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DISTRIBUTION OF GROUND WATERS IN THE
GAMATA RIVER BASIN (2)

——Characters of Ground Waters and Weathering of Rocks

By Katsumasa YANO and Toyoaki SAWADA

Synopsis

We extend our investigations of relationship between the composition of water and the order
of weathered rocks which we have mentioned in our previous paper.

In this paper, we describe a relation between characters of ground waters and weathering of
rocks.

Our investigation is from August 1969 to January 1970, ground water samples were taken at
intervals of two weeks. On the other hand, we tried a few experiments on the effect of the consis-
tency of water composition on the weathered rocks.

Temperature, pH and conductivity values were measured in the field. Chemical constituents
such as Nat, K+, Ca?*+Mg?* and soluble SiO; were determined in the laboratory.

The main results are the following two:

(1) The concentrations of Ca®**+Mg?* increased in the landslid areas after small rainfall.

(2) The grade of weathered rock is roughly proportional to ionic concentration in ground
waters within the limits of this soluble experiment for rocks.
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Fig. 1 Geological map of the Ashiarai-dani basin.
1. Andesite 2. Granite porphyry 3. Quartz porphyry 4. Basic rock
5. Cretaceous formation 6. Permian formation 7. Crystalline schist
8. Dyke rocks 9. Ultra basic rock 10. Shear zone 11. Shear 12. Joint
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Fig. 2 Relationship between Ca?*+Mg?* and time in the soluble experiment of rocks.
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Fig. 3 Relationship between soluble SiO; and time in the soluble experiment of rocks.
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Fig. 2 13 Ca®*+Mg® OHERRLHMOBRIOWT, 420RBMERBLLIOTS2. ZORPD
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Fig. 4 Relationship between Na* and time in the soluble experiment of rocks.
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Fig. 5 Sampling point in the Ashiarai-dani basin.



Table 1 Chemical analyses of ground waters in the Hiru-dani and the Waru-dani.
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. Water Specific . o 24 Na+ .
SR coltecsed o pH (jf_’éd/‘éfﬁ') <rsri§)iz) © (m—tgl;/ll)g (mg /1) (nlfg/z)
8/15 10.0 7.0 37.0 14.0 9.9 1.8 1.0
8/29 11.5 6.8 49.5 23.0 10.1 2.1 1.6
9/13 10. 4 7.1 36.2 21.5 14.9 2.8 1.5
9/29 10.2 7.0 33.0 20.5 26.7 2.8 1.8
No. 1 10/16 9.2 7.1 31.8 21.0 20.2 2.2 1.8
10/31 7.8 7.1 30.0 23.5 45.3 2.3 2.2
11/14 7.0 7.1 29.2 18.0 27.9 0.1 0.6
11/29 6.5 7.2 — 21.0 23.9 0.6 0.5
12/20 4.0 7.1 — 17.0 36.3 1.2 0.7
1/23 5.0 6.9 — 9.0 9.7 1.0 0.6
- 8/15 8.2 7.1 40.0 10.3 11.6 2.0 1.1
8/29 8.2 6.7 59.0 22.0 11.4 2.2 1.5
9/13 7.8 6.8 40.8 20.0 18.3 2.9 1.5
9/29 8.3 6.9 36.0 21.5 23.4 3.0 1.9
No. 2 10/16 8.8 6.9 37.2 18.5 26.7 2.0 1.6
10/31 8.2 6.9 35.9 21.5 40.1 2.4 2.0
11/14 7.8 6.8 36.7 17.0 31.5 0.1 0.5
11/29 7.1 6.9 — 20.0 28.5 0.6 0.5
12/20 7.9 6.8 — 15.0 32.7 1.7 0.8
1/23 7.5 6.8 — 17.0 14.5 1.0 0.6
8/15 11.8 7.1 35.2 10.4 10.5 1.6 1.0
8/29 10.5 6.8 34.0 28.0 7.2 2.1 1.9
9/13 8.6 6.9 28.8 25.0 15.9 2.5 1.6
9/29 9.5 7.0 38.0 21.5 23.2 2.5 1.5
No. 3 10/16 9.0 7.1 23.9 23.5 22.6 1.9 1.9
10/31 3.8 6.9 19.9 29.5 4.7 1.7 2.3
11/14 4.7 7.0 19.0 26.0 24.7 0.1 0.7
11/29 4.1 6.9 — 29.0 36.5 0.5 0.5
12/20 1.0 7.0 — 25.0 30.6 1.3 0.7
1/23 1.5 6.8 — 27.0 8.9 1.0 0.8
8/15 10.4 7.4 98.0 6.7 15.0 1.0 1.4
8/29 7.2 6.8 92.0 28.0 6.6 2.0 1.8
9/13 12.0 7.5 175 9.0 38.2 1.9 1.7
9/29 8.7 7.2 89.0 16.5 23.1 2.2 1.9
No. 4 10/16 9.8 7.6 125 8.0 41.1 1.2 l.‘9
10/31 — — . 9.5 59. 4 1.4 2.3
11/14 6.7 7.6 140 7.0 53.6 0.1 0.6
11/29 4.0 7.6 — 7.5 52.6 0.5 0.6
12/20 4.0 7.8 — 8.0 26.3 1.0 1.0
1/23 3.4 7.5 — 7.5 34.2 0.8 0.8
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Table 2 Chemical analyses of ground waters in the Hiru-dani and the Waru-dani.

