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ABSTRACT

Ougenia and Madhuca are recorded for the first
time from India and abroad. They are known
from the Tipam series near Hailakandi in District
Cachar of Assam.

INTRODUCTION

FOSSIL woods resembling Ougeniaof Leguminosae and M adhuca of
Sapotaceae are described here from

the Tipam sandstones exposed near the
village Sultanicherra, about 30 km south
of Hailakandi in Cachar District of Assam.
Ougenia and Madhruca are known for the
first time from India and abroad.

A rich flora is already known from the
Tipam sandstones near Hailakandi (Prakash,
1972) and the present findings further add
to ouf knowledge of the Middle Tertiary
flora of this region.

SYSTEMATIC DESCRIPTION

Family - LEGUMINOSAE

Genus - Ougenioxylon gen. novo

1. Ougenioxylon tertiarum sp. novo

The present species is based on a fossil
wood measuring about 5 cm in length and
3 cm in diameter.

Topography - Wood diffuse-porous (PI. 1,
fig. 1). Growth rings distinct, delimited
by 1-2 cells thick lines of terminal paren­
chyma. Vessels small to large, mostly
solitary, often in short radial rows of 2-4
(PI. 1, fig. 1), 12-15 per sq mm; tyloses
absent. Parenchyma paratracheal and
apotracheal (PI. 1, fig. 1; Text-fig. 1); para­
tracheal parenchyma abundant, mostly vasi­
centric to aliform, occasionally aliform­
confluent, joining 2-4 or more vessels;
apotracheal parenchyma diffuse, occurring

TEXT-FIG.1 - Ougenioxylon tertiarum gen. et sp.
nov.- Cross section showing vessel and parenchyma
distribution X 25. Slide no. 33916/5036.

as solitary cells and in 1-2 cells thick lines
of terminal parenchyma. Xylem rays fine
to medium, 1-4 (mostly 2-3) seriate (PI. 1,
fig. 3), 12-30 fL in width, 3-20 cells and 35-42
fL high, 8-10 per mm; ray tissue homo­
geneous (PI. 2, fig. 5), rays homocellular,
consisting wholly of procumbent cells, usually
storied (PI. 1, fig. 3). Fibres not aligned
in radial rows.

Elements - Vessels thin-walled, the walls
4-5 fL, t.d. 40-260 fL, r.d. 60-300 fL, solitary
vessels round to oval, those in radial
multiples flattened at the places of contact;
vessel-members storied, short, 150-280 fL

in length, with truncated or tailed ends;
perforations simple; intervessel pit-pairs
small, 4-6 fL in diameter, vestured, border
oval to elliptical with lenticular orifices
(PI. 2, fig. 6); vessel-parenchyma and vessel­
ray pits not preserved. Parenchyma cells
thin-walled, 14-30 fL in diameter, 40-198
fL in length, irregularly storied; parenchyma
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strands crystalliferous. Ray cells thin-walled,
procumbent cells 18-24 f1. in tangential
height, 54-120 [J. in radial length. Fibres
thick-walled, walls 6-8 [J. thick, semi-libri­
form to libriform, septate, polygonal in
cross section, 20-30 [J. in diameter, 500-1845
[J. in length; interfibre pits not preserved.
Ripple marks present, traceable to storied
vessel segments, parenchyma strands and
the xylem rays.

Affinities - There is a close agreement
in almost all structural details of the present
fossil wood with the wood structure of the
modern genus Ougenia Benth. of the family
Leguminosae. An examination of thin­
sections, published description and photo­
graphs of the modern woods of Ougenia
Benth., indicates closest resemblance with
the wood structu['e of Ougenia dalb.ergioides
Benth. (F.R.I. slide no. A3286/0'5309),
(Pearson & Brown, 1932, pp. 352-354, fig.
126; Metcalfe & Chalk, 1950, pp. 520­
523).

