,s——Podocarpoxylon Gothan, 1905
Podocarpoxylon vikramii SP. Nov.

Growth rings prescut hut not

very conspicuouns
wood abrupt.  Late wood zon Narrow

( » lransition from carly to late
» 27 cells wide

vcomposed ol thick-walled tangen-

Geoplytolog y, 14(2
plytology, 14(2) 175



tially flattened tracheids. Early wood 25-30 cells in width ; tracheids comparatively
thinner walled and radially elongated. Parenchyma scanty, diffuse. Piis on radial
walls of tracheids bordered. circular ia shape with rounded apertures, 15-20 um in dia-
meter, solitary or contiguous, arranged in 1-2 rows and opposite to subopposite when
biseriate. Bars of S-aio seen at places. Xpylem rays uniseriate, 1-42 (usually 3-20)
cells high. Pits wn th cross field 1-2 (mostly 1), bordered, circular to oval, 10-15 px in
diameter, with wide, usually oblique (very rarely horizontal) spertures.

Holotype—B.S.I.P. Museum No. 35518

Locality—Malabar Hills, Bombay

Horizon—Deccan Intertrappean Beds

Age—Early Tertiary
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EXPLANATION OF PLATE 1

Podocarpoxylon vikramii sp. nov.

1. Cross section at low magnification showing growth rings with wide zones of early wood separated
by thin zones of late wood. xX7.5 B. S. I. P. slide No. 6931.

2. Cross section magnified to show thin-walled early wood tracheids and thlck-wzllcd late wood
tracheids and xylem raysx40. B. S. I. P . slide no. 6931.

3. Tangential longitudinal section showing umiseriate xylem rays x 100. B. S. I. P. slide no. 6932.

4. Tracheids in radial longitudinal section showing uniseriate bordered pits. x 150. B. S. 1. P.
slides no. 6933.

5. Tracheids in radial longitudinal section showing biseriate bordered pits.x150. B. S. I. P. slide
no. 6933.

6. Tracheidsin radial longitudinal section showing Bars of Sanio.x160. B. S. I. P. slide no. 6933.

7. Radial longitudinal section showing cross-field pits with obhque apertures. x 220. B. S.I. P.
slide no. 6933.
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