Bull. Earthq., Res. Inst.
Vol. 46 (1$68) pp. 1397-1413

70. 1968 fE-PsihHiER o FH A v e

ReicduimE g S ic o T
SR

SOFETRIERT f; f“

= M Bj]
bR s o I 1

(874 43 47 5 J1 28 AZEF—1EM 43 42 9 A 30 pEH)

§1. HEOEE

1968 < 5 A 16 H 9 I 49 4yUl, LB HIE SR Y, #db - devpie thl
il h OERH Ui, KETHEIZ X % L EHERIAE 40.7°, FE 143.7°, 1§
& 20km, FEJERE 5 A 16 B 09 I 49 4, =2 =F o — F§y 7.8 LicoTBHD,

Z DR 10 MEET, RETRAOL oS, S oECET 5 BRI
Jbik 41.4°, #R 143.3°, X 20km, EWEF:E S5 B 16 H 198 39 45, =2 =5 . —
F# 7.4 THorED,

1900 LK, dbHACER /e~ =5 2 — F 7.0 D EoMELFHEE (1966) 0Fn
bR L, Thic SEIOMEZ ML 024 1 KThs, iz, 19524 3 A 4 1
M =28.1) @b ik 1952 FAFifibFEe, 4 19624 4 5 23 B M=7.0) Db o
WIRRMIE L FER 5, SRS, TR T, TR E 2z, Bk
BE 2 RMENFEEL TR D, ZAIZKBEAECEELYREL LTS, SEOHECL
{IFEC, Jkm 2.85m OFEPEAFL AR, O L BEEOEE,NS L 5 ET
RAZ DT e T, REHEXHSFIZHAL. mBHC s 2 BEE O Flic oW T
W, RFEEH (1953) PLHMRER X S (1962) SoWFFeiEE Ly,

HEFL 1952 EHIFMIE L A ERHNELT, 5 B 17 Axnb 26 BET,
dbmE A, T A B 2 (Tieo7, TN ok, 5 5 16 B 09 B 49
SGEOMERARRE, XU, B 19 #f 39 S ok koRE > £ELEHT S,

§2. HIEOKES

WROKRE ZE—ME < =F o — FTHRIESR 22, = CREES YRV,
RIS TCN DD KRB L i L T4 5, # 2 K EREC T 2 EESY 7 e v b
LicboThz (UTEEMAMKEITES), HEMBNEOED A5 Y i3 EFc Ak E

FED o, ROXSCHREIN. ALOIETIE 40°44'N, 143°35'E, X Okm, FZ5N 5 A
16 | 9 1y 48 4 53.0 #, RO\ T 41°25'N, 142°51'E, X 40km, EFEFAA 19 5
39430138, Fih~s=Fa— FIZZThTNT.9, 7.5(Listof Earthq. Origins: JMA).



1398 KE #e-F@E el

EI139° El41° \/ EI43° E145° EI47°
N46 T T v — I T T N46°
b
Q ﬁ
01940 Vil 2 (7-0)
N44° - -lN44°
I~
.’ \
(]
1961 Vi 12 (7-0)
0 1962 v 23 (7-0)
2° °
N4 1952 i 4 (8-1) N42
@ 1968 v 16 (7.4)
1902 | 30(7-0)
o @968 v 16(7-8)
1901 vill 9 (7-7)
N40° N40°
Q1960 In 21 (7-5)
19800 jv 2 (7.3) |933 m 3 (8'3)
Ofiss4 vie© .
N38° 'O|93s| X3 (3-7) , \ N38°
El39° El41° El43° E145° El4q7*

1R 1900 4EplgBdb B Az ig ot i M 2 7) D40,
TR ORFIR~ /=5 = — ¥,
ONHWTH B, AT OBPPNCH 3 5 R il o Pk il T, —ARoMR el
7B D, W OMDKRMEORERESIRELATVD, 2T, Fhbr ko
B Ve, & o A CREEMRK Lo SO S U HNTERE DL O TH S L DF ZITHED
<, BEMEMATIIEA TS (KAWASUMI, 1956). Az Th b oftiz v TARER
stUGIEEBEOEEMGRA(EOTHD L&, TROBEIHIER X iy o7cd ot~
T, kot Lal, HECHG BoEDF S iERE Y A Tio bh
ThVLOT, SEIOMTEZOWTLMIEXEIWEEY 7r v b LT,

5 2(a) RIEAZOLEMERTH D, MR EARLHRRII TR, hREERE
(1953) mb et ChEABE, BIBUHGELAREATAL D LLREL, =k
AT/ E W, LT 1952 i MREL S 5 2 xR h s, ekl
FEZ W TR B TIHC L D ST 5.

5 2(b) RIX KR 2 REERKTH L, WRIHLEO UL RGP RZg & (1959)



1968 SE+DHTHIEE O ML, FRoduiBEPiitbiicon T 1399

b, JRRIEERC VT, HURER IS EE ol (1962) FriioREofE% AT,
EHRENMERLIcLOTH Y, FEEoThIE, KGEF (1965) »bizfilic. ik,
FEHEO <7 =F 2 — N, HAKRTE WL 2o OMEOER MR & iz L T,
7.5 TIHBRIHNTH S 2 EMHER I TV (FI, 1964), ZoR»b, KEXEH
WECHEME L h k&L, BEMUEL 2 EEREE L AEns, o CEERET
Bl SOREMBEOCHEEN 60km & fcbNTHE 2 & THDT, BKRIEEY
5 L TFHENDEMMPAMAORVCHEDO TN & ENTNE DT h®d, =7 =F o —
FAVNELL BFIBR T 5D TH A5, biaRiT, KELKEOAMA~ =5 2 —F Mk
BRDTARDE, FhLh 6.1, 5.0 &%, M & Mk & 0RFRRAHFOTIRETS L
Thzeh 7.9, 7.4 LieoT, Rlofie D Vv—FHERL TV 5,

