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Spacial and Sequential Distribution of
Focal Mechanisms before and after the Tokachi-Oki
Earthquake of May 16, 1968
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Mechanism solutxons -of the Tokachi- Ok1 earthquake of May 16, 1968 and the earth-
quakes before and after that event in its focal area are analyzed in terms of short
period initial motions from P waves. The distribution of the focal mechanism solutions
shows the significant spacial and sequential characteristics. Most solutions during five
years before the main shock are identical to the mechanism solution of the main shock.
This seems to be reasonable when considering the systematic stress accumulation for
the occurrence of the great Tokachi-Oki earthquake. The aftershock area is classified
into three regions: the main shock region (C—region), the 1afgest aftershock region
(N-region) and the second largest aftershock region (S-region). Mechanism solutions of
the aftershocks in C-region are similar to the mechanism solution of the main shock.
The solution of the largest aftershock is different from that of the main shock, while
the following aftershocks in N-region are characterized by the complicated solutions.
The solution of the second largest aftershock is similar to that of the main shock,
while the following aftershock solutions in S-region are the mixed type analogous to
the solutions of the secondary aftershocks in N-region.

These solutions obtained reflect the complicated stress field redistributed by the
occurrence of large aftershocks. A gradual and systematic change of the mechanism
solutions from the trench side to the coastal side within the main shock region can
be explained by the stress distribution from a subducting plate model.

L F & &I

El—EERCRETIRMBORBERBEOMEILE @ﬂﬂi@c“h—i%’ 5*%3%@1&] LMD
29090 F LV — FDEDOMDBEVWITE Dibéﬁﬁﬁ@@]fé%&%%bfh 5. LT, Fircu



26 G - i

and SHoLz (1971) X hiItfE 5 KRB ORBRELABN BEOERC I3 A v ABES ©
ZcBEMCHE B, WRCERBEICI D ExBERPICERTWB. L2 AT, HEN
BEHOKXX, TNV BSRERAMNEN RGN TAZ LR IVHBETERI IR
T¥ T\ 5. Dislocation theory WNHMEKIEBRAE D HITA + v AB O TOHBHBL T AT
LTRY, ABRUNOWE, ABLL TRBOBBBENE 0L 5 hBRCH 2002 W52
T 52 EARMBRIEOA PV ABOEAEMDACEETHDEELLND

ABFFEL 1968 FHHHMEBEORKBRICEEL CHBORBEBAABOThE, H 501k
FEMBELZO O L TED X 5 RERG Lo, REBHETThNE SET DN
AN, ALK, ARUNOMEBLAAEORECEL (EOBREOBHREYEL TV 500 %HE
w5,

I % ol

BRHT DR & & Lo BIE, 1964 455 1969 4 % T 0 6 4RI 1968 £ hE o KB
RAELLBEOEE 60km LI, <7/ =5, — T T

¥ 50 LLEOWETH 5. PUABONLEIE HOKKAIRO

45°% T T

o N-REGION
[ ]
HOKKAIDO

wl-

40°)
TOHOKU

g} %O
® O
® O

142° 143° 164> 145

Fig. 2. Earthquake distribution in the after-
shock area of the Tokachi-Oki earthquake

of May 16, 1968 from 1964 to 1969 after
J.M.A.. Solid circles denote earthquakes

L before the main shock and open circles

140° 145° denote the main shock and its aftershocks.
Fig. 1. Distribution of major earthquakes M, is the main shock; M;j, the largest af-
and their aftershock areas off the north- tershock and My, the second largest after-

eastern coast of Japan. shock.
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Table 1. Earthquake data of the main shock and large aftershocks

Date Time Longitude Latitude Depth Mag.
Main shock May 16, 1968 09h 48 143.58°E 40.73°N Okm 7.9
Largest aftershock May 16, 1968 19h 39 142.85°E 41.42°N 40 km 75

Second largest aftershock  June 12, 1968 22h 41 143.13°E 39.42°N Okm 7.2

L. & i

—fiT, KRECWBORBEEORA, HRIEER O P EMBIS 020 b REL AR
RAPHEFTORESEEN L TROLMERRL I DS LL, RAFBETCIZ
RO 5 PHBLhOBEY ECELL T2 EELLREDT, SERAEL BAREDOR
BEHIT O\ T, KaNamor: (1971) A3R FBURGT ORISR L Do d ORFA L. Fig.

