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map of subsurface geologic types and its relation to liquefaction in Sapporo and its surrounding
areas, Hokkaido. Bull. Geol. Surv. Japan, vol. 50 (2), p. 83-90, 4 figs., 3 tables, 1 map.

Abstract: In Sapporo and its surrounding areas, liquefaction traces due to paleoearthquakes
have been observed at twenty-seven sites of archaeological excavation and outcrop on the
Ishikari Plain by the end of 1998. The sites of confirmed liquefaction traces are closely related
to subsurface geology composed of alluvial deposits down to about 5m depth. The authors tried
to classify the subsurface geology into nine types for correlation with of seismic hazard, using
the surface geologic map of Sapporo and its surroundings on the scale of 1:30,000 by Murase ef
al. (1991). Individual area of nine types is drawn on a scale of 1:50,000. Many liquefaction
traces are located with few exceptions at muddy sites of Types A to C. Liquefaction traces are
rare at sandy and gravelly sites of Types D to F, although there are two possibilities: that no
liquefaction has actually occurred, or that liquefaction traces do not remain or are difficult to

detect. No liquefaction is reported at peaty sites of Types G to I in the study area.
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Table 1 List of sites of confirmed liquefaction trace in Sapporo and its surrounding areas.

Modified from Hasaka et al. (1997).

No |Site Literature and surveyor Paleoearthquake related to liquefaction trace Liquefaction and its scale Type
1|4 cho—me (K135 Ruins) BECS(1987), Watanabe et al. (1993) sand dykes C
2|Hokkaido university campus Fusejima and Hirakawa(1996) Ishikari—earthquake paleoearthquake estimated |sand dykes and sand boilings B

during 900~257y.B.P., and more than 2000y.B.P.

3{North 11 jo (K39 Ruins)

BECS(1995b), Watanabe et al. (1993) a small number of sand dykes [«
4|Ohki (K39 Ruins) BECS(1997a) many sand dykes C
5|Hasekoh (K39 Ruins) BECS(1997b) many sand dykes 9]
6Kanzai (K39 Ruins) Authors Ishikari—earthquake many straight sand dykes with pebble C
7{Kotoni (N426 Ruins) BECS(1992), Watanabe et al. (1993) and |Ishikari-earthquake many sand dykes A
Kasahara(1996)
8the vicinity of Kotoni Station |BECS(1998) a small number of dykes C
(N30 Ruins)
S|research institutes of Hokkaido [BECS, Oka and Ohtsu(1997b) Palecearthquake estimated during 900~257y.B.P. [sand dykes and sand boilings C
Government (K39 Ruins) (B-Tm volcanic ash penetrated by sand dykes)
10|North 18 jo Road (K39 Ruins) |Authors a small number of sand dykes A
11]Takano (K36 Ruins) FECS(ISWO) many sand dykes A
12{North of Hokkaido University  jAuthors many sand dykes - A
(K435 Ruins)
13|Northwest of the Hokkaido BECS(1993), Watanabe et al.(1993) many straight sand dykes A
____|Sapporo School for the Deaf
14|North 31 jo (K460 Ruins) BECS(1980) many sand dykes A
15’North 34 jo (K441 Ruins) BECS(1989), Watanabe et al.(1993) many sand dykes A
{ 16|North 34 jo (K113 Ruins) BECS(1995¢) many sand dykes B
17[(K113 Ruins) BECS(1996¢) many sand dykes A
18{Okadama Airport (H37 Ruins) |BECS(1996a) many sand dykes A
19|Okadama (H317 Ruins) BECS(1995a) many sand dykes A
20|Kami-shinoro (K500 Ruins) BECS, Authors a small number of dykes B
21}ieft side of Fushiko River BECS, Hasaka et al. (1997) Ishikari~earthquake (Ta—a volcanic ash many straight sand dykes B
(south Rhyu—un Temple) [genetrated by a sand dyke)
22|right side of Fushiko River BECS, Oka and Ohtsu(1997a) and Ishikari-earthquake, paleoearthquake estimated |a large number of sand dykes and sand boilings(B
(east Rhyu—un Temple) Hasaka et al. {1997) during 800-257y.B.P.

