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A b s t r a c t : A monocotyledonous infructcscence V i r a c a r p o n hexaspermum Sahni from the 
Deccan Inter t rappean beds of Mohgaonkalan, Marihya Pradesh, India has been c r i t i c a l l y 
r e - inves t iga ted based on a number of w e l l - p r e s e r v e d specimens recovered from the c h e r t . 
Some s igni f icant charac te rs not observed by e a r l i e r w o r k e r s have been desc r ibed . Based 
on th i s study a new recons t ruc t ion of the whole f ruc t i f i ca t ion as wel l as individual f ru i t 
has hecn proposed . E a r l i e r w o r k e r s suggested the af f in i t ies of the f ruc t i f i ca t ion wi th 
Cyclanthaceae, Araceae and Pandanaceac. However , in the l ight of our c r i t i c a l observa­
t ions i t has been found that the aff ini t ies of th is infruct iscence are not w i t h any of the 
above-mentioned fami l ies and s t i l l r emain unknown. 

INTRODUCTION 

The Deccan Inter t rappean f lora of India is wel l known not only for the va r i e ty of i t s c o n s t i t ­
uents but also for the di f ferent types of plant organs p rese rved in these foss i l i fe rous beds of C e n ­
t r a l Ind ia . On the one hand, al l the major groups of the Plant Kingdom, v i / . . , Algae, Fungi , B r y -
ophytes, P te r idophytes , Gymnosperms and Angiosperms are represented, and on the other hand, 
p r a c t i c a l l y a l l the plant organs, v i z . , roots , s tems, leaves, f lowers , f ru i t s and pollen and spores 
are known to occur in th is in te res t ing f lora of E a r l y T e r t i a r y age. One of the ear l ies t known 
f ruc t i f i ca t ions f rom this f lo ra is V i r a c a r p o n Sahni. Although th is generic name was coined by 
SAHNI for the f i r s t t i m e in 1934 (SAHNI, 1934), as e a r l y as 1853 HISLOP and HUNTER mentioned 
this type of specimens as m u l b e r r y - l i k e f ru i t s co l lec ted f rom T a k l i near Nagpur ÍHISLOP, 1853). 

Although SAHNI did mention b r i e f l y this genus i n his publ icat ions of 1934 and 1940 (SAHNI, 
1938, 1940), i t was only i n 1944 that he descr ibed th i s fossi l i n some detai l (SAHNI, 1944). He i n i ­
t i a l l y recognised two species of the genus, v i z . , Viracarpon hexaspermum and V . elongatum d i f -
ferentiated ma in ly on the basis of length and wid th of the f ruc t i f i c a t i on . However , i n his monograph 
on Indian foss i l plants p a r t . I I (SAHNI, 1964), yet another species V i r a c a r p o n tenue was ment ioned . 
Yet no deta i led desc r ip t i on has ever been given of th i s species . 

I t was C H I T A L E Y (1954) who for the f i r s t t i m e gave a detailed desc r ip t ion o f th is fossi l under 
the specific name V i r a c a r p o n hexaspermum Sahni. C H I T A L E Y also gave the generic diagnosis o f 
V i r a c a r p o n Sahni and the specific diagnosis of V i r a c a r p o n hexaspermum. Based on her studies she 
also at tempted to recons t ruc t an ind iv idua l f ru i t of th i s f ruc t i f i ca t ion , but her observations were not 
supported by photographs. 

Ch i ta ley and her c o - w o r k e r s ( C H I T A L E Y , S H A L L O M & M E H T A , 1969) descr ibed a new spe­
cies of V i r a c a r p o n . V . sahnii f rom the Deccan Inter t rappean beds of M a h u r g a r i near Nagpur. They 
di f ferent ia ted i t f r o m the e a r l i e r known species ma in ly on the basis of absence of ha i ry spines on 



the top of each f ru i t as against the i r presence in V i r a c a r p o n hexaspermum. Another species of V i r a -
carpon , V . ch i t a l ey i was described by P A X I L (1977) f r o m the Mohgaon kalan beds which is m o r e 
s i m i l a r to V i r a c a r p o n elongatum Sahni . 

Thus, so far there are in a l l four recognisable species of V i r a c a r p o n Sahni f rom the Deccan 
Inter t rappean beds of India, v i z . , V i r a c a r p o n hexaspermum, V , 
t a l e y i . Besides the above-mentioned species of V i r a c a r p o n , 

elongatum, V . sahni i and V . ch i -
VERMA (1958) descr ibed an i n f l o r e s c e n ­

ce under the name Shuklanthus superbuni f rom .Mohgaonkalan which is also s t r u c t u r a l l y ve ry s i m i l a r 
to V i r a c a r p o n . However, C H I T A L E Y und P A T I L (1971) believed that Shuklanthus superbum is 
a f ruc t i f i ca t ion and not an in f lo rescence . They also suggested that i t i s a j u n i o r synonym of V i r a c a r ­
pon elongatum Sahni . S i m i l a r l y , NA M B U DIR I and T I D W E L L (1978), on the basis of t he i r studies on 
V i r a c a r p o n Sahni concluded that the di f ferences between V . hexaspermum and V . sahnii are due to 
differences i n the p rese rva t ion , and the re fo re t he i r separat ion as different species seems anomalous . 
Thus, according to these authors V . hexaspermum and V . sahnii should be merged w i t h S A H N I ' s 
o r i g i n a l species V i r a c a r p o n hexaspe rmum. 