RAP X ATERFE 14 5B (| 46. 4)

Swtion | Date | ieno’ | pH | copduer, | S0y [CtiMer| Nav | K
- r Cotuets | (mg/h) | (mgfl) | (mg/D) | (mg/)
8/15 10. 2 6.9 89.4 10.6 14.8 1.5 1.6

8/29 8.3 6.8 83.0 28.0 6.6 2.2 2.0

9/13 11.3 7.5 138 7.5 31.2 2.0 1.9

9/29 8.9 6.8 114 25.0 24.0 2.0 2.1

No. 5 10/16 10. 2 7.4 100 9.0 — 1.5 2.0
10/31 — — — 8.5 48.7 1.8 2.4

11/14 6.3 7.7 128 6.0 45.2 0.1 0.8

11/29 4.1 7.5 — 8.0 43.2 0.5 0.7

12/20 4.8 7.6 — 9.0 34.6 1.1 1.2

1/23 3.1 7.4 — 12.0 26.4 0.8 0.8

8/15 9.8 7.0 27.4 20.0 5.2 1.6 1.0

8/29 8.7 6.7 34.9 31.0 6.2 1.9 1.9

9/13 7.6 7.0 33.2 26.5 12.3 2.4 1.7

9/29 8.6 6.9 48.1 28.0 26.1 2.4 1.5

No. 6 10/16 8.0 6.9 23.2 14.5 22.7 1.7 1.9
10/31 4.0 7.1 20.5 28.0 24.2 1.8 2.2

11/14 4.2 6.9 20.0 25.0 28.3 0.1 0.7

11/29 1.5 7.1 — 27.5 18.1 0.5 0.7

12/20 2.0 7.1 — 26.0 35.0 1.1 0.6

1/23 2.6 6.9 — 8.0 10.6 1.0 0.9

8/15 10.6 7.1 28.2 20.0 13.0 1.4 1.1

8/29 7.9 7.2 38.0 31.0 5.7 2.0 1.9

9/13 7.5 6.8 30.4 28.0 14.2 2.5 1.9

9/29 8.5 6.9 52.2 24.0 25.6 2.6 2.1

No. 7 10/16 8.0 6.8 23.0 25.5 28.0 1.8 1.9
10/31 4.0 7.0 21.0 29.6 28.7 1.7 2.1

11/14 4.2 6.9 20.8 25.0 32.2 0.1 0.6

11/29 1.8 7.1 — 27.0 24.4 0.5 0.7

12/20 2.0 7.1 — 28.0 23.7 1.1 0.6

1/23 3.0 6.9 — 30.0 9.1 1.0 0.9

8/15 10. 4 6.9 48.1 10.2 8.2 1.5 0.4

8/29 9.3 6.8 82.0 19.0 10.5 2.3 1.1

9/13 7.9 6.8 68.0 16.0 15.4 2.5 1.0

9/29 8.2 6.8 60.7 15.5 24.3 2.8 1.5

No. 8 10/16 9.4 7.0 49.0 12.5 36.7 2.1 1.2
10/31 4.3 6.8 44.4 18.5 34.8 1.9 1.7

11/14 3.8 6.8 47.3 17.0 34.0 0.2 0.3

11/29 1.2 6.9 — 16.0 23.3 0.7 0.4

12/20 2.8 6.9 — 19.0 14.9 1.1 0.7

1/23 4.0 6.9 — 21.5 13.6 1.9 0.5
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Table 3 Chemical analyses of ground waters in the Hiru-dani and the Waru-dani.

