CORRESPONDENCE

These Aquificales are hyperthermophilic
(>85°C), microaerophilic, chemilithotro-
pic bacteria capable of oxidizing hydrogen
and reducing sulphur compounds. Aqui-
ficales are able to use an aerobic respira-
tory chain'®. Aquificales may have fixed
carbon chemoautotrophically'®. Most mem-
bers of the order Aquificales are autotrophs
and are capable of obtaining energy by
oxidation of molecular hydrogen and re-
duced sulphur compounds and coupling
oxidation of a wide variety of electron
donors such as acetate, fatty acids, aromatic
compounds, amino acids, etc. to the reduc-
tion of Fe(Ill), Mn or nitrate, arsenate,
selante or selenite™!”. Possible mechanism
involved in the above-mentioned process
could be the following:

Iron III sulphate from pyrite ore

4FeS, + 140, + 4H,0 —
41,80, + H,0

2H,S04 + 4FeSO4 —
2F62(SO4)3 + ZHQO

Copper ore (chalcocite)

ZCUQS + 02 + 2H2$O4 d
2CuS + 2CuS0, + 2H,0

Chalcopyrite

4CuF682 + 1702 + ZHQSO4 i
4CuSO4 + ZFe(SO4)3 + ZHQO

Proximal channels are dominated by fila-
mentous sulphide and hydrogen-oxidizing
species that comprise the group Aquifi-
cales. These Aquficales presently repre-
sent the deepest branch in the RNA tree.
In shallow channels where flow rates are
high, aquifer mats form bacterial ‘strea-

mers’ that became encrusted, forming
characteristic sinter fabrics that preserve
original flow orientations. The fabrics are
retained during the recrystallization of
aragonite to calcite. Remarkably similar
bacterial streamers have been described
from ancient siliceous thermal spring sin-
ters in the carboniferous Drummond Basin
of Northeast Queensland, Australia'™'®.
This provides a clue to the formation of
some water molecules in these vents by
the sulphur/iron hyperthermophilic bacteria,
the Aquificales. Such a study has not been
undertaken so far. We, therefore, offer
this idea of discovering and exploiting
water-fixing/harvesting/synthesizing orga-
nisms from desert organisms or thermo-
philic bacteria. Promising probacterial
groups from the Aquificales group having
the ability to produce water, can be sui-
tably engineered by genetic manipulation.
These can be made to function in root
nodulating-type symbiotic associations,
thereby enabling the plants to synthesize
water in the rhizosphere (root surround-
ings), so that the plant can thrive well in
deserts or other places where there is no
water. Implications of such organisms
cannot be overemphasized, which may
well be the forerunners for solving fast-
depleting freshwater resources of the
planet.
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NEWS

Geoscientific studies in and around Delhi: An update

During the last decade, India has witnes-
sed many disastrous earthquakes — the
1993 Killari and 2001 Bhuj, which clai-
med thousands of lives and caused immense
loss of property are significant among
them. The Killari earthquake gave an
impetus to the national efforts in terms of
earthquake monitoring and disaster miti-
gation. Upgradation of seismic instrumen-
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tation with modern digital systems, setting
up of a national data centre and other new
studies initiated during the post-1993 pe-
riod are yielding results today. While the
detection capabilities have improved sig-
nificantly, digital data streams have pro-
vided an opportunity to work on various
seismological problems, including source
characterization, estimation of ground

motion due to future large earthquakes,
refinement of crustal structure, attenua-
tion relationship, etc. Both, the Killari and
the Bhuj earthquakes taught us many les-
sons. Some of the important ones concern
the site-specific nature of damage due to
secondary effects such as liquefaction and
ground failure. The liquefaction and ground
failure were considered as the important
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