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ABSTRACT
Accumulation and excretion of technetium by marine organismswere observed
inradioisotopetracerexperimentsto determineconcentrationfactorsforestimating
radiationcloseto humansfromradioactivepollutionofmarine environments.Marine
fish,crustaceans,mollusks,echinoderms,and seaweedswere reared in sea water
labeled with95mTcto observe uptakefromsea water,These organismswere then
transferredinto unlabeled sea water for depuration experiments. Concentration
factors were calculated from uptake ,and excretion rates. Also considered was
the contribution of food-chain transfer of technetium, observed by administering
labeled seaweeds to mollusks or echinoderms. Low accumulations were shown
by fish, crustaceans, pelecypods and cephalopods, whereas high concentration
factors were observed in gastropods and seaweeds. Species specificity or specific
accumulation in special organs or tissues was not evident except in seaweed,
where the difference was clearly species-associated. Relatively high rates of
technetiumretentionwere observed in the organisms administered labeled seaweed.
The higher concentrations observed in gastropods, compared to those in pelecy..
pods, were thought to result from different feeding habits. The adaptability of some
species as indicator organisms for monitoring _l'c in sea water was recognized,
but the contribution of technetium to radiation dose was considered insignificant.

BACKGROUND

Marine organisms were observed; concentration factors of technetium
were determined, and their use as indicator organisms for monitoring
99Tc in the environment was examined. Technetium-99 is introduced

to the marine environment by radioactive fallout from nuclear weapons
tests, effluents from nuclear facilities, and from disposal of medical
waste. Although tile biological and geochemical behavior of technetium
in some marine environments was reviewed (Beasley and Lorz, 1986),
there are few such data for Japan (Hirar.o et al., 1989). Concentration
factors for technetium recommended by the International Atomic
Energy Agency (IAEA, 1985) are 3 x 10' for f'mh and 1 x 103 for
crustaceans, mollusks, and macroalgae, but large fluctuations are also
shown for each species. We previously reported high accumulation

299



300 Koyanagi et al.

of manganese by a species of marine bivalves (Cyclosunetta
menstrualix) (Ishii et al., 1986). Thus, we studied the bioconcentration
of technetium to identify indicator organisms.

METHODS

A marine fish (Chrysophrys major); a crab (Ovalips punctatus);
shellfish (Meretrix lamarckii, Gomphina melanaegis, Cyclosunetta
menstrualis, Haliotis discus); an octopus (Oc _topus vulgaris); a sea
urchin (Strongy_trotus nudus); and green, brown, and red algae
were reared in sea water labeled with 9SmTc.The organisms were then
transferred to unlabeled sea water for loss experiments. Radioactivity
of whole body or organs was measured to calculate concentration
factors and to examine the distribution of technetium in the organisms.
In addition, radiolabeled algae were fed to sea urchins and abalone
to observe technetium accumulation in food chains.

RESULTS

Fish, crab, bivalves, and octopus had low accumulations of technetium;
gastropods and algae had high concentration factors. Species specificity
was not evident in technetium accumulation or excretion by bivalves
(Figure 1) but was clear in algae (Figure 2). Five species of brown
algae showed concentration factors ranging from 900 to 35,000, while
those of green and red algae were from 1 to 4. Relatively high retention
rates were observed in the feeding experiments, suggesth_g significant
food-chain transfer of technetium. The brown alga, Sarg¢_sum, was
the best indicator organism for monitoring _I'c because of its high
concentration factor and ubiquitous distribution.
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Figure 1. Accumulation and excretion of _'Tc by mollusks; cpm/g = counts per minute

pergram.
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Figure 2. Accumulation and excretion of 9r''Tc by seaweeds; cpm/g - counts per minute
pergram.
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