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Sediment samples at 0-10cm, 50-60cm and 90-
100 cm depth of a core raised from the innershelf
off Mangalore were dated using '“C dating technique
to obtain a long term sedimentation record in the
region. The surface (0-10cm depth) of the core
showed bomb-induced 'C activity and, hence, were
considered as modern sediments. The base of silty-clay
(5060 cm depth) and sandy-clay (90-100 cm depth)
layers were dated to 1330 80 and 2090 =80 years
respectively. The sedimentation rate in the study area
has not varied much during the past 2 ka BP, which
reveals that the sediment supply and hence weathering
conditions at the adjacent interland have remained
nearly the same during this period.

SEDIMENTATION rates on the inner continental shelf are
essential for understanding the fluctuations in sediment
inftux, climate, dating events and tracing the influence
of industrialization and pollutants. On the western inner
continental shelf of India, modern sediment accumulation
rates were determined in the surficial sediment (top
~ 5 cm; < 100 years age) off Gulf of Cambay'?, Bombay?,
Karwar’, Mulki® and off Mangalore® by *“Pb excess
method. There are however, very few sedimentation
records extending further back in time and they are

'For correspondence.

730

mainly derived from '“C dating of: (i) core sub-samples
(off Karwar®) and (ii) a single peat sample that occurred
at 24 m depth (off Karwar’ and off Taingapatnam®).
These sedimentation records reveal that the sediment
accumulation rates in the southern parts of the western
inner continental shelf of India are considerably lower
(2.6-0.12 mm/year) than those of the rnorthern areas
(19-5 mm/year) and are highly variable within short
distances in the innershelf region. As there is no sedi-
mentation record back to longer period on the innershelf
further south of Karwar, we have measured sedimentation
rates for the last 2 ka BP by '“C dating of three sediment
sub-samples in a core off Mangalore.

The continental shelf off Mangalore contain surficial
sediments of clayey-silts/silty-clays at <50 m and sands
from 50 to 100 m water depths’. A gravity core, 1 m
long was raised from the innershelf off Mangalore in
41 m water depth at 12°46.6'N and 74°39.6°E (Figure 1)
during the 207th cruise of R.V. Gaveshani, Rivers Nethra-
vati and Gurpur, which meet the sea at Mangalore, are
the main sources of terrigenous material to the study
arca. These rivers discharge annually 12,015 and
2,822 x 10°m® water and 14 and 1 x 10° tonnes of sedi-
ment respectively into the adjacent Arabian sea'’.-

Sand, silt and clay percentages in the sub-samples
(10 cm interval) were determined by standard wet-sieving
and pipette analysis method'' and sediment nomenclature
was based on the procedure of Shepard'>. Radiocarbon
dating of organic matter in the samples was carried out
using the procedure described by Gupta and Polach".
The carbon in the organic matter of the sediments was
converted into benzene. Radiocarbon activity of the
benzene was measured by Liquid Scintillation Counter
‘QUANTULUS’. Ages were determined based on half-
life period (t,;) of 5730 years for '“C. The errors
mentioned with the obtained ages are at 1% (one standard
deviation) level.

Based on variation in sediment texture, the core can
be divided into two layers: (i) silty-clay, 0—60 cm depth
with 7.3-16.2% of sand, 23-28.5% of silt and 57.8—66.7%
of clay; (ii) sandy-clay, 60-100cm depth with 2[.4-
25.2% of sand, 12.2-18.6% of silt and 58.0-65.2% clay.
Based on this observation, surface of the core (0-10 cm),
base of the silty-clay layer (50-60c¢m) and bottom
portion {90-100 cm depth) of the core were selected
for the age determination, Owing to insufficient quantity
of the samples, 10cm length of the core was taken as
a sub-sample.

The surface of the core (0—10 cm) showed 117+ 1%
“C activity which indicates the influence of bomb-
induced '“C activity. Hence, the sediments of 0-10cm
depth were considered as modern. The base of silty-clay
layer (50-60 cm depth) and sandy-clay layer (90-100 ¢m
depth) revealed an age of 1330 % 80 and 2090 * 80 years
respectively (Figure 2). The grain-size distribution within
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Figure 1. Location of the core and bathymetry of the study area.
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Figure 2. Sediment texime and chronolopy of the coie,
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Figure 3. Depthwise variation in the sedimentation rate.

the layers did not vary much. Therefore, as a first
approximation, it was assumed that the variations in
sedimentation rate, if any, within these layers were
negligible and average sedimentation rates for the layers
were computed. The chronology gives two different
sedimentation rates; 0.45 mm/yr from 0 to 60 cm and
0.53 mm/yr from 60 to 100 cm. However, the difference
in these sedimentation rates is very small. Hence, an
average sedimentation rate computed for the entire core
length can be used for the inferences. The slope of the
regression line has given the average sedimentation rate,
for the entire core, as 0.42 mm/yr (Figure 3). Manjunatha
and Shankar® have dated the top 6 cm of two cores in
the same region by excess *'“Pb dating technique to
compute the present day sediment accumulation rates.
They have reported an accumulation rate of 0.56 mmv/year
and 0.72 mm/year for modern sediments (top 6 cm) at
water depths of 45 and 35 m respectively. The long
term average sedimentation rate obtained in this work
is comparable to that of present day (or for the past
century) sedimentation rate (0.56 mm/vear) obtained in
the adjacent core (at 45 m water depth) by Manjunatha
and Shankar®. However, the higher sedimentation rate
(0.72 mim/year) at 35m water depth® was expected as
it is comparatively near to the river mouth than the
present study area.

The innershell sediments are mainly input of the rivers
draining through the adjocent interland and mixing of
these with the deeper marine sediments is negligible in
the innershelf™ Hence, the sedimentation rate on the
innershelf, near the river mouth, retlects the erosion
processes operating in the adjacent interland and sediment
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load carrying capacity of the rivers. In the present study,
the rate of sedimentation has not varied much during
the last 2 ka BP. This suggests that the sediment supply
to the region and hence weathering conditions at the
adjacent interland have not varied much during the [ast
2ka BP. This observation is also supported by the
palaeoclimatic studies which show that there is no
significant climatic changes in the south-western® and
north-western India'>"" during this period.
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