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Fig. 2. Decline of the daily frequency of aftershocks.
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Table 1. List of mainshock and aftershocks
(May 16, 09 h 49 m~19 h 39 m).

Date and Time JTMA USCGS
No. hem LONG LAT H M | LONG  LAT m
1 | May 16 0949 143°35'E 40°40N  00km 7.9 143.2°E  40.8°N
2 1005 144 31 40 52 20 143.1 40.7 5.7
3 1027 143.9 40.6 5.0
4 1032 143.8 40.1 5.0
5 1052 143 38 4123 10 55
6 1158 142 35 4016 10 46
7 1236 142 51 40 06 00 4.9
8 1245 143.9 40.1 44
9 1316 142 42 40 39 00 48 143.0 40.6 45
10 1335 142 32 4118 40 5.1 142.3 45 .51
11 1358 143 30 40 36 50 48 1431 40.5 44
12 1412 143 39 40 23 70 1435 40.4 49
13 1415 14318 7 4022 60 50 | 1431 40.6 4.9
14 1432 143 22 40 21 40 49 143.1 40.4 43
15 1445 143 47 40 24 50 5.2 143.7 40.6 46
16 1518 143.5 40.4 44
17 1530 143 46 40 38 00 5.4 143.6 40.5 5.2
18 1537 143 15 4100 40 5.9 143.0 41,1 5.7
19 1551 142.8 411 43
20 1607 143.0 40.1 41
21 1628 143 41 40 11 40 5.1
22 1649 142 42 4117 10 5.5 142.6 41.3 5.1
23 1702 142.8 411 4.4
24 1720 142 57 40 59 40 5.3 142.8 411 4.8
2% 1747 143 30 40 46 00 5.3 143.0 40.9 4.8
2% 1758 142 36 41 24 10 5.8 142.7 41,1 5.4
27 1815 142 34 41 34 10 47 142.4 417 4.4
28 1835 1432 40.3 4.3
29 1912 1435 405 48
30 1936 143.0 41.3 4.4
31 1939 142 51 4125 40 75 1427 45
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Fig. 3. Epicenters of earthquakes listed in Table 1.
right ; determined by JMA
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Fig. 4. Hourly frequency of aftershocks.
Upper line; listed by JMA

Lower line; listed by Sapporo District Meteorological Observatory



1968 1 BB O R BIGE)

T T T I I {

T
(s
~—
I

7.2

"

=
o/
~<
~ ~ xf -]
o~
o~
c
: {
=
_ ° ¢ -
- .
© _,/‘ if
- n N
Z = NeCes f '
w Il"
. w
~ o J J
n zo I o
= o -4,' ,!} —
@ 4¢ f’
o = ! 1
S ! '
- g 7 a""
w o '.-"
-— e’ o
> ,/ 't '
| s . c K -
z ’ 1" e
o ! o
/ S o o
. R {
/ ¢ " ! N ¢
/ o
< 4 PO ¢ l’
- : M ! —
.t ! i ‘ + !
et ‘ o d
ol A
i _,»-"
- J
[N 4
1 1 1 | I
0.1 0.3 1 3 10 30 100

Time in days

#®5 RBOKORBBEESR

Fig. 5. Cumulative frequency of aftershocks plotted against the time from the mainshock.



146 Mm 8l ARBE

B2 BAREORELD2EECKEAREETOMMN
:DM@u5Hmﬂlw%%ﬁ@ﬁkﬁﬁmﬁ5ﬁ%,?ﬂbﬁxﬁwb&b&:&m
ST b Bt B AR, AEOILI 100 km 0 & & BT, B 60 km 03 PO Rl
WCEPLTREL, RBEDILAL L TEY L TR IMMETH S,
LB 1% Lo 2 e ek L RO BRI LK TR B TRER T 5,
E3H 2FBBICKELRBLUBRTRBRET
6 8 12H 22 245 ZEE L 0 # 100km ihdic M=72 OREHRHMBELRH Y, 0O
B A S ERH 50 km ORI £ OREAEPINC I A L, CofBucix®E L], 282
HARAU TS A6 HOABCESRERLTWALELRIRBIIREEL TR, BHELT
KRB COMBORE L - T, KREBEEITERNCIERI R Ebrd, 20
PROBLIZE IR TIALTRIR TV S,
HEDHEBERAMBORENEBEREYERLT, #F1IRKCRINTWEEETHIKINCE
DDA —FIFRLTCHECHEN YN, 74— S RkD L 5 efiits i,
Nl ; BEARES LU LOKENEPHTIHE L KBR OO

