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Landslide at the Open—Pit of the Minami-Shiraoi Barite Mine, Hokkaido, Japan

VAN BTN
Masahiro Yahata

Abstract

The landslide movement had occurred in 1987 to 1988 at the kaolin open—pit mining area of the Minami-Shiraoi
Barite Mine in southern part of Hokkaido. The kaolin and barite ore deposits are middle Miocene kuroko-type ore
deposit. The above landslide slope is located in the upper part of the old-landslide. As soon as the No.2 kaolin ore
deposit open—pit mining began in Feb. 1987, the landslide movement had occurred, and main scarp appeared in the
front and north slopes in July 1987. The landslide mass is composed of welded tuff and resedimented facies, and
pyroclastics of Late Pleistocene Shikotsu volcanics and Plio-Pleistocene Soukeishu Formation. Based on observation
of outcrops of open—pit and drill cores, and measurement in drill holes, the slide surface was recognized between
Miocene argillic rock and Plio-Pleistocene volcanics.

The landslide mass consists of six blocks (A to F). Deformation of the landslide was followed by enlargement of

open—pit area of the No.2 kaolin ore deposit, and the landslide mass disintegrated into several discrete blocks through

the development of transverse cracks and compressional fractures, and rotational sliding.
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Fig. 1 Geological map of the Shiraoi area, simplified
from MITI (1979)
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Fig.2 Landslide and lineaments in the Minami-Shiraoi
Barite Mine area, based on the air-photographic
interpretation. The air—photograph was taken in
1964. The geographical map (1/25,000: Morino)
for background is published by the Geographic
Survey Institute.
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Table 1 Progress of mining and landslide movement
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Table 2 Matters for investigation and summary of observations
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Fig.3 Locations of landslide observation and direction
of landslide.
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Fig.4 (A) Drill hole columns on the geological cross
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stratigraphy of the Minami-Shiraoi Barite Mine
area.
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Fig. 22

Landslide map based on the observation in May to July 1996. Counter lines are in 1985.
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Fig. 30 Basal-surface level of the Shikotsu volcanics. Counter lines are in 1985.



22

b EE R T AT, 58445, 1-28, 2012

HEHES R Q
HFUR - SRILRHAIE (1985 FEFR) Ii5
AE - N F - HEKEBET T ER
BT IMASETEICK B
/
*

i
ﬂééﬁﬂ;@&%&a

M A SEEETLI 1987 4 12 3 ~1988 42 2 BICHEH] | | — ‘\

oy @;@@\g@? —gw\u;kwe
i Jage s
V,'n,

PW@A A gty ottt
‘ ﬁﬁw ' |
wlﬁ

a
‘/ — — = =zam _— Bekm
g0, TR yF wE T B

| -
Iy BE

X R — HWEKRBOAEE-—— Al S| e W e BER—UYY

Co \% EHAILIERY (FEEREAE )

S NILE Y (AR

¢ '>>7;~,v\ = - ﬁama_i\_ Ji;iﬁkg

IR BB A (FEHR L1985 )

Fig. 31 Distribution map of the Soukeishu Formation. Counter lines are in 1985.

Po TS g TWDB, F£7z, FEmfh & mEEbsmm o
M TR S8 6D,
F3KICHFERB O SAKEZ R LT, ZOKTHDL
D7 X O ITCHBEERB I —RRIC AL T DH o TR <,
JeEsRimE, LA, &5 ERRE B R m o
B OBV A L, Bk SRRSO H R LR
BAGNTITNE & A EBA L TV, £ kL
HA P BL T A v B 38 1T 2 PUIRERAHI I b 4345 L T
AN

PUboZ Lk, X7 KIUEEys e, Eid
DYPCRHIE MG LI AT VT, T
REIIHIFI SN TNz Z L 2Rd. Eiz, #HITDN
DRGNS OB 5, FHHERBHS L <ICIER
FECHTARmICZ<BOLEND L, EZTDEN
CHEBEMRE B2 N BETEIRDOND R L,
KGR IE R IC B W COKBBRENFEL 22
EERIRLTWAD, 1987THEICHEAL iV 1%, Hi+
ARy LHREH O LI E 2 b0 TH DL L OD, Ll
DOHEMERHEIT L - T, ZOEROTT HH S 1,
T T AT X9 et 5 O LR ORI B T2 b D
EEZD. Fie, EEAREOEEEEICEWY TRV
WA PTEFE R SE D 7 vy ZALDNEWEBHIZ b 72 0 38
OoENTEZ EnD, SEOMT Y LFEURROELL
DD THoTebD EHEEESND,

