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Crustal Structure in and near. Shlkoku District as Deduced from .

Forerunner Analysns

Y. Maeda o

(Shzmzzu Weather Statzon) o T

quakes
studies of T. Matuzawa, T. Takagl and others.

In this paper,
merhod.

As the standard crustal structure, we adopted Matuzawa’s one.

‘We can observe several waves of different periods and amplitudes in the forerunner of Larth ’

The study of these waves is effective in detenmlmng the crustal structures. as, shown.in the. ~

the crustal structure in and near Shikoku District was studied by using Takagi’s

According to it, . the

. first layer having 20 km:thickness and P wave -velocity of 5.0 km/sec.and the second one having 30

km thickness and P wave velocity of 6.3 km/sec arelying. over. the Mohorovidi¢ discontinuity, the

' velocityb of P'wave below thdt being 7.5 km/sec.

arrival tlmes of 'various phases 1n the forerunner from the standard ‘ones;

structure as shown in F]gs 13. and 14.
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From the differences of the observed-values of the

we deduced the crustal
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Fig. 2. Schema of forerunner of seismogram.
T :time, ¢:average period.
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Fig. 3a. Travel-time diagraim. Fig. 3b. Map showing
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3 - . Table 1. The Hytga Sea (h:0—10 km)
y md h om| @ | a [detlo, 0 op no| Ty ty | Aia, | st
. L °N °E km s s - s s s km
1932 Wi 17|09 50 | 32.2 | 132.1| 0 [2.6 (@) L1 (0.4 (8) 102
sme20 |12 22| 323 | 18L7] 10 120 (8) L0 (0.4 (a;)‘ 3.2 | 3.0 115
431 12|18 01| 320 | 13.9| 0 ‘l2.9 8.3 l0.4- 1.8 | 0.4 120
32Vi18 |10 31| 325 | 132.1]* 0 27 (@| 1.2 0.3 (8) 2.4 | 0.3. 82
32 Vi 8|15 14| 32.0 | 132.0| 10 [.8 (8] 0.9 0.3 (8 0.3 . 122
50 XI 24|14 10| 318 | 1320 10 [21 (& 21 0.3 (@| 39 | 0.3 0
sm2r o3 54| 313 | w816 0 | ULl 40 Sma(1é> 3.0 | 2 | 205 -
56 W10 | 05 34| 32.6 | 132.3 ] 0—10 1.0 ()| 1.4 0.3 (a) 10 58
56 VI 1110 48| 32.5 | 132.4| 0 | 58
39W 9|20 56..32.6| 1322 10 1.7 (@) 2.2 0.3 (8) 4 |70
551 23|19 18| 318 | 13L.8| 10 1.8 (&) L8 0.3 (a) 2 152
42 VI 22 | 19 29 | 32.3 132.2] 0—1010.5 (@) 1.3 0.3 (B)| - ' ) i .90

. Remarks : In Tables 1— 9 The phases (a),- (B) (')’) were 1dent1ﬁed by plotting them on the Flgs

3a—11a.
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Chain lines show Takagi- the thickness of Matu-
Murai’s travel-time curves. = zawa’s I layer near the

' ) Hytiga Sea as dedeced
from earthquakes of
depth 20 km.
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Table 2. The Hytiga Sea (h: 20 km)

