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Two new species, Fissistigma siwalika and Terminalia balugoloensis, based on leaf-impressions, are described from the 

Lower Siwalik beds of Balugoloa near Jawalamukhi (Himachal Pradesh). These fossil leaves exhibit close similarily with those of 

the extant Fissistigma rubiginosum (A.DC.) Mer. and Terminalia alata (Heyne) Roth var. nepalensis (1 laines) Femandez 

respectivcly. 
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INTRODUCTION 

Balugoloa is a small locality of Lower Siwalik sediments portion, angle of divergence 45, allernate to subopposite, 
situated about 12 km northwest of Jawalamukhi in 
Himachal Pradesh. Il has yielded a small collection of 

leaf-impressions out of which some have been described as 

species of Berchemia, Dipterocarpus, Ficus, Fissistigma, predominantly opposite; higher order of venation not 
Lagerstroemia, Smilax and Ziziphus (sec Lakhanpal & discemible. 
Guleria, 1987). In this collection there is also a big chunk of Holotype Specimen no. BSIP 36790 A 
hard coarse sandstone displayed in the Birbal Sahni Institute 
of Palaeobotany Muscum which bears two well preserved 
leaves, onc showing affinities with Terminalia and the 
other with a species of Fissistigma different from that placed oblique tertiaries, this fossil leaf shows closest 
which is already known from Balugoloa. These form he 

subject matter of the present paper. 

turning up towards the margin; intersccondarics not scen; 
tertiary veins percurrent, course AO, simple, relationship lo 
primary vein oblique, angle ncarly constant, arrangcment 

Discussion- In its rather large size, oblanccolate shape, 
subcoriaceous texture, stout but sharply thinning out midrib, 
large number of secondaries with percurrent and closcly 

resemblance with those of the modern Fissistigma 
rubiginosum (A. DC.) Merr. In this regard the leaves on 
shect no. 19001 in the Herbarium of the Forcst Resca 

GENERAL DESCRIPTION Institute, Dehradun show remarkable similarity. In view of 
such close affinity we have placed our fossil in the genus 
Fissistigma. Alhough a species of Fissistigma, F. senii 
(Lakhanpal, 1969) based on a leaf-impression, is already 

known from Balugoloa, the present fossil lcaf is very 
different in its size, shape, number and angle of divergence 
of secondary veins and the course of tertiary veins. Hence, 
we have assigned the present fossil to a new species, 
Fissistigma siwalika. 

The modern species, Fissistigma rubiginosum, which 

shows the closest resemblance with our fossil, is an 
evergreen climbing shrub growing in uropical forest in 

Family Annonaceae 

Genus Fissistigma Grift. 

Fissistigma siwalika sp nov. 

P1.1, fig.1 

Description - Leaf simple, symmetrical, almost complete,

oblanceolate, preserved length 14.5 cm, maximum width 
5.3 cm a litle below the apex; apex almost rounded; base 
not preserved; margin entire; texture subcoriaceous; petiole 
not preserved; venation pinnate, eucamptodromous; primary 
veins prominent, stout in the basal region, sharply thinning 
out towards the apex, straight, unbranched, secondary veins Assam, Bangladesh (Sylhet and Chittagong), Burma 

14 pairs preserved, might have been 2 or 3 more in the basal (Martaban and Tenasserim), Thailand and Bornco. 



GEOPHYTOLOGY 

lolotype Spccimen no. BSIP 36790 B 

Discussion The fossil leaf shows closest conparison 
with the leaves of the cxlant Terminalia alata Heync cx 

Roth var. 

F'amily Combretaceae 

enus Terminalia 1.inn. 

Terminalia balugolocnsis sp. nov. 

P1.1, fig.2 
nepalensis (Haines) Fernandez in its general 

Deeription -Leaf simple, symmetrical, complcte, 
nanow elliptic, length 18.5 cm, maximum widtlh 5 cm; apcx 
cumiatc; base obtuse; margin cntirc; tCxlure chartaccous; 
petiole not preserved; venation pinnate, cucamptodromous; 
primary vcin prominent, stout in the basal region, gradually 
thinning out lowards the apex, straight, unbranched; 
sccondary veins 16 pairs, angle of divergence about 60°, 
alternate, turning up towards the margin and running along 
il belore lading out; intersccondaries not sccn; tertiary veins known from the Tertiary sedimcnts of he Indian 

oblique, angle nearly constant, rrangement predominantly 
opposite; higher venation orcder not prescrved. 

shapc and size (though largcr as well as smaller lcaves arc 

also found in the living spccics); numbcr of secondarics, 
thcir distance apart, anglc of divergence and course towards 

the margin; and closcly spaccd tertiaries running as obliquc 

cross-tics. Although the short acuminate apcx as found in 

the fossil is not a regular fcature of the living species, it 

does occur in some lcaves of T. alata var. nepalensis.From 

the available palacobotancial record it is found that five 

specics of Terminalia, bascd on lcaf-impressions are 

tbcontincnt as shown below. 

Fossil species lHorizon and locality Reference Comparable extant species 

Lakhanpal & Guleria, 1981 

Awasthi & Prasad, 1990 

Tripathi & Tiwari, 1983 

Prasad, 1990 

Terminalia coriacea (Roxb.) W&A (a) Eocenc of Panandhro, Kutch 

(b) Siwalik of Surai Khola, Nepal 
Siwalik of Koilabas, Nepal 

-do 
do 

Siwalik of Surai Khola, Nepal 

Terminalia panandhroensis 
-do 

Terminalia sp. 
T. koilabasenvis 
T. siwalicu 

T. arjuna Bedd. 

T. angustifolia Jacq. 

T. pyrifolia Kurz -do 

T. pulaeochebula Awasthi & Prasad, 1990 T. chebula Retz. 
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PLATE 1 

(13oth figures are of natural size) 

2. Terminalia balugoloenvir sp. nov,, specimen no. BSIP 26790 B. 
1. Fissistigrna siwalica sp. nov., specimen no, BSIP 36790A. 
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