. Water Specific . 34+ 24 . .
Ror | cotoced e pH (?ﬁd/‘;fﬁ) (;srigfz) Ca(m*g'%g (EZ /1y (rr11<g /0
8/15 83 | 6.7 45.2 10.4 7.5 1.6 0.8
8/29 8.8 6.6 54.0 21.0 9.5 2.4 2.0
9/13 10.0 6.7 65.0 19.5 17.8 2.7 1.3
9/29 8.2 6.7 40.5 20.0 27.2 2.6 1.5
No. 9 10/16 7.5 6.9 40.2 16.0 38.1 2.0 1.4
10/31 10.3 7.1 45.9 22.0 39.7 1.8 1.9
11/14 9.0 7.0 4.0 18.0 28.2 0.1 0.5
11/29 8.0 7.1 — 18.0 37.2 0.6 0.6
12/20 8.0 7.0 — 21.0 14.9 1.3 0.7
1/23 8.5 6.7 — 22.0 10.2 1.9 0.8
8/15 10.4 6.4 90.0 10.7 14.8 2.5 1.1
8/29 11.4 6.5 120 25.0 17.5 3.6 2.4
9/13 11.0 6.2 135 22.0 25.9 3.5 2.1
9/29 10.3 6.2 90.0 24.0 26.9 3.5 2.3
No.10 | 10/16 9.5 7.0 800 18.5 55.7 2.8 1.7
10/31 9.8 6.6 108 23.5 52.7 2.9 2.3
11/14 8.4 6.5 112 24.0 42.7 0.8 0.5
11/29 6.8 6.6 — 27.0 37.2 1.8 0.8
12/20 5.5 6.6 — 26.0 34.8 2.6 0.8
1/23 3.8 6.7 — 8.5 25.3 4.9 1.0
8/15 8.3 7.1 51.2 10.0 1.5 1.5 0.2
8/29 10.0 7.0 70.0 15.0 11.7 2.7 1.4
9/13 10.4 7.0 89.0 14.5 22.7 2.5 0.8
9/29 8.1 7.0 56.0 14.0 30.4 2.4 0.9
No 11| 10/16 6.9 6.9 53.4 1.5 40.0 2.3 1.0
10/31 8.3 7.1 56.0 11.5 56.5 2.3 1.5
11/14 6.0 7.0 63.0 12.0 27.7 0.2 0.3
11/29 2.5 7.1 — 11.0 27.9 0.8 0.4
12/20 2.5 7.1 — 14.0 42.7 1.2 0.3
1/23
8/15 8.7 6.8 75.0 | 10.5 12.5 1.6 0.3
8/29 9.5 6.6 100 | 230 14.5 3.1 1.4
9/13 9.9 6.8 120 21.5 21.3 2.7 1.0
9/29 8.7 6.7 78.0 22.5 26.2 2.4 1.0
No 12| 1016 7.3 7.1 84.0 18.5 54.2 2.3 1.1
10/31 6.2 6.8 83.0 23.0 62.2 2.7 1.6
11/14 6.5 6.9 99.0 21.0 30.2 0.3 0.4
11/29 6.2 6.9 — 22.0 34.7 1.0 0.4
12/20 5.0 7.1 - 24.0 35.1 1.3 0.3
1/23 4.8 6.9 - 17.0 15.3 2.7 0.5
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Fig. 6 Relationship between soluble SiO? and Ca?*+Mg?* in the Hiru-dani basin.

