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ROCKSLIDES RESULTING FROM THE GEOCHEMICAL
WEATHERING OF PARENT MATERIALS

By Yasushi KiTANO, Kikuo KAaTO, Satoru KANAMORI, Nobuko
KANAMORI and Ryuma YOSHIOKA

Synopsis

The factors controlling the concentrations of chemical elements contained in natural
waters were studied. The authors estimated the amount of the elements which were
dissolved from rocks through the interaction between the rocks and the natural waters.

And they show the possibility to foretell zones of weakness and resultant rockslides

caused by geochemical weathering, from the chemical composition of natural waters.
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Fig. 1 Relationship between cocentrations of HCO;~ and Ca?* + Mg?*
in Sumiyoshi-and Ashiya-gawa areas, Rokko.
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Fig. 2 Relationship between concentrations of HCOs~ and Cl- in Sumiyoshi-and
Ashiya-gawa areas, Rokko,
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Fig. 3 Relationship between concentrations of HCO;s~ and soluble silica in
Sumiyoshi-and Ashiya-gawa areas, Rokko.
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Fig. 4 Pelationshipzbetweenzconcentrations of HCOs~ and Ca? + Mg?* in
Takahashi-gawa, Rokko.
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Fig. 6 Relationship between concentrations of HCOj;~ and soluble silica
in Takahashi-gawa area, Rokko.
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Fig. 7 Relationship between concentrations of HCO3~ and Ca?* + Mg2*
in Tenjo-gawa area, Rokko.
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Fig. 8 Relationship between concentrations of HCO4~ and Ca?* + Mg
in Tenjo-gawa area, Rokko.
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Fig. 9 Relationship between concentrations of HCOy~ and soluble silica
in Tenjo-gawa area, Rokko.
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in Uji-gawa (Futatabi-dori) area, Rokko,

_9_




566

28
24
ce- 20

{mg/t)
16

i

AR KPR TRREI0RA (.42, 3)

'S

1 i

o] 10

20

30

40

50

60 70 80
HCO3 (mg/t)

90

100

1o

Fig. 11 Relationship between concentrations of HCOj~and Cl- in Uji-gawa
(Futatabi-dori) area, Rokko.
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Fig. 12 Relationship between concentrations of HCO;~ and solbule silica in
Uji-gawa (Futatabi-dori) area, Rokko.
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g 13 Relationship between concentrations of HCOs~ and Ca?* + Mg?*
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Fig. 14 Relationship between concentrations of HCO3~ and Cl- in Uji-gawa
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Fig. 15 Relationship between concentrations of HCOs- and soluble silica
in Uji-gawa (Nodani) area, Rokko.
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Fig. 16 Relationship between concentrations of HCOs~ and Ca?* +Mg?*
in miyohdji-gawa area, Rokko.
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Fig. 17 Relationship between concentrations of HCOz-and Cl- in Miyohdji-gawa
area, Rokko,
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Fig- 18 Relationship between concentrations of HCOs~ and soluule silica
in Miyohoji-gawa area, Rokko.
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Fig. 19 Relationship between concentrations of HCO3~ and Ca?* + Mg?*
in Arima- gawa area, Rokko.
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Fig. 20 Relationship between concentrations of HCO;~ and Cl- in Arima-gawa area, Rokko.
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Fig. 21 Relationship between concentrations of HCOs- and soluble silica in
Arima-gawa area, Rokko.
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Fig- 22 Relationship between concentrations of HCO;~ and Ca?* + Mg?*
in Rokko-gawa area, Rokko.
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Fig. 24 Relationship between concentrations of HCOs~ and soluble silica
in Rokko-gawa area, Rokko.
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Fig. 25 Relationship between concentrations of HCOs~ Ca?* + Mg?*
in Okuyama-gawa area, Rokko.
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Fig. 26 Relationship between concentrations of HCOs~ and Cl- in Okuyama-gawa area, Rokko,
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Fig. 27 Relationship between concentrations of HCOs~ and soluble silica
in Okuyama-gawa area, Rokko.
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Fig. 28 Relationship between concentrations of HCO;3~ and Ca?* + Mg?*
in Mizunashi-gawa area, Rokko.
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Fig- 29 Relationship between concentrations of HCO;~ and Cl- in Mizunashi-gawa area, Rokko,
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Fig. 30 Relationship between concentrations of HCOs~ and soluble silica
in Mizunashi-gawa area, Rokko.
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Bk F IS T A B ORRKF~OTROBA, &< Ca?*+Mg? LU HCOy FORAR
2D, COEYFRAHRD Ca?*+Mg 4RMLEST, HAILOBMCEFKTS Ca® +Mgh O
B0 TRl bieb, £ 5 LTIHDTRRKFO Cat*+Mg?* H%\ %k HCOs SR ERRED
FEE WAEODT CTELD = EMTEBDTH D, KAKFD Cl- BEISKEVCHICEERAIRRK E
PSRBT AR DBAN BB L E LT TUITRD TRV,

