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Seven fossil woods comparable with the woods of Anisoptera oblonga and Dipterocarpus obtusifolius of
Dipterocarpaceae, Aglaia edulis of Meliaceae, Acrocarpus fraxinifolius, Ormosia robusta, Koompassia malaccensis
and Adenanthera pavonina of Fabaceae are described from the Lower Siwaliks of Kalagarh, Uttar Pradesh and
Nalagarh, Himachal Pradesh. Occurrence of these taxa is indicative of a warm and humid climate around Kalagarh

and Nalagarh during the Lower Siwalik period.
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THE Lower Siwalik sediments exposed in the foot-
hills of Himalaya near Kalagarh, Uttar Pradesh and
Nalagarh, Himachal Pradesh are rich in petrified
woods. Earlier, Prakash (1978, 1981), Trivedi and
Ahuja (1978a,b, 19792a,b, 1980), Trivedi and Misra
(1978, 1979, 1980), and Prakash and Prasad (1984)
described the fossil woods from Kalagarh. Some
more fossil woods were also reported from the
Lower Siwalik of Nalagarh, Himachal Pradesh
(Prakash, 1975, 1979a,b). Further investigation of
the petrified woods from the above localities has
shown the presence of some new forms resembling
species of Anisoptera, Dipterocarpus, Aglaia,
Acrocarpus, Ormosia, Koompassia and Adenantbera.

SYSTEMATIC DESCRIPTION

Family—Dipterocarpaceae
Genus— Anisopteroxylon Ghosh & Kazmi 1958

Anisopteroxylon oblongoides sp. nov.
Pl 1, figs 1, 3, 5

The fossil wood described here is a small piece
of secondary xylem. Wood diffuse-porous. Growth
rings absent. Vessels medium to large, mostly
solitary, rarely in pairs, thick-walled, usually round
to oval, 4-5 per sq mm, t.d 120-230 gym, r.d. 180-330
pm; vessel-members 180-375 um long with truncate
ends; perforations simple; inter-vessel pits not seen,
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tyloses present. Vasicentric trachieds sparse, oval to
peripherally flattened, intermingled with
paratracheal parenchyma; 30-40 um in diameter,
vessel-tracheid pits numerous, bordered.
Parenchyma both paratracheal as well as
apotracheal; paratracheal parenchyma vasicentric,
apotracheal parenchyma diffuse to diffuse-in-
aggregate, often forming irregular lines, several rows
of parenchyma cells usually surround the gum
canals; cells thin-walled, 32-40 ym in diameter and
64-132 um in length. Xylem rays usually broad,
spindle-shaped, 1-9 (11) seriate, mostly 7-9 seriate
and 20-180 um wide, about 5-56 cells and 150-1080
pwm high, 4-8 per mm,; ray tissue heterogeneous with
rays composed of both upright and procumbent
cells; upright cells forming 1-2 or more marginal
rows at one or both the ends and also present as
sheath cells along the flanks of multiseriate rays,
quite often forming a continuous sheath;
procumbent cells 12-20 pm in vertical height and 60-
80 pum in radial length; upright cells 40-52 um in
vertical height and 20-28 um in radial length. Fibres
polygonal in cross-section, 20-28 ym in diameter,
thick-walled. Gum canals vertical, scanty, large,
round to oval, encircled by parenchyma cells,
usually in continuous tangential rows, occasionally
solitary, 120-150 pm in diameter.

Affinities—The characters of the fossil wood
indicate its affinity with the woods of Anisoptera
Korth. A detailed comparative study of fossil with
thin sections of modern woods of Anisoptera shows
that the fossil wood resembles closely the wood of
extant Anisoptera oblonga Dyer in all important
characters, such as the size and distribution pattern
of vessels and parenchyma, ray structure and in the
type and distribution of vertical gum canals (F.R.L
slide no. 6887).

So far only six species of Anisopteroxylon are
known from the Tertiary of India and Southeast Asia
(Ghosh & Kazmi, 1958; Ghosh & Ghosh, 1958;
Navale, 1963; Prakash & Tripathi, 1970; Prakash,
1978; Ghosh & Roy, 1980). All these species
markedly differ from the present fossil wood
especially in the absence of concentric rows of gum
canals. Besides, the xylem rays are very broad and
fusiform in the present fossil as compared to all the
known species in which the xylem rays are narrower.