S i m i l a r l y to the difference of opinion regard ing the c o r r e c t number of species of V i r a c a r p o n , 
there is also a considerable difference of opinion amongst var ious authors regard ing the actual 
s t ruc tu re of t h i s f o s s i l . In most o f the cases the s tudies have been made w i t h the help of t h in sec­
t ions and more than once attempts have been made to recons t ruc t the foss i l as a whole . As m e n ­
tioned e a r l i e r , the f i r s t r econs t ruc t ion of an ind iv idua l f ru i t was attempted by C H I T A L E Y fl954) 
also recons t ruc t ion a single f lower o f Shuklanthus superbum and i n recent yea r s N A M B U D I R I and 
T I D W E L (1978) have also given a comple te r econs t ruc t ion o f V i r a c a r p o n hexaspermum (Figs 1 A B C D ) . 

As there i s such 
a difference of o p i n ­
ion r ega rd ing the 
s t ruc tu re as w e l l as 
the number of species 
of V i r a c a r p o n Sahni, 
when the present au­
tho r s came across 
some w e l l - p r e s e r v e d 
specimens of V i r a c a r ­
pon i n the i r co l l e c t i on 
of fossi ls f r o m Mohga -
onkal in , i t was thought 
p roper to study them 
i n d e t a i l . The m a i n 
idea was f i r s t to u n ­
derstand the s t r uc tu r e 
of the ind iv idua l f r u i t 
by studying them at 
var ious l eve l of 
g r i n d i n g and then to 
at tempt a r e c o n s t r u c ­
t i on of the whole 
f r u c t i f i c a t i o n . D u r i n g 
the course of th i s 
study i t was found that 
the s t r uc tu r e of the 
ind iv idua l f r u i t i s 
quite d i f ferent f r o m 

what has been suggested by the e a r l i e r au thors . As t h i s i s bound to have a d i r e c t bear ing on the 
botanical aff ini t ies of th is in te res t ing fo s s i l , i t has been decided to present our observat ions i n 
d e t a i l . However, before that is taken up i t i s necessary to discuss b r i e f l y the s t ruc tu re of th i s 
f ruc t i f i ca t ion as in te rpre ted by e a r l i e r w o r k e r s . 

As mentioned e a r l i e r , the f i r s t d e sc r i p t i on of V i r a c a r p o n was given by SAHNI (1944). SAHNI 
did not give any generic diagnosis o f the genus but descr ibed two species V i r a c a r p o n hexaspermum 
and V i r a c a r p o n elongatum separately as fol lows: 

" V i r a c a r p o n hexaspermum - Specimen apparent ly w i t h a fleshy axis about 6 m m th i ck , . length 

F i g . 1 A B . Recons t ruc t ion of a s ingle f r u i t of Shuklanthus superbum V e r m a 
(After V e r m a , 1958), 1 C . Recons t ruc t ion of an ind iv idua l f r u i t 
of V i r aca rpon hexaspermum Sahni (after Chi ta ley , 1954), 1 D . 
Reconst ruc t ion of V . hexaspermum Sahni as suggested by N a m -
b u d i r i and T i d w e l l (1978) 



of the f r u i t unknown. Six seeded groups, each evident ly belonging to a single f lower , c lo se ly packed 
around the a x i s . Seeds about 3 m m x ca 1 m m , f o r m a compact r i n g , sessi le on the ax i s .Seve ra l 
of them s t i l l covered by the remnants of the ovary w a l l , wh ich on the d is ta l end seems to have 
formed a 6 angular sh ie ld wi th a c r o w n of long, n a r r o w , t ape r ing , more or less cu rved processes 
p ro j ec t i ng outwards in a plant general ly r a d i a l to the f l o r a l a x i s . The axis of the infructescence i s 
almost 6 m m across and i s divided into (a) a c e n t r a l co re of l i g h t e r - c o l o u r e d t issue conta in ing 
scat tered bundles and (b) outer da rke r zone w i t h numerous c rowded bundles, each enclosed in a 
f ibre sheath ." 

The other species V i r a c a r p o n elongatum was descr ibed by SAHNI (1944) as a c y l i n d r i c a l 
f ruc t i f i ca t i on w i t h a s lender s talk only 1 m m t h i c k , the ' f r u i t ' i t se l f , i s ca 4 c m long and only 
4 m m broad . The s i x seeded groups are s m a l l e r (ca 1.5 m m across) than i n the type species . 

Both these specimens were col lec ted f r o m T a k l i near Nagpur and SAHNI was def ini te that they 
belonged to one genus. 

Based on her s tudies of some more specimens of V i r a c a r p o n hexaspermum, C H I T A L E Y (1954) 
for the f i r s t t i m e gave the generic diagnosis of V i r a c a r p o n Sahni as: 

"Pedunculate , spiny, aggregate f r u c t i f i c a t i o n , cons i s t ing of a c e n t r a l , unbranched axis c o n t i n -
ous w i th peduncle and bear ing crowded f r u i t s i n longi tudinal r o w s . F r u i t s sess i le , ebractea te . I n ­
d iv idua l f r u i t p r i s m - s h a p e d 6 angular w i t h 6 equal l o c u l i around a cen t r a l co re ; each loculus c o n ­
ta in ing one pendulus seed. Top of ovay w a l l bear ing p ro j ec t i ng spines . Peduncle w i t h monoco ty le -
donous bundles ." 

