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Distribution and Behavior of Fallout Plutonium Released by the Nagasaki A-Bomb:
-Surveys at the Nagasaki Area for the local fallout and at Agassiz ice cap for the global fallout-
Yasunori MAHARA and Akira KUDO
ABSTRACT

Pu in an area with a high population density came from nuclear
d 239+240

The first environmental release of %24

explosion at Nagasaki in 1945. Unfissione Pu and various fission products (e.g., **'Cs, °Sr) have been
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interacting with various environmental materials (soils, sediments and plants ) under humid and temperate
conditions for about 50 years. To assess the mass balance of ****°Py of the A-bomb and the environmental
distributions of 2%*#%py, *¥Cs, Sy from this release, the intensive environmental surveys were conducted in

the Nagasaki area.

239+240

The local fallout Pu was heavily deposited at Nishiyama 3Km east of the hypocenter. However, the total

amount of local fallout was estimated to be only 0.25% of the A-bomb Pu. The remaining 91.65% was scattered

in the world as the global fallout and only 8 % was fission in the nuclear explosion. The vertical distributions of

289+240p 137cs and *°Sr were determined in unsaturated soil cores up to 500 deep. Most radionuclides were

found in the soil column 30  from the ground surface (95% of *°Sr, 99% of *¥'Cs and 97% of #%**%py).
However, °Sr and 2%*#%py were detected in the groundwater as well below a depth of 200 . No *’Cs was

found below 40  from the ground surface or in groundwater. These observations reveal that about 3% of total

239+240 239+240 f 239+240

Pu has been migrating in the soil at a faster rate than the remaining Pu. Sharp peak o Pu and

37Cs, indicating heavy deposition from the Nagasaki local fallout of 1945, were found in sediment cores

collected from the Nishiyama reservoir. On the other hand, since **Sr is mobile in fresh water sediments, there

239+240

was no 1945 Sr peak in the sediment cores. Pu peaks were unexpectedly discovered in pre-1945

sediment core sections. Although *°Sr was found in these sections, no **¥’Cs was found. By contrast to the

distribution in sediment cores, **'Cs in tree rings had spread by diffusion from the bark to the heart of the tree

239+240

without holding a fallout deposition record. Most of the Pu was distributed in the tree rings following a

similar deposition record to that found in sediment cores. Furthermore, a very small amount of ****°Py (about

1%) was found in pre-1945 tree rings. The only reasonable explanation for these unexpected discoveries is the

239+240py) in the environment.

239+240
f

existence of mobile
The precise deposition record o Pu and *'Cs was found in the 14-meter-long ice cores drilled at the
Agassiz ice cap in Canada. Deposition of 2%?*py and **'Cs were clearly recorded from 1945 to late of

f 239*2%0py and *'Cs from nuclear explosions (of Alamogordo,

1980 in them. We confirmed the small peak o
Hiroshima and Nagasaki) in 1945. The Pu global fallout was released from the Alamogordo and Nagasaki
explosions. At least, the Nagasaki explosion was contributed to the production of an approximate half of the

global Pu peak in 1945.
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