The genus Anisoptera consisting of about 30
species is widely distributed from Chittagong in
Bangla Desh 10 New Guinea in the Pacific. The
largest number of species, however, occur in the
Malay Peninsula, Sumatra and Borneo. The nearest
comparable species of the present fossil wood, A.
oblonga, occurs in semi-evergreen and deciduous
forests from Arakan to Mergui Victoria Point in

Burma at low altitudes and also in Malay Peninsula
(Chowdhury & Ghosh, 1958).

Specific Diagnosis
Anisopteroxylon oblongoides sp. nov.

Wood diffuse-porous. Growth rings absent.
Vessels large to medium, t.d. 120-230 pm, r.d. 180-
330 um, mostly solitary, 4-5 per sq mm, usually
tylosed; vessel-tracheid pits bordered, numerous.
Vasicentric tracheids sparse, 30-40 pm in diameter.
Parenchyma paratracheal and apotracheal;
paratracheal parenchyma vasicentric; apotracheal
parenchyma diffuse to diffuse-in-aggregate forming
uniseriate tangential lines; several rows of cells also
surround the gum canals. Xylem rays 1-9 (11)
seriate, mostly 7-9 seriate, 5-56 cells in height, 4-8
per mm; ray tissue heterogeneous, rays
heterocellular; multiseriate rays with continuous
row of sheath cells on the flanks. Fibres libriform,
20-28 um in diameter, nonseptate. Gum canals
vertical, scanty, usually in long tangential rows,
occasionally solitary, 120-150 pm in diameter.

Holotype—Museum specimen no. BSIP 35754.

Locality—Kalagarh, Tehri Garhwal District, Uttar
Pradesh.

Genus— Dipterocarpoxylon Holden emend. Den Berger
1927

Dipterocarpoxylon kalagarbensis sp. nov.
Pl. 1, figs 6, 8, 10

The description of the fossil wood is based on a
small piece of secondary xylem. Wood diffuse-
porous. Growth rings absent. Vessels visible to the
naked eye, medium to large, mostly solitary, rarely in
pairs, round to oval or elliptical, 4-6 per sq mm,
heavily tylosed, thin-walled, t.d. 116-224 um, r.d.
184-320 um; vessel-members 240-480 um long with
truncate ends; perforations simple, vessel tracheid
pits bordered. Vasicentric tracheids sparse,
associated with the vessels, tracheidal cells oval to
peripherally flattened, 25-40 um in diameter,
bordered pits present in rows. Parenchyma mostly
apotracheal, the paratracheal being scanty, present
around some of the vessels, apotracheal parenchyma
diffuse to diffuse-in-aggregate forming uniseriate
lines and surrounding the gum canals and forming 2-
4 seriate sheath, t.d. 18-24 um, length 68-240 um.
Xylem rays fine to broad, 1-6 seriate, usually 4-5
seriate, 20-112 um wide and 5-40 cells or about 120-
1540 pm high, closely spaced, 5-8 per mm, ray tissue
heterogeneous, rays heterocellular, uniseriate rays
composed of upright and procumbent cells while
the broad rays with upright or square cells at one or
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both the ends and procumbent cells in the middle,
sometimes with sheath cells on the flanks,
procumbent cells with vertical height 12-20 um,
radial length 28-68 wm; upright cells with vertical
height 36-60 um, radial length 24-35 um. Fibres
polygonal in cross section, 12-20 um in diameter,
moderately thick-walled, inter-fibre pits bordered.
Gum canals vertical, moderately small to medium,
abundant, single or usually in pairs, sometimes in
tangential rows of 3-4 and occasionally in
continuous trangential rows, 88-180 um in diameter,
round to oval, encircled by parenchyma.

Affinities—In having solitary vessels, vasicentric
tracheids, heterogeneous xylem rays with some
sheath cells on the flanks and axial gum canals
which are mostly in tangential pairs some times in
tangential rows of 3-4 or even more and occasionally
in continuous rows the fossil wood is very similar to
that of Dipterocarpus. A detailed comparison of the
fossil with available thin sections of wood of several
species of Dipterocarpus as well as descriptions and
photographs of about 26 species of Dipterocarpus
(Moll & Janssonius, 1906; Kanehira, 1924 a, b;
Pearson & Brown, 1932; Desch, 1957; Chowdhury &
Ghosh, 1958; Kribs, 1959: Miles, 1978) shows its
close resemblance with that of Dipterocarpus
obtusifolius (F.R.1. Slide no. A 5964) except that the
parenchyma is not so profuse in the latter.

