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Mercury Level of Sea Water and Suspended Matter of the China Sea,

the Strait of Malacca, and the Indian Ocean

Michio TAKEDA, Arao TSURUTA, Akiyoshi KATAOKA,

Kéta NAGATOMO, and Teruo TOMITA

Mercury of sea water and suspended matter sampled from the China Sea, the Strait
of Malacca, and the Indian Ocean was determined by flameless atomic absorption spec-
trophotometry from October, 1980 to January, 1981 (1980-cruise) and from October, 1982
to January, 1983 (1982-cruise). Before being determined, mercury of sea water samples
was concentrated with 2-mercaptobenzothiazole-silica gel in 1980-cruise, whereas with
activated carbon in 1982-cruise. The frequency distribution of mercury content of sea
water samples was found to be normal one in both cruises on the basis of x*-test of
analytical data. The mercury level of sea water through the whole region was 2.4 ng/™!
for 26 stations of 1980 -cruise, and 2.1ng /™" for 71 stations of 1982-cruise. The
mean weight of dried suspended matter was around | mg /! in both cruises. The mean
mercury level of suspended matter was 3.00 ug g™ (dry basis) for 57 stations through. the
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whole region of 1982-cruise. Both of the weight and mercury level of suspended matter
from the Strait of Malacca differed significantly from those from the other regions.
Average sea water burden of mercury (the sum of the mercury content of sea water

and suspended matter) was about 3 ng /7' for each region.

The concentration factor

of mercury from sea water to suspended matter was the order of 10° for each region.
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Table 1. Averages of temperature, pH, and salinity of sea water

Temperature
Region pH Salinity
1¢ 1982

980 (1982) (1982)

n °C) n °C) (%0)

Whole region 57 25.2 94 26.1 8.37 34.11
China Sea 20 27.1 30 25.3 8.32 33.87*
Str. of Malacca 6 28.7* 15 28.3* 8.34 31.84%*
Indian Ocean 31 25.2 49 25.6 8.39 34,95%

n . Number of station.
% U Significantly different among the regions, P= 0.05.
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Table 2. Mean mercury concentration of sea water

61

1980~ cruise ** 1982- cruise™*
Region Range Mean SD cv Range Mean SD cv
TUThe ) el e ) (%) gl (g (g 1) (%)
Whole region*® 26 1.9-2.9 2.4 0.3 13.1 71 0.7-4.9 2.1 1.0 47.6
China Sea 4 2.2-2.8 2.5 0.4 17.0 21 0.7-4.9 2.3 1.2 50.4
Str. of Malacea 2 —— 2.3 - — 11 0.9-2.8 1.7 0.5 29.6
Indian Ocean 20 1.0-2.9 2.4 0.3 12.4 39 0.8-4.5 2.2 1.0 45.4
Port of call 0% 3.0-7.0 4.2 1.7 39.1 6% 2.2-6.7 5.2 1.7 33.0
%1 Mercury is concentrated chromatographically with 2-mercaptobenzothiazole-silica gel.
%2 ¢ Mercury is concentrated with activated carbon.
%3 ! Do not include the port of call.
*4 ! Singapore, Fremantle, and Manila.
*5 . Kanmon, Penang, Fremantle, and Singapore.
n . Number of station.
SD . Standard deviation, CV ! coefficient of variation.
Table 3. Correlations of mercury content of sea water to pH, salinity, temerature, mercury
content of suspended matter, and weight of suspended matter (1982-cruise)
{Regression equation © y= ax-+ b)
x y n 7o
pH mercury content of sea water 51 —(1, 3566%*
Salinity ” 2 ” 51 —0.0090
Temperature ” » ” 51 ~{.0415
Weight of suspended matter “ " ” 47 ~0.037%
Mercury content of suspended > ” ” 51 0.5930%
rnatter ...........................................................................................
Temperature of sea water salinity 94 —0.5394*

% % 1 Significant, P= 0.01.
7y . Correlation coefficient,
n . Number of sample.
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Table 4. Mean weight (dry basis) of suspended matter of sea water

1980~ cruise 1982~ cruise
Region n Range Mean n Range Mean
(mg 'Y (mg ") (mg ") (mg ")
Whole region 54 0 -7.55 1.01 58 0.06-14.18 1.09
China Sea 20 0 -7.52 1.35 17 0.09- 0.65 0.33
Str. of Malacca 6* 0.34-7.55 2.76%* 9 0.16 - 14.18 5.28%*
Indian Ocean 28 0 -2.02 0.36 32 0.06- 0.65 0.32

* ¢ Include the port of call,
% [ Significantly different among the regions, P= 0.05.
n . Number of station.

Table 5. Mean mercury content of suspended matter(dry basis)
(1982-cruise)

Region n Range Mean SD (04Y
(ugg™") (pge™™)  (ugg™) (%)

Whole region 57 0.13 - 10.68 3.00 2.62 87.4
China Sea 17 0.53 - 10.68 4.03 3.69 91.5
Str. of Malacca 9 0.13 - 1.59 0.72% 0.54 74.5
Indian Ocean 31 0.87 - 9.15 3.09 1.83 59.1

% . Significantly different among the regions, P =0.05.
7 . Number of station,
SD ! Standard deviation, CV ! coefficient of variation.
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Table 6. Correlations of weight or mercry content of suspended matter to pH, salinity, and

temperature of sea water (1982-cruise )
(Regression equation | y= ax-+ b)

x y n To
pH weight of suspended matter 54 ~0.1285
Salinity v ” ” 54 ~{),3932%*
Temperature # “ o 54 0.0100
pH mercury content of suspended matter 58 0.3570%*
Salinity % » z ” 58 0.0604
Temperature ” » ” » 58 0.0941
Weight of suspended matter ” ” ” “ 54 —{),8488%*
% %k . Significant, P= 0.01.
1o » Correlation coefficient.
n . Number of sample.
Table 7. Sea water burden of mercury (1982-cruise)
. . '3
Impermeable mercury (A) Permeable o]
Region mercury
n Range Mean SD (By% (A-+B)
(ng ") (ng I (ng I"")  (ng ") {ng 1)
Whole region 57 0.2-5.0 1.0 0.9 2.1 3.1
China Sea 17 0.2-3.2 1.0 0.9 2.3 3.3
Str. of Malacca 9 0.3-4.3 1.5 1.2 1.7 3.2
Indian Ocean 31 0.2-5.0 0.8 0.9 2.2 3.0

n . Number of station.

* 1 ¢ Contribution by suspended matter to sea water burden of mercury.

* 2 1 Same as the mercury conentration of sea water in Table 2.
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Table 8. Concentration factor for mercury of
suspended matter (1982-cruise)

Regi Range Mean
egion n (X 10°) (X10°)
Whole region 44 0.1-16.9 3.9
China Sea 11 1.5-11.6 4.7
Str. of Malacca 7 0.1- 1.8 1.0%
Indian Ocean 26 0.7-16.9 4.2
% ! Significantly different among the regions, P= 0.05.

mercury content of suspended matter

Concentration factor =

mercury content of sea water

Weight of suspended matter on the wet basis was obtained

on the assumption that the mean moisture content is 80%.
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