-~
- %) -
-
= -
2 0 w
L ot " M>4.6 ~ -
n z o~
= w N
il @ "
L = ® b3 .
o
=13
o~
b = 3
2 > ~
- L o~
© = T
2
>
)
=

10

H=30,40 Km

IN

1 1 1
01 03 1 3 10 30 100

FO6R N HIROKRERORFIAES

Fig. 6. Cumulative frequency of aftershocks in N-region.




1968 S+ B O A BIE® 147

Citlsl; AB% S URBEROFROES

Sl ; 2HEBICKEARARS LU ORBENEFHCRE L RBROEM OB

N i, C s L CRBELEC O TAED b OFBEMICH T 5 KBOH O REHA
ESfixlEste (6, S OWTik6 A 12 8 ¥ CERHELLEKBOEIDROT
HEELIC, BRI =0n iR OEEN - 0 BRBEES BB ST T3 Z L b b,
N#ETIX5 5 16 H 1913940 M=75 0B >3< 82 e TERNcSERYRL
TWw525, CHICEE 18 2 o BREBEEMGEET LARD MK TWD, COZE
N HUROERNT M=75 ORAKBCERE IR THT, ThESMMERSD, CHuko
REEHICHIRERFBIEL TRV I L XERTHITHAS,

BONOREHEE B CECEE IS EL LTS5 A 17 B 08k (¢=09 B) HOTHESE
BB, AL NHIBOMBIZEL L, BEAHMMCETLLS E2RLTV5, O
BEECHE LA IDE R DRED~ s/ =5 . — FOTREIEELLY, HEORS%
ERLICHBEOHEYE 6 RIoRT, 2hicX s & =09 AHORNHMIIFERICHEHETH Y,
FRHITEE L CES 0~40km OKBIR LD LDTHLIENRINT VDS, 2D X 3D
BESAHAR S O ILIEH BRI L TH B2, ABM1D 1AUADO ERAREHEORK
HTERWFHTHD, BHORELIFDOL
HIND LB T LY, ZORED
AEBREEA OFEETRILD DL, KEOH
110km B T4 L7 5 F 17 B 08 I 05 43
(t=0.929 A) OHIE (M=67) TH 5%, =D
WEIT TR~ =5, —F7HED
ZOo0MBIrRVT4AFBCREAEAKOM
BTHD, ZThLZEOOMEN 1968 £+
HhEE & £ O KREREBE LI ST T %
SEERELEERE, IO M=6T 1% HE
LREPDOEREZREL LB Liviau,
Livl, &2 TRABBOREAETIOMEC
SUE REOEE VPR BNy i R (ool i Pt S .
B DAL F B RO T
N BT LSk fiT 5k %, B1E fﬂfjﬁi}~£§ﬁ;’)§§ 2;;;;35}

#5 R, B3 MERBoST5 6 A 12 Fig. 7. Distribution of aftershocks from
10 M=72 DRI C RIS i
Fiz Lichs, NHIROREBRHCIIZEAL A remarkable gap exists in the
MOBELE L TWEWE SRR b, L central part.

47

T

o
42

o
41

s
40 -

144° 145"



148 ME 3. XRBEHRE
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Table 2. Outline of the observation.

Station Period Seismometer Recorder Magnification
Kamikineusu, Urakawa-mati, | Permanent | 1¢/s 3-Component | Micro-film 15,000-19,000
Urakawa-gun, Hokkaido 1c/s Z-Tripartite Data Recorder | 0-4 mm/¢ kine

Latitude: 42° 14’ N
Longitude: 142°58’ E

Esan, Shirikeshinai-mati, May 17— 1c¢/s 3-Component | Pen-recorder |20-40 z kine/mm

