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ADSTRACT 

Three J llrassic conifer woods (rom the Raimahal 
hills, Bihar. are described as C,'Ycoporoxylon' amar­
jotense n. sp .. Dadoxylon ar;athioides n. sp,. and 
Taxacf.O.'ylon 11. gen. Taxaceoxylon sp. d. ,·(ljmahal­
cllse (BHARDWAJ) Krause! & Jain. 

INTRODUCTIO. 

A LTHOUGH fossil conifer woods occur 
in great abundance in the Rajmahal 
Hills, Bihar, yet so far, only four 

genera namely Dadoxylon, Cupressinoxylon, 
Podocarpoxylon (=111esembrioxylon Seward) 
and Taxoxylol1 have been described from this 
area. 

The present paper deals with three petrified 
woods belonging to three different genera; 
Circoporoxylon, Taxaceoxylon and Dadoxylon. 
The first two woods were collected by Dr. 
M. Bose at Amarjola, a village in the
 
Pakaur district of the Rajmahal Hills, in
 
May 1951 and the third wood by Dr. C. P.
 
Varma and party at Mandro, a fossil locality
 
in the Rajmahal Hills, in December 1954-55.
 

It is for the first time that a species of the 
genus Circoporoxylon Krausel has been re­
ported from India. The genus Taxoxylon 
Unger now described as Taxaceoxylon Krausel 
& Jain was first described by Bllardwaj 
(1952) from the Jurassic of the Rajmahal 
Hills. Dadoxylon EndJicher was first reported 
from an unknown locality of this area by 
Salmi (1931) after which several species of 
the genus have been described. 

DES RIPTI N 

1. Dadoxylo1l agar/lioldes o. sp. 

PI. 1. Figs. 1-6 <'I: PL 3, Figs. 14. 15; Text-f:gs. 1-4 

D corticated secondary wood, measuring 
7 cm. X 3 cm. in size. 

an 

Growth. Rings - Present but more or less 
indistinct, elements compact. thick walled, 
angular with round lumen, 13-25 fl. in dia­
meter. Resinous tracheids abundant near 
the medullary rays, quite different from the 
normal tracheids in transverse vicw (PL. I, 
FIG. 1). Wood parenchyma absent, rays 
numerous and simple. 

Tracheids - Broad, radial diameter 31­
48 :J., ends often sharply curved (PL. I, 
FIG. 3), radial wails pitted, pits sometimes 
single, mostly one or two seriat . forming 
short rows or groups at the ends of the 
tracheids or separated by the vacant parts 
of the wall. The uniseriate pits, contiguous, 
always flattening each other, 13 x 10­
23 x 13 ii. in size. Pits in two seriate groups 
more or less hexagonal, alternate, contiguous, 
often zig-zag or irregularly arranged, groups 
sometimcs triseriate in the middle (PL. 1, 
FIG. 4; TEXT-FIG. 2) terminating on both ends 
with a single rounded, in some cases rath r 
large pit. The apertures look cross-like and 
resemble the crossing oblique pores of two 
opposite pits, as they occur in some species 
of Agath-is. Gregu"s (1955, pp. 73, 74; 
PLS. 4, 10 & 11) describes and figures them 
of Agathis australis, A. macrophylla and A. 
microstachya. These crossing apertures 
belong to opposite walls and unci I' the 
microscope appear in two differen t planes, 
but in our wood the whole structure seems 
to belong to only one wall (PL. I, FIG. 6; 
TEXT-I"lG. 1). At the ends, the crossing bars 
are more or less roundedly enlarged. 

Resinous Tracheids Profusely distributed 
mostlv near the medullarv ravs, in size and 
pitting like normal traclleidS: distinguished 
only by their resinous contents, the resin 
normally extending through the whole lumen 
in the form of biconcave plates (PL, I, FIG. 2; 
TE.·T-FIG. 4). 