In both, the fossil wood and the modern
wood of Ougenia dalbergioides (F.R.I. slide
no. A3286/0'5309), the growth rings are
marked by terminal parenchyma, the vessels
are small to large, mostly solitary, often
in short radial rows of 2-4, the perforations
are simple, the intervessel pit-pairs are
small, 4-6 [J. in diameter, vestured with
lenticular orifices, the parenchyma is storied,
mostly vasicentric to aliform occasionally
aliform-confluent and also as diffuse solitary
cells, the xylem rays are storied, 1-4 (mostly
2-3) seriate composed of procumbent cells
only and the fibres are semi-libriform to
libriform and septate.

It is important to note that a detailed
study of the thin-sections from a number
of wood specimens of Ougenia dalbergioides
Benth. available at the Forest Research
Institute, Dehra Dun has shown a wide
range of variation in the parenchyma dis­
tribution and the nature and width of the
xylem rays. In slide nos. 160/C5877,
A1070/0'4440 and A3282/W. 1226, the
paratracheal parenchyma is mostly aliform­
confluent to confluent, sometimes aliform
and rarely vasicentric and the xylem rays
are 1-5 (mostly 2-3) seriate and distinctly
storied, whereas in slide nos. A3284/p. 102
and A3285/p. 6'01, the paratracheal paren­
chyma is mostly aliform to aliform-con­
fluent, and occasionally vasicentric and the
xylem rays are 1-3 (mostly 2-3) seriate show-

ip.g storied tendency. In another specimen
(slide no. A. 3268/0'5309), which resembles
the present fossil wood, the paratracheal
parenchyma is mostly vasicE'ntric to aliform,
occasionally aliform-confluent, and the
xylem rays are 1-4 (mostly 2-3) seriate and
regularly to irregularly storied.

Because of a close resemblance of the fossil
wood with the wood structure of the modern
genus Ougenia Benth., it has been ass;gr.ed
to a new organ genus Ougenioxylon. It
is specifically named as Ougenioxylon tertia­
rum sp. novo

So far there is no record of the fossil re­
mains of the genus Ougenia Benth. from
India and abroad. Therefore, the present
finding is the first record of a fossil wood of
Ougenia from India ar:d outside.

Ougenia Benth. is a monotypic genus
distributed only in India (Willis, 1966, p.
814). It is found from the Ravi eastwards
to Bhutan, not common in Bihar and Orissa,
except in Sambalpur, occurring throughout
the Central Provinces, Central India, Raj­
putana, Khandesh, the Bombay, Deccan,
Panch Mahals, South Deccan and North
Kanara. It is not so common in South
India, though found in Central and North
Coimbatore, Ganjam, Madura, Coorg,
Hyderabad and Mysore (Pearson & Brown,
1932, pp. 352, 353).

GENERIC DIAGNOSIS

Ougenioxylon gen. novo

Wood diffuse-porous. Growth rings present.
Vessels small to large, solitary as well as
in short radial rows of 2-4 or more cells;
vessel-members storied, short with trun­
cated or tailed ends; perforations simple;
intervessel pit-pairs small, vestured with
lenticular orifices. Parle1~chyma paratracheal
and apotracheal; para tracheal parenchyma
abundant, vasicentric, aliform and con­
fluent: apotracheal parenchyma diffuse as
scattered cells and terminal; parenchyma
strands storied and crystalliferous. Xytem
rays 1-5 (mostly 2-3) seriate; ray tissue homo­
geneous; rays homocellular consisting only
of procumbent cells, regularly to irregularly
storied. Fibres semi-libriform to libriform
septate. Ripple marks present. . ,

Genotype - Ougenio:xylon tertiarum sp.
novo
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SPECIFIC DIAGNOSIS