C H I T A L E Y (1954) also gave the specific diagnosis of V i r a c a r p o n hexaspermum, as: 
"Peduncle 17 x 2 .5 m m , body of f r u c t i f i c a t i o n 30 x 19 m m (excluding spines) . Ind iv idua l 

f ru i t s a r ranged on f ruc t i f i ca t i on axis in 8 o r m o r e v e r t i c a l rows , each row conta in ing at least 5 
f r u i t s . Ind iv idua l f r u i t s 5 x 5 mm i n size, w i t h a c r o w n of 12 long, ha r row, h a i r y , s t ra igh t spines 
in two w h o r l s , p r o j e c t i n g outwards in a plane roughly r a d i a l to f ruc t i f i ca t ion axis ; m e m b e r s of two 
adjoining whor l s are opposite each other i n s ix r a d i a l planes on the top of the f r u i t , fusing at base 
and free for res t of the length . Each spine at least 15 x 0 .75 m m covered w i t h m o r e or less 
s t ra ight u n i c e l l u l a r h a i r , each at least 2 . 5 m m in length . F r u i t w a l l and f ru i t co re w i t h heavi ly 
thickened f i b r e s . Inner ep ide rmis of f r u i t w a l l cons i s t ing of c e l l s w i t h t h i ck sinuous wa l l s i n s u r ­
face v i e w . Top of f r u i t marked wi th a c e n t r a l depress ion surrounded by 6 others i n plane of septa, 
these also surrounded by 6 others , also i n plane of septa. Seeds 3 x 1.5 m m . Inner r i n g of vas ­
cu la r bundles i n peduncle c o m p r i s i n g about nine bundles; c e n t r a l p i th aerenchyrnatous." 

It i s obvious f r o m the above that the s t ruc tu re s which were described by SAHNI as "a c r o w n 
of long, na r row , t ape r ing , more or less cu rved processes on the top of the ind iv idua l f r u i t " have 
been in te rp re ted by C H I T A L E Y as a c r o w n of 12 long, na r row , ha i ry , s t ra ight spines i n two 
w h o r l s . Another cha r ac t e r not mentioned by SAHNI but descr ibed by C H I T A L E Y is the presence of 
a c e n t r a l depress ion on the top of the f r u i t surrounded by twe lve more depressions i n two r i n g s , 
each of s i x . Based on her studies, C H I T A L E Y although gave recons t ruc t ion of an ind iv idua l f r u i t , 
her in t e rp re ta t ions were not supported by any photographs. 

The s t ruc tu r e of the t h i r d species of V i r a c a r p o n , V . sahni i i s almost the same as that of 
V i r aca rpon hexaspermum except for the fact that i n V . sahni i the top of each loculè bears a hump 
and a shor t s l i g h t l y cu rved spine for the outer stage and long h a i r y , spines are absent. NA M B U DIR I 
and T I D W E L L (1978) considered these differences as due to d i f fe ren t stages of p r e se rva t i on and 
merged the two species together . However, wh i l e g iv ing an emended specific diagnosis of V i r a c a r ­
pon hexaspermum, N A M B U D I R I and T I D W E L L have used the t e r m s usual ly used for d e s c r i b i n g 
f ruc t i f i ca t ions of Pandanaceae. This i s obviously due to the fact that they have accepted th i s foss i l 
as an ext inct member of Pandanaceae. The r econs t ruc t ion of the complete f ruc t i f i c a t i on given by 
them also appears to be influenced by th is no t ion . The specific diagnosis given by them i s as: 

"Cepha l ium s o l i t a r y , t e r m i n a l ; phalanges usua l ly i n 6 (somet imes 8 or more ) v e r t i c a l rows 
arranged s p i r a l l y on the f ru i t axis , i nd iv idua l phallanges sessi le , obovate hexaca rpe l l a ry , comple t e ly 
fused or p a r t i a l l y fused (free below and uni ted at the t i p s ) , phalanges made of 6 fused drupes de ­
veloped f rom concen t r i c , centr i fugal ca rpe l s ; p e r i c a r p d i f ferent ia ted in to a t h in e p i c a r p , c o m p a r a ­
t i v e l y f ibrous mesocarp and a th in endocarp; seeds one per locule , endospermic; e m b r y o la rge 
w i t h a pseudolatera l p lumule and a scu te l lum; t h in testa; cephal ia a r i s ing i n the a x i l of b rac ts , 
p e r i c a r p w i t h a dense indumentum of g landular and non-glandular t r i chomes , non-glandular t r i c h o -
mes branched or unbranched; style hol low, s t igma g l a n d u l a r . " 

P A T I L (1972) descr ibed yet another species of V i r a c a r p o n , V . ch i t a l ey i f rom Mohgaonkalan 
using the same t e r m i n o l o g y as used by C H I T A L E Y (1954). However , V E R M A (1958) wh i l e d e s c r i b i n g 
Shuklanthus superbum considered i t as an inf lorescene and in t e rp re t ed the s t ruc tu res acco rd ing ly . 