Cross-field Pits - 2-8, sometime in groups 
of 5-6, circular to angular, separate or conti ­
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TLXT-FlGS. 1-4 -Dadoxv1on agatMoidcs n. sp. 1. Part of radial section sho\\·ln.1.( 1-2 seri~le groups 
of pitting with cross apertl.ircs. x 250. 2, part of radial section showing groups of 2-3 seriale pits. 
;< 250. 3, part of radial seclinn througl1 :yredullarv rays showing cross-field pits. x 250. 4, IJart of 
T'lngential section showing simple medullary rays and resin plates (r.p.). x 250. 

guous, 10 F. wide, bordered vvith eUiptic 
aperture measuring 7 x 3 V (PL 3, FIGS. 14 & 
15; TEXT-FTG 3). 

M eduLiary Rays-Simple, uniseriate, occa­
sionally partly biseriate, 2-20 cells high 
(average 8 cells in 24 counts) (PL. 1, FIG. 5). 

Comparison with living woods - The pit­
ting is typically araucarioid as in the living 
Araucariaceae, but their typical arrangement 
in groups has never been figurect. Greguss 
(1955, p. 132, PL. 12) mentions it for Agathis 
moorei; some of his drawings (A. robusta, 
PL 15) show a similar distribution of the pits, 
at least when they are uniseriate. Similar 
groups have also been recognized in Arau­
caria h1.fmboldtiensis Buch. (GREGUSS, 1955, 
Pc 25). Hesin tracl1t'icJs also occur in both 
cases. The description and the figures of 
Agatltis australis (PENHALLOW, 1907, pp. 54­
55; TEXT-FIGS. 4, 5 8:. 6; JANE, 1956, FIGS. 
47A <'\: 156B) closely reSf'rJ1 ble the corre:,­
poneling fossil features. Rut there is no safe 
distinction between Araucaria and Agatl!1:s. 
We only can say that the fossil shows ana­
tomical relations to both of them, even if it 
seemS to be more towards Agathis. 

Comparison 1Ciitlt fossil forms - There are 
not many fossil woods comparable to Agathis. 
The name Agathoxylon \vas first used by 
Hartig (1848, p. 188) for ~l wood from the 
German Keuper (A. cordaianum). He has 
not given any detail of his specimen. The 
arrangement of the tracheidal and ray pits 
agree with Araucaria, while the presence of 
, Zellfasern' or xylem parenchyma is the 
only character \,vhich is ahsent or very rarely 
found in Araucaria. Perhaps these 'Zell­
fasern' are the resinous tracheids? Hartig 
has not given any figure or particular des­
cription which may be taken as its diagnosis. 
Evans (1934, p. 370; TEXT-FIGS. 57-66) attri­
bu tes woods from ?\ ew Zealand lignites to 
Agathis, later he named them Agathoxylon 
allstrale (1937, p. 190). There is no doubt 
that this Pliocene wood probably agrees with 
the living Af!,athis austrahs. It is tile same 
with Agathis res/nifera Patton (1958, p. 131, 
PL. 22, rIGS. 12-17; PL, 23, FIl;S. 1-7) from 
Australia. This wood was identified as 
Agathis by the nature of the bark and shows 
true resin trach ids. The arrangement of its 
pits is different from our fossil. Neither 
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description nor figures were gIven for 
Dammara fossiles Unger (1865, p. 12). 
Ettingshausen described a cone, scales and 
leaves as Dammara oweni (1887, p. ISS, 
FL. 1, FIGS 22-24; PL. 2, FIG 3) and united 
"vith it a silicified wood (PL. 6, FIGS. 13-15) 
but it is impossible to decide whether it 
comes from Agathis or Araucaria. Aga­
thoxvlon Int-ngaricum (ANDREANSKY) Greguss 
at last (1952, p. 156, PL. 9, FIGS. 1-9; 
PL. 10, FIGS. 10-12) (=Simplicioxylon 
hungaricum Andreansky, 1949, p. 1, FIG,. 
1-6) a wood from the Lower Cretaceous 
of Hungary is of doubtful affinity (a Podocar­
poxyton?). 

