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Variations of Trace Elements in the Hairs of Wintering Members of
Japanese Antarctic Research Expedition during the Stay in
Antarctica

Hiroshi Kozuka* and Yukio KANDA**

Abstract: The concentrations of trace elements, Hg, Au, Cu, Zn, Sb, As
and Br, in the hairs collected from the members of the wintering parties of the 13th
and 15th Japanese Antarctic Research Expedition were determined by neutron
activation analysis, and the variations of their concentrations during the stay in
Antarctica were discussed. The results are as follows:

1) The contents of Hg, Au, Zn and As showed a decreasing trend during the
stay in Antarctica.

2) The mercury content showed characteristic variation. Its average concen-
tration and standard deviation decreased from 7.0 ppm to 4.2 ppm and from 1.8
to 0.6 ppm respectively at the end of the stay in Antarctica. And its concentration
increased again and scattered over a wide range after the return to Japan.

3) The concentration of mercury in the hair reflects both metabolic processes
and external contamination. From the results obtained in this work, then, the
contributions to the decrease of mercury during the stay in Antarctica were esti-
mated to be 2 ppm for metabolic processes and 1 ppm for external contamination,
respectively.

4) The hairs collected on board the icebreaker Fuii showed extremely high
concentrations of antimony, indicating the environmental pollution on the ice-
breaker caused by fuel combustion.
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Fig. 1. Variation of the gold content of hair
during the stay in Antarctica.
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Fig. 3. Variation of the arsenic content of
hair during the stay in Antarctica.
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Fig. 2. Variation of the zinc content of hair
during the stay in Antarctica.
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Fig. 4. Variation of the bromine content of
hair during the stay in Antarctica.
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Table 1. Content of mercury in hair of the wintering members
of the 13th Japanese Antarctic Research Expedition.
Period of Range Mean . Std. Dev.
collection (ppm) (ppm) (ppm)

Sept. 1971 3.4-10.5 6.3 2.3
Mar. 1972 4.7-9.9 7.0 1.8
July 1972 5.0- 8.3 6.6 1.2
Mar. 1973 3.3-5.2 4.2 0.6.
Sept. 1973 4.1-9.8 5.8 2.1
Apr. 1974 3.6-10.0 6.2 2.2
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Table 2. Content of methylmercury in hair of the wintering members
of the 13th Japanese Antarctic Research Expeditiqzz'.’ ‘ ‘
Period of Range Mean | Sthev - Methyl-Hg
collection (ppm) (ppm) (p;_?m).‘ Total Hg

Sept. 1971 1.18-3.96 2.44 1.95 0.31
Mar. 1972 1.21-5.64 2.63 2.10 0.30
July 1972 - 1.35-3.42 2.46 1.97 0.30
Mar. 1973 1.31-2.88 1.81° 1.45 0.35
Sept. 1973 1.41-2.64 2.02 | 1.61 0.28
Apr. 1974 0.93-4.76 2.15 1.72 0.28
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Table 3. Content of antimony in hair of the wintering members
of the 13th Japanese Antarctic Research Expedition.

Period of collection Mean (ppm)
Sept. 1971 0.10
Mar. 1972 0.47
July 1972 0.19
Mar. 1973 0.86
Sept. 1973 0.13
Apr. 1974 0.03
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Fig. 5. Variation of the inorganic mercury
2 ° content of hair during the stay in
Antarctica.
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Fig. 10. Variation of the antimony content of hair during the stay in Antarctica.
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