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Historical and Recent Seismic Activities in Sapporo and Vicinity

Minoru KasaHARA and Katsunori MIYAZAKI
Research Center for Earthquake Prediction, Faculty of Science, Hokkaido University
( Received January 9, 1998 )

Posiiblity of the occurrence of the earthquake which may cause severe damages in Sapporo
city is evaluated from the data of felt earthquakes for recent 100 yrs, micro-earthquakes for
recent 10 yrs, and historical big earthquake.

(1) Felt earthquakes originated just beneath Sapporo city from 1900 to 1996 are investigated
from the data of Sapporo Meteorological Observatory. 34 earthquakes with magnitude greater
than 3 are registered for this period. The maximum events with magnitude about 5 occurred at
November 29, 1927 and July 18, 1951. Seismic activity of the felt earthquake in Sapporo area
was high in 1930’s but low in the recent 20-30 years.

(2) 14 epicenters of the felt earthquakes estimateed from the data of intensity are alined along
NW-SE direction just beneath Sapporo city.

(3) 36 micro-earthqaukes with magnitude greater than 2 are located in Sapporo area by
Research Ceneter for Earthquake Prediction, Hokkaido University from 1985 to 1996. The
epicentral distribution of these earthqaukes overlaps on that of felt earthquakes. This means
that there is seismical active zone trending NW-SE under Sapporo-city.

(4) The 1834 Ishikari Earthquake which is known as the biggest earthquake near Sapporo is
re-examined by histrical documents. We conclude that this earthquake with maginutude 6.5
estimated was not accompanied by tsunami and the epicenter is located at Sapporo area. The
latter is qualyfied by many fossil liquefactions which were found in centeral part of Sapporo city
and clearly identified with this event by dating.

(5) According to Fusejima and Hirakawa (1996) there are at least three times of liquefactions
during last ca. two thousands and several hundread years. This means the big event like the 1834
Ishikari Earthquake had struck Sapporo-city repeatedly and will occur again in future.
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Fig.1. Map showing epicenters of the felt earthquakes in
Sapporo during the period from 1900 to 1996. Closed
epicenter is well estimated and open one less.
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Table 1.
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List of the felt earthquake in Sapporo during
the period from 1900 to 1996. M, Ms, and Ma are
magnitude by this study, Sapporo Meteorological

Observatory, and Abe (1981), respectively. M is
determined by extent of felt area.

Number Year,Mon,Day H.m, M Ms Ma
0 183442 B9 H 10:10 6. 5 6. 4 6
1 190945 A238 05:21 3., 2 ? ?

2 191243 A20H 00:24 3. 7 ? ?
3 192043 B 2H 02:39 4. 7 ? 4
4 19254£ 3 A27H 06:34 3 ? ?
5 192544 H18H 22:14 4., 6 ? X
6 19274118298 19:02 4. 8 4. 8 5
7 1928411 3 H 07:05 3 ? X
8 19304 8 108 12:44 3 ? X
9 19314£11H25H 19:16 4, 3 4. 1 5
10 19324F 2 A26H 15:02 3 ? . 5
11 193344 B7H 15:50 3 ? X
12 19334¢4 A7H 16:08 3 ? X
13 193348 A31H 06:57 3 ? X
14 193349 B25H 22:38 4. 1 ? 3. 5
15 193445 H19H 22:50 3., 5 ? X
16 19344£ 8 H16H 11:48 3 ? X
17 1935479 BA25H 12:07 3, ? X
18 19424F10H 6 B 17:16 3, 3. 9 X
19 194241086 5 20:31 3. ? X
20 19466F4 B2 H 07:41 3 ? ?
21 19464F11H218 22:02 3 X ?
22 194744 H10H 13:26 4 4. 1 ?
23 1948410 828H 22:53 3. 5 ? 3. 5
24 19496 H6H 19:27 3 ? ?
25 195147 H18H 22:29 5. 0 5. 1 4
26 19514£7 B19H 12:01 3. 5 ? 3. 5
27 19554 9 A20H 23:36 3 ? 3
28 19644 8 H16H 06:27 3 ? 3
29 19744F118178H 07:22 3. 6 4. 0 4
30 198541 A23H 07:33 3. 5 3. 5 -
31 19882 H9H 22:25 3. 0 2. 3 -
32 199048 H6H 12:05 3. 7 3, 6 -
33 19954 4 B12H 12:04 3, 2 3, 2 —
34 199546 H25H 12:05 2. 9 2. 9 -
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Fig.2. Magnitude-Time Plot (upper) and 5-years’ frequency (lower) of the
felt earthquakes in Sapporo during the period from 1900 to 1996.

