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Geochemical Environments of the Altered Zone with
Reference to Running Water at Owakudani Area

By Shiro Itoh and Taiji Okubo
Geological Survey of Japan, Tokyo

Abstract

The hydrogen-ion concentration, oxidation-reduction potential, temperature, and water resistivity at the

volcanic altered zone of Owakudani, Hakone, were measured., From those data, pH-Eh diagram was

prepared to illustrate geochemical condition of the altered zone. Two opposite trends of evolution of
geochemical environments were noticed. Although both of them start from the same point, one goes to the
acidic side with oxidation, and the other to the basic side. As the cause for such difference, it is con-

sidered that the former is affected by acidic ground water, whereas the latter is in the normal process

of alteration.

The pH, Eh, temperature, and resistivity of running water in the upper streams of the Owaku river

are also measured, and the variations in the conditions of the streams are discussed.
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A=—1 fEHoRE, pH, Eh HIRHONEHE

FE -2 f@ﬁ KR A VIR BT RS
C (pH) mV x 103¢kem

1 12 4.2 430 3.5
2 £.5 4.5 360 9.5
3 3 4.3 380 3.2
i3 14 3,9 360 2.8
30 14 1.9 400 3.4
31 3 2.5 -~ 35 1.3
3 40,5 2.3 10 45
33 15.5 2,8 475 2.3
34 16 6.4 325 0.8
ki 10 42 420 3.3
36 5 1.9 455 4,0
37 17 1.3 480 0.2
38 10 1.9 430 2.1
30 6.5 2.5 440 4.0
49 95 3.5 —100 2,5
41 19.5 1.6 375 12.0
42 68.3 2.8 41 e}
43 ] 3.2 360 25.0
44 3 3.7 360 24,0
45 12.5 3.1 450 1.4
46 10 3.3 460 12.0
47 9 3.0 470 1.8
48 § 3.4 460 12.0
49 8 4.0 440 10.5
50 3 L6 430 40,0
51 10 4,0 440 ii.e
52 30.8 2.7 500 10.0
53 80,0 3.8 176 4.9
54 12.5 1.2 380 120.0
55 66 2.5 495 11
56 9.2 2.9 470 57
57 12 2.1 465 9.0
58 51.5 2.4 400 1.5
59 15 2.1 385 3.5
60 ] 2.9 440 14.0
61 5 2.4 480 12,0
62 5 4.5 385 10.1
83 § 0 380 2.0
64 1.8 21 440 0.2
65 8 1.8 490 0.3
86 7 2.4 455 2.4
&7 12.5 1.9 450 9.3
58 0 2.7 480 2.0
69 37 2.2 500 1,8
70 52.5 2.6 410 0.5
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111
112
113
114
115
116
117
118
118
120
121
122
123
124
125

BB AR A BE BEETREN
°C (pH} mV

27

30.5

29
6.5

12
26

1.5
18.5
63.0

14.§

HIEHL
x 103Qcm

2.0 430 1.0
2.6 430 1.5
2,6 440 0.4
2.3 420 2.7
1.8 440 4.2
2.3 435 5.0
2.3 470 7.1
2.2 390 1.0
1.8 400 0.4
2.1 420 2.9
6.0 340 210
4,8 440 37.0
3.8 480 26.0
3.5 440 7.1
2.8 370 1.8
3.2 260 L9
3.2 390 4.7
31 400 1149
3.0 400 5.9
3.1 — 4¢ 2.1
3.0 220 7.0
3.6 250 11.0
1.3 310 7.2
3.6 250 8.5
3.6 380 4.7
1.4 430 0.4
3.6 £10 2.1
3.9 380 101
3.8 350 6.9
3.7 350 3.9
3.3 280 13,0
3.6 290 16.0
3.8 300 17.9
3.2 350 6.0
3.5 400 7.2
37 429 12.0
2.8 460 1.8
2.5 480 7.3
3.8 485 3.8
3.8 460 10.0
3.0 480 138.0
4,2 360 72.0
4.2 360 40.0
3.5 350 50.0
4,1 330 61.0
4.3 320 75.0
3.7 360 108.0
1.6 400 72.0
6.0 380 £0.0
55 520 150
4.6 480 57.0
6.6 500 52.0
5.2 480 50.0
4.7 440 30.0
4.8 430 65.0
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}42 k(tﬁHVJ{E{& pH - Eh lt%l&m@d“ P

L BEOKEA * Jﬁr& rmum:'mr rtm#
C (pH> x 1030cm

4 345 2.7 410 0.5

5 22 2.9 420 0.5
[ 21,2 2.0 420 0.5
7 38.5 3.3 40 80.0
8 1.0 3.2 350 1.2
9 8 5.7 410 0.3
10 19 4.8 380 0.2
1 32.5 3.9 320 9.1
i2 29,5 3.4 350 0.1
14 12 7.4 320 0.3
15 7.5 1.9 420 0.3
16 7.5 1.8 420 0.3
17 8.5 L6 400 0.3
18 8.6 1.9 3%0 0.3
19 11.0 1.6 50 0.3
20 12.5 L& 380 0.2
21 13l 1.8 380 0.4
22 5.9 1.5 440 .3
23 12 1.8 420 0.2
24 24 2.1 400 0.2
25 17.5 2,3 70 0.2
26 25 2.4 00 0.2
b4 39 2.0 380 0.1
28 16,5 2.0 320 0.2
2% 14.2 2.9 170 0.2
126 55 2.7 180 10,0
127 8.5 3.3 230 16.0
128 28 3.6 320 13.9
126 37 3.6 350 12.0
130 2 2.5 370 13.0
131 24 3.6 370 14,0
132 H 3.8 380 12.4
133 32 3.7 360 12,0
134 30 3.8 430 16,0
135 25 3.7 400 C14.0
136 22 3.6 410 15.0
137 &0 1.6 120 9.5
138 22 3.6 430 4.9
138 22 3.6 450 15.0
140 24 3.6 440 14.0
141 2l 4.6 450 15.0
142 20 3.8 440 15.9
143 a5 1.5 120 12,0
144 24 3.9 440 15.0
145 15 5.0 440 25,0
146 28,5 3.7 430 16,0
147 25 4,0 420 17.0
148 25 3.7 420 17.0
149 79 3.9 —310 9.0
150 60 1.5 80 19.0
151 33 3.6 426 13.0
152 20.5 3.9 420 16.0
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