Ougenioxylon tertiarum sp. novo

Wood diffuse porous. Growth ri1.gs distinct,
delimited by 1-2 cells thick lines of termmal
parenchyma. Vessels small to large, t.d.
40-260 [J-, r.d. 60-300 [J-, mostly solitary,
often in short radial rows of 2-4, round to
oval in cross-section" 12-15 per sq mm;
tyloses absent; vessel-members storied,
short, 150-280 [J- in length, wi~h trun~ated
or tailed ends; perforatIons slmple; mter­
vessel pit-pairs small, 4-6 [J- in diameter,
vestured, border oval to elliptical, with
lenticular orifices. Parenchyma paratracheal
and apotracheal; paratracheal parenchyma
abundant, mostly vasicentric to aliform,
occasionally aliform-confluent; apotracheal
parenchyma diffuse as solitary cells and
in 1-2 cells thick lines delimi.ing the
growth rings; parenchyma strands storied
and crystalliferous. Xylem rf!Ys fine to
medium, 1-4 (mostly 2-3) senate, 12-3~ [J­

in width, 3-20 cells and 35-42 [J- h1gh,
8-10 per mm; ray tissue homogeneous,
rays homocellular, consisting wholly. of
procumbent cells, regular~y. ~o Irre­
gularly storied. Fibres. seml-hbnform to
libriform walls 6-8 [J- thlCk, septate, poly­
gonal in 'cross section, 29-30 [J- in di~meter,
500-1854 [J- in length; mterfibre PIts not
preserved. Ripple marks present, traceable
to storied vessel elements, parenchyma
strands and xylem rays.

Holotype - B.S.l.P. Museum no. 3391?
Locality - Sultanicherra, near the HaIla­

District Cachar, Assam.

Family - SAPOTACEAE

vasicentric, clearly visible in longitudinal
sections. Parenchyma paratrach.eal and
apotracheal (PI. 2, fig. 7; Text-fig. 2); para­
tracheal parenchyma scanty, occurring as
1-2 cells around thevessels; apotracheal
parenchyma occurring as narrow, irregular,
1-3 (mostly 1-2) seriate lines. Xylem rays
fine, 1-4 cells (PI. 2, fig. 9) and 12-64 [J- in
width, 14-20 per mm in the normal wood,
but broader, 1-7 cells and 13-108 [J- in -width,
6-34 cells or 9~igh and closely placed
in the region of knots; ray tissue heteroge­
neous (PI. 2, fig. 9); uniseriate rays 10-15 [J­

in width, 1-5 cells and 20-80 [J- high,
homo cellular or heterocellular, when homo-'
cellular, consisting wholly of upright cells,
when heterocellular, consisting of procum­
bent cells in the 'middle portion and upright
cells at both the ends; multiseriate rays

2

Genus - Matlhucoxylon gen. novo

2. Madhucoxylon cacharense sp. novo

The material consists of a single piece
of mature secondary xylem about 3 cm in
length and 2 em in diameter.

Topography - Wood diffuse-porous (PI. 2,
fig. 7). Growth rings. indistinct: Vessels

medium to l~, occaslOnally sohtary, the. 't . snort radial rows of 2-6 (mostly TEXT-FIGS. 2 & 3- Madhu~oxylon cacharenS8
malon Y In s. 0 .. . \ ,gen, et sp. nov.- 2. Cross sectlOn showmg vessel
2-3), evenly dIstrIbuted WIthout any defimte . and parenchyma pattern X 25. Slide no. 33917/
pattern, 10-15 per sq mm; tyloses present 5040. 3. Intervessel pit-pairs X 330. Slide no.
(PI. 2, fig. 7). Tracheids paratracheal, 33917/5041.
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2-4 seriate, 16-64 [1. in width, 4-34 cells and
120-600 fJ. high, heterocellular, consisting
of procumbent cells in the middle portion
and 1-10 marginal rows of upright cells at
one or both the ends (Pl. 2, fig. 9); end to
end ray fusion very frequent. Fibres aligned
in radial rows.