ST, REZRZ L, ToOMEORE SYHATHEO TN LS Z NI kIR
5, ZZTh, M0z EE2RL S, BOZHEIWED~ 2V =F o — FIZoWnTEL LS.
FtEAE (1952) kb e, MHMED <=5 . — Fi Mk T 6.0, ThnbiEX
hic M offint 7.9 &ieoT\%, —F, TEOMECKHL, ST CiFHaARc Lo

M
Intensity —— 1952 OFF TOKACHI (8:1)
---=- 1933 OFF SANRIKU (8:3)
6F \ . —-— 1923 KWANTO (7:9)
L AR N
\, N
4t . ..\..‘._.. (N Maln shock
3| '\.-\..
2 -
k-
I 1 ] _ 1 Km
) 200 400 600 800 1000
(a)
M
_____ 1948 FUKUI  (7-2)
1962 OFF HIROO (7-0)
M XN —-— 1964 NI1GATA (7-5)

After shock

Km

. )
o 200 400 600 800 1000
Epicentral Distance

(b)

2K REMBC X ABEOHEZLSEIOHMED K E X DL
BANSE O



1400 KE # - FH e wil

Main shock - Sapporo

') 1
Ol

R N .lsm, 'l LI o

TS ZaVai

0.01
0.03
. 0.05

(1968 4 4 A 11 R
3R 1B X BREO0 (L.

R 5 BEARN@E)  iRes R
8
8
8




1968 E+ BB OMIIEE, HedtimiRi iR o 1401

Hiroo
#EH= Sy

p “vv|
> VAT B Aa ARV, 7V X/

cm
572

0 - —
— - e —_=:—__,;
ﬁ:‘—:»mvgv;ﬂr—‘]’—*—#ﬂ‘ﬁl} .N; ;ll\y‘"\ I~ \.. / \\"\//\ ‘V ,-f\Vm ,J\A‘,J\V/\‘._r%
:E b —= = —
After shock
D i
,,,,, NA ALt nde N cac g A A

vy;, e

) |

7/ lﬁl’ﬁf:‘glig(ﬂ‘) ?ﬁ'ﬁ%fﬁ% PSR

NS 0.05
EW 6.1 8 0.04
UD 5.7 8 0.04

(1967 ¢ 12 A 11 AfsE)
AN IESBFEHI L 2RH00 (KR).



1402 KM #«FE THenpl

Tl =g 0 —F M) #EHL TS, coARTALE, W&, HE A58, #F,

RO 6 HFTCHRNS e RkIRE S AV TEBIIL D TH B 5, BIRIECSWVT
Fit6 »FTD S %1‘&'7%5'(1&0)%%{}1'1(%7‘:@%]@%5': [SuDA, 1924: AE max 5975 p, AN max
%ﬁ&b(ﬁb<ﬁ0ﬂh§:tﬁb,:hb@@m@ﬁ@f%é]%%VTRQh%%ﬁ
—3)-’5‘ I, AN max 733_’9\7)—&< & Y AE max &@ﬁgk&fi?&, Mecn @_FFE@{E& LT
7.9 2% 5. ¥7- GUTENBERG DI Lic~<7 =92~ F Mc i1 8.2 TH%. nb
DE ORI A TN D B E 5 HOHL S THWL T, MEORE S HET 5D
ik, Al ELA—FRIC IO TRENRARETHAH D (GEl, 1964), Tichb, M=
7.9 OIEHTIE DA/ T 2T, BESTIABAR S </ =F a — FE AV
3oLtz L, AIRIES DI SR B~ 7/ =5 o — FTHHT 3 & #1213, BIRUUE
DFRE T.9< HHUNE, 8.2 L B2 £ 2341% Ly, Pasadena THDIARD 7
=F a2 —F»i8.2THoH. EERERLT

BIHT IR & SE oo A RIS &, .

Mk (6.0, 6.1), Mg (8.2, 8.2), M (7.9<,  60f . .

7.8) Lo T, KR4 EIORE BRI s0l- o
LEBEDL D LIEHREND, T, 1952 a0l . '.

4 stz 1= o W T L Mk = 6.35, I . .

M = 7.9, Mg =8'/s, M@mrg) =8, T 'y

HBHOT, SEOMWEL D bEFAE 2T . (a)
ETHotbaicdnD, 7ok USCGS o 10[-

W L B &, SEOKREOMATCHRDI i &354550' L

</ =Fa2— Fi& Ms=7.9, MErR)=7.9,  gh,sqm som Sec

MpaL) = 8.4, M@oLy =8.0 TH 5. . .
Atrival time of (nitial P

§3. HBRRIEOVLT

LA HUEE O T BN e 30 iz’”me _-08
<, BLEGENTITH BIER, Wi, A eof o~
A, BETTL, FIUENNT 160km DLk gl o
b5, 0T, BAOENT TSRS ] e
P, SWOMIIENRFN Pn,Sn &\ >
St- e REO T RMOBITETHS. = 30F /‘~°
ci, GO ko, Rk 2ok o8 (b)
SZindy (4= 300km) &, RIEMERT (4 = 1oh
160km) o 1 {5HEEt 0B §13 X, 7 S T SO T D R
AR D, 0 10 20 30 40 50 10 gec
RO TN P, o407 3o

