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DISTRIBUTION OF GROUND WATERS IN THE
GAMATA RIVER BASIN (1)

——General Condition of Landslide and the
Geochemical Characters of Ground Waters——

By Katsumasa YANO and Toyoaki SAWADA

Synopsis

Along the Gamata River basin, there exists numerous landslide. Knowledge of con-
ditions under the landslide area is both useful and important for understanding the mechanism
of the occurrence of the landslide in this area.

For investigation of geochemical features in this area, the authors determined the
distribution and the change with time in the chemical composition of ground waters.
This is, from August 1968 to November 1968, ground water Samples were taken at intervals
of two weeks and the composition was determined.

Temperature, pH and conductivity values were measured in the field and chemical
constituents such as Na*, K+, Ca?*+Mg?* and Soluble SiO, were determined in the
laboratory.

It was found that general tendencies were as follows:

(1) The concentrations of Soluble SiO; increased after a rainy term.

(2) The concentrations of Ca?*+Mg?* decreased after a rainy term.

(3) The reverse relation of concentration was observed between the soluble SiO,

and the Ca?*+Mg?*.

(4) The variation of the concentrations of Ca?"+Mg?' and Soluble SiO, in after

a rainy term, were large in the landslide area.
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Fig. 1 Geological map of the Ashiarai-dani basin.
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ASIARAI-DANI

Fig. 2-2 Flow system of ground waters in the basin.
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Table 1 Chemical analyses of ground waters in the Hiru-dani and the

‘Waru-dani.
Localities | Date Tempoeéat“fe pH COZ%%%“CC rsrfg/zl gz;l Ifg/ | Caz;;vllg“

8/2 10.5 7.20 52.0 19 | 2 16 6.0

8/9 14.6 7.40 63.9 2.1
8/20 12.0 8.30 46.4 20 15 | 18 6.0
8/30 13.5 8.20 46.7 17 20 | 17 5.7
9/10 10.0 7.63 42.3 19 27 | L6 6.0
o1 9/20 10.8 7.41 52.9 19 2.4 | 15 8.4
9/30 10.2 7.40 48.8 3 22 | 20 8.1
10/11 8.5 7.78 4.4 19 22 | 15 5.4
10/21 8.6 7.48 45.2 20 35 | Lo 5.7
10/31 7.42 34.8 6 22 | 17 6.6
11/11 7.8 7.82 27.4 20 20 | 17 7.2
11/21 6.9 7.58 34.0 21 20 | L8 5.7
8/2 8.5 6.99 5.5 17 22 | Ls 7.5

8/9 7.9 7.29 64.2 L5
8/20 10.8 7.50 4.8 20 16 | 13 6.6
8/30 10.8 7.84 5.4 17 21 | 14 7.8
9/10 8.2 7.17 50.8 16 30 | 15 6.9
9/20 9.5 7.32 60.7 4 28 | 15 6.9
No. 2 9/30 7.9 7.49 45.9 18 22 | L5 9.9
10/11 8.4 7.60 45.9 19 21| 15 7.5
10/21 8.4 7.42 43.0 19 32 | Ls 5.4
10/31 7.73 35.0 4 22 | L8 6.9
1111 8.0 7.50 28.4 18 15 | 15 6.6
11/21 6.0 7.53 31.8 19 1.6 | 17 5.4
8/2 13.3 7.43 31,5 2% Lo | 17 7.2
8/9 14.0 7.57 47.0 26 2.4 | 1.6 5.4
8/20 16.5 7.78 31.3 21 15 | 1.4 5.1
8/30 12.0 7.82 45.2 16 16 | 1.4 5.6
9/10 10.5 7.58 31.3 25 27 | 17 5.4
9/20 13.2 7.64 48.6 2 22 | L9 14.1
No.3 9/30 10.6 7.41 46.8 19 2.0 | 1.4 9.6
10/11 7.2 7.69 46.2 12 1.8 | 16 7.2
10/21 6.8 7.45 30.0 2 2.7 | 20 5.7
10/31 7.59 34,6 19 21 | 18 6.9
11/11 4.0 8.12 18.5 23 15 | 19 6.0
11/21 18 7.40 24.6 2 16 | 19 6.6
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Table 2 Chemical analyses of ground waters in the Hiru-dani and the
Waru-dani.
Localities Date Tempoecrature pH Co;xt(zlsu/c;t;nce rSn1221 rlr\xlg;l n{(g‘f/l CaZ:nJrg%gz+