23]right bank of crescent lake Oka(1997)
and the former Ishikari River

Ishikari—earthquake

a small number of sand dykes B

24]left bank of crescent lake Oka(1997)
and the former Ishikari River

Ishikari~earthquake

a small number of sand dykes

25|Kami-bannaguro Ruins No.1 |BETI(1992), Oka and Ohtsu(1997a)

a few of sand dykes

26{Momijiyama Ruins No.49 BETI, Oka and Ohtsu(1997a)

a few of sand dykes

27|the vicinity of Sapporo Hokuryo {BECS, Oka and Ohtsu(1997a)
High School(K496 Ruins)

B
D
B
B

a sand dyke

BECS and BETI stand for the Board of Education, City of Sapporo and the Board of Education, Town of Ishikari respectively.
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Fig. 1 Topography and study area in Sapporo and its sur-
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2. Toyohira River fan
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Fig. 2 Geomorphological map of Toyohira River alluvial fan and distal floodplain. Modified from Daimaru
(1989).

1. back swamp 2. natural levee 3. Latest Pleistocene alluvial fan 4. talus and gentle slope 5. Late Pleis-
tocene hilly lands covered by volcanic ash 6. mountains and hilly lands consisting of bedrock 7. river
channel and abandoned channel 8. observed trench sites 9. lobe 10. position of geological section (Fig.
3) 11. observed fossil liquefaction site. Contours (interval 1 m) display the Holocene fan surface (Sap-
poro Surface) of the Toyohira River. Contours are lacking in parts of the western fringe of the Sapporo

Surface.
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Fig. 3 Relationship between Toyohira River alluvial fan
gravel and distal alluvial deposit (Daimaru, 1989).

1. Holocene fan gravel 2. Pleistocene fan gravel

3. sand layer 4. mud layer

LG: Lower sand and gravel layer

LS: Lower sand layer MM: Middle mud layer

US: Upper sand layer UM: Upper mud layer

Location of sections are displayed in Fig. 2.
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Table 2 Variation in subsurface deposit sets grouped into nine types. The first two digits of six digit data
and the alphabet in the case of four digit data show the site number of confirmed liquefaction trace and that
with no observed liquefaction, respectively.

Al B c_ 1D E F G | H I
2323] 1312] 1311] B5335[R3111] 2122] 4232[S1111] 4666] 2443 2436] 44ii
| 2333] 1322] 1315[ 5351 3112 2213| 4234] 1i12[ 5111 2444 2446] 4421
| 2334] 1332| 1321| 5355] 3116 2221| 4242] 1113| 5551] 3424 3441| 4422
2343 2312] 1331] 6311| 3121|C 2222| 4252| 1121| 5655 3444 3442] 4426
2363[212322] 2311] 6316] 3122|D 2222| 4262| 1122] 6111| 4233 3446] 4452
3113]222322] 2321| 6321| 3144|F 2222| 4263] 1131| 6113| 4243 4242| 4461
3123] 2326[082331] 6326] 3161|F 2222 4622| 1132| 6116 4244 4246] 4466
3213 2332] 2336] 6331]Q 3211|G 2222 6222| 1211] 6131] 4413 4431
153223 2342| 2341| 6336] 3212|H 2222 6223] 1212| 6161] 4423 4432
103233 2362] 2346| 6346] 3216] 12222] 6232| 1221| 6163] 4424] 4436
3234 3132| 2366] 6361|M 3221| 2223| 6233[ 1231| 6166| 4433 4441
3243] 3232[ 3131 6364|N3221| 2224] 6262] 1233] 6211| 4434| 4442
3263] 3312[063231| 6366|P 3221| 2226] 6422] 2111 6212 4443| 4446
3313|243322| 3236 253222 2231 6423] 2112] 6213] 4444| 4642
143323]263322|013311 J3222] 2232 6426] 2113] 6216] 4463] 6436
3324] 3326 3315 K3222| 2233] 6432] 2116|W 6226] 4464| 6442
073333023332 3316 L 3222] 2234] 6633 2121 6261] 4644] 6446
113333]203332] 043321 Y 3222| 2236 2126] 6263] 6334
123333 233332053321 3226] 2242 2131] 6266] 6433
133333[273332] 3326 3242] 2243 2141] 6416] 6443
1 173333| U 3332033331 3244 2244 2161| 6436 6444
; 183333 X 3332093331 3246] 2246 2211|6461
| 193334 3342|T 3331 3252 2263 2216| 6463
| 3343 3352] 3336 3261| 2421 2261|6464
; 3344 3362] 3341 3262] 2422 2266] 6466
g 3363] 3432| 3346 3266] 2423 2461|6611
| 3423] 4312 3351 3411| 2424 2464] 6612
:; 3433|164322| 3355 3421| 2426 2466] 6616
; 3434] 4332|V 3361 3422] 2431 2611] 6621
‘r 3443] 4342| 3364 3426] 2432 2626] 6622
3623] 4345] 3366 3452] 2433 2631|6623
| 3633] 4352[ 3431 3462| 2434 2662| 6626
| 3663[ 4362| 3436 3464] 2436 2663|6631
| 4313 6312[ 3631 3466] 2442 2666] 6632
| 4323] 6322 3636 3555] 2446 3411] 6633
| 4324]  6332| 3655 3611| 2622 4111] 6634
| 4333[ 6362] 4311 3616] 2633 4116] 6636
| 4334 0 4321 3621] 4122 4121|6642
| 4343 4326 3622| 4132 4166] 6644
| 4344 4331 3626] 4212 4211] 6646
1 4363 4336 3661] 4213 4266] 6661
[ 5353 4341 3662] 4221 4611] 6662
6313 4346 3664] 4222 4621] 6663
l 6333 4364 3666] 4223 4626] 6664
1 6334 4366 4224 4636] 6666
| 6344 5311 4226 4662
| 6363 5315 4231 4664
|

