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This study aims to decipher surface water mass interaction in summer in the South China Sea and East China
Sea by radium isotope distribution pattern. Salinity and activity ratio of radium (***Ra/***Ra) showed gradual
changes, which were adequate to apply simple two end-member mixing between Kuroshio surface water and
Changjiang Dilute Water for the East China Sea and the former and Nearshore Diluted Watermass (NDW) for
the South China Sea. Two tracer methods, salinity and Ra isotope ratio, were compared for East China Sea.
Results showed remarkable consistency for waters near Kuroshio, however, discrepancy were noticeable after
Tsushima Warm Current branching. Mixing with subsurface waters may cause the discrepancy. When mixed
with subsurface waters, salts and radium isotope ratio are expected to be biased in opposite direction, i. e. prone
to underestimate the fraction of less saline water in the case of salts and vice versa for Ra isotope ratio. Taking
the mean values of two different results seems more realistic to estimate fraction of end-members.
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Fig. 1. A map showing the study area and
sampling stations of summer ’87 China

- = - = - -t Sea cruise: filled circles (this study), filled
110 115 120 125 130 135" E triangles (Nozaki er al., 1991).

Table 1. Temperature, salinity and Ra isotope activity and their ratio of each station

Station Location Temperature Salinity "Ra Ra *Ra/Ra
Number °0) (psuy (dpm/1000 L) (dpm/1000 L) AR.
El 114°06'E 14°31'N 2924 3342 1547+ 7.1 215.0£10.8 1.39+0.09
E2 116°29°E 18°19'N 28.88 33.33 128.0+ 6.8 237.4%12.3 1.86+0.13
E3 117°53'E 20°27'N 28.03 33.76 253.7+15.0 348.1+23.1 1.37+0.12
E4 120°57'E 20°31'N 2593 33.93 92.0+ 2.8 99.1+ 5.9 1.08+0.07
E5 121°57°E 22°56'N 26.53 33.60 113.1+ 2.5 81.6+ 4.2 0.720.04
E6 123°04°E 25°00'N 26.23 33.72 99.6x 2.5 59.1x 2.6 0.59+0.03
E7 123°14'E 27°33'N 27.87 33.39 189.4+ 7.2 219.6+10.2 1.160.07
ES 125°07'E 27°51'N 28.43 33.17 125.0+ 5.6 162.8+ 8.6 1.30£0.09
E9 124°05'F 28°45'N 27.04 32.91 209.5+ 9.4 371.8+25.1 1.770.14
E10 125°14'E 30°32'N 23.25 31.35 239.8+11.1 699.8+36.8 2.92+0.20
Ell 128°06'E 30°56'N 26.83 33.51 277.4x11.4 403.7+18.7 1.46+0.09
E12 127°40°E 33°47'N 25.11 32.45 136.0+ 5.4 270.7+10.0 1.99+0.11
Nz ghol wgith Wb, R 98 BHESET, B9, 2 HdEdl, ol Nozaki er al(1989)0] HHE hES &
E10, E12elME B 1937 dpw/10° LE wi$ 5& HAls  A(end-member) #<2l 131.0 dpm/10° LET °F L5 &2
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Fig. 2. Temperature, salinity and Ra isotope activity and their ratio
in the study area.
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Table 2. Fraction of Kuroshio surface water in surface waters of
South China Sea and East China Sea. Values are calculated by a
simple two end-member mixing model using **Ra/**Ra activity
ratio and salinity

Station Numer b f 2) f 2) Iz
El 0.87
E2 0.85
E3 0.96
E4 1.00
E5 0.98 0.97
E6 1.00 1.00
E7 0.92 0.92
ES 0.89 0.86
E9 0.79 0.79
E10 0.34 0.40
Ell 0.86 0.95
E12 0.73 0.68

1) Calculaied using “*Ra/”*Ra activity ratio as discribed in equa
tion (3) in the text.
2) Calculated using salinity as discribed in equation (4) in the text.

(P**Ra/Ra) =059 (8% E6)

(**Ra/*Ra).= 3.35 (Elsinger and Moore, 1984)
2°Ra,=99.6 dpm/10° L (33 E6)
2%Ra.=277.4 dpm/10° L (3#F Ell)
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