8/2 14.5 8.10 134 7 1.7 2.2 14.1

8/9 14.8 7.76 40.8 26 1.9 1.5 7.2

8/20 14.2 7.70 30.9 26 1.9 1.4 5.1

8/30 15.0 8.17 118 1.4 1.4 12.6

9/10 10.0 8.38 132 2.0 2.0 9.9

No. 4 9/20 13.8 7.49 121 1 1.8 1.8 12.3
9/30 10.2 7.50 45.9 19 2.2 1.5 8.7

10/11 7.1 8.32 43.7 6 1.5 1.8 12.6

10/21 9.6 7.38 98.5 8 2.0 2.4 7.8

10/31 7.56 33.8 17 2.2 1.9 7.8

11/11 7.0 8.33 113 1.4 2.1 16.5

11/21 2.3 8.10 88.0 1.3 3.0 13.2

8/2 12.0 8.2 211 1.7 1.7 19.4

8/9 14.5 8.4 234 1.7 1.6 19.5

8/20 13.2 7.59 32.8 21 1.9 1.4 6.0

8/30 13.8 8.4 148 1.2 1.2 9.0

9/10 15.0 8.3 190 2.2 1.7 15.6

9/20 12.9 7.3 139 2.0 1.8 18.6

Ne-5 9/30 14.7 7.43 45.9 20 2.1 1.5 9.0
10/11 7.3 8.3 43.0 1.4 1.7 14.7

10/21 9.4 7.18 178 2.0 1.8 14.4

10/31 7.52 4.2 18 2.2 1.7 6.9

11/11 6.8 8.48 119 1.4 2.0 17.1

11/21 2.0 8.08 92.0 1.2 2.0 14.1

8/2 12.2 8.27 178 6 1.6 1.9 16.8

8/9 12.0 7.6 67.5 7 1.7 1.5 16.2

8/20 13.8 7.45 31.2 22 1.8 1.3 4.9

8/30 14.8 8.6 97.0 1.2 1.2 9.0

9/10 14.0 8.3 158 2.5 2.0 8.1

9/20 13.1 7.6 99.2 1.8 1.8 18.9

No.6 9/30 14.3 7.5 46.4 20 2.2 1.4 7.2
10/11 7.4 7.82 46.0 22 1.8 1.6 6.0

10/21 9.0 7.38 133 5 2.2 2.4 12.3

10/31 7.47 34.1 18 2.8 1.7 5.7

11/11 7.1 8.32 118 1.4 2.0 16.2

11/21 2.3 8.0 90.0 1.1 1.9 5.4
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Table 3 Chemical analyses of ground waters in the Hiru-dani and the
Waru-dani.
Localities Date Tem%eéature pH Cor;[(zis\_}cct;llnce 2291 gg;l ng+/l Cai;'n—;%[gz»f