3. &ik 20 RO HRES

JeEARE TR, BoBEFMEEICET X, LREAZOMEREGDILBNOEREMES 5, 1973 F£40L
IRTHEEE AR BRI 28 L2, Zuc k), sURESEOM/INMEERS % X 0 ElicIBECTE
L9k oT. ZOBMORERIE, FA (1975) CHWEINTHDE, 20k, 1976 F£E» HENI
BHROTVA—F 2L, EENOBNUEBEESI ALK S L Hick -7, 1985 Fic, ALK
BEETER, MBS, B IBRMSIHEIN, LREAEN S LI/ WLE S TORRRE
PRI > T 5, H3IRZENEFNORHOBNEBBRASOSHERT. INLDOBUMWT, 3
BLETBRMEN2EE 30 km L%, 1976 427 A5 1996 4E 4 A F Cicfg b e, LIRH 281,
EAL - BARBREEROMNEBNBRS MY, BB L & b2, K4ITRT,

ZOMS 5, EICHEY B ENME O & FHNN LM ENR EEFIFR LG, TTI, &K
(1987) i, ZoomBEEHICEEL T, Zn? [HTEEMRIBnEs ¢ LT, SE&EscHEY
DB EEREL WS, HENICEBINBEZNMENTEY, BEIIIEESH235]&EZT
BREZL > T3 I EPFHEBICREINTWS, 23, #iid, BERCEELNLLVWHENBNOEE
PHUNBEBEEIIRL TS NEI E2FBHRL TS,

HRTFTAETICY, STRTHTHATRT I I, 4 ) OMNEEFREL T3, ki, 3
WL, DMEHFECDAY -z, BNEERBEIZA LN, L DB MERENDKT



244 ER  R-EW HE

X

Fig.3. Map showing distribution of seismic station for micro-earthquake operated by
Research Center for Earthquake Prediction, Hokkaido University in 1976 and 1985.
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Fig.4. Map showing shallow micro-earthquake epicenters determined by Hok-
kaido University for July 1976 to April 1996. Active faults are also shown.
Circle S denotes Sapporo area gnd A off Otaru.
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Table 2. List of the micro-earthquake located in Sapporo area
determined by Hokkaido University for July 1976 to April
1996.

