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ABSTRACT 

J\. new gymnospcrm ous wood N andorioxy lo11 sakse11ne ge n. et sp . nov. from the K a mthi Stage of 
Cha ndra pur Distric t, M . S., h c1. s been described. It is cha rnc terized b y lobed h omogeneous pith , 0.8-1.3 
cm, devoid of secretory cana ls, secre tory cells , presence of a ir cavities a nd a ring of pa renchymatous shea th 
of thin-wall ed , na rrow a nd rcc la ngula r cell s in between the pith and cnd2.rch primcny xyl em ; distinct 
growth rings , 1-3 seria tc radia l pitting, xylem rays homogeneous, 1-36-cellcd , cross-field pits 1-7 (1-3), cupre
ssoid. 

INTRODUCTION 

A number of pieces of petrified woods were collected during field trips in the years 
1975-77 from N andori Buzrug (20°12' ; 79°02' ) , a small village five kilometers east of 
Warora on the m ain Nagpur-Chandrapur P. W. D. R oad . Of these some of the woods 
were very big, 2-2.5 metres in length and 40-90 cm in diameter found exposed in a nala 
cutting. Others were collected as stray pieces exposed in the nearby fie lds. Most of the 
pieces found in the nala cutting were of secondary wood only and about a dozen pieces 
showed presence of pith and primary xylem. 

DESCRIPTION 

The wood NB P3 / 76 1s well p reserved, silicified, decorticated showing 
pith and primary xylem. It is 20-31 cm long and 9.8-13.8 cm broad and reddish 
brown in colour (Text-fig. 1 ; Pl. 1, Fig. 1). In cross section it shows eighteen 
distinct growth rings both macro- and microscopically (Text-fig. 1 ; Pl. 1, Fig. 2). 
Autumn wood 1-5 cells wide, cells rectangular, 19 x40 µ,m, thick-walled, tangentially flat
tened with narrow lumen. Spring wood 195-251 cells wide, cells are squarish, 43 x41 p,m 
and thick-walled. There is an abrupt change in the cell size from autumn wood to spring 
wood (Text-fig. 3 ; Pl. 1, Figs. 2 & 3). 

Tracheids show ·uni-triseriate (usually 1-2 seriate) araucarioid pitting on the radial 
walls. Uniseriate pits are circular, flattened, separate or contiguous (Text-figs. 6 & 7). 
Biseriate pits are circular, flattened or hexagonal, opposite or alternate and contiguous 
(Text-fig. 8 ; Pl. 1, Figs. 7 & 8). Triseriate ~its a~·e ~exagonal, alternate_ an~ contiguo_us 
(Pl. 1, Fig. 10). Bars of sanio are observed m urusenate s~parate and b1senate opposite 
condition (Text-fig. 6). Circular pits are 14.6 X 15.5 µ,m with 5.5 x5.8 µm pore. Hexa
gonal pits are 11.3 X 13.6 µ,m with 4.8 x5.8 µ,m pore. The pit po.re is invariably round or 

oblique. . . . . 
Xylem rays are simple, homogeneous, mostly umsenate, rarely b1senate, 1-36 celled, 

7 cells being the average height of 50 counts (Text-fig. 15 ; Pl. 1, Fig. 11). The cells are 
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Text-figs. I-1 5. .Nandorioxylon saksenae gen. et s~. nov., Fig. I. T. S. _of a wood sh owing pith- P and shea th l?. yers-sh ; primary xylem--:--Px ?.nd growth ~mgs-gr : Note the irregula r cavi ties in the pith x 2.5. Fig. 2. The same, a pa rt m?.gnified !o show primary xy_lem- px, secondary xylem- sx, cavities-he th-sh ?.nd pith cells- pc : Note the mtercellular sp?.ces in between the pith cells-pc a nd tangen~~l~y Jongated rectz..ngul

2
.~· cells of the she?. th:-sh x 28. Fig. 3. T, S. of a second~ry w~od sh owing 

tu 

wood-a a nd spring wood-s x 50. Fig. 4. L. S. of a protoxylem cell sh owing spir?. l thicken-au mn l II h . l ·c- h' . ings-st x 50. Fig. 5. L. _s. _of meta::-.,yem _ c_e s owmg sca 2.ru?rm t ickenings_- st x 50. Fig. 6. L. s. f t. heid showing unisen ?. te, sep?. rc.te pitting and bars of sanio--bs x 170 . Fig. 7. The same showing 
0 _a ~ate flattened contiguous pits X 187. Fig. 8. The S?.me showing biseri2 te a lterna te contiguous unisena e ' · · · l · · · ' · · ' · . 

