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SCLEROSPERMA-TYPE POLLEN GRAINS FROM THE
NEYVELI LIGNITE OF INDIA
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ABSTRACT

Pollen grains similar to those of African palm, Selerosperma manii Wendl., have
; __The occurrence of this African palm in the
Early to Middle Tertiary of India is significant from the view point of palaeoclimate of
the Indian subcontinent and the palacogeographical distribution of Sclerosperma.

been described from the Neyveli lignite.
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INTRODUCTION

ERTIARY palynology constitutes an

I important part of Palaecobotany. It
is from the Tertiary onwards that

the vagetation started acquiring its present-
day structure. Our knowledge regarding
past vegetation, palaeoclimate and palaeo-
geography is far from complete without
a clear understanding of the vegetation
pattern of this period. Although a lot of
morphotaxonomic work has been done
on the Tertiary megafossils of India and
their affinities traced to modern taxa, the
microfossils which constitute an important
constituent of the Indian Tertiary flora
have been mostly studied and classified
only artificially for stratigraphic purposes.
The authors are well aware of the problems,
one has to face in tracing the affinities of
fossil spores and pollen to the modern
genera and species, the main difficulty being
lack of a detailed knowledge of the mor-
phology of modern pollen and spores.
However, it is emphasized that sincere at-
tempts should be madein this direction when-
ever the related information is available for
comparison. With this idea in mind, pollen

[

grains showing affinities with the extant
genus Ctenolophon (Ctenolophonaceae) have
been recently described from the Neyveli
lignite of India (Ambwani, Bande & Prakash,
1981) and in this paper the pollen grains
closely comparable with those of African
palm, Sclerosperma manii Wendl., are
described. Earlier work on this lignite
deposit has yielded a rich assemblage of
pollen and spores belonging to angiosperms
and pteridophytes (Rao, 1955; Thiergart
& Frantz, 1963 ; Ramanujam, 1966, 1966-67;
Navale, 1967; Deb, 1972).

FAMILY—PALMAE

Pollen grains cf. Sclerosperma manii Wendl.
PL 1, figs 1-6; Text-fig. 1

Description — Pollen grains heteropolar,
radiosymmetrical, triangular to subcircular
in polar view, convexo-concave and give
the appearance of a tripod-like structure
in lateral view due to the presence of three
exinous projections, one at each angle on
the convex side (this particular character
is very clear in unmounted grains), size
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TEXT-FIG. 1 — A, pollen grain in polar view; B,
pollen grain in lateral view showing three exinous
projections with submarginal pores (not to the
scale).

31-50 pm in diameter in polar view, inter-
polar distance 30-36 pm. Pollen grains
triporate, one pore at each angle, pores
submarginal, each pore situated on an exin-
ous projection on the convex side, +6
pm wide, circular in shapz, pores surrounded
by a smooth ring-like thickening. The
exinous projections are only on the convex
side and bzcome superimposed on the three
angles of the grain when mounted under
a cover glass. Exine 2-3 um thick; sexine
reticulate, reticulum unsven, brochi +2 pm
thick, baculae with small tegilla, simple or
compound, tegillum smooth, nexine thinner
than sexine, smooth.

Comparison — The above morphological
characters of the pollen grains indicate
their close affinities with those of Sclero-
sperma manii of Palmae. Pollen morpho-
logy of Sclerosperma manii has been des-
cribed in detail by Erdtman and Singh (1957,
pp. 217-220, fig. 24) and Thanikaimoni
(1970, p. 69, pl. 9, figs 147-154). The fossil
pollen grains show a very close structural
similarity with the pollen grains of S. manii
in their shape, size, nature and orientation
of the apertures as well as the exine

ornamentation. Pollen grains of the modern
species and those under discussion are about
40 pm in diameter, triangular to rounded -
in shape, triporate, pores submarginal, in
one hemisphere only, situated on the exinous
projections on the convex side and the exine
reticulate.