SHIL BT, £LT, # 60 PE Hr5R FABINY & IR EREBRER,



1968 SRt iR oM AR, SR dbibE SR oW T 1403 -

RS X S > CERCB 2T 5, RAEOHIEIEIE, Wik, W, S0, £
W, B 1SR ORE b A bND. LA LAF, EHo SHITHETILL,
TOSHPLEBLCERHCB TS, 20k 51, LEENOERCEWENET T,
PHE2 D Tlel, SHIELRHRETH S, ZofE, WEEHORATRTHS VTR
—R SPRIFRA ETClebdieflil feo T\ 5. F 2T, Hlic S-P W4, Bl
B &o7cdh Ox 5 KRS, BRI, ~oRTHEIET—ERY L, F0a%
WX P L SYWDOREL Ve/Vs b1 2R UL THS. # 5@ RIEAEOCREEHR
DfEEZ7my bLAbDT, £ BFEZIRL, FREHl, BREOMEINRIE P
LI BOFHRAOEIE T, & 5((0) Mok 5 KIE—EHRIZ fkoTv5, FRZH
EANTERE Vp/Vs=1.80 DBAEDOL DT, ZDMa b, BAILHO = AHE T Tk
Ve/Vs>V'3 ThHs I &ivbhnn, Ik~ y b ATHBRICEEL (YOSHIYAMA,
1957) EHFIEL 7o,

RRUCS LR LM, 203 EEHov b LRV Y, H5VIEEhicE 2 ETo
FHOZEL T Hlo—> (REOZIL TR L RBIRTH DEEMNE) XA
T2, IRLOFEEIREONE Py %2 Sa 23, FRAFRPRSHOPTE LTHRL

o

140 142° 144° 146
| ! \
|
!

1. 5 J¥ HT 2. 2 Fi Wy 3. FR BT 4. 7L B 5. 7 WL T
6. AL 1% T 7. F AT 8. iy {Z AT 9. EHB T 10 K& &
. A pE By 12,58 40 BT 18 T % i 14. B R ET 15, 25N
16. 8 ¥ BT 1785 JI0 BT 18 T B BT 19. # AT 20. #% 9 AT
21, = [ W7 22, AT 23. % (BT 24. W% S BT 25. | B uy
26. KX BHET 27 opALAAS 28, ZF ST BT 29, F W ET 30, W K 7
3. 7% B BT 32. #b @ AT 33. ML BURT 34, §i 4R BT 35. F G T
36. 5 RERT  37. gl B W 38. ilf%ﬁ 39. Ut o BT 40. B ¥ A

B En

BT 35 X OISR ETA,

}B-g .
»



1404 KB #BeTHE ZHen)l #

F13% 1968 SE TR R ILIRIEER
H”ﬂ‘ﬂ 43 iF— 5 A 31 A3UE (BALET)

i BEAA ?&iﬁ %ﬁ‘ziﬁ | HEAE ’; ?&5‘%& Hﬁ%iﬁ
7 % 2] o fA | 59 6,991
v (TG 23‘ pl ik 39,377
A B B s {gf,q 110, 1 @ 839 24,163
T w 135 N e e 100
. | %W 4 16,647
£ o 110, 82,200 o {h i
Eo g 405 141,544 " p—
BEEE g g (R 24 2,210 +F 2
K | K (S 13 72,008
i . 539 225,984 B 21 82,262
1 | | | prEtRe | WHIIERDIGR 2 1,791
G w3 e ERE 5 7,905
o : 5 178 41,159,
Rz T % | ‘ =t 4| 164,056
1 - 209 48,140 |
; 75 s | 38,172 558,984
| L‘"~ S G2®) | 75.6hal 10,000 » T e 279, 174,605
mmmeR | 179 seg,000 MIREE o 5 | nag 217,414
boae e
mow g o ';:: A 404! 63,349 N
e 307 22,603 : 3,994 951,063
: - i : 7N % B'E 413 102,232
; . 698,152
B _“r . - ‘ oo B 2100 65,670
P! i 23 146,730 o oM oA g% 100, 39,859
it g 60 279,069 X B E oy mwgspsm 21 5,044
5 7 ) 32 199,090 o 282,902
i e 12 158,800 | .
4ok bl 18 443,600 | A | 495,707
W 4 21600 fh & fE Ak B R B % 57 10452
WK R 2 30,400 :
: o B Db 87,972
E A 12} 40,621‘ TolowE | T fl
‘ g i & z 4,439,940
i = | 163 1,319,910|1
‘ ViTSTE iz
” i@ s et Fic & )
| #k St 36, 14 643‘
T
+ o ! j 20.098‘
' I

351,226




[Y. Oura, I. ONDA and H. MAEKAWA]

2k X T oA OE

=5

=

[Bull Earthq. Res. Inst.,

Vol. 46, Pl. 29]

AaCHEE E2Eh)

f - Bt B FE

S— o]

