Team releases findings from 2011 cruise to
measure the concentration, distribution, and
impacts of Fukushima radiation
2 April 2012
themselves, the researchers leave open the
question of whether radioactive materials are
accumulating on the seafloor sediments and, if so,
whether these might pose a long-term threat to the
marine ecosystem. The results appear in the April 2
online edition of the journal Proceedings of the
National Academy of Sciences (PNAS).

WHOI senior scientist and marine chemist Ken
Buesseler (foreground) checks a CTD sampler prior to
deploying the instrument to collect data and water
samples from the ocean off the coast of Fukushima,
Japan. (Ken Kostel, Woods Hole Oceanographic
Institution)

(PhysOrg.com) -- An international research team is
reporting the results of a research cruise they
organized to study the amount, spread, and
impacts of radiation released into the ocean from
the tsunami-crippled reactors in Fukushima, Japan.
The group of 17 researchers and technicians from
eight institutions spent 15 days at sea in June
2011 studying ocean currents, and sampling water
and marine organisms up to the edge of the
exclusion zone around the reactors.
Led by Ken Buesseler, a senior scientist and
marine chemist at the Woods Hole Oceanographic
Institution (WHOI), the team found that the
concentration of several key radioactive
substances, or radionuclides, were elevated but
varied widely across the study area, reflecting the
complex nature of the marine environment. In
addition, although levels of radioactivity in marine
life sampled during the cruise were well below
levels of concern for humans and the organisms

"Our goal was to provide an independent
assessment of what the Japanese were reporting
and also to get further off shore to sample in places
where we thought the currents would be carrying
most of the radionuclides," said Buesseler. "We
also wanted to provide as wide ranging a look as
possible at potential impacts on the marine system
to give a better idea of what was going on in the
region, but also to provide a stronger baseline from
which to measure future changes."
On March 11, 2011, a magnitude 9.0 earthquake
caused a tsunami that devastated the northeast
coast of Japan and severely damaged the
Fukushima Dai-ichi Nuclear Power Plant. In the
weeks following, emergency crews poured tons of
water directly onto the reactors to keep them cool
and prevent them from going critical. Much of the
contaminated water washed directly into the
Northwest Pacific or collected in the basement of
the reactor buildings and seeped slowly out,
carrying with it a number of different radionuclides.
In addition, several explosions in the reactor
buildings sent additional radioactive materials into
the atmosphere, much of which eventually landed
in the ocean.
Among the materials released were cesium-134
and -137, two radioactive isotopes that do not occur
naturally in the ocean. Cesium-134 has a half-life
(the time it takes for one half of a given amount of
radionuclide to decay) of a little over two years, and
so could come only from the reactors at
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Fukushima. Cesium-137 has a half-life of roughly 30 came as close as 30 kilometers (18 miles) from the
years and is known to have entered the Pacific as a damaged power plant. Along the way, the group
result of aboveground nuclear weapons tests in the conducted extensive water sampling from the
1950s and 60s, providing a benchmark against
surface to as deep as 1,000 meters (3,200 feet)
which to measure any additional releases from the and made more than 100 net tows to collect
reactors.
samples of phytoplankton, zooplankton, and small
fish. They also released two dozen drifters,
instruments that move with ocean currents and
report their position via satellite back to shore.
In addition to their own samples, the group also
collected water that they later shipped to labs at
seven other institutions. Together, the ongoing
effort is examining 15 different radionuclides likely
to have been released from Fukushima. Their initial
results, detailed in the PNAS paper indicate that the
combined amount of radioactive material from the
damaged power plant constitutes the largest
accidental release of radiation to the ocean in
history.
Despite this, analysis of samples from the study
site show that the amount of radiation in the ocean
fell well below EPA standards that would deem it
Human and natural sources of radioactive isotopes in the unsafe to use as drinking water. "We knew that the
ocean. NOTE: colored ovals not drawn to scale.
radionuclides had to be moving off shore very
(Illustration by Jack Cook, courtesy of the Coastal Ocean rapidly once they entered the water," said
Institute, Woods Hole Oceanographic Institution)
Buesseler. "Once they did, they quickly dispersed
across a wide area and began mixing into the
deeper layers of the ocean."
Buesseler, who began his scientific career studying
the transport and mixing of artificial radionuclides in
the ocean from sources such as weapons testing
and the 1986 explosion at Chernobyl, recognized
the importance of organizing an oceanographic
research mission soon after events at Fukushima
began to unfold. With primary support from the
Gordon and Betty Moore Foundation and additional
support from the National Science Foundation, he
brought together an international group that
included physical oceanographers Steven Jayne
and Irina Rypina, also from WHOI, and marine
biologist Nicholas Fisher from the State University
of New York (SUNY) Stony Brook.

