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ABSTRACT

Prasad M, Khare EG & Agarwal A 2008. Existence of the genus Shorea in the Himalayan foot-hills of India since
5600 year B.P. The Palaeobotanist 57(3): 497-501.

Fossil woods collected in situ for the first time from the Holocene sediments of Purniyagiri area near Tanakpur,
Champawat District, Uttarakhand have been studied in detail. The anatomical features like, medium to large vessels,
broad, heterogeneous rays and presence of gum canals in concentric rings and vasicentric tracheids indicate its affinity
with the modern woods of  Shorea Roxb. of the family Dipterocarpaceae. The presence of fossil wood of this taxon in the
Holocene sediments  is phytogeographically important.
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Hkkjr ds fgeky;h fxfj iknksa esa 5600 o"kZ iwoZ ls 'kksfj;k oa'k dk vfLrRo

,e- izlkn] bZ-th- [kjs ,oa ,- vxzoky

lkjka’k

Vudiqj ds fudV iw.kkZfxfj {ks=] ftyk paikor] mÙkjkapy ds gksykslhu volknksa ls izkIr r=So ,df=r dh xbZ thok'e dk"Bksa dk foLr`r v/;;u fd;k
x;k gSA 'kkjhjh; y{k.k tSls e/;e ls fo'kky okfgdka,] pkSM+h] fo"kekaxh fdj.ksa rFkk ladsanzh oy;ksa esa xksan fo'kk[kkvksa dh fon~;ekurk vkSj okfgdkdsanzh okfgfudk
fMIVsjksdkisZlh ifjokj ds 'kksfj;k dh vk/kqfud dk"Bksa ds lkFk bldh ca/kqrk bafxr djrh gSaaA gksykslhu volknksa esa bl oxZd dh thok'e dk"B dh ekStwnxh
ikniHkkSxksfyd :i ls egRoiw.kZ gSA

eq[; 'kCn—thok'e dk"B] 'kksfj;k] fMIVsjksdkisZlh] gksykslhu] ikniHkwxksy] Vudiqj] mÙkjkapyA

INTRODUCTION

ALTHOUGH several studies on the origin and history of
tropical forests in different regions of Uttarakhand

(Uttaranchal), India have been carried out based on pollen
proxy records to deduce the serial stages involved in the
formation of present sal forests during Holocene through the
investigation of sediment core (Chauhan et al., 2002). But very
little attention has so far been paid to the plant megafossils

entombed in these sediments. Only a few fossil leaves showing
resemblance with extant genera, Celtis, Mallotus, Prunus and
Ficus are known from Holocene sediments (Tiwari et al., 1979;
Mahajan & Mahabale, 1973; Prasad et al., 2002). With a view
to generate palaeobotanical data (megafossils) to reconstruct
Holocene floristics, the present study has been made on the
fossil wood collected from Tanakpur area, Uttarakhand
(Uttaranchal).
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Champawat District, Uttarakhand (Uttaranchal). The fossil
wood was hard, semicarbonised and brownish in colour. The
wood was sliced into thin pieces on different planes (T.S.,
T.L.S., R.L.S.) with the help of Microtome. Wood slides were
prepared in Canada Balsam and observed under high power
microscope. The fossil wood has been dated to 5600 years
B.P. by Wallac 1220 Quanlulus Ultra Low Level Liquid

The present fossil locality, Pumiyagiri lies in the Tanakpur
area (29°4' N: 80°07' £) ofChampawat District in the Himalayan
foot Hills of Uttarakhand (Uttaranchal), India (Fig. I). The
sediments ofHimalayan foot hills were deposited continuously
by various rivers for last 20 Ma which provides an excellent
opportunity to study the flora and fauna embedded in these
fluvial sediments. In this area the Holocene sediments are
deposited in bet"veen the hillocks of foot hills by the erosion
ofSiwalik sediments. These Holocene sediments are composed
of usually hard yellowish sandy clay with some small to large
pebbles (Fig. 2).

