Radiocesium in the suspended particles in the western North Pacific

1. Introduction

At 11 March 2011, Tohoku earthquake and tsunami damaged the Fukushima
Dai-ichi nuclear power plant (FNPP). The loss of power and disruption of cooling
systems occurred at FNPP. Owing to the venting of gases and hydrogen explosions,
about 15 PBq (15 x 10" becquerels) '*’Cs (half life, 30 years) were released from FNPP
to the atmosphere and ocean (NERH). The direct release of '*7Cs to the ocean was
estimated as 3.5 PBq (Tsumune et al., 2012). In the western North Pacific Ocean,
radiocesium activities in the surface seawater were from several times to three orders of
magnitude higher than before the FNPP accident (Honda et al., 2012; Buesseler et al.,
2012; Aoyama et al., 2012). Radiocesium was determined in the biological samples in
the broad area of the western North Pacific (Buesseler et al., 2012; Kitamura et al., 2013
and 2017). We have made biogeochemical time-series study in the subarctic (since
2001) and subtropical (since 2010) western North Pacific (e.g. Honda et al., 2006;
Kawakami and Honda, 2007; Kawakami et al., 2014; Honda et al., 2017). After the
accident of FNPP, we have made time-series study in the region off Fukushima
(Buesseler et al., 2015). The in situ filtration experiments were carried out in the study
area from spring 2011 to spring 2012. The suspended particles were collected in the
area 1-16 months after the accident of FNPP. Fission-product nuclides **Cs (half life,
2.1 years) and ¥’Cs were determined in the suspended particles in the surface and
subsurface layers of the western North Pacific.

In this dataset, we present the activities of **Cs amd '*’Cs in the suspended
particles in the western North Pacific. These data will help further understanding of

particle dynamics in the ocean.
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2. List of Investigators

Hajime Kawakami (JAMSTEC)



3. Sampling and sample analysis

Suspended particles were taken from the surface and subsurface layers using in situ
pumping systems (Large Volume Pump WTS-6-1-142V, McLane Inc.) at stations K2
(47°N, 160°E), S1 (30°N, 145°E), and F1 (36.5°N, 141.5°E) in April-May 2011
(MR11-02, doi: 10.17596/0001831), June—August 2011 (MR11-05_legl, doi:
10.17596/0001832; MR11-05_leg2, doi: 10.17596/0001833), and June—July 2012
(MR12-02_legl, doi: 10.17596/0001841; MR12-02_leg2, doi: 10.17596/0001842). The
stations K2 and S1 are in the subarctic and subtropical parts of the western North
Pacific Ocean. The station F1 is the region off Fukushima. 100-500 L of seawater was
filtered through a Versapor filter with a nominal pore size of 0.8 ym. Collected samples
were dried and weighed. The radioactivities of '*Cs and '*’Cs in the suspended particles
were measured using ultra-low-background germanium detectors of Kanazawa
university and European facility for nuclear reaction and decay data measurements. The
counting time varied from a few days to a few weeks. The detection limits of
radiocesium was 0.1 mBq per sample. Activity of radiocesium was decay-corrected to

the sampling date. The precision of **Cs and '*’Cs was one sigma of the counting error.



3. Dataset

Data obtained from cruises were electrically compiled as an excel file
“Sus-Particle_RadioCs.xIs”, and were weight of suspended particles, radioactivity of
134Cs (134Cs), B’Cs (137Cs), and radioactivity ratio of '**Cs to *’Cs (134Cs/137Cs).

The error of 134Cs and 137Cs was estimated from counting error.
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Hajime Kawakami (E-mail: kawakami@jamstec.go.jp)

Japan Agency for Marine-Earth Science and Technology
3173-25 Showa-machi, Kanazawa-ku, Yokohama, Kanagawa, 236-0001, Japan



5. Acknowledgments

We thank the captains, the officers, and the crew of R/V Mirai for their help and
support during the cruises. We also thank the marine technicians of Marine Works
Japan Ltd. and Global Ocean Development Inc. for their on-board analysis and deck

work.