In addition, they found that concentrations of
cesium isotopes varied widely from station to
station. Data from the drifters helped shed more
light on this. First, the region is dominated by the
Kuroshio, a large, fast current much like the Gulf
Stream that flows north near the coast of Japan
before turning east along the shore of the Chiba
Peninsula. At the same time, a smaller, nutrient-rich
current known as the Oyashio flows south along the
northeast coast and mixes with the Kuroshio
offshore from Fukushima.

The group departed Yokohama, Japan, on June 6
aboard the University of Hawaii research vessel
Ka'imikai-o-Kanaloa and sailed a saw-tooth pattern
that began 600 kilometers (350 miles) offshore and
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Samples of plankton and small fish confirmed this.
Levels of cesium isotopes and another, fasterdecaying isotope of silver found in the organisms
collected during the cruise ranged from below
detection level to levels that, while elevated,
remained within standards set for human
consumption.
"The radioactivity of the fish we caught and
analyzed would not pose problems for human
consumption," said Fisher. "It does not mean all
marine organisms caught in the region are perfectly
safe to eat. That's still an open question. There are
still likely to be hot spots in sediments close to
Human and natural sources of radioactive isotopes in the shore and closer to the power plant that may have
ocean. NOTE: colored ovals not drawn to scale.
resulted in very contaminated species in those
(Illustration by Jack Cook, courtesy of the Coastal Ocean areas. Further study and appropriate monitoring will
Institute, Woods Hole Oceanographic Institution)
help clarify this issue."
Another open question is why radiation levels in the
waters around Fukushima have not decreased
"Having two strong currents in the region make this
since the Japanese stopped emergency cooling
a very complex part of the ocean to study," said
operations. According to Buesseler, it may be an
Jayne, who had studied the region in the past. "It
indication that the ground surrounding the reactors
also makes this a very productive part of the ocean
has become saturated with contaminated water that
and a very active fishery. With all that water moving
is slowly seeping out in to the ocean. It may also be
around in complex ways, areas that are low one
a sign that radionuclides in ocean sediments have
day could be high the next.
become remobilized.
As if to underscore that complexity, the group found
that the Kuroshio acted as a barrier that prevented
the movement of radionuclides to the south. In
addition, they found the highest levels of radiation
not in samples taken within sight of the reactors,
but in those taken much further south along the
coast of Ibaraki. The drifter tracks later revealed
that an eddy, a swirling mass of water that
sometimes breaks off from strong currents like the
Kuroshio, had formed in the area and hugged the
coast, likely drawing in contaminated water and
maintaining higher concentrations of radionuclides.

"What this means for the marine environment of the
Northwest Pacific over the long term is something
that we need to keep our eyes on," said Buesseler.
More information: "Fukushima-derived
radionuclides in the ocean and biota off Japan," by
Ken O. Buesseler et al. PNAS, 2012.
Oceanus magazine article:
www.whoi.edu/oceanus/viewArticle.do?id=131749

As a result, radiation levels in the eddy were as
Provided by Woods Hole Oceanographic
much as 1,000 times higher than those before the
Institution
start of the accident, but these remained well below
levels of concern for humans and marine
organisms and were approximately one-sixth the
level of radiation that marine organisms receive
from naturally occurring radionuclides such as
potassium-40.

3/4

APA citation: Team releases findings from 2011 cruise to measure the concentration, distribution, and
impacts of Fukushima radiation (2012, April 2) retrieved 16 October 2019 from
https://phys.org/news/2012-04-team-cruise-impacts-fukushima.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private study or research, no
part may be reproduced without the written permission. The content is provided for information purposes only.

4/4
Powered by TCPDF (www.tcpdf.org)

