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Development of low level plutonium measurement by ICP mass spectrometry
and its application to marine environment —Pu isotopes and heavy metal

elements in Surume squid-
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Abstract

As a biologiCaI indicator in tracing the levels and fate of contaminants such as toxic metals and
radionuclides in marine environment, squids, especially Surume squid, were selected since their life
span was only a year and trace elements were remarkably concentrated in their organs. The losses of
trace elements in marine organiSms during thermal decomposition were at first investigated with
emphasis on the development of low level plutonium measurement by ICP mass spectrometry. These
findings were applied to the measurements of plutonium isotopes and some stable elements (V, Mn, Fe,
Co, Cu, Zn, Rb, Sr, Ag, Cd, Cs, Th and U) in liver of Surume squid collected in the coastal sea areas of
Japan. The Pu and other 13 elements were concentrated with concentration factors (CF) ranging from
10° to as high as 10. Transition metal elements, Mn, Fe, Co, Cu, Zn, Ag and Cd were concentrated
with high CF values (10°). Plutonium, as well as V and Th, was concentrated in liver with CFs of 10?
to 10%. The ***Pw/***Pu atomic ratios 0.177 to 0.237 which were slightly higher than 0.178+0.014 for
global fallout were found in squid liver. Based on the habitat of the Surume squid and ocean currents,
the Pu found in the liver might be due to a mixture of global fallout Pu and close-in fallout Pu with
high **Pw/***Pu atomic ratio around Bikini Atoll. By assuming the two sources mixing model, Bikini
close-in fallout Pu accounts for ca. 35% of the whole'plutonium amounts. The results strongly indicate

that the squid liver is very usefully biological indicator for evaluating marine pollutlon of Pu and some
other trace elements.
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