Kameta-gun, Hokkaido . June 22 | 4 c/s Z-Tripartite Data Recorder (50-70 db)
Latitude: 41° 47 N
Longitude: 141°09 E

The menbers who participated in the observation at Esan are as follows (in alphabetical order):
T. HiroTA, K. KakiicHI, K. NARIGASAWA, Y. NisHipa, H. OKaDpA, S. SUZUKI and
T. UTsu

2. =M B A
EHACRGS S-P B OBES fix 8 KRk, S-P MLk 8~15 F D i
CEIED, ZALIE NH#IBROKBEIG LTS, CHillie SHEBTRELLEADRD
RBEXEFETIESEOWBE I LES LIAHARLEGACHD, 6 12 HIZIAEE S S IR
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Fig. 8. Frequency distributions of S-P intervals.
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Fig. 9 (a). Daily frequency distributions of S-F
intervals at Esan.



SR D2 [RGB P IEHER R 0 R RN L, Mk

N
C
S

290

1968 B B O REHE)

tp (LFFE)—tp (BL)

S-P e (L)

o —55~—75 15 LT
oo —30~—55 15~30 ¥
ook O~ —30F 30~45 b
" r
L May 27 N Jun 3
f=r o - [N o
3 May 28 3 Jun 4
P3N H LJ Po f—1 -
o o - Y
i May 29 |
al fOom e 1 L
L May 30 em 0]
L L ﬂ Jun 6
= a0 [ o VU
- May 31 | Jun 7
[a¥a W B
i Jun 1 = =
P T e g | )JJ_LLLL’\
L
Jun 2 = 0
L L
—r]nl T T T IL T o 1 o
10 20 30 40sec
— s e
EIE b) il wsTs AN S-P H

Fig. 9 (b).

Daily frequency (hstrlbutlons of S-P

intervals at Esan.

BOOBRBIROLEEITHS,

151

2) Preliminary Bulletin of the Dodaira Micro-earthquake Observatory and its Substation (1968).
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Table 3. List of large aftershocks.

Date and .
No.| Time (J.5.T.) LONG. LAT. H M

1968 h-m E N (km)
1 | May 19 0949 143°35" 40°44’ 00 7.9 | A% (M

2 1537 14315 4100 40 59 | M, No.1) & M, (No. 3) O T b K ¥k
£B, RARE M) OWBRNREOR KLz
Bihs, (3R, #1x2R

3 1939 14251 4125 40 75 | HRRE (M), ThHHEORBEREL v, BHR
BERAMOABBO—7 vy 2 *BRT 5, NiUKD
KBLEZORD, 1K, $£2K)

Remarks

4 170113 14352 3946 50 6.1 | #BETCENOE(LEED BRI, No. b 0¥
AET B,
5 17 0805 14329 3946 30 6.7 SEHILKRENRHEBEORE (M), AE0# 110km 1

Fio LT B 2%, N HUKRO R X 30~40 km O REHT
B HRC A EEACE T LA E> TV 2, (8
5 RBEUE 6 X)

6 221952 14300 4126 50 59 | it h HY OBV M-, (FIRD

7 230429 14234 4015 30 6.3 | KRBHBHCEHNOBLEED BRI, My, M, M,
DOFRFNE b ThicA BTl +2, FEIXN, &
10 [¥)

8 24 2306 14327 4047 40 62 | FhHAFORBY -1, (HIX)

9| Jun 122242 14308 3925 00 7.2 | 2FBACKEZAHEEOSRE M), ThEHFOREY
BEAEC,FLORET vy 7 (S MR 238 7k
Mote, SHIOMBROKZBLE L N D, (81K,
%2 K, 55KX)

10. 130657 14305 3919 40 6.1 | SHIKOKRBOEE LRI TH 50, ThHYFDOA
Exthot, (BTK)

11 17 2053 14322 4056 10 6.4 | ThHIORE FRE) »"RHbh b, RBWPR
WOEHEYBFOERLLEEL? (BTHE, £IX)

12 18 0357 14413 3838 40 60 | MREMOFHAAD LD, HIK)

13 26 1923 14249 4154 40 57 | AT HEHFORBRA -7, (HIK)