Elements - Vessels thin-walled, the walls
4-6 [1. thick, t.d. 32-144 [1., r.d. 72-Z00 [1., round
in cross section, those in radial multiples
flattened at the places of contact; vessel­
members short to medium-sized, 225-480
[1. in length, with truncated or abruptly
tailed ends; perforations simple; intervessel
pit-pairs 6-9 [1. in diameter, bordered, al­
ternate, with oval to elliptical border and
linear-lenticular apertures (Text-fig. 3);
vessel-ray and vessel-parenchyma pits not
preserved. Tracheids few, confined to the
immediate vicinity of the vessels, 40-50
[1. in diameter, 600-950 fJ. in length; pits
large, 6-10 [1. in diameter, oval to elliptical,
with linear-lenticular, horizontal apertures.
Parenchyma cells thin-walled, 20-32 [1. in
diameter, 40-140 [1. in lenfth. Ray cells
thin-walled, procumbent cells 12-24 [1. in
tangential height, 40-120 [1. in radial length;
upright cells 28-60 [1. in tangential height,
20-32 [1. in radial length. Fibres libriform,
walls 6-8 [1. thick, nonseptate, 20-30 [1. in
diameter, 750-1820 [1. in length, angular in
cross section; interfibre pits not preserved.

Affinities - There is a close agreement
in almost all the structural details of the
present fossil wood with the wood structure
of the modern genus Madhuca Gmel. of the
family Sapotaceae (Pearson & Brown, 1932,
pp. 671-678; Metcalfe & Chalk, 1950, pp.
871-880; Kribs, 1959, pp. 146-147). An
examination of thin-sections, published
description and photographs of a number
of species of lVIadhuca reveals that the
present fossil wood shows nearest resem­
blance with the wood structure of M.
lJutyracea R,oxb. and M. lati/olia (R,oxb.)
Macb., but more to the former. This stUdy
includes the examination of thin-sections
of Madhuca longi/olia (Linn.) Mecb., M.
malabarica (Bedd.) Parker; M. indica Gmel.
and M. butyracea R,oxb. and published
description and photographs of M adhuca
sp. (Metcalfe & Chalk, 1950), M. indica
Gmel. syn. Bassia lati/olia R,oxb. and M.
lati/olia Linn. (Pearson & Brown, 1932,
pp. 673-678, figs. 219, 220; Kribs 1959, pp.
146-147, fig. 310), M. rami/lora Merrill and

M. betis Merrill (Kanehira, 1924, p. 38),
M. posq~lieri H. Lee. (Lecomte, 1926, pI.
44), M. utilis (R.idl.) Lam., M. malaccensis
(King et Gamble) Lam., M. rupicola (King
et Gamble) Lam., lJI. tomcntosa Lam., and
M. scricea Lam. (Desch, 1954, pp. 547-548,
pl. 110, fig. 1).

In both the fossil wood and the mocern
wood of Madhuca butyracea the vessels are
medium to large in size, the intervessel
pit-pairs are alternate, borcered, the per­
forations are simple, the parenchyma is
scanty paratracheal as well as apotracheal,
occurring as 1-3 (mostly 1-2) cells thick,
irregular, tangential lines, the xylem rays
are 1-4 seriate with hetero&eneous ray tissue
and the fibres are libriform and non-septate.
However, in tIle modern wood of M.
butyracea, the amount of the parenchyma
is slightly more than in the present fossil
wood.

Because of close resemblance of the fossil
wood with the moc,ern v.ood of Madhuca
Gmel., it is assigned to a new organ genus
Madhucoxylon. It is specifically named as
MadhucQxylon cacharense sp. nov., the
specific name indicating its occurrence in
the District of Cachar in Assam.

This is the first record of the fossil Jood
belonging to the genus Mad/jUca Gmel. of
the family Sapotaceae from India and
abroad. So far, only seven species of f

fossil woods belonging to the family
Sapotaceae .are kn0':Vn. These are Sapo­
toaylon taematt£m Fe1Jx (1882) from Bavaria
in South-East Germany, S.pacltovaePrakash,
Brezinova & Awasthi (1974) from the
Tertiary of South Bohemia, Sideri1lium
deomaliense Prakash & Awasthi (1970)
from the Mio-Pliocene of Deomali in

AF}.machal Pradesh, India, Palaeosidero­xyZon jlammula and Manilkaroxylon cry­
stallophora from the Upper Miocene of
Castellane in France (Grambast-Fessard,
1968), M. bohemicum Prakash, Brezinova
& Awasthi (1974) from the Tertiary of South
Bohemia and M. diluviale Hofmann (1948)
from Quaternary deposits of South America.
However, all these are markedly different
from the fossil wood described here.