1. gravel-rich deposit
2. sand-rich deposit c2

5 2
} 3. muddy deposit 0143
! 4. peat

:, 5. colluvial soil

! 2

6. volcanic ash deposit site number -1 -
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Table 3 List of outcrop and ruins with no observed liquefaction trace in the area.

Alphabet Site Literature and surveyor l'-I'ype based on Remarks
attached map
C south of Kami—shinoro tomb |Authors E natural levee consisting of sand
D lHokkaido Ishikari High School |Board of Education, Hokkaido(1978) E
E Shimi Ruins BETI(1979) E
F ditto ditto E
G ditto ditto E
H ditto ditto E
I Momijiyama Ruins No.43 BETI(1974) E sand dune
J Momijiyama Ruins No.25A BETI(1968) D sand dune
K Momijiyama Ruins No.25B BETI(1968) D sand dune
L Momijiyama Ruins No.33 BETI(1968;1984) D
M K483 Ruins BECS(1988) D small river channel
N K482 Ruins BECS(1988) D small river channel
0 N156 Ruins Authors C sand dune
P N309 Ruins BECS(1975) D
Q N293 Ruins BECS(1974c) D
R N295 Ruins BECS(1987b) D
S N175 Ruins BECS(1996b) F
T N162 Ruins BECS(1974b) C Latest Pleistocene fan
U N154 Ruins BECS(1974a) B Latest Pleistocene fan
Vv Shoroishi Shrine Ruins BECS(1973) C Latest Pleistocene fan
W S354 Ruins BECS(1982) F
X K36 Ruins BECS(1979) B small size of excavation
Y K446 Ruins BECS(1987c) D

BETI and BECS stand for the Board of Education, Town of Isikari and

the Board of Education, City of Sapporo respectively.

X #|

KABE (1989) ZEH B 2 EFIFRM & 7
OTRILEROESEE. WESFR, 62A,
589-603

REMH—ER - F)—E (1996) bR ERFHEN T
B ENTIRACHR — Je 50 # R & RIS TORL
WREOMT—. EITEE, 14, 9-18.

ZUNMES - {HER— - B 5% (1994) 2554550
1ALRERB RN (2mEN). dbEELE o
VIV Y bR AR

TR — « BEE—2E - TIIE— - Bl oK (1997)
ALIRAT I CTER S NS HO IR R & R
BOBEN. WE=2— A, 520, 16-29.

I ERFIHEZES (1968) L EARFHTALEE
W BR, AL3EL255 A EBF, 25% BiEHS, 33
BIEWF. 27p+8pls.

LEEARIHERES (1974) dbiERIFATAL3E
1435 &HR. 49p.

EEARIBEEERES (1979) TERMREINIC BT
2 FE SRR BRI OE L - BREE - EHO R
S05%. 232p+48pls.

BRI HERES (1984) KFEIL33EEF,
AL LIRS B2 BT 5 Bord SCRECRT - HT OB b 5

PEDFLER. 334p+88pls.