(

i T ) v : -
& R B oK BN 9 K B W ; bk WoE | Bow B w
W )‘- -w N y= v :7;777 3. ~ == H , i ~ [27) > -7 1 B > B .d;_— IL; K i N, ha o 5
5 \% Ml & & B E Bk KL | 8K OGP & ¥ 5 B R (B PRI EEPAY RS l HEMAKER | T o f | /I R wm B w0 W wW | W B BB Rk i (i) < $°h ] wwssE W W 1 02N i FOE W Dl
e 5 ¥ ; - A ; ] ) P N ‘ ! T T T o i e R w "
%ﬂ 5| % ﬁkﬁﬁzﬁbﬁﬁﬁﬁiﬁkﬁﬁm\w?}ﬁzﬁﬁm%ﬂ i & W WM O Ble # Efﬁzu e B MR & | T & ﬁﬁfﬁiﬂ@?ﬁﬁf@ﬁﬁﬁ@ﬁﬁﬁ%&‘iﬂ@?ﬁﬁﬁif@@?ﬁéﬁ{f@ﬁﬁ%\@ﬁ ’afﬂﬂ@? ﬁf ﬁ&%&i‘t@@ﬂ{ﬁéﬁ & W4 W
H o5 2 5 7 13 7,000 4 216 1,578 56 58,075 4 400 2 4,303; | 3 114,200 3 12,500 1 1,400 l | i
% B 1 6 7 29 41,800| 68 26,930 21 1,990 2 2,785 26,687 21 800 2 200 3 5,600 19 125, 846‘ 2 30,000 1 700 10 334,900 5 27,684 12 137,500 4 900 6,500
# x 1 1 1 50 6 11,000 . I | i | i 1 4,000
i H | ! i
78 i 6 18 24 1 2,000 118 25,149 2,788  40.6, 5,000 42 327,847 69 13,324‘ i 1 5,600‘ 7 15,950 116,000 1 1,470 1 130
ol 2 140 11 10,236 2 200 2 550 1 1000‘ 1 6, ooo
B 1 1 1| 35,500 ) 1 600
& ‘ | 1 15, ooo 1} 13,000
iR 12 70 84 65 25,160 117 56,530f 18 3,520‘ 7,460 27} 123,590 256 43,450, 17| 22,100 a 4 1,4ooi 14 66,533 11 105,190 | 6 92,700 6 11,467 17; 129, 500‘ 3 1,000 5 2,744 2,005
= e 1 7 8 14/ 12,890 87 25,135 3 250 4 60 2,391  35.0, 5,000 31| 46,358 52 5,175 9 6,000 8} 18,180, 2 1,800, 13 24,900 8 143,300 1 3,000 3 17,600 1 30,000‘ 1 20,000 19 8,408 7| 1,605 10,363
g | | i i ; | | |
+ W 1 1 2 2 800 1 260 4 255 4 14,994 1 1,000 11 8,700 2 600 1 400 ‘ 3 25,000 9 4,205 1 136 1,230
$il 1 1 | 1 200 2| 11,240 ; 2 14,200 1
o 2 100 i |
' \
oW | : 1 {
_ - ‘ . — S It — ! - : - - — _—
5 2 23 110 135 110, 82,200 405 141,544 24 2,240 31 6,981 178 41,159 75.6 10,000} 179 592, zooI 404 63,349 30| 32,603 23 146,730; 60 279,069 32 199,090 12 158,800 18 443,600 4 21,600 2 30,400, 12 40,621 33 312,000 36 14,643 13 4,485 20,008
— [ —_—— e - — e . — I N - N . . . _ . P S . . L SR I - D S, . ! ' l ! -
KB B i Ho Ry T oy | f 2 | ol g
A S P R I A - . . P o R A | v | ] ; N T
& W V(S W B A | eof ) K (S Wi BE miwm.&lﬂﬁ = oAb [ T % 'thqu&;& Z Dl NE= i S S ‘e;f%z | MEHEAIER | Eofb ! L "JLM& Z oAl
23 iﬁ‘ﬁzﬁu{ﬁ%ﬁﬂﬂ ﬁ%ﬁﬁﬁﬁﬁz%ﬂﬁz%ﬁ@ﬁﬁ&%ﬁﬂa%ﬁmm%ﬁz{ﬂﬂﬁﬁzﬁ#Fﬁzﬁfﬁ# ﬁﬁﬁ#ﬁﬁaﬁ: ﬁ?ﬁﬁﬁtﬁ%ﬁiﬁi & &iﬁ%ﬁiﬁ&ﬁiﬁz?ﬁﬂjﬁ‘&aﬂ ffk!ﬁmﬁt'ﬁé%ﬁ
Yol | 1 eool 1,000 1 1,700 1 1,488 181 13,455‘ 1 500| 2 700 54 13 027] 22 8,355 81 1,347, 3 367| 1,415 5; 237‘ 11,100
I 14’ 1,394 17,520 123 2,015 1,876 3 28,461 8 60,157 1 2,100 831| 152,120 72 97,510 281 153,030 54 15,869 30 6,471 141 7,033 5 2,326 263,127 22, 5,546 60,442
%" & 12 741 5 1,693 2 220 |
72 4 ‘ 4, 15,335 2 1,020 213 19,316 1 3,000 89 14,508 44 11,692 25{ 7,573 2 150 475 5 250 5,400
£ i 2 4,500 8 1,004 3 615 6 1,59 1 894
oo 3 1,059 2 24 2 220, 1
Mot |
B iR 2 115l 680, 17,926, 13,731 2 20,602 6 9,260 1 303 1 305  1,384| 261,367, 163 57,412 152, 34,254 63, 23,722 44| 15,716 17) 14,817 5 1,401 12,577 13 872 4,247
s 31 4,330 20,735 34 3,542‘ 100 40 1 1,500 5 11,825 3 5,500 451| 64,451 42| 16,183 108 29,490 47i 23,231 20 16,126 5 3,032 3 540, 3,785 9 3,078 6,783
+ B 12 1,152 1,122 1 80, 112, 48,275 73 8,664 34 4,775 14i 2,533 2 250 533 3 419
g % 9 267 6 203 6 1,398 1 10 146
W 1 140
oW ‘ 1 90
. | i . SR N B St I e . .
g 59| 6,991 39,377‘ 839; 24,163i 100, 16,647 13 72,098’ 21, 82,2621 2 1,791 5[ 7’905i 3,172; 558,984 279| 174,605 543 217,474 413, 102,232 210, 65 670 100 39 859, 21 5, 044I 282, 902 57 10,452 87,972 & F 4,439,940 [ (LB RFEC X 5)




1968 4E-H-UFHBEDTIEIT, FHCALBHA R 2V T 1405

ez LD T, Lo REAMCEREORMN « S EOEHMEZITLISLOTH
HHEBbND,

§4. dEERAOWELEEOER

JEUBETFIEFC X D ARRIUE ST 1 F22 202 X 5 A 44 (EfwET 5. &80 ks
BIRLFH LV O LARES, KO THTHERETH S, ANEEIEE 22185 LD
T OUER SO Z L Z L EDIFNS S, RBCH AL o #iFE D RAE G
FTERILPICE, JEF 43, MRS 348 L b, WHEERH 400 ERLHRE IR TN 5,