140 Jul 52028 14213 3826 50 6.4 | ABEHCENOEALIIZS I, 2E0REBE
LEEATRCETRERfCBEL TV 5, (810 K)
15 120944 14329 3934 40 64 | THEHBORELF 7, IR

4. HINEBOTHT=Fa1-—F

AEBAREOEM MO DI X v/ NS B E TOBR O RERD, ¥
fefxD R OIDIT L =27 = . — FARGR T, ZORDROBC L THMIRED <2
=F .= FRRELT,

ARLD LABDS F 17 H 09049 757205 9 FK A ¥ i R FE TR X i 72 S IR 08
05mm LLED L D% Ttc, M=log Ay+alog rer+i B EOXE I (Asr; RIIRIF,
Lefs VB, RAMGEK 19,000, tsp; S-P M, o,7; BH). KETO~ 7 =5 . — Fiz—%7T
HESICRADHBEERCLY o f ik, BHEFA (SD) &koic, N MIRO KR FIZILE
WAKE < S-PIEMoRAI ARG D L4 <, T B L Tt M=log Ay+i & L17TF
DRTLR A, BICRET OMME BORMWER 2 EEL 7 —~ 2 DEREEM L. t5r
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EAKE aBIOTOH
Table 4. Values of « and 7.

1 = Y EITrY " 7 P % S.D.
wse [0 e o | me | am | o—om | om
S5 I R —0. X
o Tl N @ b
N # ® (3) 71 — 3.05 0.29
W@ mE 1) ‘ 22 ‘ 332 —~0.49 0.31
. . | .
¥ Wi : } 02 0.35
- db ¥ 58 B n 36 0.77 3
AL KSR 1 42 1.68 2.10 0.27
i B & &%) (1) | 171 1 1.41 2.37 0.35
WL AREZORD 2 1.73 --0.83

(1) M=log Ay+alogrs.p+7 (2) M = log Ay+alogd+7r (3) M= log Au+7

DIz 4km) 2 7 Foodo®d B EEH W r
DRDREB L ORB DAL LD = Te
P g Fh e e 1Y £ ST 4 ”ﬁgh
RIZFRT, .

S-PHFIS X O ARIRI O T Tk % .
KETORED I BRBT T~/ =F o o0 o ‘e
— PP DI HOEE L H a=1.66 o .
I AENRE LR, OfERAS D o "o
B AL A A PR O M ERR I O T
=168 L RV —HEXRLTaD, D T
EDE L, ARESKFPENABURR (& g .
KK 15,000) e L, TR
BRIE (RS 19,000) % MV Fofzw
THA35, M

IHLTCRI=F .~ FORDER HE13E N MK oo 452 0 HL I RS A
PR N T 3008 l s, T T3 e vt of stechock
T-zosEREeEL, M=30LiIo Eﬁﬁ@mcmmmwﬁmwmymm-
1,697 (Mo 4Bz W THETS, N
HIH D RS il L OB A S 13 RNRT. SONGOARD b s Gk X
DRDB L,

b =085 (n = 1697, M, = 2.95, N i)

3) KBEFF; WITHMEBENTC ST 2 MBEA ), LKOKHIEHRES, 21 (1969), 39-48.
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Fig. 14. b-value in Fig. 13, plotted against Ms.
My the smallest magnitude

Fi

oy

FI5E Niuko MK < 33 HOBERNRREER S
g. 15, Cumulative frequency diagrams of magnitude
in N-region for n=100.
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LD (2T M, 3 nte=r =5 o~ FOTFTRTn IZHBERTHB), Msh T 4—5—
EU7Rs b fHIIE 14 MO E(T B, M, 23295 & b 485 T bR HC ML T
50RERS B LSO A S TWAIhTH Y, M ps 495 L ETOEETERRD
PINCZ E RGO MM O BARKRE (M=69, 9 A 22 H) ORETHS, </ =Fa~FDOTF
PR 37 LT/ n & b T REfizr & v 085~090 OFK X ¥ 5,

