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ABSTRACT 

Two new fo. sil \\"oods, viz. 11ldox"lol/. (.(tl/.alos1f)1/. 
gen. et sp. nov. and Dadoxylon parf//ch"nloslfm h:lve 
been described from the Lower C.;ondwanas of India. 
The former \\"ood is characterized bv the presence 
of secretory canals in the pitlJ, one' in centre and 
rest on the margin and connected by horizontal 
running canals, The latter ,,"ood Dadoxylon. paren­
chym.osl/.m is characterized by the presence of solid 
parenchymatous pith, :l.raucaroid pitting on the 
radial and tangential "'alb of the tracheids. 

INTRODUCTION 

ECENTLY a good number of petrified 
woods were collected bv· one of us 
(Maithy) from the 18th' Coal seam 

of Kharkhari Colliery, Barakar stage, Lat. 
23°46'24", Long. 86°14'36", Jharia coalfield. 
Out of this collection two specimens showed 
very distinct characters, which were hitherto 
unknown in any of the fossil woods from 
the Lower Gondwanas. They are, therefore, 
described here. . 

DESCRIPTION 

Indoxylon gen. nov. 

1. Indoxylon canalosum sp. nov. 

Only one wood of this type has been col­
lected so far. 

Pith - The wood has a solid circular pith 
in the centre, fairly large, 2-2·5 em. in 
diameter. In transverse section the pith is 
composed of circular, thick-walled paren­
chymatous cells, loosely packed with inter­
cellular spaces and with bigger cells towards 
the centre. In longitudinal section the pith 
cells are square or rectangular and are 
arranged in tiers. Some of the pi th cells are 
Ii ttle longer and dark; these cells are pitted 
(PL. 1, FIG. 4). The pitting is simple, one or 
two seriate, sometimes more; alternate or 
subopposite and contiguous or separate, 
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]l/Iloxy!o!t calla/oilllli. 

T,·:XT-FlC;. 1 .\-C.- Transverse section of the pith fr)m dirtcrent regions of the stem showing 
the arrangcnl(lrlt of secretory canals. ;< 2. 

rectangular. The size of thc ('arly wood 
tracheids varies from 21 to 42fl, ann in c:,ccp­
tional casE'S up to 53 !1.. Late wood 2-4 cells 
only, tracheids transversely elongated, and 
thick-walled. The ~ize of the latl' \\"Clod 
elements varies from 10 to 21 (1., the intenTn­
ing \\'all betll'l'cn the tI\·() tracheids being 
quite thick, about 10-21 11.. 

Tracheids radially pitted, 1-4 seriate, but 
commonly biseriate and triseriate. When 
uniseriate the pi ts are placed ina row, can ti­
guous or separate. Biseriate pits are alter­
nate, suborrosite or opposite, mostly conti­
guous, but sometimes the two rows of pits 
are placed apart (PI.. 1, FIG, 7; TEXT-FIGS. 
2B, D). In triseriate tracheids pits are 
alternate and contiguous and are rarely 
placed apart (PL. 1, FiG. 6; TEXT-FiGS. 2A, 
C). In Tetraseriate condition pits arc al­
W;lyS contiguous :-tne! alternate. The pits 
arc bordered, circular-O\'al or flattened. In 
hi~eriate pitting the pits measure 12·5 X 
12'5,1. to 9 X «) fl.. The coefficient (e = dID) 
varies from 1·0 to O·ii5. In uniseriate the 
pib meaSUH' 10·5 X 14 [L to 14 X 14 iJ.. 
The coefficient varies from 1·04 to 0·75. 

The number of cross·field pits is 1-7 
(commonly 4-5). They arc bordered and 
circular or oval (Pc 1, FIG. 8; TEXT-FIG. 
2E). Pore probably circular to ovaL but 
not HTy distinct. The si/,c of the field pits 
\·aric..c; from 10·5 x 10·5 11. to <), 7 1L. 

Tangen tial walls 0 [ the tracheitIs are un­
pitted. ~'1edullary mys are commonLy uni­
seriate and biseriate, sometimes partially 
triseriate. MeduLlary rays varies in height 
from 1 to 18 eeJls. The ray cell' are ovaL in 
shape and they vary from 21-42 11. X 17·5­
24· 5 [1.. The average frequency of biseriate 
to uniseriate rays are 11 and 89 per cent 
respecti vely and the density of rays is 
11 rays per square millimetre. The density 
of ray celLs per mm. 2 is 369/12 = 30-ray 
cellsjmm. 2 and neglecting the biseriate ray 
cells 343/12 - ,28·ray cdls/mm.2. The maxi­
mum frequency is of:) ray cells (TEXT-FIG. 3). 
There is 110 xylem parenchyma or resin 
canals. 