N N

25 1968 516 M=7.9 38 1968 $18 M=7.5

L]
LARPWCY ¥ Y
ot
',;;&/ octel
S %

bgiars

5 ® COMPRESSION S ® COMPRESSION
2 DILATATION O DILATATION

Fig. 3. Comparison of the earthquake mechanism solution based on short period
data with that based on long period data (after KANAMORI, 1971). Left
figure for the main shock and right for the largest aftershock. Broken
line and dashed line (after ICHIKAWA, 1971) are the short period solu-
tions and solid line is the long period solution. Solid circle indicates
first motion as compression and open circle indicates first motion as

dilatation. Equal-area projection of the lower hemisphere of a focal
sphere is used.
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Fig. 5. Mechanism solutions of earthquakes from 1927 to 1963 after
ICHIKAWA (1971). The numbers attached to the projections
refer to the events listed in Table 3. The solid and the plain
parts in each mechanism solution correspond to the compres-
sion and the dilatation quadrants, respectively, for the lower
hemisphere of equal-area projection.
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Fig. 6. Mechanism solutions of earthquakes since 1964 till the time
of the main shock of the Tokachi-Oki earthquake of May 16,
1968 (No. 25) occurred. Note that all of the solutions are quite
similar to the solution of the main shock within this period
except No. 5.
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Fig. 7. Distribution of the earthquakes (left top) whose mechanism
solutions are not obtained uniquely due to the insufficient
data. The technique of superposition of the first motions is
applied to the events for depth range 20km (right top), 40 km
(left below) and 60km (right below). Superposed solutions
for the 40km and 60km depth show good agreement with
those in Fig. 6. The solution of 20km group is not so well
determined.
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Mechanism solutions of the Tokachi-Oki earthquake and its
aftershocks. It is remarkable that the aftershock area is clas-
sified into three regions (N-region, C-region and S-region)
by the characteristics of the focal mechanism solutions of
the aftershocks. In C-region the solutions of the aftershocks
are quite similar to the solution of the main shock No. 25,
though No. 32 and No. 84 are characterized by the opposite
type of solution. This trend agrees fairly well with the sys-
tematic distribution of the mechanism solutions in Fig. 6. In
N-region and S-region, however, the much complicated distri-
bution is found. No. 38 and No. 107 are the largest and the sec-
ond largest aftershocks with magnitude of 7.5 and 7.2 respec-
tively, and they triggered remarkable secondary aftershocks.
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1969 4 % T 20 FEF D HBICOWC, ThEh MUTW5) hEnk#~<kon Fig.9 Tt
5. Fig. T# { BB L 725 Fig. 9 % Bhut, 1963 EHAE ¥ CIIAE & - REHK oM
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Fig. 9. Time history of the type of the focal mechanism solutions
compared with the main shock in its aftershock area from
1950 to 1969. The solution which agrees with that of the main
shock within 26° for its pressure, tention and null axes is
taken as a similar event, and the rest is classified into a dif-
ferent event. Note that only similar type of focal solution is
found since 1963 till the time of the main shock of the Tokachi-
Oki earthquake of May 16, 1968 occurred.

o¥K, ABEWER L CHBOMBEORBEREBORGREZR LT, AERNBRY S
CHuiz s\ T, AEOHIREZ AL THEOREEBEBELEABEO LR LT 5, LarLE
e EHOMETIPEE THOBHSLENRSDLICEPbh 3. Tz E4BEBLRTL
T B4, 1960 b5 1969 SEF T C HUIROMED Pl T #ix £ THRE L Thic. 0
WENFg 10 Th5 Mhrbbhrbdldk, BEAOCHWERE P E#aKFECE BHomER
EEWT WS —0, Tlikesd s L CREECTCAEMNEBAETRFOE T B W
NbbD, COBTFEI Vb RLT T35 Fig.10 0D 143°E 5 S5 BCLT, D
Wi xR LM h T, ThthoMERKES TP THOEE OFLEEL R



34 o B &

&7 T —r T

3

1
e
MP. C-REGION 1960-—1969 TRENCH

Ac New w2’ 13 1480 v S60°E A
o

S0

3

30

p Y .