C H I T A L E Y and P A T I L (1971) on the other hand cons idered i t as a f r u t i f i c a t i o n and synonym to V i r a ­ 
carpon elongatum Sahni . The specif ic diagnosis g iven by these authors for V . elongatum runs a s . -

" F r u c t i f i c a t i o n 68 .5 m m long, 4 . 5 - 5 . 2 m m t h i c k inc lud ing p ro jec t ions on top of the f r u i t s , 
f ruc t i f i ca t ion axis na r row , 1 . 6 - 2 . 1 m m wide, t a p e r i n g towards t i p ; f ib rovascu la r bundles sca t te red , 
inner s ix large and i n i m p e r f e c t r i n g , each placed i n between adjacent f r u i t s . F r u i t s a r ranged i n 
6 ve r t i c a l rows on axis , th ree at each node a l t e rna t ing at successive nodes. ' F r u i t s ' hexalocular , 
sessi le , ebracteate, each measu r ing 1,5-1.8 m m long and 1 . 6 - 2 . 1 m m wide w i t h two w h o r l s of 
per ian th lobes, inner pe r i an th members one against each locule , 1.00 m m long, 0.2 m m wide , fused 
below w i t h f r u i t w a l l , free above. Locu l i separated f r o m each other , inner marg ins fused to f o r m 
cen t r a l core and outer marg ins rubbed, f o r m i n g a hump at top of each locu le . Locule d rawn up in to 
a short p ro j ec t ion and comple t e ly f i l l e d w i t h a s ingle s ac - l i ke seed, 0.6 x 0 .5 m m i n s ize ; seed 
coat t h in and paper ly of parenchymatous ce l l s w i t h e m b r y o i n endospe rm. ' F r u i t ' w a l l d i f ferent ia ted 
into t h in epicarp , f ibrous mesocarp and stony endoca rp . " 

P A T I L (1972) d i f ferent ia ted Vi raca rpon c h i t a l e y i f rom the above species only on the basis of 
a single charac te r that there are only 5 v e r t i c a l r ows of f ru i t s around cen t r a l axis in V . ch i t a l ey i 
as against 6 such rows i n V . e longatum. However , as s i m i l a r va r i a t ions have been observed i n 
var ious specimens of V i r a c a r p o n hexaspermum where th is number va r i e s f rom 6 to 8 or m o r e , i n 
th is case i t should also be considered as a case of v a r i a t i o n and hence V i r a c a r p o n ch i t a l ey i should 
be merged w i t h V i r a c a r p o n elongatum Sahni. 

The sal ient features of a l l these species have also been presented i n a tabulated f o r m (Table 
1 ) . In the l ight of the cha rac te r s enumerated i t can be said that there are two basic types o f V i r a ­ 
carpon f ruc t i f i ca t ions which can be di f ferent ia ted m a i n l y on the basis of shape and s ize .Consequent ly , 
only V i r a c a r p o n hexaspermum Sahni and V i r a c a r p o n elongatum Sahni should be recognised as two 
d i s t inc t species . A l l other species, inc lud ing Shuklanthus superbum should be considered as v a r i a ­
t ions w i t h i n the species and due to di f ferent stages of p r e s e r v a t i o n . 

W i t h th is background i t i s now proposed to descr ibe b r i e f l y the specimens studied d u r i n g the 
course of th is w o r k . The data are then used to give a r econs t ruc t ion of the complete f r u c t i f i c a t i o n . 
The t e rmino logy used here i s as given by SAHNI (1944) and C H I T A L E Y (1954). 

M A T E R I A L 

The m a t e r i a l consis ts of four w e l l p re se rved specimens co l lec ted f rom the Deccan I n t e r ­
trappean beds of Mohgaonkalan. Out of these, two are exposed i n c r o s s sections f rom wh ich two 
sl ides have been p r e p a r e d . The t h i r d specimen was exposed i n an oblique longi tudinal p lane . The 
fourth specimen on breaking the cher t was exposed i n two halves i n longi tudinal plane, one of them 
also having the peduncle . The upper p o r t i o n of t h i s specimen was lost du r ing the p r epa ra t i on of 
s l ides . In a l l , three s l ides in longi tudinal plane have been p repared f rom the fourth spec imen . D u r ­
ing the process of g r i n d i n g , the sect ion was studied at var ious stages and photographed so as to 
obtain a c l e a r idea about the s t ruc tu re of ind iv idua l f r u i t s at var ious levels f rom top to bo t tom. 
The present i n t e r p r e t a t i o n of the f r u i t i s m a i n l y based on th i s s tudy . 