187 
Fig. 9. The same showing mult1seriate a terna te p1ts x 187. Fig. JO. The same sh owincr pits X · . . · · 187 F' · · ,.., a tra nsition of bi-tnsen a te, alter~ate, contiguous pits ~ . ig. 11. Pith in L. S. ·sh owing verticall y 

1 t d Shea
th cells-sh x 50. Fig. 12. R. L. S. showing 1-7, large b ordered cross-field pits- cf / 187 e onga e · · 11 d h' 11 d · · / , · Fi 

13
_ L. s. ofpithsh~wmgradia yarrange, _t in-w~ e squarish :o rectangula r pith cclh - /ic /. ~,o ,·g 

14 
The same showing presence of small simple pits-pp on the pith cell s.....:262. Fig. l 'J. T . l.. S. 

Fig. . · • b" seria te 2-19-celled x·ylem rays x 50. 
showing uni- 1 

' 
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elonga ted 33 X 22 µ,m, th!n-walled , smooth and non-pitted. The resinous tracheids can 
easily be recognised on account of the presence of biconvex resin plugs in them. X ylem 
parenchyma is absen t. 

Cross-field pits are 1-7 hu t mos tly 1-3, large, bordered and cupressoid, measuring 
15.2 X 15.5 µ,m. When the pi ts are 1-3, they are very large and occupy th e entire cross
field area. Pit pore is 9.9 x9 .3 µ,m ; broadly oval to elongated (T ext-fig . 12 ; Pl. 1, Fig. 
12). 

Primary xylem is endarch , 8-10-cell ed and arranged in groups (T ex t-figs. 1 & 2 ; Pl. 1, 
Fig. 1) . In cross section there is no clear distinct ion between th e primary and secondary 
xylem as they are arranged in the same radial rows but in the longitudinal section the 
primary wood shows spiral , scalariform and reticulate thickenings whil e the secondary 
wood shows bordered pits. The sp iral thickenings represent th e protoxylem element_s 
(Text-fig. 4 ; Pl. 1, Fig. 5) , scala riform and reticulate thickenings represent the m etaxylem 
elements (Text-fig. 5) . They grad ually pass into the bordered p itted thickenings of the 
secondary wood. 

Pith is lobed, measurill.g 0.8 x 1.3 cm. Eight such lobes a re clearly seen (Text
fig. 1 ; Pl. 1, Fig. 1) . ZEILLER (1895) suggested that the lobed structure probably h ad 
some relation with the departure of th e leaf or branch trace. According to L F. PEKHINA 
(1972) the polygonal pattern of p ith appears in those parts of trunk wh ere introduction 
of leaf traces take place at the younger sta~c. 

In T.S. the pith cells are isodiametric . 11 0 '< 108 µm , thin-walled . parenchymatous 
and loosely arranged forming p ecu liar small trian~u la r intcrcc llul nr spaces (Text-fig. 2 ; 
Pl. I, Fig. 4). The cells in L.S . are squari'-h t0 rcctan~ular. broader than long, 114 X 140 
µ,m and arranged in vertical rows (T ext-fig. 13 ; Pl. I. Fig. 13) . A t pl aces the a rrange
ment is disturbed and appears to br ir rc-!,{u larl) arranged giving p olygonal appearance. 
1-10, simple, small pits arc seen on th eir radial walls (T ex t-fig. 14) . 

