
Transuranic nuclides and 90Sr in seafloor sediments off the 
Fukushima Daiichi Nuclear Power Plant

1. Purposes:
(1)to measure the 238Pu, 239+240Pu, 241Am, 242Cm, 243+244Cm and 90Sr concentrations in surface seafloor sediments collected off the Fukushima Daiichi Nuclear
Power Plant (FDNPP) site every year during 2012 to 2019 and to trace the temporal changes of the measured radionuclides;

(2) to measure the 238Pu, 239+240Pu, 241Pu and 241Am concentrations and 240Pu/239Pu atom ratios in a sediment core collected there in 2012;
(3) to evaluate the impacts of the FDNPP accident releases of transuranic nuclides and 90Sr to the surface sediments by comparing with reported radionuclide
concentrations before and after the accident;

(4) to evaluate the relative contribution of the global fallout Pu and the close-in fallout Pu from the Pacific Proving Grounds (PPG) in the sediment column.
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3. Temporal variations of 238Pu, 239+240Pu, 241Am and 90Sr concentrations in surface sediments
during 2012-2019

Sampling stations

2. Sampling

Ø The 238Pu, 239+240Pu, 241Am and 90Sr concentrations showed no remarkable temporal variations; 
Ø No significant increases in concentrations after the FDNPP accident were observed; 
Ø These concentrations were comfortably within the previously reported concentration ranges; 
Ø No detectable 242Cm and 243+244Cm amounts were observed in surface sediments.

4. Temporal variations of 241Am/239+240Pu and 238Pu/239+240Pu 5. Depth profiles of 239+240Pu, 241Pu, 241Am, 241Pu/239+240Pu,
241Am/239+240Pu and 240Pu/239Pu

7. Conclusions
ØThe results for 238Pu, 239+240Pu, 241Pu and 241Am in seafloor sediments 

reflected a mixture of global fallout Pu from atmospheric nuclear weapons 
testing and PPG close-in fallout Pu, and the subsequent production of 241Am
from 241Pu rather than the FDNPP-derived Pu and 241Am. 

ØThe main 90Sr source still remains as global fallout.
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Ø The 238Pu/239+240Pu were two orders of 
magnitudes lower than those for the 
FDNPP reactor core inventories of 
Units 1, 2 and 3.

Ø The observed ratios were between 
those from global fallout and PPG 
close-in fallout.

Mixture of global fallout and PPG 
close-in fallout Pu.

Ø The radionuclide concentrations 
were within the previously reported 
concentration ranges before and 
after the accident.

Ø The 241Pu/239+240Pu also reflected a 
mixture of global fallout and PPG 
close-in fallout Pu rather than the 
FDNPP-derived Pu.

Ø The 241Am/239+240Pu can be attributed 
to the preferential particle 
scavenging of 241Am relative to 
239+240Pu from the water column by 
settling particles and ingrowth of 
241Am from the PPG-derived 241Pu in 
the seafloor sediments.

Ø The 240Pu/239Pu atom ratios in the 
sediment core were clearly greater 
than the mean global fallout ratio of 
0.18, proving the presence of PPG 
close-in fallout Pu.

6. Contribution of 239+240Pu from the PPG close-in fallout
l 238Pu/239+240Pu activity ratio in surface sediments

34% at Stn. B3 
44% at Stn. I1

l 240Pu/239Pu atom ratio in sediment core
43 % (224 ± 4 Bq m-2 )

Contributions of the PPG close-in fallout agreed well 
with each other.

Ø The 241Am/239+240Pu in the cores of 
the damaged FDNPP Units 1-3 were 
clearly lower than the observed 
ratios.

Ø The 241Am/239+240Pu were between 
those from global fallout and PPG 
close-in fallout in 2015.

Mixture of global fallout and PPG 
close-in fallout Pu, and the 
subsequent production of 241Am
from 241Pu rather than the FDNPP-
derived Pu isotopes and 241Am.

The red and blue shaded 
bands at Stn. E1 represent 
the pre-accident 
concentration ranges in 
the surface sediments off 
the FDNPP for 239+240Pu 
and 241Am, respectively.