V sbhyic

FEHEENT A MEILERRIREG ISR 5 2%
NYEALE, BIRITADBE & &L 7o THAL ZFH
ThdEFRD., KT HFEL, HBITHICED
EHOMER LR B ORER, % L TRk H 1k
O, WATORBDLY, I HICKRXFAEEOBEDY
ICRWTHEEL Wi 25kt L 726 Th & o Tz,

LarL, e AR EL TWIZHIK To
BZATA T D Z & OFR, FREEITD & L VKE
FHHRHETWRPSTZI LR, RERREEZE V.
ENICI 1T 2 80ILBRITIERE I 2 < o LBIETH
505, AARFIEO XS B, THStohT
DOHRLEZ O BARITAZFE TS EToORER
Wi 2 5EHBTHHD.

x|

HUERAAT (1967)  ALWEES B IESBIRMAE. HE TR,
575p

MTRTESE - R R (1986) « FamdbifE 7 ) — v % 7
WOV O OFRREL A OK-ArFER. SLILHE, 36,
21-26.

R - EASER (1985) : AEMIBO 1 4D VAR
(LY IR B 7 TR A B 524 . R & IR R A T A
56,1-22.

IRFRME - ML (1993) @ 70 Rg AL HEE FE P 5% LA
IROK-ArFEA, EIRHE, 46, 327-336.



FIE#ENT A NMLIERERECRIT 2 =0 1IconT UUEELL) 23

AR B - FER SRR (1967) ¢ REARE e 11 5 i SRR A A i

JeiiE TR AR, 110, 1-11.

WREESEA (1979) @ IRANS3AEE RN A A [Tk

WPHEEA IR T RV —JTF, 49p.

JURBIEGL (2002) = AL¥EIE I 35 1T % 1 3587 A4 AR o SEAL1E
B ELOBOKIEE OREZEZE 8, b 3o E 78 i &
73, 151-194.

Yoneda, T. (1995) : Barite ore and alteration minerals of the
Minamishiraoi kuroko-type barite deposit, southwestern
Hokkaido, Japan : Implications for the environment of ore
formation. Resource Geol. Special Issue, 17, 120-131.

FREA - NE BB - JAREIESL (1987) ¢ AbHEE F ) _ER
OB ZROBE. =R RIF624F BRI AT R
STEEEEE, 0.

(FEE)] AEAOFFHE

EAEAEICBIT 2T OFT Y EB LU R H

BEET 50, ERAEOFIFFEOT R LT
ARY) LN TEHA 7 FTOFAER— Y > 7 B3 gLleE3E I
ToTHEEESNEZ, UTCEIIFOME (H42) 12
DNTHRD,

(62-157)

PEEHIMH : 198712 15H ~ 29H

R © 80m

I ErSTBREAT Y 7

X kg Y (0 ~ 48.80m)

0~ 17.95m : HHEFEME : &4k L L TRBEZEL, &
WA~ kLK E8BA (62 ~ 20mm)
NHR5, EERMETIERE LT A YA
N (¢ 60mm) ZETe, BAIIMESRDO Z L
N, TAYA MIMETHL., =2 70K
MAT A LRIZTRD T ENEWD, KILKKLT
EMBHD B DA ORER, BLOT I FHEED
D EHERERE ST S D,

17.95 ~ 22.25m : [& FKFHEREY) @ S IR IKIE G
DORREAB O v — NRKILK P B2, 1~
3mmOIIK D BV K LR LR B 725,
HEE (BIE : £1.25m) 12X ¢ 10 ~ 30mm®
I<WBLEEAEREEND.

22.25 ~ 33.50m : KWFEHEFED) © K DERE 72 Ktk
MHEBYTH S, 1 ~2mmD KUY T ZkiF1%
F<RBL, BHEREETS. 02~ 30mmD

FBEALILBEAZZ < G0, 2EFECTNHRTH5.

IR TH S,

33.50 ~ 35.60m : [F T KIRHEREY) K OWIE 225
EKILIRTH S, fEdbi 7 & LA K<
HDE W B d 5. Rk T, F
PETIIR D L HIRL O K LR TH 5.

35.60 ~ 47.90m : KR HEREY Qo BHERETE H
D VIEEE T K RRHERE ) 2 B Te) - KT, X

R 2 KRR TH D, FREREMETH D,
TIE, TA4F AN, BRERKE, BARED
A (010 ~30mm) 2% < Eh, NEKTH
5. WEOKLKIITHEARERRZ < GEND,
7B, WEEE40.50 ~ 41.10m (BJE : 60cm) &
J£44.50 ~ 45.50m (JBJE © 1m) (IS EE KL
IRBNAET D, T OXKILPRIERE T KR &
HWEZOHHEREE TH 5.