~
~

M.T. C-REGION 1960 —1969

A NEO°W  1£2° 1%3° 1 TRE'NCHsso"E Iy
a 0 L
'3':10
T 20

30| Lo

40 /

50

4 50 100 Km

Fig. 10. Projection of the axes of the maximum pressure (middle) and
the maximum tension (bottom) for events located in C-region
from 1960 to 1969 on a vertical cross section along the line
A-A’'. A gradual and systematic change of these axes is seen
from the trench side to the coastal side.
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Fig. 11. The averaged solutions of the two groups located in the
trench side and the coastal side from 143°E line (top). When
the nodal plane dipping to the coastal side is taken as the
fault plane, the dip angle of the assumed fault plane seems
to be consistent with that inferred from a subducting plate
model.
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Appendix

Mechanism solutions are presented as equal-area projection
of the lower hemisphere of a focal sphere. Open circles
and open triangles represent first motion as compressions
and dilatations respectively. The numbers attached to the
projections refer to the events listed in Table 2.

37




38




39

LR B RERBORL

1968 -+ By i Mo B o0 Hij v




40 b B "
Table 2. Origin times of events whose focal plane solutions
are obtained
No. Date Time No. Date Time
1 Jan. 10, 1964 13h 50 116 June 13, 1968 2h 51
2 Feb. 7, 1964 21h 58 120 June 13, 1968 6h 57
5 May 3, 1964 10h 54 121 June 13, 1968 9h 4
8 Mar. 17, 1965 1h 46 126 June 13, 1968 20h 56
9 Mar. 29, 1965 19h 47 128 June 14, 1968 6h 10
11 June 13, 1965 16h 130 June 14, 1968 12h 18
20 Jan. 6, 1967 9h 131 June 14, 1968 20h 52
21 Jan. 24, 1967 12h 132 June 15, 1968 12h 31
24 May 2, 1968 4h 12 133 June 16, 1968 4h 53
25 May 16, 1968 9h 48 134 June 17, 1968 20h 52
32 May 16, 1968 15h 36 136 June 19, 1968 10h 38
34 May 16, 1968 16h 48 139 June 26, 1968 18h 23
37 May 16, 1968 17h 58 149 July 12, 1968 9h 44
38 May 16, 1968 19h 39 150 July 12, 1968 12h 56
51 May 17, 1968 3h 43 157 Aug. 30, 1968 11h 44
52 May 17, 1968 4h 16 159 Sept. 12, 1968 22h 36
54 May 17, 1968 5h 22 165 Oct. , 1968 9h 40
57 May 17, 1968 8h 167 Oct. 8, 1968 5h 49
66 May 17, 1968 22h 169 Nov. 7, 1968 18h 19
69 May 18, 1968 3h 17 172 Nov. 14, 1968 3h 41
84 May 20, 1968 15h 53 174 Nov. 25, 1968 6h 20
89 May 22, 1968 19h 51 180 Dec. 25, 1968 12h 56
92 May 23, 1968 4h 29 191 June 21, 1969 0h 37
95 May 24, 1968 23h 6
97 May 25, 1968 20h 52
99 May 27, 1968 2h 41
102 June 1, 1968 19h 31
103 June 7, 1968 6h 17
105 June 9, 1968 5h 54
107 June 12, 1968 22h 41




Table 3. Origin times of events whose focal plane solutions
are obtained by ICHIKAWA (1971)
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No. Date Time
1 Mar. 16, 1927 15h 53
3 Sept. 21, 1933 18 h 48
4 Sept. 18, 1935 17h 24
5 Oct. 13, 1935 1h 45
6 Mar. 22, 1937 4h 29
7 June 13, 1943 14h 12

Oct. 3, 1944 5h 29
Oct. 18, 1951 17h 26

11 Mar. 10, 1952 2h
12 Sept. 1, 1952 1h
13 Oct. 27, 1952 Oh 53
14 Dec. 22, 1953 2h 36
15 Mar. 26, 1954 13h 35
16 Apr. 5, 1954 8h 14

17 May 1, 1955 22h 58
18 June 12, 1957 17h 28
19 Sept. 3, 1958 17h 10

20 Apr. 15, 1959 9h 34

21 Mar. 21, 1960 2h 7

22 Mar. 21, 1960 9h 34

No. Date Time
23 Mar. 21, 1960 18h 18
24 Mar. 23, 1960 9h 23
25 June 4, 1960 1h 18
26 June 16, 1960 0h 36
27 June 30, 1960 2h 31
28 Aug. 13, 1960 16h 11
29 Sept. 7, 1960 Oh 24
30 May 27, 1961 16h 18
31 June 19, 1961 16h 38
32 Dec. 28, 1962 3h 18
33 Aug. 21, 1963 0h 48




