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Notes on Possible Change in the Food of Atka Mackerel,
Pleurogrammus azonus, Taken off Niigata, as Suggested by
Recent Change of Radiocesium Concentrations

Fujio KASAMATU ™"

Abstract
Concentrations of radiocesium (*"Cs) in the muscles of Atka mackerel, Pleurogrammus azonus, taken
off Niigata, decreased in 1990 and subsequent years, with the resulting levels substantially lower than
those found in the muscles of Atka Mackerel taken off West-Hokkaido. Uptake of “'Cs occurs through
two pathways: (1) directly from the sea water via epithelial tissues such as the gills or skin, and (2)
from food through the digestive organs. No change in sea water "Cs concentrations off Niigata was
observed in 1991, and there was little difference between the concentrations in sea water off Niigata
and that off West-Hokkaido. Examination in 1994 of the stomach contents of Atka Mackerel reveal
substantial differences in the food items between the two areas, with zooplankton being the predomi-
nant food species identified in the samples taken off Niigata, and small fish, which a higher concentra-
tion of "Cs than zooplankton, being predominant in the samples taken off West-Hokkaido.
Simulations using a radioisotope retention model demonstrate that a decrease of '*'Cs concentration
in the muscles occurs within six months. The possible change in the food of the Atka Mackerel taken

off Niigata and the difference in the food in the two areas are discussed.
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Fig. 2. Yearly change of "Cs concentration in muscle
of Atka mackerel.
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Table 1. Samples of Atka mackerel
Area sampled Date sampled No. of individuals Mean length with (sd.)  Mean weight with (s. d.)
(cm) (2
Niigata 1989. 6.23 55 32.5(1.3) 367(41)
Izumozaki 1989. 9.24 63 32.3(1.D 316(30)
1990. 5.11 81 32.1(1.3) 309027
1990.12. 11 50 35.2(1.4) 403(48)
1991. 7.14 51 33.8(1.5) 398(43)
1991.12. 17 66 32.3(L.1) 301(33)
1992. 6.26 36 36.2(1.5) 588(74)
1992.12. 21 43 35.5(1.4) 457(54)
1993. 5.16 60 33.9(1.2) 345(32)
1993.12.19 45 37.0(1.1) 449(37)
1994. 6. 6 48 36.3(1.2) 436(57)
1994.12.11 51 34.9(2.6) 388(75)
Hokkaido 1989. 5.12 53 335(1L.5) 372(35)
Iwanai 1989.12. 7 34 31.6(1.8) 284(31)
1990. 5. 9 48 34.3(2.5) 404(46)
1990.11.16 52 33.3(1.9) 372(40)
1991. 5.11 54 34.1(1.2) 367(39)
1991.10. 2 42 34.8(1.3) 459(48)
1992. 5.15 61 33.1(1.6) 353(51)
1992. 9.10 45 34.8(1.3) 451(50)
1993. 5.15 38 36.1(1.5) 537(69)
1993.11. 8 46 35.3(1.6) 424(75)
1994. 5. 9 55 35.2(1.3) 435(60)
1994. 10. 27 45 37.1(1.4) 523(52)
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Fig. 3. Relationship between total length and “"Cs con-
centration in Atka mackerels (West Hokkaido
samples only).
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Fig. 4. Yearly change of "Cs concentration in sea wa-
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Fig. 5. Comparison of stomach contents of Atka mack-
erel samples between Iwanai and Izumozaki.
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Table. 2. Parameters used in radiocesium retention model simulations.

The fast rate of elimination k;: 0.06 and 0.03
The slow rate of elimination k; 0.006 and 0.003
The component eliminated at k,, a;: 5%

The component eliminated at k,, a» 95%

The feeding rate per day per weight, r: 0.03
The absorption rate, b: 0.85

The concentration of “'Cs in prey of fish, c;: 0.10 Bq/kg fresh
The concentration of "Cs in prey of zooplankton, cx 0.05 Bq/kg fresh

The percentage of fish in the stomach, f: 40% to 10%

The percentage of zooplankton in the stomach, fz 609 to 90%
(Baptist and Price 1962; Kolehmainen 1974; Doi et al., 1979; Kimura 1984; Aomori Prefecture 1988).
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Fig. 6. Results of simulations on retention of *Cs.
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