® 1968
$7E ALEE RO S, 1952 E-p-BEHETE & o Hg,
Ol =ZEH 4 Bl DHIE,



1406

KHE #eFH Zhempl #

1952 Fo+REHbE O W ELEPEIBERTH LoD L x5 &, 4B & BOBG
T %5, MEOMEEIETHMBERAZN S 1954) 3L v, Fiuc X 3 L5845 28,
TR 287, F/o{EREH 815, i 1824 &ix Lic DTk hEALT R ILETE, 4
B O#ED 5~10 FH2:ET 5, WHOMBERLAURITEL A2 LWL T R ok i
FIERLE (SEOEBRINEIOH 150km BEETESN) L5 THA 5.

WIBENZ IR T B OB -HIRA TIN5, 47 2 R bl F e o ekt » Jic g%
LARCRMIE L EFEORITH 5. HUZLANT - 208, TWEFTFEHLFEL L, IR -
BEERNZICKRE, ZLTIh b 3ATHREERORFE 80% 2 T5, il - B=E
THNOEHIFEISE L, TEAREELY B U - JIREPULPRUTTH 5,

FHTHIKRETHREOCEBEATNEDOL D LICHRALLLDOTHS. ZoRnb, 40
ORMIAE L LAEL DIiiE 1 B3 D& w2 &, SEOMEC X A2BESIisko 2
Z = UP—RRIZTEIABE L TO BT 5 0032 %, EBESmIbiEE - dbmis o
PEFOWPE FIFEL I D,

Epicentral
I distance
20 -(1otal+-2-half) collapsed pres 0
o ‘Wﬂ
8o - °® °of o,
o 00 ° oo oo 100
o© I 149
70 | 00° o [ o
°°°o°°°°ooo° ° e’ il 4200
6o o ...o ...(.,"o....
LN ] M -
5o - o..°°.° o® . 1300
[ ]
40} 1400
Km
30
20
10 - hJ‘l
ol m | - aal o il HH” ”
Sl 10 15 20 '25 30 35 40
Kushiro

Sapporo
|

Tape Erimo
|

Position Number

58 (&3 +1/2 8) P GhET 287 6 M), 1952 sE-HIiuhiz & o M,
Ffa: 195204, Mifh: 1968 45

*2)

NI ORESTEL LV EFTIE S R,



1968 4E+-iiibRR OIITERTE, FrodtiElh itz o 1407

UED, WhiliHRE ks L TRl BRAX TR E LT L V- S oET 24
Dic\. Z DD AT RMEC O TEE « BE S B i~ T Lo, B
NI BB TR A A LR 378 E3ATMRIGE VL, bt bl s -2
EMROTEMZRL, FZTUTRARS X 512, £HTRECHE S THEZRRE
&1 ERU e bR R D & 3 2 B R (T oot

§5. BOBELEZOHH

EDWRI L LHAFIEL, 2o HREOHK OB 2R/ E WV DIRS < — R EST
H55. bhbhL I NE UGG E AT, ThOWESMN, WEC L 5 HE o kg
EERETHLOLEZ, 2k dicl , (@12 338 FHOTITHEDES
RFROHE LV, SRIO L 51cs - FEERODRVEE, LavdBiiRA i,
WEBTOL DL 2 X0 L BN LB OMRED 2 KAERE X 24 0 b e

No(partial damage)

Epicentral
No(total house) ' P distance
41.3 O
(%) ,
1100
IS
200
300
10
1400
Km
5
Q

) 5| 10 15 20 '25 30 35 | 40
Sapporo Copel Erimo Kushiro

|

WO —PHAFHOT 5T (LSHSILH 6 MEIR),



1408 KHE #-TE Tyennl

DD, BEOF—2EONMIEETHD. FIT, (@2 ) Tow TR
ITAH g DR Tz ke (B 8X). ol X afERL Bt L.

L AT, bivbho BIicis [—IHER] Mz 5 Th s, YorhIA TR 6
EEEEE R L U CIBITA~RE Lic b o FIE LT L, Jok [—iadil) of
FEVL W T O —2E L T 22350, BEoia Fl, ooliin, Zodnsk,
AR - Bk, RROBEFOME, SHIGHE: SEEOIRINC X 2 ENL L, F
Bz it L o OETRHZ DWW CHIIAF 2 L cfb®, AR o il =5
TR R BB B E Bbhichots, il Tk i S v, L oI
B, RESENE, WA AERTIIRCE D FHMFITOWT, TR hoRREEE I, R
B ORCRE LI, SREREST, @12 ) o), FiiEloEEEs
Bt B e (1) REicwiny, SEILNI—HEUR (@) £ <, Tk 5
2 S ot - SIIE S T H B, HURSEORES & —T 5. LA
EIR :@Mﬁm+%tﬁvf%%mk%v.(ﬁ)~%wﬁ$#6%ﬁ%&mmi%%
5o s, fofE L T—iBei s b ade b S, (i) R - BURIE
B i TH D, <w)5ﬁ%mmmfmﬁ%%ﬁ@vo*%,%m%;o¢
SEHOEBOLE « —HEHINE L, e R Ao T L IR B AL
o (v) BRI EENRC X AR SRR TR, I EEE SRS
THHH.