DESCRIPTION 

Even a c u r s o r y study of these specimens i s enough to indicate that a l l of them belong to V i ­ 
racarpon hexaspermurn Sahni. As for generic diagnosis the specimens represent a pedunculate ag­
gregate f ruc t i f i ca t i on cons i s t ing of a cen t r a l unbranched axis continuous w i t h the peduncle and bear­
ing crowded f r u i t s i n v e r t i c a l rows (Plate I , 1, 4; F i g . 2 A ) . F r u i t s sessi le , ebracteate . I n d i v i d u ­
al f ru i t 6 angular w i t h 6 equal l o c u l i around a c e n t r a l co re ; each loculus containing a s ingle seed 
(Plate I , 3; Pla te I I , 10) . Top of ovary wea l l bea r ing p ro jec t ions (Plate I , 1, 2, 4; F i g . 2 A, B ) . 
Peduncle w i t h monocotyledonous scat tered vascu la r bundles . The deta i led s t ruc tu re of these s p e c i ­
mens is also i n accordance w i t h the specific diagnosis of V i r a c a r p o n hexaspermum Sahni as given 
by C H I T A L E Y (1954) and N A M B U D I R I and T I D W E L L (1978), except for the s t ruc tu re of the ind iv idua l 
f r u i t which has been discussed separa te ly . The peduncle i s about 1.5 c m , body of the f r u c t i f i c a t i o n 
is about 3 .5 c m long and 2 . 5 c m i n w i d t h . Ind iv idua l f ru i t s are arranged on the f r u i t i n g axis i n 



8-10 v e r t i c a l r ows , each row cons is t ing of about 6 f r u i t s , c e n t r a l axis w i t h monocotyledonous vas ­
c u l a r bundles. 

To understand the s t r u c ­
tu re of the ind iv idua l f r u i t , 
w h i l e p r e p a r i n g the l o n g i t u d i ­
na l sect ion of the f r u c t i f i c a ­
t i on the sect ion was studied 
and photographed at var ious 
levels of g r i n d i n g . T h u s a se­
r i e s of photographs were ob­
tained showing the f ru i t s cut 
i n c ro s s sect ion f r o m top to 
bottom (Plate I I , 5, 10; F igs 
3 A - E ) . Thus a c r o s s - s e c t i o n 
passing through a lmost top of 
the f r u i t shows s i x free p e r ­
i a n t h - l i k e lobes ar ranged i n 
m o r e or less c i r c u l a r fash­
i o n . Each lobe i s w ing shaped 
about 1 m m i n w i d t h and 2 m m 
i n th ickness . 

In the next sect ion pass ­
i n g through a somewhat lower 
l e v e l , the lobes are increased 
i n d imensions and have come 
a l i t t l e c lose r to each o the r . 
They also show a l i t t l e c u r v i n g 

of t h e i r l a t e r a l t ips towards the cen t r e . Th i s process continues i n the successive stages and u l t i ­
mate ly these lobes j o i n w i t h each other to f o r m the s ix p a r t i t i o n wa l l s of the hexaca rpe l l a ry f r u i t . 
Thus the s t ruc tu res which are descr ibed as "processes" by SAHNI or ' spines ' by C H I T A L E Y are 
i n fact d i s t i nc t pe r i an th l ike lobes which are fused w i t h the ovary w a l l i n the lower h a l f and f o r m a 
d i s t i nc t c u p - l i k e s t r uc tu r e over i t . Another i m p o r t a n t point to note i s the presence of a p inhead-
l ike p ro t ruberance on the inner surface of each lobe as seen i n c r o s s - s e c t i o n . This s t r u c t u r e i s 
present at every stage before the hexalocular condi t ion i s reached . Th i s indicates the presence of 
a v e r t i c a l l y running upra ised r idge on the inner surface of each lobe . I t was probably th i s s t r uc tu r e 
which was in te rp re ted by C H I T A L E Y (1954) as the inner set of sp ines . Probably th is r idge also 
continues t o run on the top surface of each c a r p e l as has been descr ibed i n Shuklanthus superbum 
by V E R M A (1958). The ' s p i n e s ' are usua l ly descr ibed as h a i r y . A study of a l l the c ross - sec t ions 
of the f r u i t at var ious l eve l s c l e a r l y indicates that the complete c u p - l i k e s t ruc tu re fo rmed by the 
p e r i a n t - l i k e lobes above the ovary i s f i l l e d w i t h ha i r coming out f r o m the inner surface of the lobes 
(Plate I I , 5-9; F i g . 3 A - E ) . 

L A S T L Y , C H I T A L E Y (1954) has mentioned the presence of a depress ion i n the cen t re of each 
f r u i t surrounded by twelve such depressions i n two r ings , each of s i x . A study of these f r u i t s , 
wherever they are exposed i n the v e r t i c a l sect ion, shows that c o n t r a r y to depress ion the c e n t r a l 
axis of the f r u i t around which the s i x locules are arranged i s r a the r ra i sed above the l eve l of the 
locules i n the f o r m of s m a l l dome l ike s t r u c t u r e (Plate I , 1, 4; F i g . 4 B ) . The other depressions 
mentioned by Chi ta ley (1954) are not seen i n any o f the specimens s tud ied . 

Thus , i n the l igh t of these observations the ind iv idua l f r u i t of V i r a c a r p o n hexaspermum can 
be descr ibed as ebracteate, sess i le , hex-angular w i t h 6 equal locules sur rounding a c e n t r a l c o r e , 
each locule conta in ing a s ingle seed, the c e n t r a l co re p r o t r u d i n g s l i gh t ly above the locules ; outer 
w a l l of the ovary extending upwards i n the f o r m of s ix p e r i a n t h - l i k e lobes, free at the top f o r m i n g 
a c u p - l i k e s t ruc tu re and j o i n i n g below to give r i s e to the s ix p a r t i t i o n s of the ovary; a v e r t i c a l 
r idge runn ing i n the centre o f each lobe on i t s i nne r surface f r o m top to i t s base; the inne r surface 
of the p e r i a n t h - l i k e lobes covered w i t h h a i r (Plate I I , 5-10; F i g . 4 B ) . 

