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On the Ahal,ysis of .PL21 Waves Obéeﬁed at _
MATSUSHIRO SEISMOLOGICAL’ QBSERVATORY_

N. Yamagishi

.(Matsushiro Seismological ‘Observatory, J. M.A.)

Frequently, long period P W’aves/ which have normal dispersed trai\‘n of waves of period-
longer than about 10 seconds are recorded soon after the occurence time of initial P waves
’on the long period seismograms at MATSUSHIRO SEISMOLOGICAL OBSERVATORY.

These long period waves are recorded for a number of paths and stations, so'this phe-
nomenon may be appeared in general

Surface particle motion of these nomal dispersive waves shows progressive and elllptlcal
ones, and the amplitudes are fairly smaller than rayleigh waves. PN

‘From the natures stated above, it is. evident that the§e waves are so-called PL waves
generated by the leakage of energy -and based on leaking mode propagation. ‘ '

Theoretical dispersion curves for crust-mantle model were already computed and the
analysis of seismograms were also reduced to practice, by some researchers:

In this paper, fundamental mode (PL, waves) of PL mode is analyzed from the records
6f_- 42 shocks distributed suitably around Japan. : :

Such obtained group and phase velocities of PLj waves are compared with the theoret-
ical curves of crustal model JW-1 computed by YOSHII (1970). o
v In addition to, the attenuation constant and @ of PL,;; waves which are most interesting
matter for leaking mode propagation are obtained from the records of five shocks.

‘The results obtained from the present study are as follows;

1). Crustal thicknesses obtained from several regions are 20-25 km except’ for near .
coast of Kyushu and near SE: coast of Hokkaido, showmg 33 km as mean crustal thickness. '
. 2). Mean crustal thickness determined by using phase velocities’ of PL,; waves is about
,30 km frem the observations at ABUYAMA and MATSUSHIRO and this value is a little-
smaller than result derived from observations for explosion, surface wave and gravity.

3). The overall mean of attenuation constant of PLy; Waves obtained frbm the records
at ABUYAMA MUKAIYAMA and MATSUSHIRO is 1.26 ‘per 1,000 km, and this value is .
less than OLIVER’s one obtained from the records of two Mexico earthquakes. .

4). The average value of @ for PL, waves from 25 to 40 sec is slightly less 'than 20

" and about one-tenth of surface waves Wthh are completely trapped within the crust-mantle
wave gu1de in tne same perlod range. ' . :
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Table 1. Constants of lnstiu&ents.

Name ‘ ) Co. i T ‘ Ty ‘ hy ' ha P \ Magnif.
: | N 24 47 0.9 0.8 125

Mu . |GALITZIN |- ’ »
: E 24 37 0.9 0.7 205"
N | 15 100 1.0 1.2 1,350
GALITZIN| E 15 | 100 1.0 L1 1,640
‘ |z 15 100 0.8 0.9 860
Ma N i5 100 3,000
Z;gv E 15 100 3,000
z 15 100 3,000
Tton- | N 34 0.6 6.7
N 8 150 L4 [ 10 0.0 600
GALITZIN{ . E 8 | 140 1.4 1.0 600
oz 8 110 1.4 1.0 700
Ab N 15 m | zo 1.0 950
' EPVEE?S E 15 106° 2.0 1.0 95()
: z 15 97 2.0 1.0 950
L.M. N 30 0.4 0.5 11
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Table 2. List of eafthquakes.

No. M Y |. ¢ 2 “hkm . Mag. 4km
1 Mar. 10. /52 4107 | 14305 | 0~20 7 742
2 Feb. 14 61 | 42 59 147 47/ 60 6.1 1,070
3 Jan. 9 62 42 39 | 145 20 | 60 6.0 895
4 Feb. 21 62 42 46/ | 145 13 80 — 916
5 June 8 68 | 43 08 | 147 05 40 5.7 1,054
6 " Apr. 10. 58 | 38 1, 143 3/, 20 — 524
7 Sept. 3 58 40. 7 143. 3 20 5.8 639
8 Oct. 28 59 37 2, 143 e |20 5.2. 455
9 Feb. 5 60 | 38 6 143, 2. shallow '6.1- T 490
10 Feb. 23 61 38. 16/ 143 30/ 00 6.4 510
11 Apr. 13 62 | 37 47 | 142 56 00 4.8 435
12 Apr. 15 - 62 37..29 | 143 20 |+ 20 5.0 470,
13 June ©1 68 | 40 10/ 142 3V 30 5.7 550
14 May. 1 68 38 34/: | 143 31 60 5.5 520
15 June 14 68 | 39 200 | 143 o7 30 5.5 531
16 July 4. 57 2.9 | 1371 40 5.3 417
17 “Apr. 23 64 32 W 138 27/ 0 | 52 444
18 June 2 59 3.4 ) 1321 20 5.8 798
19 July 8 60 30 Y. | . 130 3 60 - — 990
20 Feb. 27 .61 31 36 | 131 5V 40 7.0 805
21 June 3 62 | 20 4 130 47 | 20 5.4. 1.020
22 Aug. 17 63 30 24/ 131 0% 80 — 944
23. Oct. 463 | 31 5% | 132 09 20 6.3 750
24 May 14 68 | 29 35 129 48/ 160 — 1.099
25 Oct. 16 68 28 52 129 58 00 5.4 1.148 -
26 _ Nov. 14 68 {31 32 | 13153 | 10 5.3 805
27 May 21 57 | 36 3 141, 5 .30 5.8 295
28 Aug. 26 58 36. 3 142, 1 30 5.5 346
29 Nov. 25 58 | 361 141, 2 shallow 5.1 . 273
30 . Nov. 26 58 3.2 -| 1415 ” 5.0 295
31 Feb. 5 59 | 36 3 41,7 - " — 314
32 Feb. 17 60 36. 2 142, 2 30 5.0 361
33 July 4 60 36 25/ 141, 8 20 — 320
34 Nov. 2 61| 36 12 | 141 43 20 5.8 315
35 June 3 68 | 35 5 | 141 46/ 10 4.7 329
36 June 3 68 '35 55 141 34 00 . 5.0 310
37 -Aug. 22" 61 40~ 54/ 139 19 40 5.5 490 -
38 Sept. "6 63 36 39 | 130 40’ | 60 6.0 680
39 Sept. 7 63 36 40/ 130 40/ 40 6.2 680
40 Mar. . .28 68 40 5V 138 20/ 00 5.0 479
41 July 18 62 42 38 145 100 | 60 5.9 918
42 Feb. 24 68 | - 34 07 | 139 14 10 - T 4.9 283
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- shown inm Table 2.
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Fig. 2. Traced records of the earthquekes at
ABUYAYAMA and MATSUSHIRO for No.
29, No. 4 and No. 20, respectively.
No. 29 is the nearest earthquake from MA-
TSUSHIRO within 42 shocks. '
Right side map denotes the epicenters of
earthquakes shown from Fig. 2 to F'ig;‘4.
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