SO L EETCRWT IR LOMIEOKRAPD HCOy~ & Ca?+Mg? &L OBfRA T Fig. 4,
7,10, 13, 16 35 1 0° Fig. 19 %5 &, fThoBa& s HCOs & Ca?*+Mg SEMCIIEMBEZA LR
555 (2—1) DHIRCHBLRBBEGBEITE-TWA I Lakbh5, Clm FEASHVE DI ERBHIET
KORRKRADEARENS EE 2 LT ERLHV I L HERTH L0 THS 5, —HleHBIHC
LoTExXBE, Cl- 48 6mg/l UEEUTOREXIFTELS L Fig. 19 RAbhHITLL, Ca*
+Mg?* L HCOs~ & OBIRITFREN TR 2D EhWIRIEMARERA LS,

X, 4FTHELLELETOBEITOWT Cat*+Mg? k HCOs- L OEEMOBEFY 121 ELDHT
Fig. 40 R 7,
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Fig. 31 Relationship between concentrations of HCOs~ and Ca%* + Mg?*
in Ane-and Kusano-gawa areas, Ibuki.
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Fig. 32 Relationship between concntrations of HCOy~ and Cl- in Ane-and
Kusano-gawa areas, Ibuki.
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Fig. 33 Relationship between concentrations of HCOs~ and soluble silica
in Ane-and Kusano-gawa areas, Ibuki.
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Fig. 34 Relationship between concentrations of HCOs~ and Ca?* + Mg?**
in Echi-gawa area, Ibuki.
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Fig. 35 Relationship between concentrations of HCO4~ and Cl- in Echi-gawa area, Ibuki.
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Fig. 36 Relationship between concentrations of HCO;s~ and soluble
silica in Echi-gawa area, Ibuki.
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Fig. 37 Relationship between concentrations of HCOs~ and Caz*+ Mg?*
in Ibi-gawa area, Gifu Prefecture.
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Relationship between concentrations of HCOz~ and Ca?*+Mg?* in natural waters.

Tenjo-gawa (2) Okuyama-gawa (3) Okuyama-gawa
Arima-gawa (5) ZEchhi-gawa (6) Arima-gawa
Tenjo-gawa (8) Rokko-gawa (9) Mizunashi-gawa
Takahashi-gawa (11) Uzi-gawa (12) Uji-gawa (Nodani)
Ashiya- and Sumiyoshi-gawa (14) Ibi-gawa

Ane- and Kusano-gawa (16) Miyohoji-gawa
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Table 1 The chemical compositions of natural waters (mg/l)

the region of the investigation | kinds of rocks| Cl- |HCO; (z::z:z{g)ﬂ solu(bsltieoszi)lica
Sumiyoshi- and 2— 6| 5—110f 0.4—36 8—24
Ashiya gawa areas
Takahashi-gawa 8—14 | 15—120 6—32 19—22
area
Tenjo-gawa area 5—11 | 10— 60 5—20 15—33
Uji-gawa area 9—16 | 20— 90 10—34 19—-26
(Futatabi-dori)
Uji-gawa area 8—14 | 15—85 19—33 20—26