B%  RAFAE B 5 REN) gEE FS Mag IF
19774F4 A6 B 02151 43.0438 141.2772 8.3 2.4

197746118118 07 © 49 43.1589 141.3568 25.
19804 4 A18H 04 :31 43.0777 141.5661 13.
19814F 3 A17H 1226 43.0864 141.3946 20.
19814 3 H30H 08:11 43.0578 141.3488 25.
1981429 A 8 H 23:41 43.1896 141.3906 22.
198248 1 A13H 09 : 48 43.0638 141.5638 8.
19854F 1 H23H 07 :33 43.0141 141.4133 11.
19854 7 A12H 21:59 42.9577 141.413 20.
19854F 7 A22H 08:00 42.9938 141.4137 7.
19854 9 B19H 10:56 43.0299 141.409 16.
198646 A28H 23:40 43.0044 141.4003 7.
19864F- 6 288 23 :41 43.0085 141.3869
19864F 6 H29H 17 :18 42.9955 141.4044 8.
19864F11H22H 00:05 43.178 141.2934 14.
19874 8 H18H 21:39 43.0599 141.4979
19884¢ 1 A13H 04 : 08 43.0152 141.3547
19884F 2 A9 B 22:25 42.9991 141.2583
198843 A7 H 01:15 42.9996 141.2608
19884 5 H15H 17 150 42.9672 141.3745
19884 5 A23H 18 : 44 43.2799 141.3233
19884FE 6 A30H 07 : 34 42.9294 141.4449 14.
19884F10 7268 10 : 30 43.0598 141.4275 8.
19894E12H27H 13 :08 43.0108 141.3924 18.
19904F 4 H15H 06 :30 43.0742 141.3549 12.
199068 H6 H 12:05 43.0181 141.4492 21.
19908 A7 H 19:28 42.9986 141.4035 19.
199141 A7 H 00:40 43.1055 141.5452
19914612230 22 :29 42.9187 141.4924
19924 3 H18H 10:35 43.1504 141.3133 13.
19924F12H31H 13:26 43.0117 141.4261 15.
19934E 7 4 H 10:54 42,9844 141.2162 19.
19934 7 H13H 01:18 42.9136 141.4931 13.
19934F10A26H 00 : 25 43.0754 141.303 26.
19944 2 258 1944 43.0527 141.371 7.
19954 4 H12H 12:04 43.1378 141.4202 14
19954F 6 A14H 01:59 43.1082 141.4359 13.
1995426 H25H 14129 42.9745 141.4491 18.
19954 6 A25H 14 :53 43.0364 141.4595 10.
19954F11 3208 19:14 43.069 141.4546 15.
19954F11 5298 17 : 41 43.0553 141.3228 7.
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Mag. Micro-earthquake in Sapporo
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Fig.5. Magnitude-Time Plot (upper) and 1-year’ frequency (lower)
of the micro-earthquakes in Sapporo area during the period
from July 1976 to April 1996.
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Fig.6. Map showing both epicenters of the feit earth-
quakes in Sapporo during the period from 1900 to 1996
and the micro-earthquake determined by Hokkaido
University for July 1976 to April 1996.
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[BEEIFZETELF ZHAR CASRERI AR Th - o BIEIALIRME
oA EOFEFHTX o UNTERFNTERE RBEINTAHALEBERFTEOHVE
THERIARREMHETHZ2 -] (BMIFESA2IE dEESAf LR)

16 1934 E(BEFf19)8 A 16 H 11:48 ? AL AT
IR (S—P1.4%) 2
{BOENMBE L L TM=3:7 53}

17 19354 (EBfI10)9 A 25 H 12:07 ? FLIBLAE,
I : LR - B3 2
{BRB .0 BREFET S &, d=15km, M=3.2+#5E}

A4 1939F(BRFI114) 8 B 13 H 22:16 ? ArEE,

A%, I0 0 iEds 2
{FLIRER, ANBOHE]}
18 1942 4 (BBA17)10 A6 H 17:16 3.9 FAIFEFHEE (43.06 N, 141.36E), Okm
VIR, HI:ALE (S—P 1.9%), Il : faH
) Q| I 4 2

{BESATY b IRBIE CICHERE, d=43km, M=39&#5E}

19  19424E(BBFI17)10 A6 H 20:31 ? AP HEIR
II: 4R (S—P 1.8%) 2
{AUREEI L &5, FLOMEE HBL T, M=35r#E}

20 19464 (RRFI21)4 B2 H 07:41 7 AIRATIT, T @ #LIR (S—P 1.4%) 1, 2
{(BoREDHE > B L T, M=3:#E}

b 1946 F(BEFN21) 8 F 20 H 09:36 7 FLIRASE 2, T @ #LBR (S—P 7.4%) 1
{(flik> s—p BRI L D, FLIRETHES 51307}

21 1946 (WA 2111 H21 H 22:02 ?  AWRADE, T AU 1
{(BoEnMFEE H# LT, M=3&#E5E}

22 1947 (FEf122) 4 H10H 13:26 7  ALBRfHE, T :#LER 1
4.1  FIRAHE (43°06'N, 141°24°E), 0km
O LR (S—P 1.5%), 1 :AREH, /Mg 2
{BRRRTHELICC Wi, fUREBENL Y, M=4r#E)

23 1948 4 (FEA123)10 A 28 H 22:53 3.5 #LBRfRE, II: #LiR (S—P 2.2%) 1, 2
{(FURBEL S S, RIENME L HEEL T, M=35L#E}

24 1949 4E(REFI24) 6 H 6 B 19:27 2 ALBMHE, I: 4R (S—P 2.5%) 1
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25

