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Reclamation of mill tailings

The last paragraph of J. V. Subbara-
man’s letter (Curr. Sci., 2001, 81, 631—
632) makes sad reading. In this era of
rapid scientific advancements, it is out
of place to concede defeat to environ-
mental hazards created by man. Envi-
ronmental  restoration, particularly
reclamation of tailings of mining activ-
ity, is in vogue for almost four decades!
and has been given an exhaustive scien-
tific base in 1981 by Bradshaw, Liver-
pool University?.

When methods for stabilization of
tailings are well known, we should be
trying to go a step further and make the
tailing dumps productive, especially
since the Kolar gold mill tailings do not
appear to be toxic according to table 1
of the letter cited above. Even for toxic
tailings, monitoring the quality of plants
grown on it is advised, to decide their
consumption by cattle. I have seen cat-
tle grazing on grass cultivated for stabi
lization of lead—zinc mine tailings in
Derbyshire in the UK, where safety of

cattle was ensured by manipulating
rotational grazing practice.

Grass planted for successful stabiliza-
tion on zinc—lead mine tailings in Zawar
in Rajasthan was found to accumulate
the same metals in measurable concen-
trations®. Hence we recommended ‘no
access’ to cattle there, since we were
told that the prescribed rotational graz-
ing may not be adhered to by the local
cattle-keepers.  Experimentally-grown
bajra on these tailings was found to
concentrate heavy metals in the grains.
Finally, we recommended the use of
grass-stabilized tailings area for sports
and other recreational activity that did
not involve consumption of the produce.

No doubt, every environmental resto-
ration activity has its own price tag.
Cost-cutting is possible to some extent,
by growing grass (and subsequently
bushes and trees according to feasible
preferences) with a well-planned R&D
effort, e.g. use of organic manure in
place of sweet earth and inorganic fer-

tilizers, introduction of legumes for
continued supply of nitrogen, etc.

Incidentally, the Ministry of Envi-
ronment & Forests has laid down regu-
lations which prohibit abandonment of
mining activity without implementation
of environmental safety measures. Are
tailings from mining projects exempted
from these regulations?
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Taxonomy, palaeobotany and biodiversity

The importance of taxonomic and sys-
tematic studies in relation to biodiver-
sity is rightly being emphasized in
Current Science™. T wish to point out
that taxonomy and systematic studies of
plant fossils are also being neglected
due to an overemphasis on geologic
interpretations. In strict sense, pa-
laeobotany is a fundamental science
related with the taxonomic study of
plant fossils and it reveals the floristic
history of the earth at different time
scales. Such studies aid in determining
the origin, evolution, diversification and
establishment of various plant groups in
the geologic past. This provides a per-
spective on the present-day plant com-
munities. The investigation of plant
fossils from sedimentary basins of India
has helped to identify a new plant
group, Pentoxylae, which is unique in
having its own systematic position.
The elements of Glossopteris flora
available in different Lower Gondwana
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formations have assisted in recognizing
the coal-forming vegetation. However,
the exact affinity of Glossopterid group
of plants is still uncertain, because of
different types of leaves and fructifica-
tions; the non-availability of attached
specimens of leaf, fructification and
stem make the problem much more se-
rious. The taxonomic position of Glos-
sopterid remains uncertain and its
relationship has often been ascribed to
Cordaitales, Ginkgoales and sometimes
with Cycadales®”’. Interestingly, the
comparative morphological features of
leaves and fructifications have led many
workers to postulate the origin of angio-
sperms from Glossopterid group of
plants®. The occurrence of columellate
exine structures in pollen of Late Per-
mian sequence further indicates the
presence of angiospermic character in
Gondwana plant fossils’®. Such un-
solved problems demonstrate that the
taxonomy and systematic studies of

plant fossils are vital to decipher the
affinity of plants.