y md|h m| @ | a [dPh o t T, | & | Ty |Agay Aga) 45t
: °N °E km s s s S s .S km
1941 X1 19 | 01 46 | 32.6 | 132.1 | 0-20 3.6 3.6 5.9 0.3 72 -
-’52,vn1 27112 58 |31.1|131.4| vs | small | 3.7(0.3 10.5 0.4 3 5 | 233
e } . tremors ‘grow gradually into thore of .
42 W 13 23' 06 | 31:8 | 131.8 | 20 8.8 T eiods & 055, 4 o 115
41 VI 20|00 13]31.8131.9 |20 |L.7 ‘4.1 ? : : 130
b , . 86| 0.9
53 X127 |04 25(32.0|132.1] 20 1.4 (B)] 2.0]0.3 (a) | S 115
S S S , ' 4.4 04| 7.9 4 | 13 | .
53 1 18105 47 (32013201 20 1.3 (B)| 3.2,0.3 () | - : 123
, L 6.6 0.3! 80! 3 4 ,
33.V 23105 44|32.0|131.0| 20 |small(8) '2.37 0.3 () 123
- : , _ 52| 0.3 9.12 2 3
50 X124 | 18 16| 31.8|132.0| 20 (1.2 (B)| 4.0]0.3 (a) o3 , ‘ 148
, : R 2—4
54.v 2715 501317 | 131.7 | 20 [0.3.(8) 3.5 0.3 (@) | —0.4 1.5 165.
: i . 6.2 —2 :
57 VL 251 09 34 |31.71132.0| 20 0.3 (8] 3.2/0.3 () ’ 1.5 146
: : A , - - 12.0 —2
32V 308 29|31.1/131.3| 20 [2.5 10.3 ] 0.3 3 240
57 W19 | 11 55 32,0 | 1320 | 20 jsmall (8). 2.0 | 0.3 () 3 121
42’ W 25|23 55| 32.2]132.5| 20 [2.8 4.1 | short - 78
42 VI 22 | 20 13 ].32.41.132.3 | 20 [0.5-(8)| 1.3 0.6 1.3a) - 73
55 X 5|05 351317187 | s jsmall(8) 3.9|0.4 () |12.4 3—4 165
Table 3.. The Hyl’iga Sea (h :VSO—SQ km)
y md|h m Q. )\:-; (,legth t T, [23 » Tz ty Ty | AsfAs _dizt.
) - °N -° km s s - s s s s km
1952 L 7|15 29| 325 | 132.2| 40 0.5 (B)| L1 0.3 (M| 23| 0.3 - 2 73
54723 |14 25| 32,6 | 132.1|10—30 2.0 (8)| 1.6 0.3 M| 3.0| 0.3] 6.7 2 75
56.1 1|01 59| 32.6 | 132.0| 40 (0.3 (8| 1.8 0.3 ()| 4.2 2—3 82
37 N 2522 52| 32.6-| 132.1| 30 [2.5 (B)| 2.1 (0.4 Xeoll 23 | 7
42 \}m‘_22 18 01| 32.2 | 1323 | 0—40 3.2 (B L3 0.3 (M|’ 1.5—2| 88
35 V23|15 10| 328 | 13L.8| 50 L1 (B 0.7 0.4 () 110
s 8|06 37| 3L.4 | 132.1| 40 iz m 07 0.3 B 2.0 3 168
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. Fig. 5a. Travel-time diagram. Fig. 5b. Map showing
Chain lines show Takagi- the depth of Mohoro-
Murai’s tr‘avel-tim.e curves.  vi¢i¢ discontinuity near

the Hytiga Sea as deduced

from earthquakes of
depth 30—50 km._
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Fig. 6a. Travel-time diagram. Fig. 6 b. Map showing
Chain lines show Takagi- the thickness of Matu-
Murai’s travel-time curves. zawa’s I layer near the

Iyo Sea as dedeced
from earthquakes of
v depth 0—20 km.
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Fig. 7a. Travel-time diagram. Fig. 7b. Map showing
Chain lines show Takagi- the depthof Mohoro-
Murai’s travel-time curves. vi¢i¢ discontinuity near