Perhaps one could also mention Wood­
worthia arizonica Jeffrey (DA UGHEHTY & 
STAGNER, 1941, p. 90, PL. 32, FIGS. 1-4), 
in which the pits of the tracheic1s form bi­
seriate clusters at the ends of the trach ids, 
but it seems that the uniseriate pits cover the 
whole length of the tracheid (Not to speak of 
doubtful structures as "Abietineous" leaf 
traces). M ese.mbrioxylon bedfordense (STOPES) 
Seward (1919, p. 207, FIG. 721) (=Podo­
carpoxyton bedfordense topes; 1915, p. 223, 
FL. 21, TEXT-FIG. 64) too possesses small, 
uniseriate groups of pits but differs from our 
wood by the cross-field pitting. Araucari­
oxylon huzinamiense Ogura and A. mineense 
Ogura from the Japanese Triassic show 
tyloses in the tracheids which at first sight 
resemble resin plates (Ogura, 1960, p. 501­
509) but their walls never have the biconcave 
shape of the resin plates. Similar tyloses are 
kno"vn from Xenoxylon latiporos1t?n (OGURA, 
1960; WATARI, 1960). 

As far as we can see the Rajmahal wood 
belongs to the family Araucariaceae and, 
perhaps, is related to Agath.is and therefore 
it seems best to bring it to Dadoxylon End­
licher. So far as we know none of the many 
Dadoxylon species show nearer relations to 
our wood, and therefore we describe it as a 
new species, Dadoxylon agathioides. 

Diagnosis - Growth rings present but 
indistinct, pits only on the radial walls, 
arranged in gTOUpS over short distanc s, 
one to several, alternate, contiguou. ~ 

hexagonal, with cross-shaped apertur. 
Resinous tracheids abundant, no xylem 
parench rna. 'Medullary rays simple, 
uniseria e, 2-20 cells high .. Cross-field pits 
2-8 per fIeld, more or les round, with 
elliptical aperture. 

Type Spec1:men No. - 24288{255, B., .I.P. 
Museum. 

Locality - i\Iauuro, Rajmahal Hills, Bihar, 
India. 

Horizon - Rajmahal Stage (Jurassi), 
L"pper Gondwana. 

2. Circoporoxylotl arrwrjoierlse n. sp. 

1'1. 2. Fig~. 7-9 & PI. 3, I'ig. 16; Text-fig,. 5 & G 

Decorti ated secondary wood mea uring 
5xl'5 m.insize. 

Growth Rings -- Distinct, variable in size, 
10-40 tracheids wide with a gradual transi ti n 
from early to late wood (PL. 2, FIG. 9). 
Resinous parenchyma absent. 

Tracheids - In the spring wood wide, thin 
walled, mostly rectangular to squarish, 
radially longer than broad, 30 X 20 fL in size; 
in the late wood tangen tially flattened, com­
pressed, thick walled with circular or oval 
lum n, 13-20 fL in diameter. Radial walls 
pitted, pits ulli- or biseriate, bordered, usually 
well preserved, separated from each other or 
occasionally lightly contiguous, circular, 
13 u. wide or where oval, 16x13 fL in siz. 
Por'e circular or oval, 7 fL in diameter or 
7xl0 IJ. in size (PL. 2, FIG. 8; TEXT-FIG ..5), 
where in double row. mostly OppOSite, 
occa ionally subopposite and alternat. 
Rims of , anio absent. Tangential walls not 
pitted. In most of the. tracheids highly 
inclined or hOrIzontally nregularly dlstn­
buted spiral markings are seen and they are 
the etching marks or striations, so often 
mistaken for genuine spiral thick nings. 

Medullary Rays - Simple, very near t 
each other, sometim only one tracheid 
apart, uniseriate, very rarely partly biseriate, 

, 00" 

00' 

() 0 

;0 ...Q 00 

000 

TEXT-FAGS. 5-6 - CircopOl'"xylon. amarjulrn. e n. 
sp. 5. part of two tracheids in radial section 
showing 1·2 seriate, opposite and alternate bordered 
pits. X 550. 6, part of radial section through 
medullary ra's showing circular simple cro s-ficlcl 
pits. X 4Z5. 



62 THE P.-\L.\EOBOT. :\1 'T 

1-15 cells high (in an average of 32 connts 
5-6 cells high), cells radially longer tllan 
broad (PL. 3, FIG. 16). 