W i t h the help of these de ta i l s a new r e c o n s t r u c t i o n of the en t i r e f ruc t i f i ca t i on as w e l l as i n ­
d iv idua l f r u i t has been attempted ( F i g . 5) . F o r the sake of i t s c o m p a r i s o n w i t h the e a r l i e r r e c o n ­
s t ruc t i on o f a complete fu r c t i f i c a t i on as suggested by NAMBÜDIRI and T I D W E L L (1978), an i n d i v i d ­
ua l f r u i t o f V i r a c a r p o n Sahni, C H I T A L E Y (1954) and that of Shuklanthus superbum. V E R M A (1958) 
have a lso been reproduced (Figs 1 A B C D ) . 

F i g . 2 A . Longi tudinal sect ion of V . hexaspermum Sahni showing 
the main axis and v e r t i c a l rows of f ru i t s x 2, 2 B . 
Cross - sec t ion of hexaspermum Sahni showing ma in 
axis surrounded by 9 rows of f r u i t s x 3.5 



F i g . 3 A - E . Camera luc ida drawings of ind iv idua l f r u i t s of V i r a c a r p o n hexaspermum Sahni showing 
gradual f o r m a t i o n of 6 p a r t i t i o n wa l l s by fusion of 6 p e r i a n t h - l i k e lobes free at the 
top. A l so showing the v e r t i c a l r idge on the inne r surface of lobes w i t h h a i r ( F i g . A 
x lO, F i g . B - E . x 7) 

Af f in i t i e s - As is the case wi th the s t r u c t u r e , the aff ini t ies of V i r aca rpon Sahni have also been 
suggested wi th d i f ferent taxa by d i f ferent w o r k e r s . HISLOP (1853) mentioned these type of fossils 
as m u l b e r r y - l i k e f r u i t s , SAHNI (1944) suggested the aff ini t ies of V i r a c a r p o n w i t h the South A m e r i ­
can f a m i l y Cyclanthaceae. V E R M A (1958) wh i l e desc r ib ing the ' f ruc t i f i ca t ion ' of Shuklanthus super-
bum which was la te r merged wi th V i r a c a r p o n elongatum, suggested i t s af f in i t ies w i t h the genus 
T r i g l o c h i n of Scheuchzeriaceae (Juncaginaceae). However , C H I T A L E Y (1954) pointed out that although 
Cyclanthaceae have a compact f ruc t i f i c a t i on , i t i s ve ry d i f ferent f rom V i r a c a r p o n i n i t s al ternate 
zones of male and female f l o w e r s . The f r u i t i n this f ami ly is embedded i n a fleshy d isc , which is 
not the case in V i r a c a r p o n . Moreover , the un i locu la r ovary i n Cyclanthaceae has many seeds. S i m -
i l a r y , i n Scheuchzeriaceae, as pointed out by C H I T A L E Y the f ruc t i f i c a t i on i s not compact and each 
f lower has a we l l developed per ianth or b r ac t . Besides the above two f ami l i e s , C H I T A L E Y (1954) 



F i g . 4 A . Recons t ruc t ion of an ind iv idua l f ru i t of V . hexaspermum Sahni as suggested by present 
authors (Semid iagramat ic ) . F i g . 4 B . Longi tud ina l section of the same showing two 
locules w i th one seed each, cen t r a l axis , p e r i a n t h - l i k e lobes w i t h v e r t i c a l r idge and 
ha i r ( semid iagramat ic ) 

compared V i r a c a r p o n w i t h members of three more f a m i l i e s , v i z . , Hydrocar i taceae , Araceae and 
Pandanaceae, the common charac te r being the presence of ovar ies w i t h more than th ree carpe ls 
which are united for t h e i r whole length . Hydrochar i taceae was re jected as there are no such c o m ­
pact f ruc t i f i ca t ions in th is f ami ly , and the ovary d i f fe r s g r e a t l y in being u n i l o c u l a r w i t h pa r i e t a l 
placentat ion and having many more ovules i n the c a r p e l s . Of the r ema in ing two f ami l i e s , i n A r a c e ­
ae, although there is apparant s i m i l a r i t y w i t h the f r u c t i f i c a t i o n of V i r aca rpon , i t has been pointed 
out that the m a j o r i t y of the genera in t h i s f a m i l y have less than s ix ca rpe l s , of i f s ix , then th is 
i s m e r e l y one possible number among the adjacent ovar ies w i t h fewer . In V i r a c a r p o n th is number 
is always s i x . Besides, most of the genera show m o r e than one ovule per loculus i n th is f ami ly 
( C H I T A L E Y 1954). Thus, we are left w i t h only Pandanaceae and although C H I T A L E Y (1954) did 
point out that the agreement w i t h th i s f a m i l y is also i m p e r f e c t , the c losest a f f in i ty was suggested 
w i t h the genus P and anus of th is f a m i l y . 

