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ABSTRACT

The results of a survey for arsenic in nineteen sediment samples from

ten stations off Bombay region are reported in this paper.
in the sediments varied between 3.7 and 10.1 ppm.
contained relatively high concentrations.

Arsenic content
Nearshore sediments
The possible factors responsible

for the differences in arsenic content in the sediments are discussed-

INTRODUCTION

Arsenic and several of its compounds
have long been kaown to be highly toxic
substances. The element occurs in rocks
and soilsand its presence in natural water
systems has been recognised as a public
health  hazard when it reaches higher
than certain concentration limits- Consi-
derable amounts of arsenic andits com-
pounds find their way into marine environ-
meni through land drainage. Sediments
play an important role in fixing much of
the arsenic in solution by ion exchange
or absorption processes and recycling
the same into the overlying waters thus
controlling the arsenic levels in the medium.
In the regions of high industrial activity,
the accumulation of toxic metals in the
sediments may prove hazardous to the
marine organisms- Fishes concentrate
enough arsenic to render them dange-
rous for food consumption in places
where arssnic compounds are released
in considerable quantities into the sea-

As a part of the investigations on
arscnic content in coastal and offshore
regions of the Arabian Sea and Bay
of Bengal, the present study was under-

of total
samples ofl

taken- on the concentration
arsenic in some sediment
Bombay which is a thickly populated
and highly industrialized area. Large
quantities of domestic and industrial
wastcs are discharged into the adjacent sea-

METHODS

Nineteen sediment samples from ten

different  stations were collected off
Bombay region during the sixth cruisc
of R.V. Gaveshani in May 1976. »tation
locations are shown in Fig-1. Surface
sediment samples were collected using
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Fig- 1- Map showing the station location-
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ala Fond Dietz Snapper and the cores
by a piston gravity corer- All sediments
were dried at 80°C after removing the
gravel- The dried sediments were then
ground to a fine powder and then di-
gested with nitric and sulphuric acids
(Sandell, 1959). The total arsenic was
then determined spectrophotometrically
using the technique developed by Vasak
and Sedivec (1952).

RESULTS AND DISCUSSION

Table I gives the total arsenic content

in the sediment samples- In  general,
arsenic content in the sediments off
Bombay region varied between 3.7 and

10-1 ppm- No information is available
on the arsenic content in the sediments
of Indian Ocean excepting some preli-
minary studies made by Fondekar and
Reddy (1975). They studied the arsenic
content of the inshore and estuarine sedi~
ments of Goa and reported the range
of variation between 4 and 14 ppm-
Arsenic values in the region under study
are comparable with those roported from
other areas, i-e., 3.2 to 12.7 ppm from
the Azov Sea (Fedosov, 1940), 6.2 to 14.0
ppm from the waters of Japan (Onishi
and Sandell, 1955) and 4.0 to 16-4 ppm
from the Atlantic Ocean (Portmann and
Riley, 1964).

Table I. Total arsenic in the sediments off Bombay Region.

heson s
1 21.5.76 Snapper (0-5) Clay 9.8
Core (36-46) Clayey sand 3-7
2 21.5.76 Snapper (0-5) Silty clay 10-1
Core (191-201) Silty clay 7.7
3 19.5.76 Snapper (0-5) Clay 9.2
Core (193-203) Clay 6.2
4 19.5-76 Snapper (0-5) Clay ' 6.7
Core (284-294) Clay ‘ 6-4
5 19:5.76 Saapper (0-5) Clay ' 7.6
Core (280-290) Silty clay 6-4
6 . 19-5-76 Snapper (0-5) Clay : 7-3
Core (256-266) Silty clay 6:2
7 19-5-76 Snapper (0-5) Silty clay 6.2
Core (66-76) Clayey sand 4-3
8 19.5.76 Snapper (0-5) Silty clay 75
Core (273-283) Clay 80
9 20.5.76 Snapper (0-5) Clayey sand 5.3
Core — — —
10 204576 Snapper (0-3) Silty clay 6.4
Core (205-215) Clayey sand 5.3
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Arsenic content in the sediments

Maximum levels of arsenic were
found in surface sediments at stations
1.2 and 3 which were closer to the

.coast- There was a sharp decrease from
station 4 onwards and the values re—
mained more or less uniform which is
' understandable as these locations were
farther away from the coast. The core
samples showed erratic ‘variations which
were partly duz tothe length of the sedi-
ment column taken for the analysis
and partly because of the differences in
the diagenetic activity at the collection
sites.