3.1 R#KkFOHE SO, & Ca**+Mg** OZEMEF

IF SIO; & Ca? + Mg & BB e v BRIEBIZEWT, Fig. 6 2573151, BEokigo
No.4 3> & 08 No. 5 Hi5 T, B SiO, 0B % Ca¥*+Mg* OEFREZ ., $7, ZOEHIKE
Vo BIEIORE L T Wil @ No. 6, No. 7 3+ X If No. 8 #if{Tid Ca®* +Mg* oaRHHID%EL,
Wi SIO® OB REMITE o TnBo '

7 ARHRTR Fig. 7T 3RT X5 1, SROMICEBEEREHA LD bRk ve HAo No.9 31t No.
10 DM ED D DR—BITETE SIO; OEENBEL R Thb, 7k, Ca*+Mg 04 BOEH HHETE SIO?
RHEBLTKEWI EEERTH 2,

3.2 RAKNOTROSEREICDONT

No.1l: pH oZHd 6.8~7.2 0 TRREHIE L, B LOEBEL LD OLNE N, Ca Mg
DL BZEHIE 9.9~45.3mg/l OB TE LL{LH LT, B SIO* 0GR OEEL 9.0~23.5 mg/l DY
TINE o Nat OEBOEEZ0.1~2.8 mg/l T, 11 A 4 B2 BRI KE(EH LTS, K" ofgi
DEENT 0.5~2.2mg/l O, 11 H 14 BRI RELEBH LTS,

No.2: pH oZHt 6.7~7.1 9l T/NE\n, Ca’*+Mg* DERBOEENR 11.4~40.2 mg/l ORTE
Lo %7 SIO; 0 & B OZEENL 10.3~22.0 mg/l O T/NE o Nat G EOEBNE 0.1~3.0mg/l ¢
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Fig. 7 Relationship between soluble SiO, and Ca?*4Mg? in the Waru-dani basin.
T,

NHRMAEHEIKRESEBLTNL. K* 0 ROEBE 0.5~2.0mg/l ofT, 11 H14 A%
BWIRKELEHLTNS,

No.3: pH @ #Eld 6.8~7.1 DET/IhNA e Cat*+Mg?* & EOEEIL 7.2~36.5 mg/l ORTKA &
Vo B SIO; 0 R oZBIE 10.4~29.5 mg/l ORI T/IHE v, Na* 0 &R OEEIZ 0.1~2.5mg/l D
T, 1 A4 B2BITRELLB LT, K 0GROEH R 0.5~2.3mg/l DRFTKE VN,

No.4: pH oZ#jE 6.9~7.8 DM TIHEHEITKE ., Cal*+Mg?* 0 a4 ROEE I} 6.6~59.4 mg/l O
THETKE W, BHF SO 0EROEEE 6.7~28.0mg/l DITKE WA,

8H29\0E9A 29 aLIM
DIODERIL 1I0mg/I YT THB. Nat 0FBOER 0.1~2.2mg/!l DT, 11 A 14 HEHEITKES
EEL T3, K* 0GR 0KHEHIE 0.6~2.3mg/l DFTKE V.

— 11 —
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No.5: pH oZBhid 6.8~7.7 oM TIHHIZKE n, Ca?*+Mg* 0GB OEHIT 6.6~48.7 mg/l O
THERTKE W, BT SO, OEROLHIL 6.0~25.0 pIITKRE V2, 8A15H, 84297, 98290
PLUIABAZRVWTR ZOEEN 1I0mg/l LITTH5, Nat 0 #Z 0.1~2.2mg/l, K* 045 ERI
0.7~2.4mg/l T, 231211 J 4 HABIZKELEH L T2,

No. 6: pH o%#)it 6.7~7.1 OB T/NI . Ca*+Mg? O HFBROLHEIZ 5.2~35.0 mg/l D TKAE
o B SIO: oG &I 8.0~31.0mg/! oiiiT, 10@EopT, &8 25 mg/l PUFodor 3@, 25
~30mg/l DRYT/INELEBHLTwbB. Nat & EIT 0.1~2.4 mg/l T, K* D& &1 0.6~2.2 mg/!
ofiT, L3Il H 14 HU%, Z208BBAIDE{ .5,