Sheath between the pith and primary xykm j., present form ing a zone of rec tangular 
to elliptical, thin-walled, 5-6 ce lled parcnchymntow, 5hea t11 (T cx L-fi gs. I & 2; Pl. 1, Figs. 
1 & 4). The cells in T.S. are 29 x 82 µm. T angen tia ll y they a rc fl a ttened and measure 
51 X 16 µ,m (Text-fig. 11 ; Pl. I , Fig. 13) . They do nol show any re liculate markings as 
seen in the transfusion sheath of D adox_J•/011 indiCJLm H olden ( 19 1 7). 

COMPARISON AND DISCUSSION 

The distinguishing characters of the p resen t wood are ( i) lobed homogeneous pith, 
devoid of secretory canals, secretory and sclerotic cells and presence of air cavities, (ii) 
presence of intervening sheath of rectangular, narrow, thin-walled cells in between the 
pith and primary xylem, (iii) endarch primary xylem, (iv) distinct growth rings; (v) 1-3 
seriate araucarioid radial pitting, (vi) presence of bars of sanio, (vii ) uniseriate, rarely 
biseriate xylem rays and (viii) 1-7, mostly 1-3, large, bordered cupressoid cross-field pits. 

These characters broadly resemble with the genera like Dadoxylon Endlicher ( 1847) 
and Trigonomyelon (Zeiller, 1895) Walton (1925) but differs markedly from them in one or 
the other important characters. 

The lobed pith, endarch primary xylem and araucarioid radial pitting suggest 
its affinity with Trigonom_yelon (Zeiller) Walton (1925) but differs from it in having a homo
geneous pith devoid of secretory cells and presence of parenchymatous sheath. In Tri
gonomyelon on the other hand, the pith is heterogeneous containing secretory cells. Only 
·one species of T rigonomyelon, T. raniganjense Maheshwari ( 1967) possesst's parenchymatous 
sh eath but the present specimen differs from it in other characters such as homogeneous 
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pith, isodiam etric pith cells w ith peculiar triangular in tercellular· spaces, shea th cells 82 X 
29 _µrn, presen ce of bars of sanio, 1-36 cell ed (average 7 cells) xylem rays and presence of 
resinous tra cheids ; whereas in T. ranigan.Jense the pith is h e terogen eous, sh eath cells 30~90 X 

60-75 µm, xylem rays 1-15 celled with 2-3cells as the average height and absen ce of resinous 
tracheids. 

The homogeneous pith, endarch primary xylem, araucarioid radial pitting_ and 
many cross-field pits suggest its affinity with Dadoxylon (Lindley & Hutton) En~hcher 

( 1847) . but differs in having lobed homogeneous pith a nd complete rmg of 

~he_ath m between pith and primary xylem. Only one species of Dadoxy l~n, D. 

zn~zcum Holden ( 191 7) possesses the intervening sheath-like layer ir. between the P1th ~nd 

~n~ary xylem: but the intervening layer in D. indicum possesses definite reticulate markmgs 
s1rndar to the transfusion tissue. Such markino-s are not seen in the present wood. It 
also possesses a h eterogeneous pith and th e end.arch nature of primary xylem which is 

?0 ubtful as pointed out by KRAUSEL et al . ( 1962) , while in the present wood the pith 

~s ~omogeneous and p rimary xylem is d efinit ely endrach. In 1967, MAHESHWARI 

m stttuted a new genus Damudoxylon . L ater 0n he (MAHESHWARI, 1972) tramferred 

Dadoxylon parenchymosum Su range & M a i thy ( 1963) and D . .Jomuriense Maheshwari ( 1965) 

under genus Damudoxylon. MAITHY ( 1974) objected the views of MAHESHWARI and remarked 

that the placem en t of Dadoxylon parenchymosum and D. j anwriense under Danmdoxy lon is incor

rect as Damudoxylon was or ig inally instituted for the fossil woods with heterogeneous pith 
composed of parench yma and secretory cells but the aboYe two species possess h omogen eous 

pith. So far no fos sil wood h as been recorded showing a transition from homogeneous 

pith to the pith having parenchym a a nd secretory cell s, a nd thus the woods having p a.renehy

matous pith should be kept separate from Damudo:9'/oll N[ah cs hwari. 
As the p resent wood is not comparable wit h any of th e o l her known genera and 

their species: it is t rea ted as a new ~r nu, and na med as Nnndorio x_ plon saksenae gen. 
et sp. nov. The generic n a me is after the vi llage Na ncl ori Buzrug in Chandrap ur District, 