So far, there is no record of fossils from Holocene
sediments of this area. However, a few leaf impressions
showing close resemblance with the genus Mitrephora.
Sterculia, ivlillettia, CynometrQ, Chonemorpha and Persea
belonging the families Anonaceae, Sterculiaceae, Fabaceae,
Apocynaceae and Lauraceae have been reported from the
Siwalik sediments (About 12 Ma) of Purniyagiri area (Lakhanpal
& Guleria, 1978; Shashi et al., 2006).

MATERIAL AND METHODS

Few pieces of fossil woods were collected from a log
embedded in the Holocene sediments exposed in the Thuligad­
Purniyagiri road cutting section near Tanakpur area,
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PLATE  1

Scintillation Counter as per Standard procedure (Rajagopalan
et al., 1978). The specimen and wood slides were housed in
the Museum of Birbal Sahni Institute of Palaeobotany,
Lucknow.

SYSTEMATICS

Dicotyledons

Family—Dipterocarpaceae

Genus—Shorea Roxb.

Shorea robusta  Gaertn.

Description—Wood diffuse porous.  Growth rings
absent. Vessels  circular to oval, t.d. 144-144 µm, r.d.
144-240 µm, usually solitary, rarely in radial multiples of

2-3, evenly distributed, tylosed (Pl. 1.1); vessel members
80-100 µm in length with truncate ends, perforations simple;
inter-vessel pit-pairs 4-6 µm in diameter, vestured, circular to
orbicular in shape, alternate with linear to lenticular aperture.
Vasicentric tracheids present, paratracheal. Parenchyma both
paratracheal and apotracheal, paratracheal parenchyma scanty
to vasicentric forming 1-3 layered sheath apotracheal
parenchyma diffuse and diffuse in aggregate, sometimes
forming thick bands enclosing gum canals. Rays 3-5 seriate,
4-35 cells, 175-1020 µm in height (Pl. 1.2), 6-8 per mm; ray tissues
heterocellular consisting of procumbent cells through the
median thickened portion and 1-3 marginal rows of upright
cells. Uniseriate rays both heterocellular and homocellular, the
later are few and consisting wholly of upright cells, ray cells
oval to polygonal in transverse section, thin walled (Pl. 1.3).

1. Transverse section of the fossil wood showing shape, size and
distribution of vessels, parenchyma and gum canals. x 70.  B.S.I.P.
Museum No. 39288/I.

2. Tangential longitudinal section of the fossil wood showing

structure of the xylem rays and fibres. x 125. B.S.I.P. Museum
No. 39288/II.

3. Radial longitudinal section of the fossil wood showing
heterocellular xylem rays. x 125. B.S.I.P. Museum No. 39288/
III.
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DISCUSSION

The genus Shorea Roxb. is the main constituent of the
family Dipterocarpaceae which consist of about 180  species
and widely distributed in the world from Sri Lanka and India
on the west and throughout Myanmar and other countries of
South east Asia up to Philippines on the east (Willis, 1973;
Pearson & Brown, 1932).

The occurrence of fossil wood of Shorea Roxb. in the
Himalayan foot hills of  Uttarakhand (Uttaranchal) India before
5600 years is very important for phytogeographical point of
view. In view of the present day occurrence of Shorea robusta
Gaertn. in the nearby areas, the fossil woods may most
probably belong to S. robusta Gaertn., however anatomically
it is difficult to distinguish this species from the other Shorea
species. The evidence from other parts like leaves, fruits,
pollen, etc. may confirm the presence of S. robusta Gaertn. in
future. From the Palaeobotanical data obtained from the
Himalayan foot hills (1.6-23 Ma) it is evident that there is no
existence of Shorea robusta (Prasad et al., 2004 ), however, a
number of dipterocarps including other species of Shorea,
viz. Shorea assamica Dyer., S buchananii Fischer, S
trapizifolia (Thw.) Asthon, S. curtisii Dyer and S. stellata
Dyer are known from Tertiary sediments of Himalayan foot
hills (Antal et al., 1996). It is also worth to mention that
palynological data obtained from Holocene sediments indicate
its existence around 3000 years B.P. in Madhya Pradesh
(Chauhan, 2002).
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