47.90 ~ 48.80m : FLJESE : K5 AL L 72 BEOE Lokl
JRIET D O HEEI A B 725, X5 kil
W HRDO KWK EZ < G2 L, FAO
B =R OR AL U T2 BEPCE ORED RTREME DS &
v, TZTIHEERE LS R, KBTI
XY EAAHEDOEPEATE Y — v OFTREMER D
%, EERICOWTIEER L 77,

Fr B BRI e (48.80 ~ 58.70m) ik fh~ HEAE €4 D EEIK

BB RB. ERROBA S &, 2
ICHE Th 5. il E TOR LI T A 2
JHANTHD., 0, HEHOBGEESST0 ~
59.60miE 1 A U VR B E de. BREES4.80 ~
57.95m TIEE LA Z & Lo,

ki EE (58.70 ~ 80.00m : FLJE) : HF K 4 0 WU kS

TibETH D, BRESSTO ~ 68.00mT X A
UVIRU D R A7 74 NEREEAED, BRE
68.00 ~ 76.60m TiXH A4V ERE HALED, B
[£76.60 ~ 80.00m (fLJE) TIEAAZ XA NE
bRt | =0/ SR A BN AW =N DY e oY | =R el i
TN EL<EEN, TORDKEKAERT D,
F I BREETS ~ 79m fF 3T TIEE 4 1 I B E A
22T, WETHD.

[62-2-157L)

PEEHIA 0 19874F1 H8H ~ 13H

iR © 40m

il EDSIEERAT v 7

B (0~9.00m) : MR DR KILIKERE . VRE

8.95mf T ITHRIT DM ARBIEL 5. HEETSmT
= IRA TN 72 D
+5 (9.00 ~9.55m) : WK A~ R0, A 5

NHh, WWR %< &8T5,
EHkILEHY (9.55 ~ 22.50m)

9.55 ~ 11.10m : FFHEFEAH @ 18 DB 72 K 11K A
b, LEOEA (¢20mmixk) &L,
11.10 ~ 18.30m : KF-FHEREY) (§5VA%E) © KD,
OB 2R KFEHEREY 0 670 5. A DS ELEE

L, H<HERKL TS,

18.30 ~ 22.50m : FFHEREAH © HABE T, WEH~OR
HE R TE e — A KILUKPB RS, &ILH,
TAYA N, BAREDER (¢1~3cm) %
Z <&t




24 AL e, 55845, 1-28, 2012

HEEkE (22.50 ~ 37.30m)

22.50 ~ 30.70m @ Z2 LU B VA AS EE IR i ¢ JK (4 THREE.

EEIRERHELPEBRL, BB THD. Ll
BB DER BT,

30.70 ~ 37.30m : KL BEE ~ VR HERE Y @ b2
(3070 ~ 33.30m) VXRFIK O~ o~ 1Bt
T, — REER AR SHURLEE S O & 21
B3, TUREDZ N AVEIK 72 K L PR ~ VR e HE
B TH D, THE (BE33.30 ~37.30m) 1
JRETT, ¢ 10 ~ 70mm P EES k42 kL H
S~ VR HEREY). BERE X2 LA BSOS
MV, BT LS BRI RS <0 e PR £ T
BIPHRY, RRHETHD.

fE BRI R (37.30 ~ 40.00m : FLEE) © 488 K ~ ¥k
COEIREP S5, EFROBEL %%
<EH, PLEETLL TS,

[62-2-257L]

PRI © 19874E1 H 16 H ~ 27H

PEER ¢ 59.20m

L@ @ BB AT v 7

X% KIE Y (0 ~ 20.20m)

0.00 ~ 16.80m : KFEFHEFEY)
KoL ~ B DR IR A4 D KR AERE Y 5> & 72
5. BERFBDSRL, BELIEE (o2~

60mm) & KRS0 5. SRICREIRTH S,

BRI B L IEENREO LS.

16.80 ~ 20.20m : & T KFLHEFEY)
FABGEOME 72 KUK S5, v—NET,
RS X,

HEEHE (2020 ~ 33.45m)
20.20 ~ 25.00m : LA B IR BRI A

RROREE 72 KB DR CEBEIERE B D72 5.

EEIIET, —RRUBREFEEET D, &
X ¢0.5~2cmT, ZHENET, EEITHE
FERkEmMA B D, G202 ~ 21.08mTix
BPMTETHS.
25.00 ~ 33.45m : LA BRI S
RORHE 7, PR~ B IR ~48 K 4 D HUBLEE A ~
KILBEEEIK AT 5, o0k kL T 5.,
FR AR (33.45 ~ 38.90m)

RORE T, WHEFE~BIREORIKEP LS.