N Mz k0 % b {EDR RN B 2 5 7o dic M,=2.95, n=1697 O LE/ % 50 {#3>
FTHEME 100 BED 7 A~ TSR, 33270~ 70 RBEHEESHvHE 16 iCRd, =
N OTCER D ik, M=3.0~40 O&E THBOE ™4 IREE L s —&T,
RI=2F o~ PRS0 U EOMEBAEGLLEI ML Y BBROIALIE S TWDILETHD,
M; 230 X b 40 FTEZY, 33 70— 7D b [HOBEBELOBEFILE 16 Iic;rEh T
Wh, RIEERID b E% 085 L £%, 5% OBBREBTEEROENRD b h 5 EFHREI TR I
Nb, Me=29 ODFRF|% B 5 & No. 12 28H#E L h K& No. 4, 5, 23 2V &7 @Hx L
T, &L L TofEmML No. 11 G H23H) ¥ T 6 {HIZ 080 E THH, No.12~15

A“A

A \Ix

va

il MMV

..

No. 1 5 10 15 20 25 30 1 5 10 15 20 25 30
Date 17 18 21 26 5 26 1 17 18 21 26 5 26 1
May Jun Aug May Jun Aug

EI6E P EOBMEAEL, M35 4A—~8—Ti->T 53,

Fig. 16. Time variation of b-value for various M, in N-region.
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Fig. 17. Decline of the hourly frequency of aftershocks
in S-region.
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Fig. 22. Distributions of S-P intervals at different periods at
Kamikineusu before the mainshock.
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4) BEEZM-MHRARE-BREZ; ZRMOBEMBIH CcHA S hic 1968 RTBIFHBOMNERS, B
TR, 46 (1968), 1355-1368.

5 S. SUYEHIRO; Difference in the Relationship of Magnitude to Frequency of Occurrence
between Aftershocks and Foreshocks for an Earthquake of Magnitude 5.1 in Central
Japan, Papers Met. and Geophys., 20, No. 2 (1969), 175-187.

S. SUYEHIRO; Difference between aftershocks and foreshocks in the relationship of magnitude

to frequency of occurrence for the Great Chilean Earthquake of 1960, Bull. Seis. Soc.
Am., 56 (1966), 185-200.
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6) C. TsuBorl; Time Rate of Energy Release by Earthquakes in and near Japan, Journ. Phys.
Earth, 12, No. 2 (1964), 25-36.
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11. Aftershock Sequence of the TOKACHI-OKI
Earthquake of 1968

By Hiromu Okabpa
(Department of Geophysics, Faculty of Science, Hokkaido University)

and

Yoshinobu MoTtova
(Urakawa Seismological Observatory, Faculty of Science, Hokkaido University)

A large earthquake with magnitude 7.9 occurred off the south coast of Hokkaido
on May 16, 1968. Numerous aftershocks accompanied this earthquake. For observing
microaftershocks a temporary station was set up at Esan, the Oshima Peninsula, south-
ern Hokkaido. The data at Esan were investigated together with the data recorded by
sensitive seismographs at the Urakawa Seismological Observatory, Hokkaido University.
Data on large aftershocks supplied mainly from the Seismological Bulletin of the Japan
Meteorological Agency were also referred to.

The largest aftershock (M=7.5) of May 16 and the second largest one (M=72) of
June 12, which were accompanied by many aftershocks of their own activated new
seismic blocks and thus enlarged the aftershock region. Moreover, it was shown that
aftershocks with magnitude larger than 6 were mostly followed by secondary aftershock
sequences. A main feature of the aftershock activity is the multiple occurrence of
rather simple aftershock sequences. The rate of the occurrence of aftershock activity
in the northern block showed appreciable changes at the time of two large aftershocks
(M=6.7 and 7.2) which occurred about 200 km south of this block. These phenomena
may reflect the complicated mutual relation between blocks.

A remarkable foreshock sequence was observed 15 days prior to the mainshock.

8) FEmiEE; HMEBOKRMNS AT T5HMNE (o 3), KMIRYBEINFIRE, 23 (1969), 49-71.
T. Utsu; Aftershocks and Earthquake Statistics (I), J. Fac. Sci. Hokkaido Univ. Ser. VII, 3,
No. 3 (1969), 117-195.



