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Fig. 1 Geological setting of Kueishantao Island hydrothermal activity region
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Tab.1 Concentrations of several elements of hydrothermal fluid and sea water
(mg/L)
N K Li M C S B cr 80.°
a ! & a r (<10%) (=<10%)
1 9924.28 359.04 0.32 1285.83 443 .46 7.37 5.15 18.10 2.85
2 9510.69 353.43 0.31 1237.59 445.43 7.35 5.26 18.30 3.17
3 9796.31 366.30 0.31 1273.92 452.22 7.55 5.24 18.39 2.96
4 9286.28 349.07 0.31 1256.43 436.85 7.15 6.40 18.48 3.95
5 9655.36 347.00 0.31 1252.51 448 .82 7.37 4.46 18.35 2.81
6 9488.44 348.87 0.31 1234.12 440.61 7.25 6.21 17.84 2.51
7 9547.79 339.32 0.31 1249.05 453.29 7.52 6.05 18.15 2.90
9601.31 351.86 0.32 1255.64 44581 7.36 5.54 18.23 3.02
0 0 0.11 0 733.90 0 - 10.62 -
23] 10764.00 399.00 0.17 1293.00 413.00 7.88 4.50 19.35 2.70
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Tab. 2 Hydrogen-oxygen isotopic data in hydrothermal

fluid, sea water and rain

6D(%o) (%) 3" 0(%o) (%)

1 1.50 0.025 0.941 0.006
2 1.26 0.026 0.660 0.009
3 1.30 0.033 0.776 0.008 s
4 1.49 0.038 0.938 0.009 4.2 %t&/ﬁ’ﬂiéﬁ 4’%/{&
5 1.14 0.033 0.593 0.009
6 1.34 0.021 0.818 0.007
7 139 0.032 0.831 0.006 ’ ’
201 0+10 0+1
R0 90 0o 12
116 C,
R3  HGRTIR BRI M AL B O R (R AR Mg 2% . St
Tab. 3 The sulfur isotopic data of sulfide sulfate of 6 | Na, K
hydrothermal fluid _
11 , Cl
548 (%o) (%)  0°*Ss0.(%0) (%)
6 ; B Li
1 26.51 0.005 19.50 0.006
2 26.71 0.007 19.74 0.010 ’ 5 23
3 25.21 0.011 18.88 0.009 83 ,Ca 8 .80,
4 2235 0.011 16.30 0.019 12 ,
5 23.55 0.003 18.62 0.012
6 24.18 0.007 18.08 0.011 « 4, \2! .
7 31.29 0.012 19.12 0.004 KSD
20.0+0.5 , K Kssuga2
KSD s
) , Kssuga2
> KSD
2 000 mm ’ 4.3 HOR T 8T H A
[8] ’ ’ Mg SO,*
4 Il SRR ERE 53 AR AR b
Tab. 4 Compositional comparisons between KSD fluids to other fluids
KSD CHS Milos VI Kssuga2 TB PM PB Concepcion
7(C) 31.0 116.0 419 714 4.1 115.0 19.0 65.5 39.0 80.0 91.0 - 102.0 72.0 87.0
pH 1.75 6.40 595 6.15 1.61 7.97 5.20 7.50 5.20 6.20 6.70 - 6.10 595 6.02
Li 0.31 0.33 0.49 0.76 0.07 63.51 0.18 0.41 0.20 0.87 1.01 - 3.00 1.76 2.39
B 446 6.41 8.00 11.40 - - - 7.57 8.65 - 23.00 6.82 8.96
Na 9.29 10.76 5.08 8.30 0.02 29.22 10.83 11.72 10.64 1.20 2.02 445 6.15 5.20 9.07 9.40
Mg 1.23 1.39 0.53 0.92 0.02 1.57 1.26 1.44 1.60 0.06 0.17 0.10 0.59 0.08 0.87 1.02
K 0.29 0.35 0.19 0.30 0.07 8.82 0.44 0.50 - 0.09 0.13 0.14 0.28 0.39 0.49 0.50
Ca 0.35 045 0.47 0.48 0.03 3.71 0.42 0.52 0.15 0.20 0.23 1.20 1.80 1.52 0.78 0.93
Sr 7.15 7.55 5.10 6.30 — 438 5.78 8.40 6.40 7.10 - — 13.14 15.25
Cl 17.84 20.03 897 14.72 131 61.09 19.48 20.84 18.26 1.21 3.08 11.00 15.00 10.80 16.25 17.75
SO, 249 290 1.11 191 0.49 3.12 2.82 3.26 3.05 096 1.15 0.53 1.50 0.35 1.63 2.04
[14] [17] [13] [13] (1] [15] [16] [18]
: Na, Mg, K, Ca, Cl, SO, g/L; Li, B, Sr mg/L; CHS  Champagne Hot Springs; VI~ Vulcano Island; TB  Tutum

Bay; PM  Punta Mita; PB Punta Banda; —
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Fig. 2 Correlations between elements in hydrothermal fluid

; b. Sr-Mg ; c. Na-Mg ; d. K-Mg

;e.Cl -Mg ; f. Ca-Mg ;g. B-Mg
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Fig. 3 Comparisons of the hydrogen and oxygen isotopic values of hydrothermal fluid samples from KSD with those of fluids
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Origin of the hydrothermal fluid of the shallow sea near
Kueishantao Island

LIU Chang-hua', WANG Xiao-mei" 2 ZENG Zhi-gang’, YIN Xue-bo', CHEN
Chen-tung A®, ZHANG Shu-wei*

(1. Institute of Oceanology, the Chinese Academy of Sciences, Qingdao, 266071 China; 2.Graduate School, the
Chinese Academy of Sciences, Beijing 100049, China; 3. Institute of Marine Geology and Chemistry, National Sun
Yat-Sen University, Kaohsiung 804, Taiwan, China; 4.Oceanographic Instrument Institute of Shandong Science
Academy, Qingdao 266001, China)

Received: Dev., 1, 2008
Key words: shallow sea hydrothermal activity; Kueishantao Island; hydrothermal fluid; hydrogen oxygen isotope

Abstract: Origin of the fluid near Kueishantao Island's hydrothermal activity in northeast Taiwan is complex. To
determine fluid's origin and investigate the magmatic activity of this area are very important regarding the hydro-
thermal activity research of the Kueishantao Island. Measurments of elemental concentrations showed that compo-
sitions of the hydrothermal fluid were similar to those of the seawater, indicating contamination by sea water during
sampling. Assuming the Mg concentration in the endmember fluid is zero, we calculated the concentrations of other
elements in the endmember fluid by correlations analysis, and found that the elemental compositions of the end-

member fluid were much simpler than the seawater. In addition, the level of CI was found to lower than the sea-

water level, suggesting that the mixing of other component with the hydrothermal fluid (e.g. meteoric water). The
curve of 0'*0-0D showed that the hydrothermal fluid was different from the local seawater in isotopic characteristic
values, supporting the idea that, in addition to seawater, meteoric water from Kuishantao Island is also a component
of the hydrothermal fluid. The 6'*0-0D distribution of hydrothermal fluid near Kuishantao Island is consistent with
the south Juan Fuca Ridge fluid. Therefore, we hold the hydrothermal fluid near Kuishantao Island mainly is com-
posed of two parts: the deep portion matter and meteoric water from Kuishantao Island. When the deep magmatic
matter rises, the volatile separates from the magma, keeps on rising, and meet and mix with the meteoric water to
form the endmember of the hydrothermal fluid. Therefore the appearance of hydrothermal activity near Kuishantao
Island is due to the activity of deep magma, indicateing that the local crust is active.
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