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The Fukushima Dai-ichi Nuclear Power Plant (FDNPP) 
accident in 2011 led to an unprecendented release of 
radionuclides into the atmosphere and ocean. Of importance 
are 90Sr and 137Cs due to their known health detriments and 
long half-lives (T1/2≈30 years) relative to ecological systems. 
In addition, they can be used as a geochemical tracer for 
hydrological, atmospheric, ocean, and geochemical processes.  

This study attempts to reconcile the sources and relative 
inputs of 90Sr and 137Cs using the measured activities and 
their ratios of 137Cs/90Sr off the coast of Japan. Pre-accident 
levels correlate with 1960’s nuclear weapons testing fallout 
activity ratios of 1.6. Immediately following the accident, 
137Cs/90Sr ratios experienced a sharp increase before reaching 
an average of 39±1 [1]. A ratio between these two 
endmembers indicate a variance in source inputs. 
Decontamination systems as well as leakages within the 
FDNPP have resulted in variable 137Cs/90Sr activity ratios 
since 2011 [2].  

Here we present the data from six cruises from 2011 to 
2016 off the coast of Japan. Results show that radionuclide 
concentrations have been decreasing since the accident, but 
are not yet comparable to pre-accident levels in the areas 
immediately surrounding FDNPP. Waters farther away from 
FNDPP show ratios closer to pre-accident levels, giving 
insight to the transport and mixing of water off the coast of 
Japan. The influence of leakages from FDNPP, storm events, 
and other secondary pathways are also evaluated in this study.  

We observe that the release of radionuclides from FDNPP 
is ongoing, but at rates more than one thousand times lower 
than initial releases in 2011. However, given the changing 
concentrations and activity ratios from FDNPP, further 
monitoring of artificial radionuclide inputs to the Pacific 
Ocean is warranted. 
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