No.7: pH o%Z&hE 6.8~7.2 ofTcliH/NE v, Ca?*+Mg* &4 ROLHEIE 5.7~32.2 mg/l ORYTW
20 THbo #F S0 0GHEOEHIE 20.0~31.0mg/! DET/HEn, Na*t 9 &R 0.1~2.6. mg/!
DT, K* 04 RI1Z 0.6~2.1 mg/l ofT, Wind 11 A 14 BL#%, RIKERBDELE>Tnb,

No.8: pH &)t 6.8~7.0 plET/HhE o Cal*+Mg? 0&EOLEHEIE 8.2~36.7 mg/l OTW
L0 Th b TR SIO; o & BEoZEET 10.2~21.5 mg/l O T/HEn, Nat & E130.2~2.8 mg/l @
mc, K*oad8iE 0.3~L.7mg/l oM, wihd 11 A 14 AL, SRBDEAENICD 5,

No.9: pH %8t 6.6~7.1 TP hkE o Cal*+Mg OEBROLEHIL 7.5~39.7mg/l DT
K&, B SI0; 0 BROEEL 10.4~22.0 mg/l DB T/NE\n, Na* 0&&IZ 0.1~2.7 pfT, K*
O& ]I 0.5~2.0mg/l OT, Wwihd 11 A 14 ALK, BRKEENDEL k> Tnb,

No. 10: pH oZBEhid 6.2~7.0 DT A X\, Ca+MgH 0 & ROZEHIZ 14.8~55.7 mg/l pick
HRAE V. BF S0 0FEOEEL 85~27.0mg/l offit, 8 29 AdbH 12 A 20 HORTI/ME
o Na*t 0EBOEEL 0.8~4.9mg/l DETHERKE V. K* o0& B 0.8~2.4mg/l o, 114
14 gLis, SRREEBEDI L Tnb.

No.1l: pH 0ZBjE 6.9~7.1 oETIEEITNE n, Cal*+Mg** 05 HEOEEE 11.5~56.5 mg/l ©
B CIERITRE o B SIO, 0SB OZEE L 10.0~15.0 mg/! ORITHEIZ/IE v, Nat 04811 0.2~
2.7mg/l plT, K* 0& 812 0.2~1.5mg/l olT, wFhd 11 § 14 BLE, GEISBILTnD.

No.12: pH o%#it 6.6~7.1 ol cKk &\, Ca?*+Ng** 0 G BROLEEIE 12.5~62.2 mg/l TIHEI
KE o 3% SO, 0B OZHIL 10.5~23.0 mg/! DA T/hE W, Na* 04 8L 0.3~3.1mg/l ORT,

Table 4 The classification of consistency and change in chemical composition.
Form of change: A~L
Grade of consistency: v-very, I-large, m-medium and s-small.

pH Ca?+ - Mg?+ SiO, Nat K*
No. 1 m-A 1-A m-A 1-A m-A
No. 2 s-B 1-A s-B 1-A m-A
No. 3 m-GC m-A m-B m-A m-A
No. 4 1-D v-D 1-D m-A m-A
No. 5 v-D v-D 1-D m-A m-A
No. 6 m-F m-F m-F m-A m-A
No. 7 m-F m-G s-B 1-A m-A
No. 8 s-H m-H s-H 1-H m-A
No. 9 1-1 1-1 s-H 1-H s-1
No. 10 v- 1-J m-J v-J m-A
No. 11 s -K v-K s-K 1-H s-1
No. 12 m-L v-K m-B 1-H s-1
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RE - RE : HHE)IERICB T 3BkO4HE (2) 739

K* 94812 0.3~1.6 mg/l OfT, Wwi¥hnd 11 § 14 HLE, SRVACKI L Tni.

Y RITH~RE LI 1Z, BHETEFTIRRRPOLEESROBENEMITIEX ORBHRALDLN S,
INLOBGEEDLH IR T DR, SROEBOKRE S LEGHORRICL > TEE L0 Table s
Thbo FHOERIZ No. 1 15 No. 12 27, JEIZ A b LofESEo0tHEb L.