B EMIETAA 24 N 2EOHlEEREKETH
D, VRPFE34.80 ~ 38.50miLBHK o MR EE K S >
5720, ¢ 1 ~3mmD T ¥ AN—fE K

b &% <G, EREH (BER40cm) 138
B E T KILBERIKEP SRS,

kA (38.90 ~ 59.20m : FLJEE)
R, BK~RIKEH 0 6R5, AT H
A MY L A CEBEAEERICER D,
WALSEY 2 % < S Eelo DIRFIRGRZ . i 5B
T A OEEPCAE DR RBO b s fh, o1
~3mmDOAEERDBEEND.

[62-357L]

PRI : 19874E1 A 190 ~ 310

PEHER: © 94.85m

i : EB3ERERT v

X kgAY (0 ~ 58.50m)

0.00 ~ 12.50m : KR HERTY © E ~ LR H,
JR~ IR D KRHERE D 92572 5. KILIK &2
Fel, I<HEBLEEA (63 ~20mm) %
e, JFARKTH D, THETOSCHE.

12.50 ~ 19.30m : VA EEIKE @ I ~ 00 H T,
IR~ IR B DEHEERIK A D T8 D, REL v
A DYSFEREIE DB

19.30 ~ 58.50m @ FRHEFRAH © B ~OREE DK ~
WK A KUK OFHERIHE TH 5. KILKAE
T, —HICHWE, FRiIEE e -2 s.
BOEE (61 ~3mm) &, HEEHOBE
F£55.50 ~ 58.50m T 1L ¢ 1 ~ SmmD = H 5Lk
OWEL, v — NEHRH D,

HIEEEE  (58.50 ~ 78.75m)

58.50 ~ 61.30m : HLRIERIKAE @ HE R ARG G ORI
EEHKIEDCE P S0, Kt kL Tn B,
61.30 ~ 65.50m : EREERIKSE @ THE T, BIREADOK
WS EEREPCETH D, —ERIcE L <Ktk

L, FEARHATHS.

65.10 ~ 75.85m : ARG ~ KL BB A © BV
~ RO, D I IR ~ IRE A8 K £ 0D 22 | LI A B i
PRI~ KWK A I B 72D, HEARIL o1
~ 15mmTH 5.

75.85 ~ 78.75m : LA FEHEREY) - SKE T, BEIKEAO
THRRHERED >SS, BEOME (61~
S5em) FEE L, HETIETHS.

koI A (78.75 ~ 91.05m) © KB T, fAaORA
BEIR A ~HLRLBE IR B B 70 5. ok b L,
AATHA XL TH, BAFERFREETS.
kA bim (91.05 ~ 94.85m @ fLEE) : #K'E T, BFKGE

O TALAETH D, AA XA NET LT D,



FHENT A MMELGE KBS BT DT =D 2o T UURBIESL)

1987 % 10 B 15 Bigs

BEE1 #Hy~vpmaes (1987F10H5H k)
FIEWEENER A A DAL AN ICIE ) 5 . BHE R R 72 R,
Photo 1 Main scarp at the front and north slopes, taken in Oct. 5, 1987.
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Photo 2 Scarp at the south slope, taken in Nov. 20, 1987.
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Photo 3  Air-photograph of open-pit of barite ore and No.l kaolin ore deposits in the Minami-Shiraoi Barite Mine

area, taken in Sep. 23, 1984.
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Photo 4 Photographs taken in Nov. 19, 1987. A and B: main scarp at the front slope, C: side scarp at the north

slope, D: minor scarps at the north slope
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PhotpS A: welded tuff of the Shikotsu volcanics taken in May 16, 1988, B: Resedimentaion facies of the Shikotsu
volcanics taken in Jan. 21, 1988, C and D: southern edge of slide block at the front slope, taken in Feb. 18

1988.
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Photo 6 Photos taken in May 16, 1988. A: main scarp at the front slope, B: northeastern open—pit of the No.2 kaolin
ore deposit, C and D: middle compressional fracture at the front slope.
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Photo 7 Photos taken in May 16, 1988. A: cutting slope surface, B~E: scarp
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Photo 8 Cutting slope surface of the south slope taken Photo 9 The No.l and No.2 kaolin ore deposits open-
in May 17, 1988. pit photograph taken in May 16, 1988.
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Photo 10 Air-photograph of open—pit of the No.l and No.2 kaolin ore deposits if the Minami-Shiraoi Barite Mine
area, taken in Oct. 2 1992.
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Photo 11  Photos taken in May 13, 1996. A: main scarp at the front and north slopes, B: gullies at the front slope.