A large number of fossil woods resembling to
Dipterocarpus are known from India and abroad,
most of which were earlier listed by Prakash (1973)
and Awasthi (1974) and subsequently few more
species of Dipterocarpoxylon were described
(Awasthi, 1974, 1980; Prakash, 1975, 1978, 1979b,
1980; Ghosh & Roy, 1979, Trivedi & Ahuja, 1980).
Dipterocarpoxylon kalaicharparense Eyde shows
some similarity with the present fossil wood but
differs in having abundant apotracheal parenchyma

forming patches in the ground tissue and
comparatively narrower xylem rays as compared to
the present fossil. As the present fossil wood is
different from all the known species of
Dipterocarpoxylon, it is described as a new species,
Dipterocarpoxylon kalagarbensis.

The genus Dipterocarpus includes about 80
species which grow mainly in the Indo-Malayan
region having maximum development in Borneo,
Malay Peninsula and Sumatra. Dipterocarpus
obtusifolius with which the fossil is comparable,
grows in Burma up to 900 m above sea level and also
in Cochin-China, Thailand and Malay Peninsula
(Chowdhury & Ghosh, 1958).

Specific Diagnosis
Dipterocarpoxylon kalagarhensis sp. nov.

Wood diffuse-porous. Growth rings absent.
Vessels medium-sized to large, t.d. 116 224 um, r.d.
184-320 um, 4-6 per sq mm and tylosed; vessel
members 240-480 um. Vasicentric tracheids sparse,
25-40 um in diameter. Parenchyma paratracheal and
apotracheal; paratracheal parenchyma scanty, often
partly encircling the vessels; apotracheal
parenchyma associated with gum canals and diffuse
to diffuse-in-aggregate forming uniseriate lines.
Xylem rays 1-6 (mostly 4-5) seriate, 5-8 per mm; rays
heterocellular; sheath cells quite common. Fibres
thick-walled, non-septate, 12-20 um in diameter.
Gum canals vertical, abundant, solitary or usually in
pairs, sometimes in tangential rows of 3-4 and
occasionally in continuous tangential rows, 88-180
pm in diameter, round to oval in shape.

Holotype—Museum specimen no. BSIP 35755.

Locality—Kalagarh, Tehri Garhwal District, Uttar
Pradesh.

PLATE 1

1. Anisopteroxylon oblongoides sp. nov.—Cross section showing
type and distribution of the vessels and parenchyma. x 35;
Slide no. BSIP 35754 1.

2. Anisoptera oblonga—Cross section showing similar type and
distribution of vessels and parenchyma. x35.

3. Anisopteroxylon oblongoides sp. nov.—Tangential
longitudinal section showing type and distribution of the
xylem rays. x 50; Slide no. BSIP 35754-2.

4. Anisoptera oblonga—Tangential longitudinal section showing
similar type and distribution of xylem rays. x 50.

5. Anisopteroxylon oblongoides sp. nov.—Cross section under
low power showing the distribution of vessels and gum
canals. x 15; Slide no. BSIP 35754-1

6. Dipterocarpoxylon kalagarbensis sp. nov.—Cross section
showing distribution of vessels, parenchvma and gum
canals. x 30; Slide no. BSIP 335755-1.

7 Dipterocarpus obtusifolius—Cross section showing similar
type and distribution of vessels, parenchyma and gum
canals. x 30.

8. Dipterocarpoxylon kalagarbensis sp. nov.—Tangential
longitudinal section showing type and distribution of the
xylem rays.x50; Slide no. BSIP 35755-2

9. Dipterocarpus obtusifolius—Tangential longitudinal section
showing similar type of xylem rays.x50.

10. Dipterocarpoxylon kalagarbensis sp. nov.—Cross section
under low power showing the distribution of vessels and gum
canals. x 15; Slide no. BSIP 357551
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Family—Meliaceae

Genus— Aglaia Laour.