¥ - gk (1966) LBl HME ORI S BIEDSFE N b ADIINCED 42
@iuki%b,r%%hﬁr@ﬁﬁ@&EN&&&&&%%K&%:&&%Lt.é@
bR OB i HE b0 R ZHT 5 L 2T Ly, LaL, SRS
T B X 5T, [—iBHn BT AR 0 i & EET S0y, 4 RO R B IR
ST BDIE, TGS X 2 0 Tikre <, BRME S b Y L e fidu st

ALY NN

§6. WEHBOKE

IR O IR I L AL — 5 NPT T B AR - RIT; o —{f, TP Gl .
A e B ESTT, IR AR SIS T, ST 4 X Of B)Ies
DI B O SR TH D, T D OIR TR OB~ %, FEil
MOMETHY AELOSLORBNDLOTH D, Tok, EM—BEHNIZE 2 HEFCo
WO IR S S o,

(1) ot

LRI fe <, BRI T2 20 etk e, MR, [, R,
W, BEMFCE TR b A TRIETH S, AL, WM TR LR OT L
b CHBD S, TN T TITEMAE LI, DIZ SV, FRIEER
OB OEFCAE 52T 0P 5 A, Lo, B FhaBERE o iibs D, B
B3, Lo b BEITEEAAECEU DN AR TL A bR, FHRRORCL, [k



1968 FA-PHifb RO ESE, FRCILmH ARtz oW T 1409

DOEEC L2603 552, BEQCIRINZ X 5 0 BAMRLIICHI>THEET S, T
LT, £HOX Vv, LEMLDETFR, K= v 2 ) — oA - TS S KB
i, BIROBHH, PIMEOHIBSENS A, BB GESE s WTh, BR, Kb &T
CETHET LRI ST IO THYOH 2 el (TR, 7e&nid s,

RN X ot &F 2 Bhaily, FAFRFbG, 860, #PUI, BRLUNZE o dr/Na
VOEHEUCTIBERTIO U 7 12 20025, o3 IEoSER e GLIE - 158) 1o &
LMD, FHINTIRCIIFRA ERbish ot EMITHIHEFE 22 2B £

—HIRDOABLTELTNTH 50, LHEOMNMIO X v, KRN - T, Fst
BED A Y b, PRIT - 7 A= - 7 A0 ER B2k, BREIBAEN L 2 v
AT Beods, REEREORHITIZL 5 BHlosMt £\, 7 v v 7 RO FEE,
AHEANHEZE T4,

Jelimiiie s OGS, v r i EOFEBBHIRHCERYE V. e TLIAESE
DT &R oo T B, JHOTRA Sl KT LI S, TIITlIES
F# D 10%, FRTiE 20% HEETZGCURGRAEYETT, P &L —Fmicism
TR /e2le, — RS Vv ITGBO L O, E£FZINTHFEAR L1223 OB TIRT S IHEA
%, FLEBLLLOLREICS 2 2HIRETH S, L etEolb k7 ey
IHHRLT, BilE 2 v 27 ) ~ b THDL0 @A D) ozt LcfEmL ©, RE
ZAROUFERRIIE T 5 2 1B S\, HIE - BREEA R E &, R FE A CRIER 70T
e Licicd bz bhs, FoEREL, BALOKRVZE (K4 50~70 cm), HIiZ
L TREEDHEAOHNIETHA Y, XORVIIBECIERLEMTH S, 4o
WERBEREAT, —BOREAHEEING, Zoff, HHicdbos LTI, MH, =
AORSELAED, (REROREOITUM L TE RO ERZIF . WERYOMEzow
T, RERE (PTihwio) BELEL, TefEEscbsve, £, F@H
TRHHERBEOREN B, 77 v 7 SRS TR T RERT 2 M50 %
U,

(2) LRBIROBE

R - TNBAGR CILRERIRE O IR « 30T, MBX VIZ X 288, DRG0 H X
v, HKED PC IOBARNE L\, SEITRFOHN 2km b7 50 QENIF D
5 BT RN b o TH 5, WG TIRHREO—HIET, BERIUI—ZEMNZL &R
Ehn, EFio, ETRKEOBERBEH THRESRTV5, izl (B) fhciadl=v
N AMOENNFFTH B, HHERLT M 451 + (Rhyolite) TH 5. /NMEFLDERR
AUTAFNTIAE U e GE/ME, B, S, BLR7e &), B HIBEMT O3RN X 5 s
K&,

Fio, WEEGEOBMRCI > THEMAEZ S LIt b W, KR bdhan, WEL
MBAR LT T 5 5,

(3) REEBSFRoE

RN RILEE, RN oREAET RChF - BEi) Tanhs,




1410 KHE #-FB Thenp)l f*

T Z oYX HMRITITL H D, FEEAKKZEOBIR, FEECOK A OMER -
HhEOWE, FHCIARENERE IR, BBEIRLORIFELWHTH S,
REFKFHFARHRFE RO+ 1 = 0BG, B - AFEH S, BRI R 45,
W9, /M 24 LHEIRTWS, KUK ry 22HEE LTEAKLLOT, EAMT
DLD, BEZLDT ey 7BREOETIC L %L ORTHEINLL,

(4) FofiofE

B TRARTIXBZIRE S CRRCARRD) OIRBEIIIRIC X 5 HEN AL 2T 5. Inks, B
TIEH YY) v AZ Y FOHBRERZINRE L, ERZE0OEEI YWY R3h
7ol KEBIRILENE T X UM, MMEOIREG, EEY (BfE) omErEicdoT
5,