Cross~(ieLd Pits -Simp1C', (" Eiporen ") and 
circlllar, 5-7 (J- in diameter, solitar_I' or in pairs 
(PL. 2, FIG. 7; TEXT-FIG. 6). 

Comparison wit11, Living cO'Ilifers -- The 
wood is charact riZfd by its cross-field pitting. 
We find large simple pits in the cross-held of 
Sciadopitys, species of Pinus, some species of 
Podocarpus, lV1icrocachrys, ])acrydiuJn, Phe­
rosphaera, and especially PhyUocLadus 
(SEWJIRD, 1919, p. 204; COTHA", 1905, p. 14; 
1910, p. 37), but in ~lll these cases, the pores 
arc never circular (KHi\l'SEL, 1949, p. 97). 
Only the monotypic podocarpaceous Auno­
pyLe pancheri Pilger described from new 
Caledonia is said to possess large, circular, 
simple to slightly bordered cro: ··field pits, 
1 per field, in the marginal cells, commonly 
2 (PHILUPS, 1941, p. 21\2; see KnACSEL, 
1949) and if this is true, Acmopyle pancheri 
Pilger would be the only living conifer of this 
type. 

Comparison with fossil- JOr1ns - Krause] 
(1949, p. 156) established the genus Circo­
poroxyloll to include fossil wooclwith circular, 
simple cross-field pores. The original dia­
gnosis of the genus stands as, " Gcbau t wie 
PhyllocladoxyLon oder PodocarpoxyLon, die 
Eiporen des Krf. jcdoch kreisformig oder 
hochstens queroval, doch nie schrag­
eJliptisch" (KRAUSEL, l.c.). Normally tIll' 
tracheids of Cl:rcoporoxyLon and of many 
living Podocarpaceae po. ('5S separate, oppo­
site, circular radial pits and it is well known 
that in some species we also find alternate, 
flattened pits (SEWARD, 1919, p. 204). The 
present wood agrees with this diagnosis and 
therefore has been referred to Circoporoxylon 
Krausel. Of the hitherto known specic's f 
CircoporoxyLon (TABLE 1) from the j'I'Iesozoic 
anc! Tertiary beds, only a few are comparable 
to our wood. In C. shanense (SAHNr) 
Krausel and C. lVolJUrnense (STOPES) Krausel, 
xylem parenchyma is absent, while C. 
sewardi (SAHNI) Krausel and C. M cGeei 
(Knowlton) Krausel have distinct growth 
rings. C. shanense and r:. sC1Uardi differ from 
our wood in having 1-2 cells high medullary 
ra~'s and one single largr', simple pore in the 
cross-fielcl. From C. 1'vlcGeei it is differen­
tiated due to the presence of high medulla.ry 
rays and xylem parenchyma. The Crrta­
ceous species C. liOrt1i (STOPES) Kr~i.usel 

differs in having multiseriatc medullary 
rays, 

C. priscnJn (PRILL) Krausel comes nearer 
to our specimen due to the similar radial pits 
and medullary ray pitting but it differ' 
mainly due to the presence of ;,:ylcm paren­
chyma. ?CircojJoroxylon sp. Graho\\'slGl 
(1957, p. 276, PL. 31, FIG. 4) could belollg 
to this species. But the wooel is badlv 
preserved and there is no proof that the pits 
of the .cross-fiekl rt'3.lly are round and simple. 
Perhaps C'lt jJrcssinuxyLon lwettLitzi (SEWARD, 
1919, p. 195) from Franz Josef Archepelago 
(of doubti'ul a.ge~, ought to b compared. 
After Seward's description it possesses dis­
tinct growtb rings and 2-4 circular, (simpl ?) 
pores in the cros:-field, but after his figure 
(718 E, p. 196) it is impossible to decide 
whether the pits arc really round and simple 
or just badly preserved bordered pits of 
originally Taxodiacean or Cupr ssacean tvpe. 
Eckhold (1921, p. 490) also think:; it to be a 
ProtocllpressinoxyLcm. 