Aglaia nabanensis (Prakash) comb. nov.
Pl 2, figs 1, 3, 4

1975 Dryoxylon nabanai Prakash, pp. 206, 208, pl. 5,
figs 23, 24.

Prakash (1975) described the wood as Dryoxylon
nabanai since its affinity with any extant taxon could
not be ascertained. The present description is based
on the critical re-examination of type slides as well as
thin sections prepared from the type specimen.

Revised description—Wood diffuse porous.
Growth rings indistinct. Vessels small to medium,
solitary and in radial multiples of 2-3, mostly 2, oval
to irregular in shape owing to pressure during
fossilization, 6-9 per sq mm, sometimes plugged
with gummy deposits, thin-walled, t.d. 50-150 um,
r.d. 75-190 pm, vessel members 400-500 pm long
with truncate ends, perforations simple, intervessel
pits minute, 3-4 pm in diameter with linear to
lenticular apertures. Parenchyma paratracheal,
vasicentric to aliform confluent, usually forming
short, irregular, undulating bands, cells thin-walled
with t.d. 8-10 um and 40-80 um in length. Xylem rays
1-4 (mostly 3) seriate, 15-70 um wide and 5-34 cells
or 120-600 upm high, 8-15 per mm, ray tissue
heterogeneous with rays composed either of
procumbent cells only or sometimes with single
marginal row of square or upright cells, ray cells
thin-walled, procumbent cells 15-18 um in
tangential height and 25-70 um in radial length,

between the consecutive xylem rays, thick-walled,
polygonal in cross section, septate, 5-12 um in
diameter and 600-1100 um in length; interfibre pits
not seen.
Affinities—Small
vessels and in radial

to medium sized, solitary
multiples of 2-3 (mostly 2),
with gum plugs and minute inter-vessel pits; 1-4
seriate and weakly heterocellular xylem rays;
vasicentric to aliform-confluent parenchyma, usually
forming short, undulating bands and septate fibres
indicate a close affinity with the Aglaia edulis A. Gray
of Meliaceae (Slide no. BSIP 7535).

The fossil woods of Meliaceae, so far known, are
many though no definite record of Aglaia as known.
Aglaioxylon mandlaense from the Deccan
Intertrappean beds of Mandla District (Trivedi &
Srivastava, 1982) does not appear to show any
affinity with the genus Aglaia as the xylem rays
described as homocellular, are always heterocellular
in Aglaia. However, to ascertain the indentification
of A. mandlaense Trivedi & Srivastava, the original
specimens need to be restudied. In view of the
doubtful affinity of Aglaioxylon mandlaense, the
present fossil wood is described as Aglaia
nabanensis (Prakash) comb. nov.

Aglaia is a large genus consisting of small to
moderate sized tree distributed in the Indo-Malayan
region and southern China. About 20 species are
reported to occur in India and Burma. Aglaia edulis
with which the present fossil resembles grows in
Sibsagar, Mikir Hills, North Cachar Hills and Khasi
Hills in Assam up to 600 m elevation (Anonymous,
1963, p. 89).

Holotype—Museum specimen no. BSIP 7/1014.

upright cells 20-24 pm in radial length and 28-30 um Locality—Nalagarh, Solan District, Himachal
in tangential height. Fibres irregularly arranged in Pradesh.
PLATE 2 —

1. Aglaia nabanensis (Prakash) comb. nov.—Cross section
showing the vessel and parenchyma distribution x 40; Slide
no. BSIP 4739.

2. Aglaia edulis—Cross section showing similar type of vessels
and parenchyma. x 40.

3. Aglain nabanensis (Prakash) comb. nov.—Tangential
longitudinal section showing type and distribution of xylem
rays and septate fibres. x 100; Slide no. BSIP 4740.

4. Aglaia nabanensis (Prakash) comb. nov.—Magnified
intervessel pit-pairs. x 500; Slide no. BSIP 4740.

5. Aglaia edulis—Tangential longitudinal section showing
similar type of xylem rays and fibres.x 100.

6. Acrocarpas siwalicus sp. nov.-—Cross section showing type

and distribution of the vessels and parenchyma. x 30.

7. Acrocarpus fraxinifolius—Cross section showing similar type
of vessels and parenchyma. x 30.

8. Acrocarpus siwalicus sp. nov.—Tangential longitudinal
section showing type and distribution of xylem rays. x50;
Slide no. BSIP 35756-2.