From the Tertiary of India pollen grains
showing similar morphological characters
have previously bzen described as Dorreeni-
pites from the Tura Formation of Assam
by Biswas (1962) and from the Middle to
Upper Eocene of Bengal by Baksi (1972).
Ramanujam (1966) described similar grains
under the generic name Trilatiporites from
the Neyveli lignite and placed them under
four different species. Later on Venkata-
chala and Kar (1969) and Sah and Kar
(1970) described two more species of Trilati-
porites Ramanujam from the Laki Sczries
of Kachchh. Recently, Ramanujam and
Rao (1977) have reported one species of
Trilatiporites from the Warkalli lignite de-
posits of South India. According to Deb,
Baksi and Ghosh (1973, p. 28), ““the grains
described from Tura and Neyveli ass:zmb-
lages under two separate genera are morpho-
logically sams, i.e. anisopolar pollen,
triporate, rounded to rounded triangular
amb, pores surrounded by a thicker rim,
prominent thickening of the exine at the
base of the pores —, pores prominently
non-equatorial, situated all in one hemi-
sphere,thick exine, colum=llie distinct, surface
mostly microreticulate and also granular,
eq. diam. 29-48 um.” From these characters
it is obvious that the pollen grains so far
described under Dorreenipites and Trilati-
porites as well as ths grains described in
this paper are of the same morphological
typz. However, as the purpose of this
study is to know the botanical affinity of
these fossil grains, they are described here
without assigning them to any of the above
two genera. Moreover, as it is also not
desirable to assign the fossil pollen grains
to a living genus, there being always some
minor  morphological  differences, the
presznt grains have been described simply
as the pollen grains cf. Selerosperma. Fur-
ther studies on the variations in the pollen
morphology in Sclerosperma manii and
on the pollen grains described under Dor-
reenipites and Trilatiporites are necessary to
resolve the problems of synonymy and
speciation in these two genera,
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DISCUSSION

The modern species, Sclerosperma manii
Wendl., with which the pollen grains des-
cribed here show a very close similarity,
is a slender palm growing in swampy places
on the river banks in tropical West Africa
(Thiselton-Dyer, 1902, p. 100). While Willis
(1973) mentions this genus with 2-3 species
restricted to West Africa; Thiselton-Dyer
(1902) considers this genus as monotypic
with only one species, Sclerosperma manii
Wendl., endemic to tropical West Africa.
The occurrence of this African genus in
the Neyveli lignite of India raises a number
of interesting points. As discussed earlier,
besides Neyveli such type of pollen grains
are known from the Laki Series of Kachchh,
Tura Formation in Assam, the Eocene of
Bengal and the Warkalli lignite deposits
of Kerala. The age of the Laki Series and
the Tura Formation is accepted as Lower
Eoczne and Palaeocene to Eocene respec-
tively and that of Warkalli lignite as
Miocene. But there appears to be a contro-
versy regarding the age of the Neyveli
lignite. This issue has been discussed in
detail by Deb, Baksi and Ghosh (1973)
and although the age of the Neyveli lignite
is usually considered as Miocene, however,
these authors have suggested an Eocene
age for this lignite on the basis of its
palynological assemblage. Without going
into the details of merits and demerits of
these two different viewpoints it can be
said that the presence of Sclerosperma-
type of pollen grains in the various Early
to Middle Tertiary localities of India carries
special significance. If the age of the
Neyveli lignite is considered to be Eocene,
then it appears that during the Palacogene
of India the genus Sclerosperma was widely
distributed throughout the Indian Sub-
continent which is clear from its occurrence
in the wide spread localities like Kachchh
in the West, Assam and Bengal in north-

east and east, and Neyveli in the south.
On the other hand if the age of the Neyveli
lignite is considered as Miocene, then the
present finding along with the record of
Trilatiporites in the Warkalli extends the
uppzr limit of this genus at least up to
Mioc:ne in India before its extinction from
this area. Nevertheless it is interesting
to note that the modern species Ctenolo-
phon engleri, pollen grains comparable to
which have recently been described from
Neyveli lignite by Ambwani, Bande and
Prakash (1981), is also a species confined
to tropical West Africa. The present find-
ing thus strongly indicates the presence
of at least some common genera in India
and tropical West Africa during Early to
Middle Tertiary period. It can also be
deduced that by the Palaecogene although
the west coast of India had separated from
the east coast of Africa (Dietz & Holden,
1973, p. 827), the Indian subcontinent was
situated almost in the same latitudes as
the tropical West Africa. Both these re-
gions thus might have enjoyed a similar
climate permitting the growth of common
genera on two widely separated lands. The
extinction of these forms from the Indian
subcontinent in the later part of Tertiary
might be attributed to changes in the
climate of this region resulting from the
northward drift of India.

Locality — Neyveli, South Arcot District,
Tamil Nadu.

Specimen — Birbal Sahni
Palacobotany Museum slide nos.
6049 and 6050.

Institute of
6048,
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EXPLANATION OF PLATE

(Figs 1-6.

1-3. Pollen grain in polar view at different focii
showing reticulate exine pattern and the exinous
projections with pores. B.S.L.P. slide no. 6048.

Pollen grains cf. Sclerosperma manii.

*% 1500)

4-6. Pollen grains in polar view showing variations

in size and shape. 4. B.S.I.P. slide no. 6048. 5.
B.S.L.P. slide no. 6050. 6. B.S.1.P. slide no. 6049,
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