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Abstract

Saline spring in Izu islands area were classified by principal component analysis. The plots
of first versus second principal component score are separated into two main series: one series
is the saline waters whose host rocks are andesite or basalt, and the other, are rhyolite.

The temperature of the hydrothermal system is presumed to be the main reason for the separation
of the plots. The principal component analysis can be a useful tool for estimating the genesis
of the saline spring waters.
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Figuer 1. Locations of saline springs in Izu islands area.
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Table 1. Cm values of experimental data of Hajash and Chandler

(1981)

Rock Cna Cx Cca Cumg
Ryolite(2007C) 0.963 2.751 0.412 0.420
Ryolite(300C) 1.060 5.144 0.647 0.029
Ryolite(400C) 0.922 5.622 0.751 0.005
Ryolite(500C) 0.764 8.995 0.865 0.011
Andesite(200C) 0.881 1.053 0.867 0.475
Andesite(300C) 0.892 2.806 4.123 0.006
Andesite(400C) 0.750 4.031 6.453 0.013
Andesite(5007C) 0.727 4.557 4.581 0.026
Basalt(200C) 0.916 0.868 2.977 0.002
Basalt(300C) 0.961 0.969 3.156 0.002
Basalt(400C) 0.898 1.093 3.970 0.008
Basalt (5007C) 0.885 1.045 3.228 0.018
Periodite (2007 ) 0.921 0.945 0.849 0.739
Periodite(300C) 0.943 1.029 1.093 0.491
Periodite (400C) 0.918 0.933 2.070 0.326
Periodite(500C) 0.906 0.957 1.814 0.253
Seawater 1 1 1 1

Table 2. Cm values of saline spring waters in lzu islands area

Locality Cya Cx Cca CwMmg CuLi C mBo2
1:Hachijo-1 0.912 2.09 3.246 0.325 22 3.3
2:Hachijo-2 0.993 1.75 2.444 0.425 16 4.1
3:Miyake-1 1.004 1.18 2.180 0.838 5.3 1.4
4:Miyake-2* 1.021 1.05 1.555 0.967 4.2 1.6
5:Miyake-3* 0.992 0.90 1.387 0.988 2.6 1.1
6:Kozu-1 0.953 1.14 1.061 0.990 2.9 0.9
7:K6zu—2" 1.003 1.05 1.073 0.919 2:3 1.1
8:K6zu-3" 0.970 0.98 0.984 0.933 1.1 1.2
9:Shikine-1 0.824 1.49 1.663 0.785 7.5 1.0
10:Shikine-2 0.835 1.53 1.626 0.785 | cereerf | eeeees
Seawater 1 1 1 1 1 1

*:sampled by Aikawa,** :sampled by Takamatsu,------ :not determined
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Table 3. Corretion table for Cm of experimental

data of Hajash and Chandler(1981)

Cna Cx Cca CwMmg
CNa 1.0000 | —0.4067 | —0.5822 0.3714
Cx —0.4067 1.0000 | —0.0657 | —0.4297
Cca | —0.5822 | —0.0657 1.0000 | —0.5243
Cwmg 0.3714 | —0.4297 | —0.5243 1.0000

Table 4. Eigen vector and eigen value list for experimental data of Hajash and Chandler

P.C.No. Cna Ck Cca Cwmg | EigenV. | Cont. (%) | Acc. (%)
Y o 0.8200 | —0.5423 | —0.7432 0.8001 2.1589 53.97 53.97
Y72 —0.0486 | —0.8169 0.6253 0.0769 1.0666 26.66 80.64
Y3 —0.5410 0.0649 | —0.0277 0.5728 0.6258 15.65 96.28
Y4 0.1803 0.1855 0.2366 0.1607 0.1487 3.72 100.00

Cont. :Contribution rate, Acc.:Accumulated contribution rate
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Figuer 2. Plots of first versus second principal component score for experimental data
of Hajash and Chandler(1981).
The figure over the plot represents the reaction temperature of the experiment.
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Table 5. Corretion table for Cm of saline spring waters
in lzu islands area

Cya Ck Cca Cwmg
Cna 1.0000 | —0.5244 | —0.1894 0.2884
Ck —0.5244 1.0000 0.8612 | —0.9496
Cca —0.1894 0.8612 1.0000 | —0.9084
Cwmg 0.2884 | —0.9496 | —0.9084 1.0000

Table 6. Eigen vector and eigen value list for saline spring waters in lzu islands area

P.iC.No? Cya Cx Cca| ' Cwmg | EigenV. | Cont.(%) | Acc. (%)
Y1 0.4887 | —0.9882 | —0.9167 0.9636 2.9842 74.60 74.60
Y2 0.8700 | —0.0578 0.3144 | —0.2015 0.8997 22.49 97.10
Y3 —0.0600 | —0.1059 0.2467 0.1564 0.1001 2.50 99.60
Y4 0.0262 0.0945 | —0.0038 0.0800 0.0160 0.40 100.00

Cont. :Contribution rate, Acc. : Accumulated contribution rate
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Figuer 3. Plots of first versus second principal component score for saline spring
waters in lzu islands area.
The figure over the plot represents the value of Cr;.
M : Basalt or Andesite A : Rhyolite
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Table 7. Chemical composition of rocks from
Miyake, Hachijo and Kozu jima
Miyake | Hachijo Kozu
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Table 8. Geothermometry of saling spring waters in lzu

islands area

(C)
Locality Na-K-Ca | NaK-Ca-Mg | Or.Temp.
1 : Hachijo-1 209 63.8 65.0
2 : Hachijo-2 198 32.8 102
3 : Miyake-1 176 51.9 51.9
4 : Miyake-2* 172 63.5 63.5
5 : Miyake-3* 167 56.0 56.0
6 : Kozu-1 182 39.0 39.0
7 : Kozu-2** 176 41.1 41.1
8 : Kozu-3** 176 53.0 53.0
9 : Shikine-1 200 64.5 64.5
10 : Shikine-2 201 63.0 63.0

Na-K-Ca:Fournier and Truesdell (1973)
Na-K-Ca-Mg:Fournier and Potter (1979)
Or.Temp. :Orifice temperature
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