26

27

A5

28

29

R OR-ER RE

YRR OE
1 /M8, [0 :ALIE (S—P 2.58)] 2
{Bk 1, 2icAVEVE Y, HURBILREEOBEE LT, M=3xi#5%)}

1951 4E (BBF0 26) 7 A 18 H 22:29 4 ALWHE
Il : #LER (S—P 1.5%), II: #/ Nk 1
5.1 ALIRME (43°06'N, 141°18'E), 0km

I 4L (S—P 1.5%), II @ B/ HRIR /MG,

1 {H4ge 2
T+ABF#H+—B ol + AR S — I BENHE Y S - 72 - HLIRE
RARAB DRI L UTEFERISIRERA=TH km D#bd & A5 4, FLIRITTHE
D (REREEWEY) BN TREEIRE-ERE]

(FEM264E7 A 198 Jo@dEmHmMLn)

{(BARREHRIE-E) LavnT, QREY, &ML, BRROBENL»L, M
=5.0& #5E)

1951 4E (MB#126) 7T H19 H 12:01 3.5 #LBAHE
I : AL (S—P 1.1%), 18 HORE 1, 2
(FLUBBELD» 5, BREOWE S KB L T, M=35L#%)

1955 4¢ (FBF130) 9 H 20 H 23:36 3 kLERABE, I kLML (S—P 1.5%) 1, 2
[T+ HFE+—B=+ARa T BT ICBEWHBY) 2 - BN T EH
Holz, MR DETCREBLWZ & CEEMRBREIA LW LA Kkm DL Z AT kv
2 EHRBERARE TIEV->T\v3, ] (BBM304E9 A 21 B Jui:EHHR)
{BoREDHE » gL ¢, M=3r#E}

1960 £ (BEF0135) 4 A9 H 20:14 4.5 CE¥FE (43.3N, 140.9E), /MEDIHS
I g - &, 11 Rk - Bl
1D #LIR (S—P 6.28) - B/hNdg 1
4.5 FAEIFE (43725'N, 140°57°E), 0km
I : /8- kol - vl - A, 11 @ {BAn%cidss - B4 -
B - REN - KMILE- AR -ER, 1 D ERN-F
g - AR - B - AL (S-P 6.2F) 2
[TEEHARTIS A, BEET (BE, Al CHE S - 72, B
BB LHEEINS, MEETRP L VBRI, SoBEIIIME (8 B
% (W) FLIR, B/ (EE). |
(A5 4E 4 A 10 B db#sEs)
{BESHH LHE L 2BRE, T E—BT 5, d=89km, M=45&#%E}

1964 (HEA139) 8 A 16 H 06:27 3 LA, I QAL (S—P 1.5%) 1, 2
{BOROHE L il L ¢, M=3H#z}

1974 (FgHI149)11 B 17 H 07:22 4.0 GFNAOME (43.23N, 141.28E), 0 km
BEL L TES
IL: AR (S—P 3.0%), 1 /98 1, 2

(BB FREE 525, BRIE % P HENH -2, ILRTXAREOE
iz & 2 & BIEIAG, MEE 1 (BR) 775 72745, BEHUIAEME. BEILR,
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32

33

36
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AR TR - ARE FTRRERIBN _NEEAFABLXE, 2bHTELWY
sy, ) (BBFI494E 11 B 18 B 4L¥BEHE)
{(#EBRIZ B E —FL, d=28km, M=36&#E)}

1985 £ (BEF160) 1 A 23 H 07:33 3.5 #RfHE (42°59° N, 141°22’ E), 11km
II ;4L (72720, THPHRER)

1988 4E (FEFI63) 2 A 9 8B 22:25 (2.3) ALBRAFIE (43°00° N, 141°14’ E), 6km
I:#IR (S—P 1.5%)
{LREETL L, RCEPF—%»b, M=3.02¥#E}

1990 £ (E% 2) 8 A6 H 12:05 3.6 #LBAfHE (43°01° N, 141°28’ E), 5km
I :4LER (S—P 2.4%), BRR
{BARR, d=31km, M=37 :#E}

1995 £ (EK 7)) 4 H12 A 12:04 3.2 #LBRAHE (43°08 N, 141°25' E), 19km
1995 4 (CER 7) 6 A 25 H 14:53 2.9 #LRAHE CRIFFE)

(43°01' N, 141.27 E), 16km
I E5 - A%k - KBk - BwOR