the Iyo Sea as deduced
from earthquakes of
depth 30—50 km.
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"Table 4. The Iyo Séa  (h':0—20 km)
y m d “h m @ A ‘degth i T, 23 T, Az/A1 dli’t.
. °N °E km s s s s - : km
1934 X 1 08 05 33.8 | 131.3 10 |small (B) 1.5 0.3 (7 6.0? 2 182
370 8 | 21 18 | 33.4 | 1321 0 |L3 (@] 04 |03 (B 95
53 V30 | 14 37 | 342 | 183.2] 20 |26 (| L1 0.4 (7 164
54X 18 | 20 53 | 33.1 | 1824 20 |0.6 (8)| 0.6 |0.3 (a) : 53
50 VI22 | 22 06 | 33.2 | 133.2( wvs 2:5 50
54X 19 | 21 09 | 33.2 | 1328| 20 |0.8 (8| 0.4 |0.3 (@) 42
5 XI 28 | 14 46 | 34.0 | 1336| 20 |0.3 (8| 25 |0.3 (@) 2 143
B3 W30 | 17 24 | 341 | 132.8 | 10—20 unknown : 140
37 1 27 | 23 42 | 338 | 132.3 0 1.1 (@] 0503 (v 120
54 X018 | 06 46 | 341 | 133.1] 0—10 | 0.3 (8) | 24 0.3 (@ | 7 3 140
55123 | 12 50 | 344 | 1334 10 (0.7 (8)| 28 |14 () 2 179
55V 2 .| 02 57 | 345 | 133.3( 20 (0.3 (8| 41 |0.4 (@) =3 | g7
42 10 22 | 09 47 | 33.6 | 132.3 0 |18 (B 1.6 0.3 ( 107
40 WM 14 | 01 35 | 335 | 1321, | 20 lsmall (8) | L7 |0.3 (&) 2—3 95
381X 10 | 14 20 | 336 | 132.4| 10 fhort (8) | 2.37 [short (&) 23 95
38 VI 16 21 54 33.6 132.6 | 0—10 | 0.7 (@) 0.7 10.4 (B 90
3700 14 | 01 06 | 33.3 | 1321| 0 |12 (@ | 0.6 |0.3 (8) 91
54V 21 | 17 07 | 33.7 1 132.3| s |o0.3 2.7 0.3 108
Table 5/. The Iyo Sea (h:30—50 km) -
y md | hom | g | o |deth]o T, t T, | A, | 4t
' °N °E - km s. s s s km
1952 X 5 19 54 33.6 132.7 | 3040 | 0.7 (R) 1.5 |small (7) 2.6 84
3.V 5 | 00 50 | 33.3 | 132.1| 45 o 89
49 VI 12 | 01 10 | 340 | 1325| 40 |12 ()| 06 |3.4 (B 135
33I 12 | 16 38 | 34.0 | 136.6 | 30 kmall (8)] 1.5 |0.3 (7 ‘ 130
53 T 23 | 11 47 | 33.3 | 132.0] 40 short (B) 1.5 | 1.5 (7). 7 83
33 8 19 27 33.5 132.5 40 103
44 VT 7 | 19 15 | 835 | 13L.9| 50 121
57 X114 | 13 10 | 33.5 | 132.3] 50 91
56 T30 | 1445 | 337 | 1323 50 |05 ()| 17 |0.3 (8) 5—6 | 110
(3) RIIMEIONT T LHRT N 25.5 km Eiion WE, (RIC P

a) BEOEX0—10km DHER I DU T

FUASED 010 km DHIERIC D W THHEL 1268
»% Table6,Fig. 8a,Fig. 8b THh 3. Fig. 8b %K T
DB NSO T B2 75T A T s
Ths. 1212, Fig 8a OAMICOVTIE, HIEBIAK
TEHRAE O HHEIE S T & DB &, Pe—Po 1% A3

—Py—Py OWETHELI & T 5 &, MRTER 14.8

b) BEDOHES 20 km OHEIZONT

—_ 6 —

km, FRILEIZ 36.6 km Ligh, TREDIFEEICH R
CEBEEBDODNIZOTEAL s o1,

Rl 20 km DHIFEIT DU TIIE L 7o K55LH5 Table 7
%L Fig. 9a Ta 5. Fig. 92 2R% &AWL T
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Table 6. Mt Tsurugi (h: 0—10 km)

ymd | h m | o v | depth by, T, | To | T | Aga, | 4SH

: - °N °E ‘km s s s s s . : km

1935 X1 19 | 08 39 | 33.7 | 134.1| 0—10 |small (8) | 3.2 @ | 60| 86| 145
511X 30| 07 09 | 343 | 1341 | 0—10 |small (8 | 2.6 0.3 (@) | 5.9 193

BLUTIL| 21 16 | 338 | 1343 10 |14 (8){ 3.6 (0.5 | , 173

56 VI 18| 00 42 | 33, | 1341, | -0 0.3 (8| 20 |03 (.a). o 2 160

_' 55 W 14 | 02 47 53.6 | 134.4 | 0—10 small (B) 2.4 |small 175 I 2 | 159
S5V 1| 14 44 | 33.7 | 1344 | 010 |small (8) | 2.8 0'3_(‘%4 | 1es
56 X0 14 | .21 40 33.7 134.2 10 0.3 (B 3.2 0.3 (a) ) 2 152

10 vos! 23 23 | 338 | 1345] 10 |L2 (8| 23 03 @ | 50| 66 25 | 178

55 W 27 | 10 20 | 33.8 | 134.3| 0-10 |14 (8) | 1.8 [0.3(a) | 6.8 , 162

Iy

n

: ) . . Fig. 9a. Travel;time diagram. Fig. 9b. Mapv showing
Fig. 8a. Travel-time diagram. Fig. 8b. Map showing  Chain lines show Takagi- the thickness of Matu-

