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its chemical affinity to organic phases'

present in large amounts in the atmos-
phere in this region (the so-called Asian
Brown Cloud)", in addition to its anth-
ropogenic emission.

The PMj, dust samples studied have
an average of 6000 and 15,000 ppm Cu
concentration in the summer and winter
respectively. These values, nearly 1.5%
Cu in the aerosols, suggest that they are
better than Cu ores in terms of Cu con-
tent (any rock containing > 0.5% Cu is a
potential Cu ore today). The economics
of Cu recovery from the aerosols needs
to be understood. Similarly, environ-
mental and health impacts of such high
Cu concentration in the air need to be
investigated. Although Cu is an essential
nutrient required by plants and animals
in small amounts, the observed levels of
Cu concentration in the respirable frac-
tion of aerosols, i.e. PM, could cause
gastrointestinal disturbances, including
nausea, vomiting, and liver or kidney
damage depending on exposure time. We

need to generate sound scientific knowl-
edge about the causes and consequences
of heavy-metal concentration in the aero-
sols at a local, regional and global level
for better policy options on development
and the environment.
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Palacomagnetism of palaeoliquefaction: An aid

Palacoseismology has emerged as a valu-
able tool in earthquake hazard assess-
ment, since it provides the recurrence
period of large/great earthquakes from
geological records' . This study invol-
ves evaluation of the timing of earth-
quakes generally obtained by dating organic
material associated with deformed struc-
tures such as faulted strata, change in
sedimentation pattern in lakes, liquefac-
tion, etc. Liquefaction is the transforma-
tion of granular material from solid to
liquid state as a consequence of increase
in pore water pressure due to seismic
shaking. Geological features formed due
to liquefaction are accepted as evidence
for palacoearthquake’ ®, and the lique-
faction phenomenon is generally asso-
ciated with large/great earthquakes. The
timing of the palaeoearthquake generally
obtained by radiocarbon dating is brack-
eted between lower-bound (maximum
age) and upper-bound (minimum age),
except for rare cases where the coeval
timing of the earthquake is obtained by
dating of large-scale extinction of trees
(e.g. the Cascadia earthquake®). This
necessitates developing direct methods of
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dating an earthquake especially in the case
where it yields large-scale liquefaction.
This communication is an attempt to
demonstrate that liquefaction features
can acquire natural remanent magnetism
(NRM) different from the host strata and
thus, in principle, this phenomenon can
aid in providing the time constraint to
palaeoseismic events. Here, we demon-
strate that the liquefaction features which
were quite widespread in the Shillong
Plateau area during the Great 1897 Assam
Earthquake'® have been emplaced at
different times than the host strata, using
Virtual Geomagnetic Pole (VGP) posi-
tions. Salyards ef al'' have used the
palacomagnetic data from Pallet Creek
across the San Andres Fault to study the
non-brittle deformation expressed as
rotation within the fault zone, with the
amount of clockwise rotation of 30° or
less in beds deposited immediately atter
the great earthquake in 1480 AD. No
work on palacomagnetism of liquetfaction
features has been reported so far, except
that of Salyards'>", that sand eruption on
the surface during the 1811-1812 New
Madrid events has remanent magnetic

to palaeoseismology

direction in conformity with the mag-
netic field direction recorded at nearby
St. Louis in 1819.

Sukhija et al*® have undertaken
palaecoseismological studies in Shillong
Plateau, the area most affected by the
1897 earthquake, and dated three more
palaeoearthquakes that occurred 500,
1000 and 1500 yr BP, thus suggesting a
recurrence period of 500 years for great
earthquakes in the region. All these
earthquakes were identified using palaeo-
liquefaction as geological evidence, and
time constraint was obtained from radio-
carbon dating of organic samples located
in deformed and undeformed strata. In
order to explore whether palaecomagnetic
studies can aid in obtaining a time con-
straint on palaeoliquefaction, remanent
magnetic studies on sand dykes and the
host clay and silt strata in the Shillong
Plateau were carried out. Results from
this study are presented here.

The study area is located south of the
eastern Himalaya in Shillong Plateau,
northeast India (Figure 1). It is bound by
several tectonic features such as Dauki
fault in the south, Brahmaputra river in
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