Rokko (Nodani) silicate rocks
Myohoji-gawa area 10—20 | 5—130 5—54 18—32
Arima-gawa area 3—26 | 7— 60 9—20 16—24
Rokko-gawa area 2— 4| 15— 55 9—18 15—19
Okuyama-gawa 2— 6| 5— 45 2—15 14—24
area
Mizunashi-gawa 3—5110— 60 4—23 17—24
area
Ane- and Kusano-| . .. o0 | 2—4]10—130 4—54 4—14
Ibuki gawa areas
Echi-gawa area and limestone | 3— 4| 7— 65 4—19 5—11
- [
Gifu Pref. Ibi-gawa area Zﬂacﬁgfné:l;lse 2 i 10—120, 5—45 5—15
|

SRARI- L ATBECEAILOE HEBY 2 2 il BoEERs HCO: &4 BEnVED L %0 Ca*t+
Mg? SBOBE CEACBHTIEI W LiTks,

—%, Clm EEO/NIVWEKRKD HCOy~ & Cal+Mg?t OFBMOMHRY LS ERAYELHEE .
CDOZEIXIDX 5 RRKFD Cat'+Mg? k1 HCOy~ D3 & A YL THE AN LOBERETY
EFbDEEL LR, Cat*+Mgt 2 HCOy~ SRZOLONLEREORE Y TS - Lo R
TELHETH B, Ll Clr GEIVINIVWKRRKTY, BAZESBILR, £5)k X OEBIIKEO KA
Kzmabhn e, Ca¥*+Mg* FRMAETH HCOy nEThaRAKL BB, TOX 5 AT ER
CHETAIURELYE 2 DI OB ERY Ca?t+ Mgt SEAEDOL &0 HCOy SEOKRETHICE
Briulivo ks,

DDk 5 S a BB X5 8Ee 52 Lic kb, BERKOBALRDLIE D b B KR
FOTHLEAIERRAKFD Ca2*+Mg? H5\ ik HCOy- DEEHLDLERDREILBRER SICHBORED
FHENTELTHA I LA LS,

ESRAZEDORATITEBRICI 4 DFE L Icil4 oo Td HCOs~ & Ca?t+ Mg SR DBMR,
FhbbEHIE L L% Fig. 40 7:5bm 5, ZZCRiLick 5 hEEHmABHI LS, Tihbb
BHERKENLOH SR IBFRIZLCTE, £TOHBAIZ DT Cat*+Mgrt (Ca** DEXTRT)
& HCOs~ L 0ESBFRIT

(Ca** +Mg?*) : HCO3~=1:3
D—EWTEREFIOEREIIRELLEHL B2 Exbhb, JHLTE Ca(HCOs), & LT Ca?* 3%

_30_
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FTWBIEERLTEY, A6 (FMBEESEThh, FAKETHN) HHORMIZ LS Cat* OB
HBEGE2 —HTHLD0THH T LBNEEEND, T2l DEDX S Bzl cRICELiT L
b, FRRKPT Cat* : HCOs=1:3 10l d b 5 LTHIEL R Ca?*+Mg?, HCOy OSEITE
AOBBHETALOTHBE I EXTHTHLEVLDEDTHS, 25 LTIIREDENDHETIWIRD
BARTHBNTE L S IeEEEHBEOBRIELT5 2 LT k- TBCES, BRIIDOWMRER TR~IE
iz, MELLRRAKFD Cat*+Mgtt H5 ik HCOy- OFZENOARFRBOREL L LT TE
HAgEEX RV LD TH B,

COHEEDORES % b HARBILRDOTEE « FRITIEMB0ED LR ES ¥ TOMMKIAER LTS
BRRAPUN TEEFHOBMC L -, 4B HA, FBEBEHOE BN TRIOW BITEX b
o, COMCiic s REHH L 5 ERCER T, BV LEEOBEXR LY, Thiho
KiRIIT 5 RELROEMIFAEBITCHEL TE 1, ARILROFE - FIRILIERL T T LHED T
HY, TOEREZ LhBERCOVCTIERERLSH HRZ R X 2 MEBCHRET 508 TH 5,

i1, £OMOMIBOMECEL TEAHBRFBEES BREHEE 2R &350 EOBERRE 2
7o PR THBAERLI,
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