8/2 9.0 7.47 30.5 25 1.9 1.6 7.2

8/9 9.0 8.1 46.0 2 0.2 1.5 4.2

8/20 10.2 7.58 29.3 26 1.9 1.4 5.1

8/30 10.0 8.2 41.1 17 1.5° 1.4 6.0

9/10 9.2 7.52 29.6 26 2.7 1.7 6.9

No. 7 9/20 10.4 7.29 40.3 2 0.9 5.9
9/30 8.7 7.5 47.3 19 2.2 1.4 9.6

10/11 7.0 7.59 47.2 23 1.8 1.7 6.3

10/21 6.5 7.12 90.0 26 2.5 1.1 6.0

10/31 7.54 34.4 16 2.4 1.7 6.0

11/11 4.5 7.78 22.0 24 1.6 1.8 5.1

11/21 4.0 8.4 23.0 2 1.5 1.9 6.3

8/2 10.1 7.51 70.8 4 0.6 0.7 5.7

8/9 10.2 8.08 45.8 22 1.7 1.4 6.6

8/20 8.8 7.49 67.9 11 2.9 0.4 6.3

8/30 8.0 7.62 49.0 17 1.6 0.6 6.6

9/10 9.0 7.5 63.7 14 3.2 0.7 8.4

No. 8 9/20 11.6 7.29 52.0 2 1.5 1.8 13.5
9/30 8.4 7.5 48.0 19 2.0 1.4 6.9

10/11 7.2 7.52 48.0 14 2.1 0.6 8.1

10/21 6.8 7.32 25.4 25 2.5 1.9 5.7

10/31 7.49 32.7 18 2.2 1.5 6.6

11/11 4.2 7.64 21.2 24 1.4 1.9 5.4

11/21 5.8 7.31 47.2 15 1.9 0.8 7.2

8/2 8.8 7.1 58.2 17 2.2 1.4 8.1

8/9 8.0 7.73 60.0 4 0.4 1.2 8.1

8/20 9.0 7.12 56.2 17 2.8 1.1 6.3

8/30 10.2 7.6 52.1 11 2.2 1.4 5.7

9/10 8.7 7.1 51.5 2 1.8 1.4 6.0

No. 9 9/20 9.7 7.19 54.8 17 2.2 1.2 6.6
9/30 8.0 7.62 69.8 18 2.6 1.5 10.5

10/11 13.0 7.12 69.0 17 2.1 1.3 6.9

10/21 8.4 7.58 39.0 19 3.0 1.9 6.6

10/31 7.5 33.7 18 2.2 1.7 7.2

11/11 8.8 7.24 34.0 17 1.5 1.4 6.3

11/21 9.3 7.2 40.8 17 1.9 1.4 6.3
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Table 4 Chemical analyses of ground waters in the Hiru-dani and the

Waru-dani.
Localities Date Temgecrature pH Coz%u/it;nce ixlg/zl rljg;] mIi:/l CaZ;rn-;I/\/lIgm

8/2 12.0 7.9 56.8 2 1.1 1.3 6.3

8/9 10.5 6.70 136 20 4.0 1.9 13.2

8/20 12.0 6.62 136 11 4.1 1.8 | = 8.1

8/30 13.8 6. 97 127 20 4.5 2.0 10.2

9/10 12.0 6.86 118 19 6.0 2.0 8.4

No. 10 9/20 12.2 6.92 119 20 5.0 1.8 12.3
9/30 10.1 7.45 68.8 15 2.4 1.5 10.5

10/11 15.0 6.68 68.2 19 4.8 1.9 12.0

10/21 8.2 7.52 39.8 19 2.7 1.9 6.6

10/31 10.0 6.65 90.0 20 4.1 1.6 12.0

11/11 9.0 6.90 80.0 19 3.5 1.9 10.2

8/2 12.0 7.63 81.5 12 2.4 0.5 7.5

8/9 11.0 8.17 87.0 12 2.2 0.4 8.1

8/20 13.0 7.74 86.7 9 2.3 0.3 6.6

8/30 13.8 7.9 37.5 11 2.2 0.7 7.5

9/10 9.2 7.66 71.6 12 3.5 0.7 6.0

No. 11 9/20 10.8 7.42 38.1 10 2.6 0.6 9.9
9/30 8.1 7.6 65.8 2 2.6 0.5 8.4

10/11 9.2 7.63 65.2 1 2.2 0.5 8.1

10/21 8.2 7.18 90.0 20 4.2 1.2 9.0

10/31 7.6 30.0 18 2.2 1.3 7.2

11/11 7.0 7.65 40.8 10 1.5 0.6 7.2

11/21 6.8 7.63 31.5 5 1.5 1.6 6.9

8/2 12.0 6.33 132 8 0.6 1.6 8.1

8/9 10.0 7.01 100 20 2.4 0.7 9.6

8/20 10.2 7.31 100 10 2.9 0.6 6.0

8/30 12.0 7.70 14 2.5 1.0 9.6

9/10 9.0 7.28 9.0 19 4.0 1.4 7.8

No. 12 9/20 10.0 7.51 92.1 20 3.4 0.8 11.7
9/30 8.8 7.56 64.8 17 2.4 1.4 9.6

10/11 8.6 7.38 65.0 8 2.7 0.7 9.3

10/21 8.2 7.2 89.3 20 2.7 0.9 6.9

10/31 7.3 30.5 18 2.0 1.3 7.8

11/11 6.8 7.49 69.8 18 2.0 0.9 9.0

11/21 6.7 7.58 31.0 3 1.3 1.7 6.3
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Table 5 Chemical analyses of ground waters in the Hiru-dani and the
Waru-dani.
Localities Date Tempoegature pH Coz(zijl}cctrerllnce rsnlé)/zl rlr\‘lg;l nz(g;l Caz;:;l/vl[gu