As the comparison has shown, our specimen 
is differen t from all the spe ics of Circo­
p01'oxylon known up till now and therefore 
it is a new species and we name it after its 
locality Amarjola. as CircoporoxyLon amar­
/oLense n. sp. 

Diagnosis -~ Growth ring~ distinct, radial 
pits of the tracheids un i- and biseriate, 
circular, separate, opposite or sometimes 
alternate, medullary rays uniooeriate, simple, 
1-15 cells high, cross-field pores one or two, 
small, circular, and simple (" Eiporcn "). 

Type Specimen No. - 31835/52, B.S.I.P. 
Museum. 

Locality - Amarjola, Amrapara, Dist. 
Pakaur, Rajmahal Hills, Bihar, India. 

Horizon - I\ajmahal Stage (Jurassic), 
Upper Gondwana. 

N.B.- When Krausel described Circo­
poruxylon (KHAUSEL, 1949, p. 156) he did not 
h;,: the type specie,;. It will be CircojJoroxylon 
priscum (PnILL) Krausel (1949, p. 116) 
(=PodocarpoxyLon priscnm Prill, in Krauscl, 
1919a, p. 257, PL. 18, FIG. 7; TEXT-FIGS. 
35-39) described from the ~I[iocene of Silcsia, 
Germany. 

~. T(J.-.:aceo.'l:ylotl n. ~en. 

Tl1xaccoxyLon sp. d. ra/mahaLl!nsc 
(BHAHI>WAJ) Krii.usel & Jain 

PI. 2, Fig~. 10 & 11 and PI. 3, Fig-~. 12 &. 13; 
Text-fig.. 7-9 

A pi ce of secondary wood, 6 cm long an( 
2 cm bro<~d, 
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TEXT-FIGS. 7-9 - Ta.);aceoxylon sp. cr. mjma.halense (TIHARDW'\J) Krausel & Jain. 7, a tracheid in
radial view showing spiral thickening ann circular bordered pits. X 425. 8. tangentIal section showing
spiral bands on the walls of tracheids and simple medullary rays. X 425. 9, tangential section showing
single partly biseriate medullary rays. x 425.

Growth Rings - - Distinct with gradual
transition from early to late wood. Rings
20-40 tracheids wide. Early wood tracheids
wide, 17-30 fJ. xl 0 fJ. in size; radially longer
than tangentially broad. Late wood ele­
ments compressed tangentially with an
almost circular lumen 10 fJ. in diameter
(PL. 2, FIG. 10). Xylem parenchyma and
resin canals absent.

Tracheids-13-30.fJ. wide, walls 7-10 [.I.

thick, only the radial walls pitted, pits
bordered, uniseriate, circular, 10 fJ. in dia­
meter, usually not occupying the whole
tracheid wall, pores circular, 6 fL wide
(TEXT-FIG. 7). Rims of sanio absent Spiral
thickening visible both on the radial and
tangential walls, some times single but
mostly double, the spirals then running
parallel, both in the sa.me direction or clock
and anti-clockwise, distance 10-30 fL, incli­
nation again~t th(' wall of the tracheid 40-70°
(PL. 3, RIGS. 12-13; TEXT-FIGS. 7, 8).

Med~tllary Rays - Simple, Ilniseriate,
rarely partly biseriate (PL. 2, FIG. 11; TEXT­
FIG. 9) 1-22 cells high (on average of 32 count~

5-6 cell<;) ray cells' parenchymatous with
smooth horizontal tangential walls. Cross­
field pits not pre~erved.

Comparison with living conifers - Spiral
thickenings occur in the Taxales and in
Pseudotsuga, Pice;;, and Larix, but these
members of Pinaceaecan be eliminated, as our
wood shows neither resin ducts nor abietineous
pitting. It is easy to distinguish a taxacean
wood from other coniferou3 woods, but it
seems to be impossible to separatp- their
genera (KR.ii.uSEL, 194<), p. 97). Even the
elaborate descriptions of Greguss (1955, pp.
147-151) do not help very much because they
show that the number of spirals in a tracheid
is, if at all, only of very little diagnostic value.