BB O KM & RSB O KR KO EEDEY Table5 t4 2L, pH 0FHOKE I L L ULEH
DERTFATERAEDON L. Tz, BE SO, k8 Ca?*+Mg? T T AROERAEDLRN
%5, Nat XU KY ZoWnWTHEZEDERZA LD LNE N,

3.3 RAKFDOERODESRABHICDONT

87 15 B : erBORBEHRICE~TH, BE S0 0GRME L, BRBOIAMR T RBICEE
Si0; 0B % e Ca*+Mg? DERIZAABOILKIIR DO ML PE ~AMIZS 5, pPH L EY
BERABOEKMBTRKEWERRT. Nat XU K 0FRETHRIZEES L, BROFHAN2HNS D
DEYVERBE V. 7VBRPATHULEDL S 2HBERALEDLNE N,

A2 : e rBIZEBWT, B S0 OERIIMAHEMERE X RBEBRICHEFKEL, LkzsaR

30—0O

0]
(o)
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20 \9,

O No landslide area

~ ® Landslide area ./
> o) /
£
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%10 —= *—
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0] 5 10 15
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Fig. 8 Relationship between soluble SiO; and water level in the Hiru-dani.

— 13 —



740 HERMIKAETERFE 14 5B (B 46. 9)

BEL ZHEMICH D, Ca¥"+Mg 0 & BIIRFBBIBHALRT. PH S UBEFEHBOMK
WRTKELREEZRT. Na* XU K* 0FBRETHRIEEBAEARD 2. 7LVBREPNT, BROTER
RerBoTFHRIZEMLTWS,

AKX H: e rBIZENT, B SIO;, oS BERBOR KB THRIER DL, REBTREY
EBWEMIZH 5, Ca¥*+Mg? oG RBESITHIB O KB TIERITE 5T, KBt E %>
Twb, PH 2L VBEBERBBOEAMBTRKE  A>TWwd. Nat 0GBRETRIZES {, K* LR
DURHBBTEL o T, TARREVWT, RROFTHEBeVBROTHROIDITEB LTS,

3.4 XKD OTHSESEROEFR

EAOHEIE—RIZBRICL > CTOERBIINIGFAVB NI E0D, HEOERARE LTKRAFTD
ARERIIBROBERLLEDOLNIOTRENIEE L S,

BRLTHRIBOBBKRENONICT IS > T, BRARMEHIRARBRKOKRICHES 0T, &
CTHRBKOKEZBRHEEZRETLI0L Lo 2d, ERKOWBRLRTHRL LT, cVvBORR
BRICH T ZKMEYBA Lico KLERHEAROMIFI Figs. 822U 90EEDTH B,

Fig. 8 iis# SiO: &R L E ARRBRIBRICH I 2 ALOBKEER LSO TH B0 Mo AMET
BkfEA 0~12cm offich 2 & %, 7% SiO; 0&&IE 6~9mg/l ORITIEL A EEM L E o KL
12em [ ETIRIETE SO 0 BHAITHMT 5. L L, 2OMIRIILOEND 5. Rt TRH,
B SI0; o & &RIX, KL 3~12cm OB 27 mg/l HiEOEER LTV Ao AiLH 12em LI ETREZD
HitEboE Lt bR D,

Proztdb, B SO, o0&y bMBOMERE L REBBRERIL LS &3 284, Kb
3~12cm i H 5 & &, T SIO; OFROEWUEIZHDLNZ I EFMATHREIVWEE LS,

Fig. 9 13 Ca®+Mgh Q&R L e vARBEBRIEFT ZRMOMEGEERLEZIOTHS. 20BN
T3, BBomAHE & RFEBR L OMIZE T2 Ca*Mg?* 0GB O ZEIIKMLA 5~10cm it 5 &
EHBEIIAEDON S, £z, Cal*+Mg? o&&I, K 0~8cm pifciginl, 8~16cm OTH
DT HBRITH D,