8/2 8.0 7.62 100 19 2.5 1.3 10.2
8/9 8.0 7.79 100 22 2.4 0.7 10.5
8/20 7.8 7.71 100 22 2.8 0.6 6.6
8/30 9.9 7.76 99.0 2 0.2 0.9 5.7
9/10 8.0 7.57 100 20 3.5 1.0 8.1
No. 13 9/20 8.0 7.39 97.6 20 3.1 0.8 10.5
9/30 8.4 7.37 67.0 2.4 1.4 10.2
10/11 6.8 8.0 66.3 2.9 0.7 9.0
10/21 8.4 7.30 91.0 20 2.7 0.8 8.4
10/31 7.48 33.3 18 2.4 1.6 8.4
11/11 6.2 7.75 61.4 21 2.0 0.9 7.8
11/21 7.0 7.52 30.8 26 1.6 1.5 5.4

8/2 11.0 7.4 1080 23 3.0 0.7 8.7
8/9 15.0 7.68 112 2 0.4 0.7 5.4
8/20 11.0 7.29 100 22 3.1 0.4 5.7
8/30 12.8 8.04 83.2 2 1.1 0.7 7.2
9/10 8.2 7.00 98.0 22 4.2 0.8 8.4
No. 14 9/20 10.0 7.31 87.6 23 3.4 0.7 8.1
9/30 7.6 7.4 67.2 18 2.4 1.4 10.2
10/11 8.4 7.2 67.7 13 2.8 0.7 8.7
10/21 8.3 7.23 88.0 21 3.0 0.7 6.9
10/31 7.48 31.0 18 2.0 1.3 8.4
11/11 3.0 7.39 72.0 22 2.2 0.8 8.4
11/21 6.5 7.60 31.0 19 1.8 1.5 6.9
8/20 12.9 7.0 52.7 0.4 1.1 5.1
9/20 11.8 7.22 54.9 0.4 1.8 6.9
A 10/21 7.0 7.35 35.6 20 2.5 1.3 5.4
11/21 7.5 7.45 43.0 4 2.7 1.5 6.6
8/20 11.8 7.32 33.8 24 1.9 1.2 6.0
8/20 11.8 7.41 40.6 6 1.7 1.7 12.9
B 10/21 7.2 7.49 28.6 24 2.7 1.5 5.7
11/21 1.9 7.48 29.6 24 2.3 1.8 5.7
8/20 12.0 7.4 30.6 25 1.9 1.4 6.3
9/20 12.0 7.31 34.2 6 2.5 1.7 13.8
¢ 10/21 .2 7.47 25.4 25 2.7 1.6 5.7
11/21 2.0 7.40 25.8 26 2.1 1.8 5.4
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Table 6 Chemical analyses of ground waters in the Hiru-dani and the
Waru-dani.
. Temperature Conductance | SiO, Na* K+ |Ca®*+Mg?**