BRI HERERES (1992) HIERE 1 #BF, A
KT EARRE X B S E R 1 O S S LR
FEREE, AFELDENEAEERICBT)S
EHSEMFAA. 241p.

EEHEERES (1978) JLEERFESFER

FHANEE L S SRR R E — A

BT - JEBE E BHF—. 72p.

& (1996) FLIROHE. o1 FTAET7, Hi

L iE, JbuEEREAL, 253-266.

FEE IE - TERE— - EHER - LOAE— (1991)
D 3G 1 ALK O LS g g [, KO
FIHE. KRHUE 30, HMEFAR, 73p.

W ZEME (1997) ALIRAHE O HhEE & G WTE R ¥
% L —ALIRT R OWIRILER B X OV M BIHTH
IR OERBEE —. HAENNZSHEES
# 27, 186-187.

B 2 - K B (19972) ALIRAEO T HE &
WARIEE S, HAREULES 7L KR EF,
5-8.

B M- R [ (1997b) ERFZE R Hkk & R 5
Y. HARSUEES 7L EMER, 9.
KIUEFIHE - hEHER - ILEESE (1978) ANFBOW
JEHTE 2 & A7 AR O M FER. WA

#, 29, 461-476.

IR




HE P E AT R #k (19995 505582 5)

AIRTTHEEES (1973) BAMILERR. ALEH T
1B RS, 1, 100p-+23pis.
FRTHHEERE S (19742) NISAER. ALIET ST(b
- MEREEHEE, 4, 24p+5pls.
IR EZRE S (1974b) N162:&EF. FLIRTH 1L
HAEHES, 5, 103p+21pls.
HIRTFHBEERES (1974c) N293:@EBF. ALIETH /b
BraREHREE, 6, 102p+17pls.
HIRTHEZE S (1975) N309:& .
HREHEE, 12, 141p+47pls.
ARTHBEEES (1979) K446 B,
WAt EEE, 20, 163p.
AT HEEE S (1980) K460:EBr.
WIREHEE, 22, 254p.
AR EZES (1982) S354:&EBR. ALIRH SC{LE
REHEE, 25 83p.
HIRTFHEFEE S (1987a) KI35E 4 T HHA
ALIET UL AR s E, 30,

ALIE TS AL
AL Sk

LR ST AL

57p—+7pls.

MEHHRBERES (1987b) N295&Wr. ALWETH b
Bt mEE, 32, 354p.

HIRT 2B RES (1987¢) K36:&Br. AL Tk
HREHRESE, 33, 49.

MIBTHEHEZES (1988) K482 + K483& K.
AR UL AR R EE, 35, 121p.

HRHHEEES (1989) K44LERR Jr345Hs.
AMRTI S b R &, 37, 143p.

MIBTHHERES (1992) N426:EEF. ALIRTT Tk
HtEgsE, 41, 172p.

ARHHERES (1993) K435:&HR. AL T XL
WA sEE, 42, 488p+234pls.

IR HBRE S (1995a) H317:EBR. ALIET STk
B G E, 46, 342p+98pls.

AR HERES (1995b) K39:EHF dbl15s .
ALIRT S L AR 2, 48, 86p.

ALRTTHEZE S (1995¢) K113@EF  dk345cHh .
AUBRT SO LB AR AR S, 49, 120p.

HIRTFHEZRES (1996a) H37EIF FERRZEEN.
AUIRT UL R AR 53, 50, 266p.

AR ERES (1996b) N175:8HR. AL XL
B SRESE, 52, 166p+66pls.

ARHHEZES (1996c) K113EH Jb355H .
AL UL AR S, 53, 117p.

HIRTHEEZES
ALIRTE S L SRS E, 54, 243p.

AIRTHHERES (1997b) K39&EH EATHA.
LR S LB R &R E, 55, 257p.

RTH#HEZRES (1997c) K36&HR & 4/ Him.
ALIRT S LB AR EE, 56, 110p.

HIRH#HERES (1998) N30#EHR. ALWRm SR
AEEREE, 58, AR, 325p.  FEMKE,
217p.

EOER - AR - FEH— - R (1993)
AR AL TR O SN IMEE & 3. dp
MEIS AR A R AR OUE, 4, 13-17.

(%1% : 19984 8 H20H ; %% @ 1998411 18H)



