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Concentration levels of Cr, Ni, Zn, Pb and Cu in rela­
tion to those of the nutrients - total phosphates, ex­
changeable nitrates, total organic carbon, etc. have been
investigated in the sediments of Nagapattinam beach
after the 2004 tsunami. The maximum values in the
study area were 3204, 75, 71, 57 and 18.5 ug g-l for
Cr, Ni, Zn, Pb and Cu respectively; Cd was below de­
tectable level. All the trace elements were relatively
high in the near-shore sediments and the distribution
pattern of the metals in the study area was in the order:
Cr > Ni > Zn > Pb > Cu. The present study shows that
the tsunami has brought the clayey sediments from
the sea-bottom that were settled for years together in
inland areas as well as from the offshore sediments.
The event has changed the chemical composition of
the beach sediments and is threatening fishing grounds
even in trace concentrations.
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AN earthquake of greater magnitude occurred in the west
coast of northern Sumatra, Indonesia (3.4°N, 95.7°E) on
26 December 2004. Giant tidal waves of 3-10 m in
height, resulting from the earthquake hit various locations
along the east, southeast and southwest coast of India.
Approximately 2260 km of the coastal districts of Andhra
Pradesh, Kerala, Tamil Nadu and Puducherry were af­
fected by the tsunami. Nagapattinam in Tamil Nadu was
the worst affected district (Figure 1); it has been esti­
mated that 6051 people died here due to this deluge.

Ramasamy and Kumanan1 have recorded ark sonic
sediment grain transported by the tsunami to the land.
Metal concentrations in aquatic organisms are typically
several orders of magnitude (Table 1) higher than those
in water, and results in biomagnification. This prompted a
survey of a restricted area in the east coast of India to de­
lineate the water quality of the Nagapattinam region (lat.
lOo46'N, long. 79°50'E) in the Bay of Bengal. Since this
area was worst affected by the tsunami, we have made an
assessment of chemical quality of the coastal sediment.
The chemical parameters estimated were trace metals like
Cr, Ni, Zn, Pb, Cu and Cd, and nutrients (total phosphate,
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orthophosphate, exchangeable nitrate, etc.) along with total
organic carbon (TOC) and C, Hand N ratios.

Four different sampling sites (Figure 2) reflecting the
variability in the effect of the tsunami were chosen. Tran­
sect parallel to the coast of Nagapattinam District, namely
Nagapattinam beach (Tl and T2), Tarangambadi temple
site (T3 and T4); the temple was completely damaged due
to tsunami (Figure 3), Tarangambadi beach (T5 and T6)
and Danish Fort, Tranquebar (T7 and T8). Originally
Tarangambadi was a port city on the Coramandal coast.
The Danish Fort was constructed during AD 1629.

Sample collections were made three weeks after the
tsunami (January 2005). From each station two sediment
samples were collected in sealed plastic bags parallel to
the coast, one from the shoreline (Tl, T3, T5 and T7) and
the other from 10 to 20 m inland across the beach (T2,
T4, T6 and T8) area. The sediments were clayey sand­
type, though the sampling was made on the beach area.
Samples were frozen and preserved till further analyses.

Sediments were dried, finely powdered and homoge­
nized thoroughly. Samples were analysed for concentration
of the trace metals - Cr, Ni, Zn, Pb, Cu and Cd; TOC,
percentage carbon, hydrogen and nitrogen (%CHN) and
nutrients (total phosphate, orthophosphate and exchange­
able nitrate). For the determination of trace metals, 2 g of
the sediment was digested at 90°C with HN03 + HCl04 +
HCl mixture in the ratio 1 : 1 : 3 for about 10 h. The acidic
solution was centrifuged at 5000 rpm and made up to
25 ml with dil HCl. Blanks were set up concurrently. All
the samples and blanks were then analysed by Atomic
Absorption Spectrophotometer (Perkin Elmer model
3110) using air-acetylene flame and the nutrients were es­
timated spectrophotometrically as described by Grasshoff
et al.', TOC was determined using wet digestion followed
by back titration with ferrous ammonium sulphate and
%CHN analyses were carried out using Vario EL III
CHN Analyzer.

Marine sediments fringing the coast of India exhibit
well-defined patterns in their texture, chemical and min-

Figure 1. Complete devastation of the coastal belt in Nagapattinam.
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