Localities Date °C pH 2B/cm mg/1 mg/1 mg/] mg/1

8/20 13.0 7.34 30.8 25 1.9 1.3 4.8

b 9/20 12.6 7.36 34.7 6 1.8 1.7 12.6

10/21 6.0 7.4 26.4 25 2.7 1.5 5.7

11/21 1.8 7.48 25.3 24 2.1 1.8 4.5

8/20 13.3 7.63 45.5 9 0.1 1.1 4.8

E 9/20 11.0 7.40 48.2 7 2.5 1.7 12.9

10/21 6.8 7.48 26.3 26 2.7 1.5 6.0

11/21 3.3 7.51 25.0 26 2.2 1.8 5.4

8/20 13.0 7.38 30.4 26 1.9 1.3 5.4

F 9/20 10.9 7.42 32.2 7 1.8 13.5
10/21

11/21 3.5 7.49 23.9 6 2.0 1.8 5.7

8/20 12.0 7.21 68.0 13 2.3 0. 6.3

G 9/20 13.4 7.61 72.4 5 2.2 14.1
10/21

11/21 2.2 8.05 9.0 9 1.5 1.9 14.1

8/20 13.5 7.93 133 20 5.0 1.8 8.4

q 9/20 12.0 7.52 162 3 0.6 1.8 8.1

10/21 8.3 7.18 90.0 20 4.5 0.9 6.6

11/21 7.1 7.5 34.8 19 1.3 1.6 7.8

8/20 8.0 7.81 135 20 5.1 1.7 9.3

I 9/20 11.0 7.58 169 18 7.2 1.8 8.7

10/21 8.2 7.2 88.0 19 4.2 0.9 6.6

11/21 7.0 7.55 33.3 20 1.4 7.2

8/20 11.2 7.66 112 20 3.8 1.0 8.1

] 9/20 10.9 7.61 121 16 4.8 1.2 7.8

10/21 8.2

11/21 7.2 7.51 32.4 18 1.3 1.6 6.6

8/20 11.0 7.20 100 20 2.7 0.7 7.5

K 9/20 10.3 7.42 117 18 4.2 0.9 7.5

10/21 8.4 7.32 87.0 20 4.2 0.9 6.9

11/21 7.4 7.49 32.0 20 1.2 1.6 8.1
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Table 7 Chemical analyses of ground waters in the Hiru-dani and the

Waru-dani.
s Temperature Conductance | SiO Na* K* [Ca?*+Mg?*

Localities Date °C pH #33/cm mg /21 mg/1 mg/ mg/1
8/20 10.0 6.93 9.0 8 0.4 0.5 4.8
L 9/20 9.8 7.28 98.0 20 3.5 0.7 7.2
10/21 8.5 7.5 26.9 18 4.2 1.0 7.2
11/21 7.2 7.52 32.2 19 1.6 1.6 6.6
8/20 11 2.7 4.8
M 9/20 3.7 6.6

10/21 8.8 7.18 90.0 19 1.0

11/21

3. ARBIVAERR

KEFHEP ST HHMT, eABKIVVABEYS S UGRK3ES A208, 9 B20A, 108218
KLU A21B D 4 BOEKE T -7, FAHIL Fig. 2-1 O 1~14 KX A~M TH%, *iz, XE
EoERAET D, eABBIVVAAERNEEL, 8 A~11ADOHERNIZAEH 3@ GHi2ED) Ok
%, Fig. 2 O I~ HEC O Uil ofe, 7ok, BROBOEKIITIc> Tty FERKZEY =F 1
vEOEvEFERL, BAKLEKRCHEETKE, pH S IOBEELIE LI,

SHHERTEOLBY THB, Caz*+ Mgt : 3k 50ml % & b, £EHWK 1ml, Mg—EDTA %
1ml KICHEREEL L C=VF27ea-75y 27 T (EDT) BEBKEELX MMz, EDTA BERKTHK
BRI ERICE D A KA E LCHE L, Na*, K*:Na* (¥ 589 mp, K* |t 780mp TFhZh
KX AT nTce BAF Si0, 1 30K 20ml %4 b, %M (143) 1ml, =V 7 FvEE7 v £ =% 410%
B 1ml 2z ISBAL, AFrEAY 008 XB A KT 410mpe THELX,

BALERKOSHERIZFhFh Tables 1, 2, 8, 4, 5, 6 X0 7 &wRid,

4 BROER

MK, BEAKEsHbRAKPNOTEMINT, OMBICKCTRZE—HTH L LEL DR, TOMGE
L OB TILEBETXLRETHA I, #-oT, ORI 2 RAKIOLESBOKRIIEA,
FEALEB IR LD EE L TEELT o,

4.1. RRKHOTREROBERAR

Figs. 3-1, kXU 3-2 bbb X ik, eAfiiEick T, Ca*+Mgt L&F SiO, &R
GICBEE s 2 SDEMN L ED BN B, Fh bt Table 8 DL 3 VEHIZh3, T TEEIhB I XX
B, 2, 3, 7R XU8 KA LDNKTALMCEL, A4, 55 X061k DILBER
CBLTWAIETHD, Lnl, HAKH4, 5RIVE6IKTHLOTALBCELTW53D3HD,
DI EMBEKH 4, 5LV 6Tk ARRKDOER SiO, & Ca? +Mg?t OFERFNA, BEMD
MEZBLTWBZEnEX RS, Bk, VAARRICKTix, Figs 3-4, 3-5 XU 3-6 kAhbh
X5, LEDX S BRI AREDLRIch -1,

4.2, KAKFOREOSEER

a) Al  TEESEOEHEOKRE VL OREH SO, T, TEckiT 5 TEEOMEE, kIURE
L ORI AL B BRA, UL, pH LEEEOBISYOHEBENALR S,
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Fig. 3-3 Relationship between Ca?*+Mg? and N* in the Hira-dani
basin.