The study of plant fossils of Meso-
zoic and Tertiary sediments has pro-
vided us data for interpreting the floral
history of different groups of gymno-
sperms and angiosperms. The discovery
of primitive angiospermic remains from
Rajmahal Hills indicates the earliest
history of angiosperms in Early Creta-
ceous Period of India'''?.. The pa-
laeobotanical investigations of Tertiary
sediments furnish knowledge about the
origin, evolution and expansion of mod-
ern flora in different parts of India. The
earliest discovery of mango-like leaves
in north-east region, suggests the posst
ble origin of mango in the Indian sub-
continent ',

The history of plant biodiversity in
terms of extant flora can be inferred
from the systematic and taxonomic
studies of plant fossils of the Tertiary
and Quaternary sediments. The informa-
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tion may be utilized in understanding
the original nature of plant biodiversity,
which must have been disturbed due to
catastrophic or anthropogenic events.
The available records of mangrove flora
of coastal regions in Late Quaternary
sediments signify the presence of well-
organized mangrove plant communities
during the period 10,000-5000 years
before present'®. Ironically, today the
vastness and richness of mangrove flora
is at the receiving end, mainly due to
human interference. The fossil history
of tropical rain forests of Kerala, Assam
and Meghalaya regions yields informa-
tion about the endemic and exotic na-
ture of plant biodiversity. It has been
argued that during the Tertiary Period
plant diversity acquired a new dimen-
sion due to introduction of new plants
from south-east regions, the presence of
dipterocarps and legumes in Indian flora
has been attributed to this hypothesis®.
Later, origin of Himalaya changed the
biodiversity scenario of India, which is
well documented in the palaeobotanical
investigations of Rajasthan and Hiama-
layan regions!®8,

The development of biodiversity in
terms of animal interaction is also re-
corded in the fossil flora in the form of
insect activities, showing insect-eaten
leaves, gall and mining activities'. The
evidence suggests the antiquity of ani-
mal-plant interactions in the geologic
past, and hence the nature and complex
ity of biodiversity.

Is it possible to rejuvenate the plant
biodiversity on a site with the introduc-
tion of plant elements known from that
region from the palaeobotanical study?
Can the knowledge of fossil flora of
tropical rainforest of the Western Ghats
and of the north-east, help in restoring
the original nature of plant communi-
ties? Why was the rate of speciation
high in certain areas and low in others?
Why did certain forms continue to the
present, while others were lost? Such are
the questions that need to be answered.

Without going into other details of
plant fossil study, I would like to
emphasize that the taxonomic and sys-
tematic studies are the foremost compo-
nents of palaeobotanical researchers. It
is awkward and embarrassing, when a
‘modern’ plant scientist or a geologist
asks, ‘What is the fun in studying tax-
onomy of plant fossils?” There are many
areas in India from where we have yet
to discover and describe plant fossils, in
order to complete the vegetational his-
tory of the country. The palaeobotanical
knowledge of lower groups of plants,
e.g. Bryophytes, Psilophytes, Lyco-
phytes, Pteridophytes and Pteri-
dosperms is very meagre in Indian flora.
The Pteridosperms and Cordaitales
which dominated the flora of the North-
ern Hemisphere during Late Palaeozoic
are practically unknown in the Indian
fossil flora. We have yet to understand
the morphological and taxonomical
features of cycads, conifers and ginkgo
in terms of their fertile structures. Un-
fortunately, the palaeobotanical re-
searches are not being taken up as
enthusiastically as they should have
been; the centers which were estab-
lished through the efforts of Birbal
Sahni are on the verge of closure. The
syndrome is related to the same phe-
nomenon under which the basic science
of taxonomy and systematic researches
of biology are suffering.

At this juncture as a concerned
palaeobotanist, I would like to express
my view that systematic and taxonomic
study of plant fossils be taken up vigor
ously and a good data bank be devel-
oped, to know the geological history of
plants in the Indian context and such
researches preferably be integrated un-
der the umbrella of National Consor-
tium and National Agenda for
Systematic Biology Research’.
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