9. Acrocarpus fraxinifolius—Tangential longitudinal section
showing similar type and distribution of xylem rays. x 50.

10. Acrocarpus siwalicus sp. nov.—Radial longitudinal section
showing heterocellular xylem rays.x120; Slide no. BSIP
35756-3.

11. Acrocarpus siwalicus sp. nov.—Magnified intervessel pit-
pairs. x 400; Slide no. BSIP 35756-2.
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Family—Fabaceae

Genus— Acrocarpus Wight ex Arn.

Acrocarpus siwalicus Sp. nov.
Pl. 2, figs 6, 8, 10, 11

The present species is based on a piece of
secondary wood measuring about 12 ¢m in length
and 8 ¢m in diameter.

Wood diffuse-porous. Growth rings present,
delimited by thin lines of parenchyma. Vessels
medium-to large, solitary and in radial multiples of
2-5, circular to oval when solitary and with flat
contact walls when in groups, evenly distributed, 12-
14 per sq mm, tyloses absent, thin-walled, t.d. 100-
250 um, r.d. 110-260 um, perforations simple, vessel
members 100-640 um long with truncate ends,
intervessel pits alternate, vestured, small, 5-7 um in

diameter with linear to lenticular apertures.
Parenchyma paratracheal and apotracheal;
paratracheal parenchyma aliform to aliform-

confluent; apotracheal parenchyma terminal and
forming short 4-10 seriate tangential bands in the
ground tissue; parenchyma cells 30-40 pm in
diameter, 80-100 um in length; crystals present in
parenchyma strands. Xylem rays 1-5 seriate or 12-100
um wide and 5-35 cells or 90-560 um high, 6-8 per
mm, ray tissue heterogeneous with rays either
composed of procumbent cells only or with 1-2
marginal rows of upright cells, ray cells thick-walled,
procumbent cells 20-30 um in tangential height and
25-75 um in radial length, upright cells 50-55 um in
tangential height and 30-40 pym in radial length,
crystals usually present in upright cells. Fibres
aligned in radial rows in berween the xylem rays,
thick-walled, polygonal in cross section, septate, 12-
18 um in diameter and 480-1200 pm in length, inter-
fibre pits not seen.

Affinities—The important anatomical diagnostic
features of the present fossil wood such as typically

aliform to aliform-confluent parenchyma along with
apotracheal bands separating the growth zones,
vestured intervessel pits, crystalliferous parenchyma
strands, weakly heterogeneous xylem rays and
septate fibres indicate that it belongs to the family
Fabaceae. Predominance of aliform parenchyma and
heterogeneous xylem rays are characteristic of
Acrocarpus fraxinifolius Wight and Saraca indica L.
But Saraca indica 1. differs in having very fine (1-2
seriate) xylem rays as against 1-5 seriate in the fossil.
The fossil shows its close resemblance with the
wood of Acrocarpus fraxinifolius in having aliform
to aliform-confluent and terminal parenchyma
separating the growth zones, 1-5 seriate, weakly
heterocellular xylem rays with crystals in the
marginal upright cells, cryswalliferous parenchyma
strands, vestured pits, and thick-walled, septate
fibres.

In view of its close resemblance with the woods
of Acrocarpus, the fossil wood is assigned to
Acrocarpus and is named as A siwalicus sp. nov.

The genus Acrocarpus consists of three species
confined to Southeast Asia and India. In India it is
represenied by Acrocarpus fraxinifolius only in the
evergreen forests of Western Ghats from south
Kanara southwards up to an elevation of 1,200 m and
in the eastern Himalaya in Sikkim and hills of Assam,
Chittagong, and Burma (Ramesh Rao & Purkayastha,
1972, p. 61).

Specific Diagnosis
Acrocarpus stwalicus sp. nov.

Wood diffuse porous. Growth rings present,
demarcated by bands of terminal parenchyma.
Vessels medium to large, t.d. 100-250 pgm, r.d. 110
260 um, solitary and in radial multiples of 2-5, 12-14
per sq mm; vessel members 100-640 pm long with
truncate ends; perforations simple; intervessel pits
bordered, vestured, alternate, 57 um in diameter

PLATE 3

1 Ormosioxylon bengalensis Bande & Prakash—Cross section
showing type and distribution of vessels and
parenchyma. x 30; Slide no. BSIP 35757 1.