Table 8 The group of chemical composion of ground waters in the
Hiru-dani basin.

Si0, Ca?++Mg?+ Locality numbers
A group 15~25 mg/1 5~10 mg/1 1, 2, 3,7 8
B group 2~ 8mg/l 12~17 mg/1 4, 5, 6

b) BAM 2 : TREBOLEHEOKE VL DILEFR SiO;, Th i dix Ca2t+Mg?t ke T
Do BT BT HILEMOMHBNL, H$hTiid 5 Nat & K ORICHEOHEBN A LR S,

©) Bk 3 : THBBOETHOKE & DL Si0, T, MWL DX K L oTh b, B SiO,
& Ca?*+Mg? L ORI OHBEN AbR S, FEE Nat OMIchThTidd 5o OB L L
bhb,

d) FAkH 4 : THREROEHET EBEFICOVLTKREV, B SiO; & Ca? + Mg & oMt
B, pH L BEEOMICIZRLREOHBMN AL DB D, FEds OBRY, pH, BHEER L UBE SIiO,
ERWTIEDHBIR A L BB, Catt+Mg? 12\ T OHBERARE DB S,

e) HAkih5 : TREBOEFHEL KT 20X THOLDIIKREWZ LN EMTH D, B Si0, &
Ca?*+Mg?* & ORI H O, pH L BEEOMCLLEOMEMENADIhS, HEL OBFHL, pH T
HER L0 Ca®* + Mg TR\ T OHBN A bR, B SiO; imk\ - TIXIEDHBEAR bR S,
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Fig. 3-4 Relationship between soluble SiQ, and Ca2?*+Mg?* in the
Waru-dani basin.
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Fig. 3-5 Relationship between Soluble SiO, and Na* in the Waru-
dani basin.
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Fig. 3-6 Relationship between Na* and Ca?*+Mg?* in the Waru-dani
basin.

£) BA#6 : TEREROTHEILTOERCHE V- TREL KT 3, B SiO, & Ca? 4+ Mg 0
Rl oEEs, pH S BEEOEIIIEOHBENA LI S, WEE OMT, BF SiO; iXIE»EE, Ca*t
+Mg#, pH ¥ XOBEEEIIHOHBEN A bR,

g) BAH#H7 : TERSEOFHRILTOERITEVTAREL 1o TWw b, B Si0, & Nat ORiciL
EQHERADR AR, HBENAIERS LA TE pH L BEEQCEOHEEL AR TS, TEE O
Bliz A& B BRI,

h) Bk 8 : TREEDO EHRI L2 TOERCAE{Hbh T35, TROEGEBERKIEHE SiO, &
Ca?+Mg?* DORICHOMEBIA AL DB D, EE OHEENIA LD BRI,

i) HA#9 : THREROEBHEI—RCKELHbR T\, B Si0; & Na* ORIHBINARE B 5
h5, W BRI, HhInicBEEC B\ CEOHBAA LD bR, FOMOD L DT E LD b,

i) BRKHII0 : TREBOEFHBEII—MCKE, BFE SIO; & Ca2*+Mg?* & Na* ORIIILIE OB
BAhEHbh, pH L BEEOCMICILEOMBENA LIRS, FEE ORARIE, B SiO: kTl oHE
25 %B,

k) BAHIL : TREBOEFHI—MICAE . THEH, WEE OMITHENRARE DB,

1) 812 : TREBOEENI—ITKE L, B SiO; LHEL ORI HOMHBNLLDLRS,

m) K13 : TREBDOEEII—MITAE L,

n) FAKH4 : TREEOEEI—MCKE, B Si0; & Na* L ORICIEDHEBEENR L DHR D,
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Fig. 5-1 Distribution of Ca?"+Mg?* 20 August 1968.
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Fig. 5-2 Distribution of Soiluble SiO, 20 August 1968.