M a harash t1 a Sta te, from where it was obt.-i in t d and the spec ific ep ith e t is after. Professor 

S. D. Saksena, an eminen t p a lacobotnnis l. 

The so-called sh eath mig ht have been fo rmed in be tween the pith and primary xylem 

by the activation of the outermos t la}1cr of ch c p id1 cells, fun c tion ing as a procambium-likc 

layer either as a complete ring or in pa rt in the form of a band, ramifying once or twice. 

Cells of this layer divide repeated ly forming a multilaycred band of thin-walled rectangular 

or elliptical cells as m any as 20-22 layers. The resultant sh ea th might be givir.g mecha

nical support to the pith from collapsing and also contributing to the production of large 

amount of pith cells as they have been taken the site for the d eposition of food material 

in them. 
Another interesting feature noticed in the present woods is the development of 

typical triangular air spaces amongst the pith cells. Formation of such air spaces has been 

observed in the plants growing in the water drained condition prohably acting as a 

diaphragm. Such conditions are seen i_n many living hydrophytic members of Nymphaea

ceae Cyperaceae and Araceae. This character suggests the wet and moist climate 

duri~g the late Permian period in the region from where thi s wood has been obtained. 

Nandoriosylon gen. nov. 

Genotype-Nandorioxylon saksenae sp. nov. 

Generic Diagnosis-Pith lobed) homog, eneous with parenchym2tous sh eath 
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xylem endarch, radial pitting araucarioid, 1-3 seri a te ; xylem rays uni-biseriate; cross-field 

pits many, cupressoid . 

Na:ndorioxylon saksenae sp . nov. 

Spec(fic Diagnosis--Pith 0.8 x 1.3 cm, lobed ; homogeneous, cells isodiametric, thin. 

walled, loosely arranged forming small triangular in~ercellular spaces. Sheath 5-6-celled 

wide forming a complete ring in between pith and primary xyle_m~ cells rectangular, thin. 

walled. Primary xylem endarch, 8-10-celled. Growth rings d1stmct, autumn wood 1-5-

celled, 19x40 µm; spring wood 195-251-celled, 43x41 µm. Radi~l pitting 1-3-seriate, 

araucarioid, pits round, hexagonal, opposite or alternate. Round pits 14.6 X 15 µm with 

6.3 x 5 .. 7 µm pore, flattened pits 10.4 X 15.5 µm with 5.5 X 5.8 µm pore, hexagonal ones 

11.3 x 13.6 µm with 4.8 x5.8 µm pore. Bars of sanio present, xylem rays homogeneous uni

seriate, sometimes biseriate (30 %) , 1-36 ceUed with 7 cells as average height. Tangential 

wall of tracheid smooth, resinous tracheids abundant. Cross-field pits 1-7 (n:wstly 1-3) 

larg~, bordered, cupresmid, 15.2 x 15.5 µ,m with broadly oval or elongated 9.9 x9.3 µm 

pore. 
Locali0J-Nandori Buzrug, District Chandrapur, Maharashtra State, India 

Horizon-~amthi Stage (Lower Gondwana) . 

Age-Late Permian ( according to G. S. I. ) . 
Type specimen-NB P3/76, Botany D epartment, University of Poona, Pune-411 007. 

ACKNOWLEDGEMENTS 

We are thankful to Drs. M. N. Bose; P . K. M a ithy and H. K. Maheshwari of the 

Birbal Sahni Institute of Palaeobotany, Lucknow for h elpful discussion, and to the Head of 

the· Botany Department, University of Poona for the facilities. 

REFERENCES 

ENDLICHER, S. (1847). Synopsis Coniferarum. S:rng<'.lii ; Schctlin a nd Zollilofer. 

HOLDEN, R. (1917). On the anatomy of two Pa laeozoic stems from India . Rec. geol. Surv. India, 66 

. (4) : 414-429. 