The genus Mad/.uca Gmel. consists of 85
species (Willis, 1966, p. 685) distributed in
Indochina, Indo-Malayan region especially
in West Malaysia and Australia. Only 5
species occur in India (Troup, 1921, p.
646). Madhuca butyracea R,oxb., with which
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the present fossil wood shows closest re­
semblance occurs in the sub-Himalayan
tract and outer Himalaya from the eastern
Dun eastwards, frequent from Kumaon
.to Bhutan, asceIJ,'ling to 1,500 metres. In
the hills it is found chiefly along the sides
of ravines (Hooker, 1882, p. 546; Troup,
1921, p. 646).

GENERIC DIAGNOSIS

Madhucoxylo?~ gen. novo

Wood diffuse-porous. Growth riHgs
distinct or indistinct. Vessels small to
large, the majority in short radial rows;
perforations simple; intervessel pit-pairs
bordered, border oval or elliptical, with
linear-lenticular orifices. Tracheids vasi­
centric; pits large, oval, bordered, with
linear-lenticular orifices. Parenchyma para­
tracheal and apotracheal; paratracheal paren­
chyma scanty; apotracheal parenchyma in
narrow, usually more or less continuous,
occasionally anastomosing lines. Xylem rays
1-4 seriate or more; ray tissue heterogeneous.
FilJres libriform, non-septate.

Genotype - M adhucorxylo?l cacharmsc sp.
novo

SPECIFIC DIAGNOSIS

Madhucoxylo? cachareHse sp. novo

", Wood diffuse-porous. Growtl. ri?'gs lll­
distinct. Vessels medium to large, t.d.

32-144 !J., Ld. 72-200 !J., majority in short
radial rows of 2-6 (mostly 2-3), occasionally
solitary, heavily tylosed; vessel-members
short to medium-sized, 225-480 !J. in length
with intervessel pit-pairs 6-9 !J. in diameter,
bordered, alternate, with oval to elliptical
border and linear-lenticular apertures.
Tracheids paratracheal, confined to immediate
vicinity of vessels; vessel-tracheid pits large,
6-10 !J. in diameter, oval to elliptical with
wide border and linear-lenticular apertures.
Parenchyma paratracheal and apotracheal;
paratracheal parenchyma scanty, 1-2 cells
adjacent to the vessels; apotracheal paren­
chyma occurring as narrow, 1-3 (mostly
1-2) seriate, irregular, tangential lines.
Xylem rays fine, 1-4 cells and 12-64 !J. wide,
14-20 per mm; ray tissue heterogeneous;
uniseriate rays 10-15 !J. in width, 1-5 cells
and 20-80 !J. high, homocellular or hetero­
cellular, when homocellular consisting wholly
of upright cells, when beterocellular con­
sisting of upright cells at tl'e margins and
procumbent cells in the middle part; multi­
seriate rays 2-4 seriate, 16-64 !J. wide,
4-34 cells and 120-600 !J. high, heterocellular,
consisting of procumbent cells in the median
thickened portion and marginal rows of 1-10
upright cells at one or both the ends; end
to end ray fusion frequent. Fibres libriform,
walls 6-8 !J. thick, polygonal, nonseptate,
20-30 !J. in diameter, 750-1820 !J. in leEgth;
interfibre pits not preserved.

Holot()lpe - B.S.I.P. Museum no. 33917
Locality - Sultarichcrra, near Hailakandi,

District Cachar, Assam.

REFERENCES

DESCH, H. E. (1954). Manual of Malayan timbers.
II. Malayan Forest Rec. 15: 329-762.