4.3. KBRKFOTERH

a) 8 20 : %fF Si0, K* BEII e M AMBAKIC OV TREVWEAIRH D, Ca?* +Mg?, Na*,
pH s JUOBEEIR 7 L BTHEEC OV TREWEMCS 5,

b) 9 B20H : %% Si0,, Na* EEIL v L BBV TAEWVERYRT, Cat*+Mgtt, K EBEM
EABRTBRTREL Ieo T %, BIBHE T pH, BEEAKE{ltoTW 2,
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Fig. 6 Variation of Soluble SiO,, Ca?*+Mg?*, Na*, K*, pH, conductance
and rainfall in locality No.5.
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c) 10A218 : Si0:, K* BEZ c A BB W TREWVERIZSH S, Ca2* +Mg?*, K+, pH & LU
BEEIFEMCS O TREVERICSH 5, BF SIiO, BTN WEARD 2,

d) 118218 : % Si0,, Na* iZFEHICK\ TSV EREZRT, pH, BEEIEHCAZIE
&R, Nat (X e VBRI BV CREWEAZ RS, Ca?' + Mg, K" I35 ENnLE D bR,
BE, a), b)), ¢) XU d) ©2WTBEST B L, eABHEE v ABHIRE © BTk TR
OB RTHENS S, HER & F D OHIRIC OV T L TREBESMICEDFEANED b DL, FD
Bz LT, 8 20BDHBF SiO; & Ca¥ +Mg? Of7i% Figs. 5-1 I 5-2 Rd, Lal, 8K
Bit X o CHFDOBEBENHITEB L bHD, COZEREGRBOEHDOZ L L LEFETHOT, SHROEER
HEL B LDEBbR S,

4.4. BB &Rk MER{LFRE & OBRR

LEDEEABIELTaD L, Figi e RS S 5K DL HE NS bh b, T o
THICERTRE L O, BF Si0, & Ca* +Mg? OMOYOHEBETH B, £ 1§i% Fig. 6 iox,
Xz, ZOMOHEBIIER L OMCEEEE,NED bhb, D% b, BEMCIREAEC L T, BN
DB B LBTE SO, DEEMNKEL /iy, Cat+Mg ORE VNS AHEARAD IS, RFHIS
11 Ca?*+Mg? OEENKEVCOREMISCHEINCAKECHELTED, ZhXBERRL > TH
¥, BMEWNC L > THERENILI N, HEEMEOBRRF SiO, BEBCBITHTIOLBRTES, 3¢
o T, DX 5EHE SO BENOEELZITRTVEWD Z LITERDRILNEATHAE WS LD
1°D0BREIHEDEELD,

5. #& B

RRABDOTEREOHERE, Ak LOTEHc L CORIEERCOWTE, FRch~t-t 5 v Th
Bo ChLOEREREL ODBEFEEZH LT B I LHEFEED AN TH o702, FEHMPK = OHIRA
THRECHENRD BRT, R OBRIC OV TIREBRT A LN TE e oz, L L, B ESTH
DOFF & BEDILVWATE DERTRERICEWTRD bR D, 0% ), BHECKOCTHNELER Si0: &
XU¢ Ca**+Mg? & ORICHEEN D bR, B Si0, & Ca?' Mg OO B bR D =
ERSEOFHETHL N E LT,

CALDONEEEDENIL L TEBOBHECLT OO0 HRORILOBELXH bbb LT B E S
W ZERSBIREINTCKRELMERTHLLEELLRS,

SHOTBWEIARMOFEARSHT X Y IR, FHER, BT OWTEKEfTZ, AERREERL, 4
BOFEC I THCEH IR A TREBLHCOWTHAEYER L, bbe CELORLcET 5 ERI
PR A TV b,

BT, ARE Sk JORECEE LT, @RS ETETIIET, LR E S LT
E, HEMFHAER JOB TR LEPRE D 4 5 bET B E 3 OB a2 o
W ER I ZIEBBRLET,

2 £ = B

1) L% B &% 1F - EEAL  FRILELAR UIEI s XOEE)D) OBk X5 ERE
b, FEOHE, KEOHBRAEEECRET 5 ARG A%, 41, pp.72~78.