§7. 2, 3 OEE

(1) ARFFZOWT

HKREF TR M=7.4) ob0)nFEAE 198 39 52, KE0JL#H 70km Oz
ok, 16k, RBCIAWEOREC OV TINERCETANRBRA SEE IRV O
FTHTH D, SEL PG TIRR ., 25T §2 R, BEHED SR EE
JUERLFIRE L b KEVCEEENRD 2 (0L FICEHMARA 2T 520, oD
oWT 1, 2 HExHITFHL (1) RE-—REOKREZIDOR AU, (i) REHE 10
FEEIE LT CRAE LA, (i) MEOBFEIARECHENT 70km & EICT L feo T b
BTHHYH, (1) ~3i) 1%, FlxiE M="7.9 OIEANMC S E O ABME I 54
EHART, WTRLEEORMARIERE LB THS S, BRRABIZEST, 5%
BEOWE S Z eSS RIETHRIB O EE LA WTH S 5. JIRTHEFO
PEZINEHONBREERD S BARBIZLI LD 6 7L, Livd O —IBHEMN S L3,
FRCX2T WAL, HHRLHHTL T, AFE 29,000 M, £ 340,000 MH:ABim k3
DEDO#HERZIEWSOLH L, b bHA, DL RIHIOHEIIETE LA
FET5, UL, AT, NESEROBIRCH - Tit, B, HECRETLEEOH
B GTCE R S ENRIETHH S,

(2) IEEEDOWT

LE DM X % INEEE L (SMAC) 124bihE « FHRN O 15 AFrcE bR, &
NDIBHEREMT v 2 — TSR TS 0, e TEIRIERREIR L LD L
WEFEEhD, EATLT PFTOREND D25, TDEHLH GL K@M N THS. 5D 5 B0
WM DWTHER BRI OIS oM Th B, Yl (K4E) NS: 89 gal,
EW: 63gal, UD: 23 gal, [R& (f%%) NS: 215gal, EW: 213 gal, UD: 64 gal, #Li%
(JEAR) NS: 83gal, EW: 99gal, UD: 19gal, 7c¥, AIBHEIEZL NS, EW ©
NFRAEERTHEH, UD L, BRC—H L2 end b, i RIBIRHIE O E
12855 0.23sec (NS, EW dtiz), JART 0.30sec (NS), 0.24 sec (EW), fLILCI%
0.29sec (NS), 0.22sec (EW) THo7z, #LEL UD iz B 1.25sec o inimis b it



1968 fE+PHHtE oMM, McdtiEE PR v T 1411

ED LT, tBEEFCICET LTSS 180gal, /\F 230gal & ¥hT\5%, EH
THOLNCEFFTRANIERED 215gal THAH., Z Tk 50 gal LB ORI
it 60sec iz TW5, Lal, KT~ 5 CEEBEIRD TN TH D, I
EokEX (EBE HE0MEOTEN1MLELBNRS, MEOMEXYERL o REE
Boific kb e, MEFMESEOHT b B, HRIETOFR & v 5 EUik
MEIN—E LM EVS. 7ok, HEAGEMD, BEOSHEELLETIL fiEoERR
0.3G X h/hE by,

F o RER S a6, TEOMEC X 295, IR0 EMEERKIERL FhFh
241 gal, 70 gal LFEHEL TV 5,

723, MR TR AT ORECK LT 36 gal(NS), 51 gal (EW), 9 gal (UD) % 524¢ L 7-.

(3) EEwDWT

SRBIOBTR\C, BB E o Bo—oik [ENROEEG6] THoH 5. M
D=L FTDE D THEDY 2l ETH B, FELIL, wPEIMIIERT
VHHEH ZoMOEF D, HYUHKLX L TLIoTURLBRahD” miciEsSu
TEE6 AL, FBAMPATELSTRNS DI ERMmY TMULIcE 5, Sk
RHRAESRR D T, BLTFhLPMRETH ), FLRBESOHELRICLEY
D, EEBCEOLFERIIBD TY\ . E A OINEE O, HEOHE O &/ ML
Tix 0.09G LT (BEDLOHE) #HETHE, 4B/ NMUTERE6 o FRMEE 250
gal WELKEEZDDORLVEILTH S S, WA TR 722 KRNI EE 6 123 L
TG L H AN A, TEETIEES LAZONEHTHAS, Lnl, i
SEEITMEOEC O LMEE L ETEH 5.

R IT IR L PR SRS TR ST S BRI RETH D, &
fo, B ABOARTIR L 55034 S BDTHFITL HHA, FREGCH 2 BV F
REER GO R, KaE, WEFTOMEMRL, £ 1 bbb o e
WA H BIRTIE I, WMo ETY, HREX T T 5 2 S SR Lot
WX 55850, ORI TIE [EEE6 | ANEE 72 & IXIRE L s

EERBOMETIE 0B ~TME) F T BRRLEHR IR TS, FHOKE,
& OREIVET S OB EE, MSK BERO Z L, HEL XDANLEHTH L
IR G LT 20— THH 5.

MAMBE OB T obhic X 51T, K[ATHEOEEN NI D MR AIEL T 2 fi
RIaBko [BFEE] #HAT0L—2TH55.

IR ARG ACURETT - dLhiTEEE, SMNATITRSHEEE OB « o MgEE) s
LITiifg b dote, KT, fiIRER%9E, £NEMRCAE, EEmIERTc s
MV ER IR T a2 7o, = 0 BURARC 3 U b KSR BR A BR S 4 25 4 4
ORI RE R oot DEOF 22 U CTELS LR L B s, ok, &
AACE L A0 — ISR ARERIGC L B 2 e v T 5.



1412 RE - TE -3l 10

X [iis

oG s, 1952 HAMLTIC BT % 4 /el o fiid: (1885 4£—1950 4E), IBFEELIWEIT SR,

e Rges, 1953 [RFT 27 48 3 A+ RieREmA s, TEENSR, 17, 1-135,

KT, 1965 FEFN 39 4E 6 fF 16 BFNSIMENTTHE. KSUTHEITRg, 43, 1-230,

KAwasuml, H., 1956 Intensity and magnitude of shallow earthquakes. Travaux Scientifique,
Publ. BCSI, Ser. A, 19, 99-114.