Chain lines show Takagi-Murai’s the thickness of Matu- Murai’s travel-time curves. zawa’s 1 layer near
travel-time curves. zawa’s 1 layer near ‘ ‘ Mt. Tsurugi as deduced
Mt“Tsurugib as de- k . from earthquakes of
duced f;om'earthquakes i depth 20 km. )
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. Table 7. Mt. Tsurugi (A :20 km)

y md ‘ hom| oo ‘ oldethl | | s | T | aa dist.
' . :'ON °E km s - s s . s s s - km
1949 V 18 | 07 48 |34.0 1 133.8 20 1 0.7 (8) | 1.81(0.3 (7)| 3.4 |ukno- | 6.1 153
49 VI 13 | 21 12 ]34.0 | 134.2 20 |small (8) | 4.6 [0.5 (@) wn (@) - 18 175
49 X1 24 | 21 57 [34.0 134.3 vs |small (8) | 4.5/0.4 (@) ‘ s o181
48 VI 5'| 05 33 33.2 | 133.5 20 - ' : 68
48V 3|00 543401339 20 |small (8) | 4.21{0.4 (@ _ 158
49T 9|11 39 337 |134.4 20 lsmall (8) | 1.310.3 (V)] 4.2 0.3 (a) | 7.8 1168
38 W 1|22 40734.1134.0 20 |small (8) | 1.7 (0.3 (7)| 7.3 1 2 3 | 164
52 Vil 8122 28(33.9|134.1] v's | 0.9 2.910.3 ' 3 160
55 V 18 | 13" 39 | 33.8 | 134.3] 0-20 | 1.4 (B) | 1.57short (7} 7.210.3 3 | 168
55 VI 29 | 03 17 | 33.8 | 134.3 0-20 | 0.6 (B) | 2.8(0.3 ()| 5.6 0.3 (@) | 2 |small| 168
55 VI 30 | 07 48 | 33.8 | 134.40-20 | 1.3 (8) | 1.470.3 (7)| 4.0 (@? 7.8 » 174
56 IC 16 | 13 08 | 33.7 | 134.3/10-20 ismall (8) | 4.4 [1.3 (@) 5.9 (0.3 (@) | "3 | 188
34 T 908 07]34.1]1339 20-|1.1 (8 | 1.80.3-()| 3.6 2—31 | 160
55 X 2|14 17[33.7133.9 20 |small (8) | 2.4(0.3 (7)| : , : 129
Table 8. Mt. Tsurugi (& :30—50 km)

- ,y m d '» h m o b degth . t‘l» T tz T, " v AZ.A/l dlzt
' - °N . °E km | s s 3 Ts s km
1947 v 28| 22 29 | 33.5 | 1340 30 (B | 3.0 () | 44 123
37 VI 31| 11 10 | 33.9 | 184.7 | 20—30 | 0.3 | 20105 (8| 56| 0.5 3 | 200
ALSH 25| 18 31 | 33.8 | 134.6; 35 |22 () | L1small (8) ] 7.5| 0.3 185
57 X1 14| .22 20| 340 | 1342 40 jsmall (v) | L4 0.5 (B) | , 3 174
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Table 9. The Kii Channel (h:0—20 kin)
ymd [homoo | xR s s | adAada
. i °N °E. km s s s S s km
1955 X 3|14 27 (33.8| 135.1| 20 |small () | 2.1 /0.4 (B | 6903 (a) | ? 3 | 223
48 VI 15|20 44 |33.8| 1355 | v | 7.7 (y) | 3.8 7.4 (8 | 7.8 [short (a) . 256
54 IV 14 | 00 25(32.9 | 134.4( 20 (3.8 (B | 1L.9|55 () | 3438 (@ 1] 136,
54 X 1|0l 42(33.3| 134.7 20 |small (8) | 1.47 0.3 ('y). 4.9].0.3 () 2 2 ;72”
33 VI 29| 01 43 | 34.0| 135.1] 20 |small (y) | 2. 2°|small ()| 6.8 0.4 (@) 3—4 | 240
53 VIl 31|04 2433.2| 134.8| 20 |small (8) | 4.9 (0.3 (@) : o2 177
48 V 25|05 31|339| 135.0| 20 |small () | 3.2 short (8) | - 222
37 X1 18 | 21 '54 [33.7 | 135.1 20—305small (v) | 2.6 [small (8) 23 220
38 T 1200 12337 | 135.2| 20 |21 (9) | 1.5]4.7 (8) | 7.0 [short () L] 22
33 7[07 45|34.2| 135.1| 0O |small () |. 4.0(0.3 (8) ’ : 233
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