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Fig.2 Vertical distribution of radionuclides in the main stream of Kuroshio
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Tab.1 Radionuclide concentrations in different layers of the main stream of Kuroshio (mBgq/L)
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Fig.5 Horizontal distribution of U-238 in the East China Sea and adjacent Kuroshio water
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Tab.2 Relationships between radionuclides and other physical and chemical parameters of seawater

T S pH DOC POC TOC DOC/POC TSM chla TAIk DIC

K-40  0.230 0.088 0209  -0278 -0.301  0.127  -0.382 -0.102  0.068  —-0.222  —0.259
(TW1-2 Ra-226  0.297 0.029 0.199 0.186 0.198 0.055 -0.673"  0.433 0.156  —0.241  —0.287
TW2-2) U238 0370 -0.043 0272 0205 0228 -0.117 -0.303  0.196 0209  -0.060 —0.336
K-40  -0.247  0.036  -0.142 -0.0l16  0.040 -0247 0215 0.109 0.090  -0.015  0.028
Ra-226  0.168  —0.082  0.194 0.181 0.190  -0.009  0.186 0.094 0.116  -0.365" —0.162
U-238  0.429"  0.124 0.120  -0.030  -0.038  0.350"  —0.055 -0.004 —0.031 0.097  -0.006
K-40  0.505"  0.121 04317 0212  0.623" 0245 -0277 0612 0.604"  -0.066 —0.425"
Ra-226 0275 0.081 0.054 0.039 0.249 0.055  —0.094  0.221 0.326"  -0.019  —0.092
U-238  -0.163 -0.416" -0.512"" -0.157  0.050  -0.151 -0.375" -0.017 -0.122  0.173  0.450"
K-40  0.277"  -0.157  0.059 0.154 0.206" —-0.445" 0.426™  0.105 0.226"  —-0.145 —0.141
Ra-226  0.235"  —0.109  0.210 0.092 0.128  -00.090  0.158 0.101 0.161  —0.266" —-0.211"
U-238  -0.022  0.155 0.055  -0.121  -0.142 03177 -0.156  -0.029 —0.100  0.169 0.033

c*% 0 0.01 ( ) ;" 0.05 ( ) ;T ; S: ; DOC: ; POC: ; TOC:
; TSM: ;chla: a; TAlk: ; DIC:
1986; Barnes et al, 1993), S
U-238
, U-238 ( ,2012) ,4—9
Qi et al, 2014),
3.2
, (Yang et al, 2011)
, 4 ( , 2007; , 2017),
, DH-11 ,
, 3
F 3 FBimTA SRR RIIR IR
Tab.3 Radionuclide concentrations and temperature and salinity of the end members
K-40 (mBg/L) Ra-226 (mBg/L) (°C)
20.33+2.64 7.77+1.63 34.59+0.11 26.81+1.81
17.97£1.48 6.81+1.70 34.73+0.12 18.38+3.08
23.09+£2.97 8.76+0.44 33.96+0.05 22.62+0.35
25.07+4.56 8.14£1.08 29.83+1.83 20.15+1.54
U-238 , , (2017) Ba
U-238
) ) K-40 , K-40
Ra-226 Ra-226
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RADIONUCLIDE IN THE EAST CHINA SEA AND ADJACENT KUROSHIO
SEAWATER: INDICATION OF KUROSHIO INTRUSION

WANG Qi-Dong"*? ~ SONG Jin-Ming"*? ~ YUAN Hua-Mao" %73, LI Xue-Gang"?*?, LI Ning"?*?
(1. Key Laboratory of Marine Ecology and Environment Sciences, Institute of Oceanography, Chinese Academy of Sciences, Qingdao
266071, China; 2. Laboratory of Marine Ecology and Environment Sciences, Qingdao National Laboratory for Marine Science and
Technology, Qingdao 266237, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract We studied the distribution of K-40, Ra-226, and U-238 in the Kuroshio mainstream (KM) and East China
Sea (ECS) using radionuclide as a tracer to assess the extent of Kuroshio intrusion into the ECS. We found that
radionuclide concentrations were different in different layers of the KM, and in general, the concentrate decreased
downwards in the ranges of 13.47—26.11, 5.08—9.51, and 7.38—14.72mBq/L for K-40, Ra-226, and U-238, respectively.
As the KM flows through the east of Taiwan Island, the radionuclide concentration increased slightly, mainly because of
the terrestrial material input brought by rivers of eastern Taiwan. In overall, the radionuclide concentration in the coastal
sea was higher than in the KM as well as in the sea off the Changjiang (Yangtze) River mouth and Hangzhou Bay
(CIM-HZB). Physical and chemical parameters of seawater had litter influence on the distribution of radionuclide, and the
difference in radionuclide concentration in different water masses was due mainly to terrestrial material input. Based on
K-40, Ra-226, temperature, and salinity data, we calculated the proportion of KM to the ECS using an end-member mixing
model. The results show that the KM flows northeastward after it upwells in the northeastern Taiwan, and reaches in the
area of CJIM-HZB but Fujian coastal regions. Therefore, K-40 and Ra-226 could be used as supplementary parameters of
temperature and salinity to indicate the extent and scope of Kuroshio intrusion into the ECS, and as a tracer to estimate the
mixing of water masses along the Kuroshio path.

Key words radionuclide; tracer; Kuroshio intrusion; the East China Sca
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