KRKPOREOGEDI O, HEOK L RFEMRFXINT 554, ULOEEND, COHRET
DI OKEIIZAKALA 5~10 cm DRH L N EEZ 2o

KEVBBROZELXZITTVnEENS ZLERYLLTH B4, KERKARKOBETT 2R L KT
REBIZL>TEAIR, KB I U Z0EHOBRHICL 2BRBEEHRITL > TRE->TBHbh 1T 5,

L7zdio T, BEEBRWEOEELRD LY, RAKHOHABRREL XRAKFOXRETREOHFRIIOVWT
B3 Lico Fig. 10 (2154 SiO0; LHTHBMBR L OBRER LI OTH 5o B HEFRE M(mm/day) i1
KHOL1HBTOBRERE m, n HROBHE m. iZ200wT, (1) RTL > TRBEIDTH 5,

M=4m+2m,+m;+1/2m,+1/4m;+1/8me+1/16m,+1/32my - (1)

W SIO, 0FREHBOMRIMIRICENT, WHBRRBE L 22T L > THL A2 HMMBAED
bz, REIBHBRICENWT, WHBRRENE & 51 Lictto THIZHARE SO, 0FRAIVNE{ % 541
BH5bo

L L, SiABNBNE L 22 LEAHE SO, oG BOMR, HEOMLAMEO I 0L RHBEHIRD DR
RUEERTLIICR S 2D, BREBVERICZL 22 LRAKFOLRERITHBEEN R 2 2H1
BHEDLND, ‘

UbkoZ tdb, BEBREOTDORRKOEKD, WHBREOVENET, LddKABEELTH
LI A L wetEZL LN 3,
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Fig. 9 Relationship between Ca®*+Mg?* and water level in the Hiru-dani.
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Fig. 10 Relationship between soluble SiO; and rainfall in the Hiru-dani.

4. HMEBSEESCKADSHICERORIL

ERORBLEMEREL L CREREOBENOAD L, BAORLELOVTROLI B EBELLN
3o HMEMEICL > T, WL IFDUHNROMICHEET 5 2 EHARTS 2. —RINIC, BRL X
COUENICE - THK, Tk FBKREBBAL, BAOALL LIUVERERESE TV,
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R - RA : BHIIGRICES T 2BEKkOST (2) 743

IOBEBHRITE AT, BRI Z - THK, HTKkE L CBKBRKOBANEE SN, BAELTE
BHEATHALIEBHLLTH S,

¥, No.4,5 1, 2L 812 dEBF 2R FT2RKBKTH 20 27, No. 4 X (85 dAE O I KR
EHTFLTWw2o

XL, KEORELLWTD, HEOBKMRERTT o AKMBKITE G +Mg? 3£ {&%h, pH
PENZERRLED LN, 2, BRAOBMRIERIIEFNTY, BALL7cEGD 61t Ca*+Mg? 251
LeTnZ it wbnik,

UEBRRIZELORALIE, HTF AL X UBKBRICLD2EETZEE2ED, RYUETIREDSONPo TWIE,

5. ¢t ¥ U

ey, TARERICET 2 ABOEKMIRE, HERED S A0 bR EREIRMLET 5. X518, KE
DREBIIENT, BRHFORBERBKOLERERIIHADN T 5o M OILAMIE & R B IR O KKK
OHER e vEARERDOKMAOI~10cm OffithH b L %, HE2VWERTHBHEN O mm g FTo L X,
Ca®*+ Mg g RENKLE-> THbLL L,

DT ER, IoHBRFPIIHETHMOl DOHRIZEZLIDOTHENNEEZ B,

LaL, BEoFmE L TR, HEoBHRMEEL L ORI 5 M8, %2 idEmdgg, £E5s
JCEROVVTHNONEHMEL E, BE{ oMBABEH I,

IhLOMESIIONWTY, A, FHERHEMATHELWEEZ TV,

BBIT, ARREETT 2BV BN EHACHEBRERICLDOHELET 5o

ki, ARRCE L XBENEREBEO-RBEER L L E2H4ET 20

2 £ X #®

1) REBE - RESEY SAORMLHE), FEAENEMENRER, %13 5B, 17 45. 3, pp.
621-627.

2) XHBE-REEY: FOIKRKCE T koM (1), f@REHRPFRRER £1358,
iR 45. 3, pp. 629-645.
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