2. Ormosia robusta—Cross section showing similar type of

vessels and parenchyma. x 30

3. Ormosioxylon bengalensis Bande & Prakash—Tangential
longitudinal section showing type and distribution of xylem
rays. x 50; Slide no. BSIP 35757 2.

4. Ormosia robusta—Tangential longitudinal section showing
similar type of xylem rays. x S0.

5. Koompassioxylon elegans Kramer—Cross section showing
type and distribution of véessels and parenchyma. x 30: slide
no. BSIP 35758-1.

6. Koompassta malaccensis—Cross section showing similar type
and distribution of vessels and parenchyma. x 30.
Koompassioxylon elegans Kramer—Tangential longitudinal

section showing storied xylem rays x50. Slide no BSIP
35758 2.
8. Koompassia malaccensis—Tangential longitudinal section

showing similar type and arrangement of xylem rays. x 50
9 Adenantberoxylon paroninium Prakash & Tr\upathi—Cr<)s>
section showing type and distribution of vessels and
parenchyma. x 30, Slide no. BSIP 35759-1.
10. Adenantheroxylon pavoninium Prakash & Tripathi—
Tangenual tongitudinal section showing type and distribution
of xylem rays. x 100. slide no. BSIP 35759 2
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with linear to lenticular apertures. Parenchyma
paratracheal and apotracheal; paratracheal
parenchyma aliform to aliform confluent;
apotracheal parenchyma demarcating the growth
rings as well as forming short, 4-10 seriate bands in
the ground tissue. Xylem rays 1-5 seriate or 12-100
pm wide and 5-35 cells or 90-560 pm high, ray tissue
weakly heterogeneous, composed either of
procumbent cells only or with one to two rows of
marginal upright cells. Fibres thick-walled, septate,
12-18 pm in diameter and 480-1200 pm in length,
inter-fibre pits not seen.

Holotype—Museum specimen no. BSIP 35756.

Locality—Nalagarh, Solan District, Himachal
Pradesh.

Genus— Ormosioxylon Bande & Prakash 1980

Ormosioxylon bengalensis Bande & Prakash 1980
Pl. 3, figs 1, 3

The description of the present fossil wood is
based on a well-preserved small piece of secondary
xylem.

Wood diffuse porous. Growth-rings indistinct.
Vessels small to moderately large, mostly solitary,
sometimes in radial multiples of 2-5, evenly
distributed, round to oval when solitary, with flat
contact walls when in groups, 8-12 per sq mm,
tyloses absent, thin-walled, t.d. 105-210 um, r.d. 150-
270 pm; vessel members 96-420 um long with
truncate ends; perforations simple, inter-vessel pit
pairs vestured, alternate, 6-10 um in size, with linear
to lenticular apertures. Parenchyma paratracheal,
aliform with blunt ends to aliform-confluent; cells
thin-walled, 13-24 um in diameter and 30-70 um in
length, parenchyma strands 2-4 celled, sometimes
crystalliferous. Xylem rays 1-4 (mostly 3) seriate, 6-
40 pm wide and 4-45 cells or 30-500 um high,
closely spaced, 5-8 per mm, ray tissue weakly
heterogeneous, rays composed either of procumbent
cells only or with 1-2 rows of upright cells at one or
both the ends, ray cells thin-walled, procumbent
cells 16-24 um in tangential height and 70-95 um in
radial length, upright cells 60-72 um in tangential
height and 25-37 um in radial length; rays with
storied tendency. Fibres non-septate, 8-12 pm in
diameter and 450-800 um in length, interfibre pits
not preserved.

Affinities—The present wood specimen is quite
similar to Ormosioxylon bengalensis Bande &
Prakash 1980 and therefore is assigned to the same
species.

Specimen—Museum specimen no. BSIP 35757.

Locality—Nalagarh, Solan District, Himachal
Pradesh.