Torreya and Cephalotaxus differ from the
fossil as their horizontal ray walls arp. pitted.
Perhaps the monotypic Nothotaxus chienei
(CHANG) Florin (1948a, pp. 387-389) comes
nearest to our fossil. Its description of
Greguss (1955) are contradictory. On p. 86,
we rearl. " spiral thickenings closely spaced at
intervab of 6-8 fL, oriented almost hori­
zontally or slightly slanting" while 011 p. lSI
.. those at right or oblique angles to the
vertical walls follow each other at distances
of 2-3 iJ. while single ones are 8-10 [.I. apart".
Greguss could examine only a young twig and
his figures (PL. 78) show nearly horizontal
spirals while others are strongly inclined.
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Comparison 7i/ith fossil woods-·The main
feature~ of our fossil are: (1) distinct growth
rings, (2) tracheids with uniseriate, separ<1te,

. circular radi81 pits with sma!!, circular
aperturt's, (3) distinct spiral thickenings
mostly in double parallel running pairs,
inclined up to 70°, (4) simple, uniseriate or
paltl~1 biseriate medullary rays \vith smooth
horizontal walls, (5) lack of resin canals or
resinous parenchyma.

\Voods with spirallv thickened tracheids
are as old as the' Permo-CarboniferOllS.
Taxop£tys was first descrihed by Krausel
(1928, pp. 46-47) from the Permian of S.W.
Africa and is said to be also a member of the
Lower Carhoniferous flora of Siberia
(SHILKINA, 1960, pp. 123-126) while Proto­
taxoxylon Krausel & Dolianiti and Pal'a­
taxopilys Maniero (KRAUSEL & D')LIA!\ITI,
1958) come from the Brazilian Permian. As
they possess centripetal wood, they are no
coniferous at all. The wood of Brachv­
j>hyllum spiroxylum Bose (1952) from the
Inrlian Jurassic and Prototaxoxylon inter­
trappeum Prakash & Sri vastava (1961)
(=Spiroxylon intertrappeu.m Prakash &. Sri­
vastava, 1959, pp. 446-448) show araucarioid
pitting of the tracheids.

As far as we know all the other comp8rable
woods with spiral thickenings are much
younger, mostly Tertiary. Taxites scalari­
/ormis from the Tertiary of Hungery des­
cribed by Goppert (1841, p. 727) 'vvas renamed
Taxoxy!um Goepperti by Unger (1847, p.33)
~=Taxoxylon scalari/orme (GoPPERT) Seward
in Seward 1919, p. 2021. The diagno"is of
T axoxylon was elaboratecl by Kraus .(187())
who ,pecifies, " the presence of thick walled
tracheids with spiral thickenings, unie;eriate
pitting, simple medullary rays and the
absence of resin cells or ducts". Many other
woods described as Taxoxylon (or Ta.'Iites) ,
mostly from the Tertiary brown coal of
Europe, show only spiral striations and no
true spiral thickenings (KHAUSEL, 1919,
pp. 242, 244; 1949, pp. 146, 148). The type
of Unger's Taxoxylon undoubtedly has to be
the first described species T. scalari/orme.
It was rcinvestigated by Krause] (1919a,
p. 217) and he found true spiral thickenings
in the tracheids but they resemble those in
SOI11(' abietineous woods especially Pse~t­

dots-uga. The new slides now in the Palaeo­
botanical collection of the Senckenberg
Museum at Frankfurt a.M. shoy\' two kinds
of rays, simple onee; and large ones, the
interior tissue of the latter is mostly des-

troyed, but it i<; highly probable that they
contained· horizontal resin ducts and Taxoxy­
ian scalari/ormc (=Taxites scalari/armis)
is an abietineous \\·ood. The name Taxoxylon
therefore, becomes invalid, for the woods
without resin ducts.