KRAUSEL, R., MAITHY, P. K. & MAHESHWARI, H. K. (1962). Gymnospermous woods with primary struc

. · · tures from Gondwana rocks-a review. Palaeobotanist, 10 : 97-107. 

LEPEKHINA, V. G. (1972). Woods of P?.1 2.eozoic pycnoxyle gymnosperms with special reference to North 

Euresia represent?.tives. Palaeontographica, 138 B (1-4) : 44-106. 

M~HJ::SHWART, H. K. (1965). Studies in the Glossopteris Flom of Indi?.-24. On two new species of fossil 

· ,woods from the Ranig?.nj co?.lfield, Bengal. Palaeobotanist, 13 (2 ) : 148-152. 

MAHESHWARI, H. K. (1967). Studies in the Glossopteris flora of India-28. On some fossil woods from 

R?.niganj Stage of Raniganj coalfield, Bengal. Palaeobotanist, 15 (3) : 243-257. 

MAHESHWARI, H. K .. (1972). Permi?.n woods from Ant?.rctica :rnd revision of some Lower Gondwana wood 

· taX?.. · Palaeontographica, 138 B : 1-43. 
MAITHY, P. K, (1974). Gymnospermous woods from the Lower Gondwanr.. In Aspects & Appraisal of Indian 

J:alaeobotany, eds. Surnnge et al., B. S. I. P., Lucknow : 163-169. 

SuRANGE, K. B-- & MAITHY, P. K. (1963). Studies in the Glossopteris Flora of Indi?.- 14. _ Two ne"' 

· fossil v .. ·oods from the Lower Gondwan~s of Indi?.. Palaeobotanist, 11 : 96-102. 

WALTON, J. (1925). On some South American fossil woods. Ann. S. African Mus , 22 (1) : 1-26. 

*ZEILLER, R. ( 1895). Note sur la flore fossils des gisements hauillers de Rio Grande do Sul (Brazil mari

dional). Bull. geol. Soc. France, Ser. 3, 23 : 601-629. 

*Not cons~lted in original. 

94 G,ophytology, 11 ( 1) 



. ~ 
, .... 
. ~ 

~ .. _ 

. .' .. , :~ ~ ~> \ sx ~ ~. 
, \ t , ,,,.,, 

... ~ ')'< .... , , ,. ,._ 

' ,. 

~\ 

..: . < 

pt 
,,I 

s 

Geophytolog;1, 11 (I) Birada r & Bonde-- Pia te l 



EXPL,u'\A TIO~ OF PLATE l 

Figs. 1-13. Nandorioxy/.on salrsenae gen. et sp. nov. Fig. J. T. S. of wood showing secondary xylem 
- sx, primary xylem---prx and pith-p : i\"ote the lobed pith-p and sheath-sh x 6. Fig. 2. T . S. of 
secondary wood showing growth rings X 17. Fig. 3. The same showing autumn wood-a and spring wood 
- s x 4(l. Fig. 4. T. S. of pith showing thin-walled , iso<liametric pith cells-pc and t,-..ngentially elongated, 
thin walled, rec~.ngular cells of she.-.th-sh x 42. Fig. 5. L. S. of protoxylem cells in primary xylem show
ing spir2.l thickenings-stx30. Fig. 6. L. S. of 2• tracheid showing a transition of uni-biseriate contiguous 
pitsx 325. Fig. 7. The s2.me showing biseriate, he.xagonal, alternate pits x 325. Fig. 8. The S;>.me show
ing biseria te , hexagonal opposite pits x 366. Fig. 9. A tracbeid in L. S. showing transition of bi-triseriate, 
hexagonal contiguous pits X 366. Fig. IO . The same showing multiseriate , hex?.gonal, contiguous pits X 320. 
Fig. 11. T . L. S. showing uni-biseriate, 2-22-celled xylem rays ~SO. Fig. 12. R. L. S. showing 1- 3. 
large, bordered cross-field pits--e/ x 253. Fig. 13. L. S. of pith showing ndially a rrM1gcd thin-w.d led, 
squarish pith cells-pc and thin-wal led rectangular sheath cells-Sh '< 39. 
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