Genus— Koompassioxylon Kramer 1974

Koompassioxylon elegans Kramer 1974
Pl. 3, figs 5, 7

The description of the present fossil wood is
based on a single piece of petrified secondary
xylem. Wood diffuse-porous. Growth-rings distinct,
delimited by thin lines of terminal parenchyma and
smaller vessels. Vessels medium-sized to moderately
large, mostly solitary, sometimes in radial multiples
of 2-4 or more, rarely in tangential pairs, 2-4 per sq
mm, mostly open, thin-walled, solitary vessels round
to oval in shape, t.d. 112-320 um, r.d. 120-326 pm,
vessel members 160-592 um long with truncate
ends, storied, perforations simple, intervessel pits
alternate, 5-8 um in diameter, vestured with linear to
lenticular apertures. Parenchyma paratracheal and
apotracheal; paratracheal parenchyma aliform,
usually with pointed wings on both the sides,
sometimes confluent, apotracheal parenchyma
terminal, forming 2-3 seriate lines delimiting the
growth rings, parenchyma cells thin-walled, 24-42
pm in diameter and 40-50 um in height, showing
storied tendency, parenchyma strands 7-8 celled and
crystalliferous. Xylem rays fine to very fine and low,
1-3 (mostly 2) seriate, 7-13 per mm and storied, 12-
60 um wide and 8-25 cells or 80-450 um high; ray
tissue heterogeneous, rays weakly heterocellular
consisting of 1-2 rows of marginal upright cells at
one or both the ends, ray cells thin-walled,
procumbent cells 18-25 um in tangential height and
42-72 pm in radial length; upright cells 40-55 um in
tangential height and 30-40 pm in radial length,
Fibres polygonal in cross section, libriform,
nonseptate, 14-17 um in diameter and 650-800 pm in
length, interfibre pits not seen. Ripple marks present
due to storied arrangement of vessel members and
Xxylem rays.

Affinities—The fossil wood shows close
resemblance with the wood of Koompassia
especially to K. malaccensis Maing. ex Benth. of
Fabaceae in having aliform sometimes confluent
parenchyma with crystalliferous and storied
parenchyma strands, vestured intervessel pits, 1-3
seriate, weekly heterogeneous and storied xylem
rays, similar vessel distribution with storied vessel
elements and in the nature of fibres. Fossil wood
resembling Koompassia malaccensis Maing. ex
Benth. is described as Koompassioxylon elegans
(Kramer, 1974; Bande & Prakash, 1980). The present
fossil wood too is identical to this species except
some minor differences.

Specimen—Museum specimen no. BSIP 35758.

Locality—Nalagarh, Solan District, Himachal
Pradesh.
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Genus— Adenantberoxylon Prakash & Tripathi 1968

Adenantberoxylon pavoninium
Prakash & Tripathi 1968
Pl. 3, figs 9, 10

The material consists of a single piece of
decorticated secondary xylem measuring 8 cm in
length and 5 c¢cm in diameter.

Wood diffuse porous. Growth-rings present,
demarcated by smaller vessels. Vessels small to
medium sized, solitary and in radial multiples of 2-5,
numerous, 9-13 per sq mm, open, sometimes filled
with dark contents, thin-walled, t.d. 80-176 um, r.d
85-190 um; vessel members 64-320 um in length
with truncate or slightly tapered ends, perforations
simple, intervessel pits very small, alternate,
vestured, measuring 3-4 um in diameter with linear
to lenticular apertures. Parenchyma paratracheal and
apotracheal, paratracheal parenchyma vasicentric to
aliform, sometimes joining adjacent vessels,
apotracheal parenchyma present as diffuse cells,
parenchyma cells filled with dark contents, cells
thin-walled, 12-15 ym in diameter and 20-30 ym in
length; crystalliferous strands present. Xylem rays
narrow, 1-2 (3) mostly 2 seriate, 12-25 per mm, ray
tissue homogeneous, rays homocellular; composed
entirely of procumbent cells, measuring 8-15 um in
tangential height and 20-30 um in radial length.
Fibres libriform, non-septate, 12-16 pm in diameter,
520-900 pum in length; inter-fibre pits not seen.

Affinities—The fossil wood resembles the
modern wood of the genus Adenantbera in general
and A. pavontina in particular (F.R.1. Slide no. 3657).
Prakash and Tripathi (1968, 1969) described a fossil
wood of Adenantbera pavonina L. from the Tertiary
of Assam das Adenantberoxylon pavoninium. The
present fossil wood is quite similar to it except the
frequency of vessels.

Specimen—Museum specimen no. BSIP 35759.

Locality—Nalagarh, Solan District, Himachal
Pradesh.
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