Y IEME, $5R 5F, 1966 JbiEiinT it A iFE LAY & oA, JLiEimER e s
SEPGE s — 7). 47-63,

RFEE&FH, 1958 Juiti oibFEIET). Mg, 17, 123-135

R & 45, 1962 1611~1960 sEOILIGHIZ 1513 5 EEET). [T Eiidd:, 20, 1-96,

HIRER KRGS » WA, 1962 IEAFN 37 45 4 J 23 HIAREIHHTENA RS, PR, 27, 69-
77,

Supa, K., 1924 On the Great Japanese earthquake of September 1st, 1923, Mem. Imp.
Marine Obs., 1, 137-239. } .

+UHEERE R RS, 1954 -FFuieERfERS (1952 482 3 A 4 B).

Fledzsk, 1966 AAMLTO R b EmiEoLk, TP, 44, 1571-1622,

YoSHIYAMA, R., 1957 The ratio of the velocity of P and S waves. Bull. Earthq. Res. Inst.,
35, 627-640.

Fn—, 1964 FEWHRO~ 7 =F 2 — FiToWT, E0fi, 8, 1-6,

70. Off-Tokachi Earthquake Occurred in May 16, 1968,
with Spectal Respect to Field Investigations in the
Southern Part of Holkkaido.

By Yutaka OHTA and Isao ONDA,
Earthquake Research Institute,
and Hiroshi MAEKAWA,

Department of Geophysics, Faculty of Science,
Hokkaid6 University.

A large earthquake occurred to the south of Cape Erimo, Hokkaido, at about 9h 49m
(JST) on May 16, 1968, and severely shook the Tohoku and Hokkaido areas. According to
the Japan Meteorological Agency, the epicenter of this shock is 407N, 1437 E and 20 km
depth, and the magnitude 7.8 on the Richter scale. After about ten hours of this main
shock, the largest aftershock (M = 7.4) occurred at the location 4134 N, 143!3 E and 20 km
depth. Recently, the southern part of Hokkaido was rocked by two huge earthquakes, one
was the Off-Tokachi earthquake of March 4, 1952 (M = 8.1), and the other the Off-Hiroo
earthquake of April 23, 1962 (M = 7.0) (¢f. Figure 1).

By means of the intensity in Japanese scale I versus epicentral distance 4, the magni-
tudes of these earthquakes were compared with some recent large earthquakes. Itisestimated
that the main shock is almost equal to or slightly greater than the Kwanto earthquake of
September 1, 1923; and smaller than the Off-Sanriku earthquake of March 3, 1933; and
comparable to the Off-Tokachi earthquake of 1952, The aftershock is greater than the
Fukui earthquake of June 28, 1948, and the Niigata earthquake of June 16, 1964; and
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comparable to the Off-Hiroo earthquake of 1962 (c¢f. Figure 2).

Even the shortest epicentral distance to the inland stations is larger than about 150
km, so that the commencement in the stations of Japan may be due to the refraction along
the Mohorovici¢ discontinuity. The amplitudes of P as well as S phase in the northern
stations are very obscure (¢f. Figures 3 and 4). The time of the S-P interval is linearly
related to the time of commencement, and its gradient is associated with the ratio of ve-
locities of the P and S waves. Due to the obscurity of the S phase, however, the preliminary
readings of this interval which were reported directly after the main shock were apparently
random (cf. Figure 5). This characteristics of the seismograms will be verified from the
mechanism of the earthquake.

In Hokkaido, this strong shock caused damage at Oshima, Iburi, Hidaka, Tokachi,
Ishikari and Sorachi Districts (¢f. Figure 6). Two persons were killed and 133 others
injured. One hundred and ten houses were totally destroyed and 405 others half damaged.
Farm-lands, railways, harbors, watersupplies and means of communication were somewhat
severely affected all over those areas (cf. Tables 1 and 2). The personal damage was chiefly
due to the collapse of brick chimneys and concrete-block walls. Specially, there was a lot
of partial damage to dwelling houses. It seemed that this partial damage was almost
directly caused by the earthquakes and distributed uniformly in the damaged area. In this
paper, the ratio of this to the total houses was employed in statistics. Damage was extensive
in soft ground areas of alluvium and banking without direct dependence on the epicentral
distance (¢f. Figures 8 and 9), similar to that by the historically disastrous earthquakes.
The heavily damaged area is in Hidaka and Iburi Districts. In the Off-Tokachi earthquake
of 1952 it was in Tokachi District which is adjacent to the eastern part of Hidaka. This
is certainly caused by the difference of the location of these earthquakes.

From the displacement of bodies the largest motion of the ground in Hidaka was sug-
gested to be along the meridian.

A large aftershock, when accompanied by the main shock, would cause a greater
disaster. The largest aftershock was characterized by (1) small difference of magnitude
(about 0.4) between the main shock and the aftershock, (2) short time interval (about ten
hours) between these shocks and (3) near the inland by about 70km as against the main
shock. Kushiro City reported that damage by the aftershock was larger than that by the
main shock.

Acceleration records by SMAC were obtained at many positions in Hokkaido. The
largest acceleration obtained in Hokkaido was about 215 gals at Hiroo. There, the time
duration of acceleration larger than 50 gals lasted for about one minute, but damage due to
it was less.

Maximum intensity observed in Japan was six at Tomakomai. The intensity six is
reserved for the shocks: to cause demolition of Japanese wooden houses of less than 30 %;
intense landslides, fissures on the flat ground accompanied sometimes by spouting of mud
and water in low fields; making most persons lose the balance so as to fail standing.
Acceleration corresponding to the intensity six is estimated at 250 to 400 gals. According
to our observations of disaster, it seems that the intensity six at Tomakomai was a little
overestimated and the area giving this value of the scale was extremely local.

The intensity scale should be discussed further so as to refine on it by such as station
corrections, although prompt determination of its distribution is important to the tsunami
warning by Japan Meteorological Agency.
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