FELIX, J. (1882). Studien uber fossile Holzer.
Inaug. Diss. Leipzig: 1-81.

GRAMBAST-FESSARD, N. (1968). Contribution a
1'etude des flores Tertiaries des regions pro­
vencales et Alpines: IV. Deux slructures ligne­
uses nouvelles de Sapotacees. Naturlia 1IIonS­
peliensia. Ser. bot. 19: 57-74.

HOFMANN, E. (1948). Manilkaroxylon diluviale n.
sp., ein fossiles Sapotaccenholz aus dem Quartar
von Sta. Paula in Ekuador. Palaeobiologica.
8: 280-282.

HOOKER, J. D. (1882). The flom of British India.
3, Kent.

KANEHIRA, R. (1924). Identification of Philippine
woods by anatomical characters. Govt. Res.
Inst. Taihoku, Formosa: 1-73.

KRIBS, D. A. (1959). Commercial foreign woods
on the A merican market. Pennsylvania.

LECOMTE, H. (1926). Les bois de l' Indochine.
Pans.

METCALFE, C. R. & CHALK, L. (1950). Anatomy
of the dicotyledons. 1 & 2, Oxford.

PEARSON, R. S. & BROWN, H. P. (1932). Commer­
cial timbers of India. 1 & 2, Calcutta.

PRAKASH, D. (1972). Palaeoenvironmental studies
of Indian Tortiary floras. Geophytology. 2 (2):
178-205.

PRAKASH,D. & AWASTHI,N. (1970). Fossil woods
from the Terliary of Eastern India 1. Palaeo­
botanist. 18 (1): 32-44.

PRAKASH,D., BREZINOVA,D. & AWASTHI,N. (1974).
Fossil woods from the Tertiary of South Bohe­
mia. Palaeontographica. 147B (4-6): 107­
123.

TROUP, R. S. (1921). The silviculture of Indian
Trees. 2, Oxford.

WILLIS, J. C. (1966). A dictionary of the flowering
plants and ferns. Cambridge.



THE PALAEOBOTANIST, VOL. 24 PRAKASH & TRIPATHI - PLATE 1



PRAKASH & TRIPATHI - PLATE 2 THE PALAEOBOTANIST, VOL. 24

9 10



PRAKASH: & TRIPATHI - FOSSIL WOODS OF OUGENIA AND MADHUCA 145

5. Ougenioxylon tertiarurn gen. et sp. nov.­
Radial longitudinal section showing homogeneous

1. Ougenioxylon tet'tiarum gen. et sp ..nov.- Cross
section showing the vessel dlstnbutlOn and
parenchyma pattern ... X 30. Slide no. 33916/5036.

2. Ougenia dalbergtotdes - Cross sectlcn showmg
similar vessel distribution and parenchyma pattern.
X 30.

3. Ougenioxylon tertiarurn gen. et sp. nov.­
Tangential longitudinal section showing ray type
and their distribution. X 120. Shde no. 33916/
5037.

4. Ougenia dalbergioides - Tangential lon~itu<?i­
nal section showing similar ray type and their diS­
tribution. X 120.

PLATE 1

PLATE 2

EXPLANATION OF PLATES

xylem rays. X 120. Slide no. 33916/5038.
6. Ougenioxylon tertiarum gen. et sp. nov.­

Magnified intervessel pit-pairs. X 620. Shde no.
33916/5039.

7. Madhucoxylon cacharense gen. et sp. nov.­
Cross section showing vessel distribution and
parenchyma pattern. X 40. Slide no. 33917/
5040.

8. Madhuca latifolia - Cross section showing
similar vessel distribution and parenchyma pattern.
X 40.

9. Madhucoxylon cacharense gen. et sp. nov.­
Tangential longitudinal section showing ray type
and their distribution. X 90. Slide no. 33917/
5041.

io. Madhuca latifolia - Tangential longitudinal
section showing similar ray type and their distri­
bution. X 90.