High values of arsenic observed in
the nearshore region is a positive proof
of significant uptake of arsenic by the
sediments due t> the discharge coming
from land. Also the concentrations of
arsenic in the waters of nearby coastal
region were found to be much higher
ranging between 10 to 105 pg/l (Zingde-
personal communication) as compared
to the values from the inshore region of
Goa which ranged between <1 to 43 g/l
(Fondekar and Reddy, 1974). It is in-
teresting to mention here that the high
values of arsenic in the sediments off
Bombay are also comparable with the
values of the sediments found around Goa
(Fondekar and Reddy, 1975). Thus, inspite
of heavy industrialization of Bombay region
as compared to Goa region, the near uni-
form concentrations of arsenic in the sedi—
ments of both the regions reflect perhaps
on the nature of sediments in their capabi-
lity to adsorb and retain arsenic- From the
available literature, the maximum con-
centration of arsenic reported inthe mud
is as high as 20 ppm (Hamaguchi, Ohta,
Onuma and Kawasaki, 1960). The maxi-
mum values of arsenic as observed in
the present case is only 10 ppm- Hence
it appears that the sediments of the
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Bombay region may either have z lower
absorption capacity for arsenic or this
element might be in a wmobile form in the
sediments. '

It can be seen from Table 1, the arsenic
content in the sediment varied with the

texture of the sediment. Clay and silty
clay sediments retained high concen—
trations of arsenic whereas clayey sand
sediments had low concentrations of
arsenic. A ciose observation also
indicates that clays retain  maximum
arsenic-

A comparison of arsenic content in
the surface sediments with those of sedi-
ments coming from  deeper parts (cores)
showed that the surface sediments have
a greater concentration of arsenic than the
bottom  sediments- This is obviously
the result of diagenetic activity within
the sediments which alters the distri-
bution of mctals n its solid and solution
phase and allows the metals to difluse
through pore solutions and thus enriches

the surface  sediments (Elderfield and
Hepworth, 1975).

From the foregoing account, itis
clear that the enrichment of nearshore

sediments with arsenic is largely due to
the effect of land discharge. The con-
centrations of arsenic in the nearshore
areas are nearly one and half times greater
than the offshore samples. The present
levels of arsenic in the coastal waters ofl
Bombay donot suggest an alarming effect
of pollution in respect of this toxic ele-
ment. Howevar, the rapid increase in
the industriaiization of this region suggests
that regular monitoring of arsenic in the
waters, sediments and marine organisms
of Bombay musi be carried out.



Fondekar & Reddy
ACKNOWLEDGEMENT

The authors are thankful to Dr- S. Z. the manuscript and offering valuable
Qasim, Director, N.1.O., for going through suggestions-

REFERENCES

ELDERFIELD, H. and A. Hépwomﬂ, 1975. Diagenesis, metals and pollution in estuaries.
Marine Pollution Bulletin, 6(6): 85-87.

Feposov, M. F., 1940. Arsenic in waters of Azov, Black and Caspian Seas. Chemical
Abstracts. Vol. 34.

FonpekaR, S.P. and C. V. G. Reppy, 1974, Arsenic content in the coastal andf
estuarine waters around Goa. Mahasagar—Bulletin of the National Institute of
Oceano graphy, T(1 & 2): 27-31.

FONDEKAR, S. P. and C. V. G. ReppY, 1975. Arsenate and arsenite levels in the coastal
and estuarine waters of Goa. Mahasagar—Bulletin of the National Institute o
Oceanography, 8 (3 & 4): 157-163.

HaMacucHi, H., N. Outa. N. OnuMa and K. Kawasaki, 1960. Inorganic constituent$
in biological material. XIV - Contents of thallium, selenium and arsenic in fish
and shells from the Minamata district, Kyushu. Nippon Kagaku Zasshi, 81: 920.

OnisH1, H. and E. B. SANDELL, 1955. Geochemistry of arsenic. Geochemicaey Cosmo-
chimica Acta, T: 1.

PerTMANN, J- E. and J. P. RILEY, 1964. Determination of arsenic in sea water, marine
plants and silicate and cabonate sediments. Adnalytica Chimica Acta, 31, 509-519

SANDELL, E, B., 1959. Chemical Analysis. Interscience Publishers, Inc., New York, 3:
278-299.

Vasak, V. and V. SEDIVEC, 1952. Kolorimetricke - stanoveni arsenu. Chemiche Listy,
46: 341-344.