N A M B U D I R I and T I D W E L L (1978) have also t r aced the aff ini t ies of V i r a c a r p o n w i t h both Pan­
danaceae and Araceae but more w i t h Pandanaceae. The m a i n s i m i l a r i t y w i th Pandanaceae being the 
presence of a compact s o l i t a r y , t e r m i n a l infructescence ( t e rmed as Cephalium) w i t h 6-8 v e r t i c a l 
rows of hexacarpe l la ry , comple te ly or p a r t i a l l y fused phalanges made of 6 fused drupes wi th a 
single seed per l o c u l e . Although N A M B U D I R I and T I D W E L L (1978) have pointed out some d i f f e r ­
ences between V i r a c a r p o n and var ious genera of Pandanaceae, a look at the recons t ruc t ion of V i r a ­ 
carpon hexaspermum suggested by them makes i t c l ea r that i t has been done whi le keeping the 
f ruc t i f i ca t ions of Pandanus as m o d e l . F u r t h e r , these authors have opined that V i raca rpon can r e ­
asonably be included i n Pandanaceae as an ext inct genus. Regard ing i t s resemblance wi th the A r a ­
ceae they are of the v iew that V i raca rpon f ru i t s might have belonged to an ancest ra l stock f r o m 
which l i v i n g pandanaceaous and araceaous plants have evo lved . 

However, the present r e i n t e r p r e t a t i o n of the s t ruc tu re of V i r a c a r p o n hexaspermum given i n 
the e a r l i e r pages c l e a r l y points out that the af f in i t ies of t h i s f r u i t w i th Pandanaceae are more 
apparent than r e a l . A study of a large number of f ruc t i f i ca t ions of var ious species of Pandanus 
which are descr ibed i n de ta i l by JOHN (1960) and STONE (1974), i s sufficient to support this v i e w . 
The difference which can eas i ly be noticed is that i n none of the species of Pandanus studied are 
the f ruc t i f i ca t ions as sma l l as i n V i r a c a r p o n hexaspe rmum. The second and the most impor tan t 
dif ference is the presence of s ix p e r i a n t h - l i k e lobes which a re free at the top and united below, 
and which f o r m a c u p - l i k e s t ruc tu re fu l l of ha i r on the top o f the each hexa locu la r f ru i t i n V i r a ­ 
carpon hexaspermum. Th is type of s t r u c t u r e has not bee observed i n any species of Pandanus or 



for that ma t t e r , i n any genus of the f a m i ­
l i e s of monoctyledons w i t h which the c o m ­
par i sons have been made . Th i s single c h a r ­
t e r i s impor tan t enough to r e s t r i c t the as­
s ignment of V i raca rpon hexaspermum to any 
of the f ami l i e s r e f e r r e d above. At the same 
t i m e i t must be admit ted that the present 
authors also do not have any solut ion to 
offer for th is p r o b l e m . Thus, as is the case 
w i t h some other foss i ls f r o m the Deccan I n ­
te r t rappean f lo ra l i ke En igmocarpon , T r i - 
cocc i tes , e tc . the a f f in i t i es of V i r a c a r p o n  
hexaspermum s t i l l r e m a i n unknown. 
C H I T A L E Y (1954) i s of the opinion that 
V i r a c a r p o n hexaspermum belongs to an e x ­
t i nc t genus of an e i the r known or ext inct 
f a m i l y . The present authors do not agree 
w i t h this v i ew . In case of most of the f o s s i l 
woods, which f o r m a ma jo r p o r t i o n of the 
Deccan Inter t rappean f l o r a , i t i s poss ible 
to ident i fy them at generic l e v e l . This i s 
poss ible because our knowledge r ega rd ing 
the wood anatomy of modern taxa i s r e ­
asonably suf f ic ien t . On the other hand f o r m s 
l i k e V i r aca rpon , T r i c o c c i t e s or E n i g m o c a r -
pon s t i l l elude our at tempts to know t h e i r 
a f f in i t i es because the i n f o r m a t i o n r e g a r d i n g 
the f r u i t s , seeds e t c . of modern taxa i s 
ne i ther complete nor eas i ly ava i l ab le . H o w ­
ever , i t i s hoped thet the r e i n t e r p r e t a t i o n 
of the s t ruc tu re of V i r a c a r p o n hexaspermum 
w i l l help future w o r k e r s to t r ace out the 
botanical aff ini t ies of t h i s i n t e r e s t i ng f o s s i l . 

F i g . 5. Recons t ruc t ion of a comple te infructescence 
V i r aca rpon hexaspermum Sahni as proposed 
by the present authors ( semid iag ramat i c ) 

E M E N D E D GENERIC DIAGNOSIS 

V i r a c a r p o n Sahni 

Pedunculate, spiny, aggregate f r u c t i f i c a t i o n , cons i s t ing of a c e n t r a l unbranched axis cont inous 
w i t h peduncle and bear ing crowded f r u i t s i n longi tudinal r o w s . F r u i t s sess i le , eb rac tea te . Ind iv idua l 
f ru i t hexangular w i t h 6 equal l ocu l i around a cen t r a l c o r e , each locule conta in ing a single seed; 
the cen t ra l co re p r o t r u d i n g s l igh t ly above the l o c u l i ; outer w a l l of ovary extending upwards i n the 
f o r m of s ix p e r i a n t h - l i k e lobes f o r m i n g a c u p - l i k e s t r u c t u r e free at the top and j o i n i n g below t o 
give r i s e to the s ix pa r t i t i ons of the ovary ; a v e r t i c a l r i d g e running i n the cen t re of each lobe on 
i t s inner surface f r o m top to i t s base; inner surface of the p e r i a n t h - l i k e lobes covered w i t h h a i r . 
Peduncle w i th monocotyledon ou s bundles. 