Comparisons and Remarks - Secretory 
eanals in the pith are also present in the fol­
lowing genera. Solenopitys Krausel & Doli­
ani ti, Solenoxylon Krauscl, Polysolenoxylon 
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TEXT-FIG. 2 A-D. ­ Part of the early wood tracheids in radial section showing the arrangements of 
pits. X 500. E, pits in the cross-field. x 500. 

Krausel & Dolianiti ancl Barakaroxylon 
Surange & Maithy. But Indoxylon differs 
from all the above woods in possessing 
transversely connecting canals. Also in 
Indoxylon thc pith is solid as against discoid 
pith in Solcnopitys and .Solc1/.oxylnn and air 
gaps in Polysolcnoxylon. Secretory cells 
which are present in Indoxylon arc absent 
in the above three genera. ·It differs from 
Baraltaroxylon in possesSIng tralls\'ersc 
canals. Thus the present wood is different 

from all the known genera from southern 
hemisphere and hence a new generic name is 
proposed. 

DIAGNOSIS 

Indoxyion gen. nov. 

Pith solid with'ecretory canals and secre­
tory cells. The secretory canals are arranged 
one in the centre and rest in the peripheral 
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TJo:XT-FI(;. 3 - Graph sllOwing tile frequency of 
medullary my cells (surface examined 12 111m,") 

region, running longitudinally. The peri­
pheral canals are connectrd with the central 

canal by transverse canals. Primary xylem 
endarch. Pitting araucaroiJ or the pit· are 
separate. 

GE:\OTYPE: INDO.YYLO_V CANALOSUU 
sr. ;,\OV. 

DrAGNOSIS 

111doxylon canalosum sp. nov. 

Pith solid, circular, 2-2'5 cm. in diameter 
wi th secretory canals and scattered secre­
tory cells. One sccrdory canal runs in the 
centre and the rest a[(~ in peripheral region. 
The central and periplleral canals are con­
nected by transverse canals. Primary xylem 
endarch, consisting of spiral, scalariform and 
reticulate elements. 

Secondary xylem with distinct growth 
zone.. Early wood 40-60 cells and their 
sizes vary from 21 to 42 fJ- (5211.). Late wood 
2-4 cells and thei r si&cs vary from IOta 2 I 1.1.. 
Eadial wall of trachcid pitted, 1-4 seriate, 
commonly 2-3 seri'lte. Bordered pits alter­
nate, opposite, subopposite, commonly con­
tiguous someti mcs separate ci rcular to oval or 
flattened with circular pore. The size of pits 
in bi"eriate varies from 9-12'5 IL X 9-12'5 1./., 

cB 
A 

Dadoxylon parenchymosum. 

TE>.:"j'-FIG. 4 A-B. - Part of the early wood tracheids in radial section showing biseriate and tetraser­
l':ll(' alternate and contiguous pits. X 500. C, pits in the cross-field area. x 500. 
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and the uniseriate pi ts from 10·5 X 14- [J. X 13· 5­
14- [J.. The number of cross-field pits is 1-7 
(commonly 4-5), circular to oval; bordered, 
and the dimension varies from 9-10'5 iL X 7­
10·5 [J.. 

Medullary rays uniseriate, biseriate and 
sometimes partially triseriate. The height 
of the medullary rays varies from 1 to 18 cells; 
maximum frequency is attained by 3-ray 
cells. The ray cells are oval in tangential 
section and 21-42 [LX 17-24 [J. in size. The 
density of rays is 11 ray per square milli­
metre. The density of ray cells 30 cells{ 
mm. 2 . The average frequency of biseriate to 
uniseriate ray is 11 per cent. 

Holotype-31722{430 preserved at the 
museum of the Birbal Salmi Institute of 
Palaeobotany, Lucknow. 

Locality - Kharkhari Colliery, Jharia 
Coalfield, Bihar. 

Horizon - Barakar. 

Dadoxylon Endlichcr 

2. Dadoxylon parenchymosum sp. nov. 

Only one specimen of wood has been col­
lected so far. 