References

Aoyama, M., Tsumune, D., Hamajima, Y.: Distribution of '3’Cs and '**Cs in the North
Pacific Ocean: impacts of the TEPCO Fukushima-Daiichi NPP accident, J.
Radioanal. Nucl. Chem., doi: 10.1007/s10967-012-2033-2, 2012.

Buesseler, K. O., Jayne, S. R., Fisher, N. S., Rypina, I. 1., Baumann, H., Baumann, Z.,
Breier, C. F., Douglass, E. M., George, J., Macdonald, A. M., Miyamoto, H.,
Nishikawa, J., Pike, S. M., Yoshida, S.: Fukushima-drived radionuclides in the
ocean and biota off Japan, Proc. Natl. Acad. Sci., 109, 5984-5988, 2012.

Buesseler, K. O., German, C. R., Honda, M. C., Otosaka, S., Black, E. E., Kawakami,
H., Manganini, S. J., Pike, S. M., Tracking the Fate of Particle Associated

Fukushima Daiichi Cesium in the Ocean off Japan, Environ. Sci. Tech., 49,
9807-9816, 2015.

Honda, M. C., Kawakami, H., Sasaoka, K., Watanabe, S., Dickey, T.: Quick transport
of primary produced organic carbon to the ocean interior, Geophys. Res. Lett., 33,
10.1029/2006GL026466, 2006.

Honda, M. C., Aono, T., Aoyama, M., Hamajima, Y., Kawakami, H., Kitamura, M.,
Masumoto, Y., Miyazawa, Y., Takigawa, M., Saino, T.: Dispersion of artificial
caesium-134 and -137 in the western North Pacific one month after the Fukushima

accident, Geochem. J., 46, e1—9, 2012.

Honda, M. C., Honda, Wakita, M., Matsumoto, K., Fujiki, T., Siswanto, E., Sasaoka, K.,
Kawakami, H., Mino, Y., Sukigara, C., Kitamura, M., Sasai, Y., Smith, S. L.,
Hashioka, T., Yoshikawa, C., Kimoto, K., Watanabe, S., Kobari, T., Nagata, T.,
Hamasaki, K., Kaneko, R., Uchimiya, M., Fukuda, H., Abe, O., Saino, T.
Comparison of carbon cycle between the western Pacific subarctic and subtropical
time-series stations: highlights of the K2S1 project, J. Oceanogr., 73, 647-667,
2017.

Kawakami, H., Honda M. C.: Time-series observation of POC fluxes estimated from
234Th in the northwestern North Pacific, Deep-Sea Res. I, 54, 1070-1090, 2007.



Kawakami, H., Honda M. C., Watanabe, S., Saino, T., Time-series observations of ?'’Po
and 2'°Pb radioactivity in the western North Pacific, J. Radioanal. Nucl. Chem., 301,
461-468, 2014.

Kitamura, M., Kumamoto, Y., Kawakami, H., Cruz, E. C., Fujikura, K.: Horizontal
distribution of Fukushima-derived radiocesium in zooplankton in the northwestern

Pacific Ocean, Biogeosci., 10, 5729-573,2013.

Kitamura, M., Honda, M. C., Hamajima, Y., Kumamoto, Y., Aoyama, M., Kawakami,
H., Aono, T., Fukuda, M., Mino, Y.. Temporal changes in radiocesium
contamination derived from the Fukushima Dai-ichi Nuclear Power Plant accident
in oceanic zooplankton in the western North Pacific, J. Environ. Radioact., 172,

163-172,2017.

NERH (Nuclear Emergency Response Headquarters, Government of Japan): Report of
Japanese Government to the IAEA Ministerial Conference on Nuclear Safety —The
Accident at TEPCO’s Fukushima Nuclear Power Stations —,
http://www kantei.go.jp/foreign/kan/topics/201106/iaea_houkokusho_e.html, 2011.

Tsumune, D., Tsubono, T., Aoyama, M., Hirose, K.: Distribution of oceanic '*’Cs from
the Fukushima Dai-ichi Nuclear Power Plant simulated numerically by a regional

ocean model, J. Environ. Radioact, 111, 100-108, 2012.