A c k n o w l e d g e m e n t s - The authors are grateful to M r . P . K . B A J P A I , A R T I S T , B i r b a l Sahni 
Inst i tute of Palaeobotany, Lucknow for p r e p a r i n g the t e x t - f i g u r e s , espec ia l ly the one dep ic t ing the 
recons t ruc t ion o f the foss i l in f ruc tescense . 



T A B L E SHOWING I M P O R T A N T CHARACTERS OF VARIOUS SPECIES OF VDRACARPAN SAHNI 

Charac te r s 

1 . F r u c t i f i c a t i o n 

2 . F r u c t i f i c a t i o n axis 

3. Stalk o f f r u c t i f i c a t i o n 

Ar r angemen t of f r u i t s 
on the ax is 

5. No . of f r u i t s i n one row 
6 . F r u i t 

Size and at tachment 
of the seed 

Pe r i an th 

9 . R ibs 
10 . Spines 

1 1 . Af f i n i t i e s 

V . hexaspermum Sahni 

Racemose, 30 x 19 m m i n 
length and d i ame te r 
25 x 5.9 m m 

17 x 2 .5 m m outer zone w i t h 
V . B . , inner parenchymatous 
zone w i t h a i r spaces. 
Vascular zone made up of 
9 la rge V . B . surrounded by 
s m a l l scat tered V . B . , V . B . 
monocotyledonous 

8 or m o r e (8-12) a l te rna te , 
v e r t i c a l rows 

6-7 
Ebroctea te , Sessile, hexa-
l o c u l a r , syncarpus; s ty le , 
s t i gma absent 

One i n each locule 

? Present 

Present , h a i r y , i n two 
whor l e s (in p a i r s ) 

Cyclanthaceae (Sahni) 
Araceae, Pandanaceae 
(Chitaley) 

V . sahni i Chi ta ley , 
Shal lom Mehta 

25 x 16 m m i n t . s . 

14 x 5 m m i n t . s . incomple te 
i n L . S . 15 m m long w i t h 
sca t te red , monocotyledonous 
vascular bundles 

8-10 a l ternate v e r t i c a l 
r o w s 

Hexalocular , syncarpus 
sess i le , ebrateate, 5.5 m m 
i n length 6 m m i n breadth 

One i n each locule 
anatropus, endospermic 

Present , shor t ha i r s 
absent 

V . e longatum Sahni V . ch i t a l ey i P a t i l 

50-68 x 4 . 5 - 5 m m 25 x 4 .3 m m 

1.8-2 m m th i ck , 6 
l a rge V . B . f o r m i n g 
impe r f ec t r i n g i n the 
cen t re 

6 a l ternate v e r t i c a l 
r ows 

1 .3 -1 .5 x 2 -2 .2 m m 
sess i le , ebracteate 

Present i n two w h o r l s , 
Inner pe r i an th m e m ­
bers 1 against each 
locule fused to i t at 
base, free above 

Present 6 r a d i a l 

1.6 m m t h i c k V . B . 
monocotylednous 
sca t te red , w i t h 5 c e n t r a l 
l a r g e r bund les i n a r i n g 

S p i r a l l y ar ranged i n 
5 rows w i t h 6th s tand­
i n g above the 1st c o m ­
p l e t i n g two rows 

1.5 m m x 2 m m board 
sessi le hexalocular 

One i n each locule 
6 x 0 . 5 1 m m attachment 
not d i s t inc t 

Present i n two w h o r l s . 
Each of 6 inner member s 
fused w i t h each locule 
at base free above 
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E X P L A N A T I O N OF P L A T E S 

Plate I . 

V i r a c a r p o n hexapermum Sahni 

1 . Longi tudinal section passing through main axis showing f ru i t s i n v e r t i c a l rows x 3 ( B . S . I . P . 
s l ide n o . 9349) 

2 . Cross - sec t ion showing main axis wi th monocotyledonous vascular bundles and surrounded by 
9 rows of f ru i t s x 3. ( B . S . I . P . s l ide no . 9350) 

3 . Longi tudinal sec t ion pass ing through just above the main axis showing hexacarpe l l a ry f ru i t s 
ar ranged i n alternate fashion, x 3. ( B . S . I . P . s l ide no . 9351) 

4 . Longi tudina l section showing peduncle, m a i n axis and f r u i t s , x 3. ( B . S . I . P . s l ide no . 9352) 

Pla te I I . 

V i r a c a r p o n hexaspermum Sahni 

5-10. Ser ia l photographs under ref lected l ight of i nd iv idua l f ru i t s cut in c ross - sec t ions and 
showing gradual format ion of 6 p a r t i t i o n w a l l s by fusion of 6 pe r i an th l ike lobes free at the 
top . Note the ve r t i c a l r idge on the inner surface of the lobes w i t h h a i r . F igs 5-6 x 6 .5 and 
7-10 x 10 
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