Pith - The pith is solid ± oval, 1 cm. in 
diameter (PL. 2, FIG. 9). It is composed of 
circular thick-walled parenchymatous cells 
with intercellular spaces (PL. 2, FIG. 10) 
and the cells become bigger towards the 
centre ~nd .smaller towards the periphery. 
In longltudmal sectIOn the pith cells arc 
square or rectangular and are arranged in 
tiers. Secretory or sclerotic clements are 
absent. 

Pn;mary Xylem - Pith is encircled by the 
primary xylem and no transfusion tissue is 
present between the pith cells and the pri­
mary xylem. The primary xylem is endarch, 
squarish or pentagonal in transverse section 
and 5-8 cells deep. The protoxylem con­
sists of anular elements and the metaxylem 
consists of sclariform and reticulate tracheids 
(PL. 2, FIG. 11). . 

Secondary Xylem - The secondary xylem 
abuts over the primary xylem. Early wood 
is 30-40 cells deep, rectangular or square 
in outline, 35-67'5 IJ.. Late wooel 2-3 cells 
deep, transversely elongated, smaller in 
size, 10·5 X 17·5 [L. The intervening wall is 
7-10 fl. thick. The medullary rays are 
placed at intervals of 3-10 tracheids (PL. 2, 
FIG. 12). There is no xylem parenchyma or 
resin canals. 

Both the radial and the tangential wall of 
the tracheids are pitted. Radial wall pitting 
is 1-4 seriate, common!v biseriate ane! tri­
seriate. l:niseriate pits 'are in one row and 
contiguous. Pits in biseriate and triseriate 
conditions are arranged alkrnately, contigu­
ous, sometimes subopposite to opposite 
(PL. 2, FIGS. 13, 14-; TEXT-FIG. 4A, B). 
They are hexagonal or flattened by mutual 
contact with small circular pore, 3-4-!J.. In 
biseriate tracheids the pits measure 10·5 X 
14 fl., 10'5x12 [J.. 7·5xl0·5 ,J.; and 10·5x 
10·51.1.· The coefficient (e = dID) varies from 
1·0 to 0·75. In uniseriatc trachrids the pits 
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HEIGHT of:. M£DULI.ARY RAYS 

TEXT-FIG. 5- Dadoxylon paYM/.chymosum. Graph 
sho\\'ing the frequency of medullary !J.y cells 
(surface examinee! 12 mm,2). 
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measure 10·5 X 10·5 [L and 10·5 X 14 V•. 
The coefficient varies from 1·00 to 0·75. 

The number of cross-field pits is 2-8 (com­
monly 4-5), bordered, circular to oval with 
transversely oval pore (PL. 2, FrG. 15; TEXT­
FIG. 4C). The siz,e of the field pits varic,.; 
from 10-5-12 (.I. X 10·5 X 13 fL· 

Tangential wall of the trachcids pitted, 
1-2 seriate, alternate and contiguous. 

Medullary rays vary from 1 to 18 cells. The 
height varies from 17·5 to 28 fL' and tangential 
,vidth from 14·0 to 28 fL. Medullary rays 
are commonly uniseriate and very rarely 
biseriatl'. The average frefluency of biseriate 
to uniseriate rays are 2 and 98 per cent 
respectively. Th(~ density of ray per ml11. 2 

is 12-ray, and the density of ray cells is 
34/mm. 2 . The maximum frequency is of 
3-ray cells (TEXT-FIG. 5). 

Comparisons and Remarks - So far only 
three woods with parenchymatous piths 
are known fro III the Lower Gondwanas of 
southern hemisphere, i.e. Dudoxylon rangei 
Krauscl, Dadoxylon />oroswn K rausc! and 
Dadoxylon. kraeuscli (Sahni & Singh) Salmi. 
Dadoxylon rangei and Dadoxylon />orosuJn are 
distinguished from the present wood by the 
presence of pitting on the radial walls only, 
uniseriate medullary rays, and several pits 
in the field. J)adoxvlon kraeuseh Sahni & 
Singh is comparable to the present wood in 
the possession of parenchymatous pith, but 
D. kraeuseli differs from the present wood by 
the presence of simple pits in the field, and 
air ga ps in the pi til, and pi ts on t he radial 
wall of the tracheids only. Thus the present 
wood docs not resemble with any of the 

known species of J)adoxylon, and hence a new 
speciflc name is proposed here. 