Krausel (1949, p. 149) has shown that only
a few woods described as Taxoxylon really
belong to the Taxaceae. As far as we find,
Taxoxylon torreyanum Shimakura (1936),
Taxoxylon. antiquurn (BOESHORE & GRAY)
Krausel (1949, p. 148) and Taxoxylon raj­
mahalense Bhardwaj (1952) are the only repre­
sentatives. As the name Taxoxylon Unger is
invalid for taxacean woods, we replace it by
Taxaceoxylon. The form genus Taxaceoxylon
n. gen. comprises fossil woods agreeing with
the Jiving Taxacea~ in possessing simple rays,
tracheids with spiral thickenings, their pits
mostly round, uniseriate or biseriate opposite.
The type species is Taxaceoxylon torreyanum
(SHIMAKURA) n. comb. compared by the
author (1936, p. 297) with Torreya, the same
as TOl'reya antiqua Boeshore and Gray (1936,
p. 524) [= Taxoxylon antiquum (BOESHORE &
GRA v) Krausel, 1949, p. 148]. From both
these species our wood is distinguished
not only by higher rays (a feature of utterly
doubtful value) but also by the arrangement
of the spiral thickenings and the lack of
tangential pitting. Only Taxaceoxylon raj­
mahalense (BHARDWAJ) n. comb. (= Taxo­
xylon rajmahalense Bhardwaj, 1952) agrees
with our wood in most of the features. It is
not only of the same age but shows growth
rings, uniseriate round, :.eparate radial pits
of the tracheids, and lacks xylem paren­
chyma. It is true, that the rays are lower
and the distance between the bands of the
spirals are much smaller, but we think that
the first named feature is of no importance
and the second one of little diagnostic value.
Thus we think it highly probable that both
woods come from the same Taxacean species.
Unfortunately the cross-field of our wood are
not preserved. There remains some doubts,
and we prefer to call our fossil, Taxaceoxylon
sp. cf. rajmahalense (BHARDWAJ) krausel
and Jain.

DISCUSSION

Our wood from the Rajmahal Hills agrees
with the Taxaceae of to-day which are now
essentially a northern family. Tile oldest
Taxads are the monotypic Palaeotaxus redt'­
viva Nathorst (1908) of the Upper Triassi<;
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of South Sweden, and Taxus jurassica Florin
from the Jurassic of Yorkshire,. England
(FLORIN,' 1944, p. 575). From the Jurassic
of India, Seward & Sahni (1920, p. 35)
described a Torreya like plant Torreyites
constricta (FEISTM.) Sew .& Salmi, from the
middle]urassic of India (Vemavarum on the
East Coast) and their ? Torreyites sp. from
the same locality is highly doubtful. Ganju
(1947, p. 75) reported another species of
Torreyites, T. sitholeyi and a taxus-like leaf,
Taxites lanceolata from the Rajmahal Hills,
Bihar. - Bhardwaj's Taxoxylon rajmahalense
(1952, pp. 234-240) also comes from Bihar. It
has been compared with the living Nothotaxtts.

In view of these southern and northern
records of Taxaceae, we are now in a position

to support the view of Florin (1940a, p. 76)
that in the Mesozoic, the Taxaceae were
after all not strictly confined to the northern
hemisphere and thus, we think that Florin
(1940a, p. 84) was right in not agreeing with
the opinion of Studt (1926, p. 209) "that
all the conifers originated in the northern
temperate zone, from whence they spread
both northward to the Artic region and
southward to southern lands, including
Antarctica" .
Type Specimen No.- 31834/52, B.S.I.P.

Museum.
Locality - Amarjola, Amrapara, Dist. Pa­

kaur, Raj mahal hills, Bihar, India.
Horizon - Rajmahal Stage (Jurassic) Upper

Gondwana.
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Taxaceoxylol1 51'. d. rajmahall!Jtse
(BHARDWAJ) Krausel & Jain

10. Cross section showing distinct growth rings.
x 35.

11. Tangential section showing simple medullary
rays. ) 200

PLATE 3

Taxaccoxylon sp. d. rajrnahalensc
(BHARDWAJ) Krausel & Jain

12. Tangential section showing spiral thickenings.
>: 400.

13. Radial section showing spiral thickenings and
circular bordered pits. x 380.

Dadoxylon agatkioides n. sp.

14 & 15. Parts of radi~J section through medullary
rays showing structure of cross-field pits. x 500 &
x 550.

C ircoporoxylon amarjolense n. sp.

16. Tangential section showing simple medullary
rays. X 100.