DI.\GNOSIS 

Dadoxylon parenchyllwsulII. sp. nov. 

Solid pith of parenchymatous cells, primary 
xylem endarch, consisting of annular, scalari ­
form and reticulate clements. Secondar\' 
xylem \vith distinct growth zones. Earl}! 
wood 30-40 cells deep, rectangular or square 
in outline, 35-67'5 [J.. Lat wood 2-3 cells, 
10·5 X 11·5 IL. Radial and tangential wall 
of traclJeids pitted, 1-4 seriate, commonly 
2-3 seriate. Pits arranged alternately, rarely 
subopposite or opposit , contiguous. The 
siz,e of biseriate pits varies from 7,5-10·5 [J. X 
10'5-14 fL and the uniseriate pits from 10·5 X 
10'5-14 fL. Pits bordered, hexagonal or 
flattened, with a circular pore. The number 
of cross-field pits 2-8, circular-oval; bordered, 
and their dimension varies from 10·5 X 
10·51L to 10·5 X 14 (L. 

:\lcdullary rays uniseriate, rarely biseriatc. 
The height of medullary ra.\"s varies from 1 to 
18 cells; maximum frequency is attained by 
3-ray cells. The ray cells arc oval in tangen­
tial section; 17'5-28 I.L X 14'0-28 [J.. The 
density of ray cells 12/mm. 2 . The average 
frequency of biseriate to uniseriate rays is 
2 per cent. 

Holotype - 31724/483 preserved at the 
museum o[ the Birbal Sahni Institute of 
Palaeobotan v. 

Locality ---.:: Kharkhari Colliery, Jharia 
Coal-fielel, Bihar. 

Horizon _. Barakar. 
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EXPLANATION OF PLATES 

PL,\TE 1 

Illdoxyfon canafosum ;::cn. et. ,;p. nov. 

I ...\ tranS\'er,;c scction uf tile pitl! to shu\\' tile 
arrangcments of tile longituuinal anu trans\'ersely 
running secretory canals. x 5. 

2. ,\ part of tilc pi til in longitudinal scction ta 
show the secretory cells anel tile parenchvmatous 
cells of the pith. X 80. 

3. ,\ part of the pitil in longitudinal section to 
silo\\' tbe transverse secrctan-' canals. >< 10. 

4. A part af the pith in "longitudinal scction ta 
,;ilow tilc pitteu cclls of thc pith .. X 200. 

5. J..ongitudinill radial scction of thc primary 
xvlclll. ;< 100. 

"6. A radial longitndinal scction of the trachcid 
to show the triseriatc. alternate anel contiguous 
pitting. X 175. 

7. Another tracheid in radial section sho\\"ing 
biseriate, separate circular pits. X 250. 

8. Radial longitudinal section sho\\'ing thc field 
pits. X 175. 

PLATE 2
 
Dadoxylon pal'cl1c!ty1Jl.osul/1. sp. nov.
 

9. A transvcr'c scction of the stcm showing the 
pith in the ccntre sUITounded by tbe primary and 
the secondary xylem. X 7. 

10. A part of the pith in trilnS\'crse section cn­
largcd to show the parenchymatous cells of thc pith. 
Thc dark black arcas sho\\' thc portion filled \\'ith 
iron pyrites. X 40. 

II. Longitudinal radial scction tbrougll the pri ­
mar." xylem. x 100. 

12. A part of the stem shtming ,1' \\'cll-marked 
gru\\·th ring \\'ith early \\'ood comparativelv much 
more developed than thc latc \\·ood. ;< 40. 

13. Part of radial scction enlarged, s[lOwing uni­
seriate and biseriate, contiguous, hcxagonal pits in 
earl\' ,,"ood tracheids. >< 400. 

14. Other tracheids in radial sectioll to shOll' 
triseriatc and tetrascriatc, altern;\te anti contiguous 
pitting. ;< 400. 

15. Radial longitudinal section sho\\'ill" the pits 
in the cross held. ~< 400. 



SURAt\GE c' .\L\[THY - Pf..-\TE 1TilE P..\L.\EOOOT.\:-IST, VOL. 1 t 

7
 

5 



THE 1'..\l..H:0I30TA'I::'·, '·Of.. 11SUHA~GE & ~L\ITHY - PLATE ::1 

9
 
12
 

'0 

/4 ,s 

II 


