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On the Analysis of PL2 Waves Observed at
; MATSUSHIRO SEISMOLOGICAL OBSERVATORY

N. Yamagishi

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

Normal dispersed wave trains appearing within the interval between S and P
waves of 17 earthquakes, which occurred in and near Japan, are analyzed as higher

leaking modes.

) Observed periods for normal dlspersed wave trains vary from 10.4 to 5 2 sec, and
observed group velocities are from 7.7 to 3.3 km/sec..

In general,

the particle motion of these wave trains is retrograde elliptical

" motion, but aftershocks of middle Gifu Pref. (No. 10 and No. 11) are progressive.
By using the theoretical group velocities and particle motion of 'PL mode for a .,
crustal model JW-1 computed by -YOSHII (1970), these wave trains are de01ded as

PLs; of PL mode.

Crustal thicknesses determined from observed group velocities of PL;, wave agree -
well with those from PL;; wave except one or two examples.

Though four shocks regarded as PLs;; wave and one shock showing inverse
dispersion are observed, they are too few to analyze. ‘
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No. ‘Date Time(-_T.S.T.) (E) (N) Location ?&lﬁ:‘rg{gs) (km) ‘Station M ‘
1.| Aug.. 12,1969 | 20:21:21.6 | 148.9 43.2 | E. off Hokkaido. 50| 29[1174) MATSUSHIRO | 6. 1(MAT)
2.| Nov. 14,1968 | 03:41:44.7 | 142.8 40.2 | Off Iwate Pref. 30 49/ 566/ . 5.7¢ 7 )
3.| July. ‘13,1969 | 04:16:24.9 | 143.9 39.8 | Off Sanriku. 10, N| 613 ” 5.5( 7 )
4| Mar. 9,1970 | 09:50:02.5 | 143.7 39.6 | E. off N. Honshu. | 40 14585 o« 5.5(JMA)
4| July. 12,1968 | 12:56:24.5 |-143.4 39.6 noo T ]300 26| 569 % 5.8(MAT)
5.| Sept. 15,1971 | 23:55:02.2 | 143.9 39.1 " 50, 17/-535 ” 6.2( » )
6] Sept. 17,1971 | 03:51:38.9 | 143.9 39. 1 ” 50| 43| 579 " 5.8( # )
7.| May. 25,1968 | 22:37:54.0 | 143.7 39.1 " 50, 42| 562 ” 5.1C # )
8.| June. 18,1968 | 03:57:22.1 | 144.2 38.6 K 40| 17| 579] % 560 7 )
9. Aug. 16,1968 | 19:39:08.6 | 143.9 38.6 " 0 22| 547 " 5.6(NOS)
110.| Sept. 14,1969 | 23:31:13.7 | 137.1 35.8 | Middle of Gifu Pref.| 10| —| 133 ” | 4.80MA)
11.] Sept. 12,1969 | 02:01:52.5 | 137.135.8 |  ». 0 — ~ ” ‘ —
12.| Jan.  7,1968 | 20:12:28.8 | 142.0 33.6 | E. off Hachijojima. | 40| 48 490 " 5.6(JMA)
13.| Sept. 15,1971 | 22:29:34.4 | 140.0 31.5 | South of Honshu. | —| 72| 585 ” 5.2(NOS)
14.| Sept. 18,1969 | 03:40:44.8 | 131.7 30.9 | Near Yakushima. | 0 8 867 =« 6.2(MAT)
15.| Aug. 17,1963 | 20:12:40.9 | 131.1 30.4 | Near Tanegashima.| 80| 33 944 " 6.0 # )
16.| May. 14,1968 | 23:05:03.3 | 129.8 29.6 | SW. off Yakushima.| 160 1681099 P L16.00 7))
17.| Aug. 3,1969 | 13:54:33.9 | 128.3 25.7 | Ryukyu Is. 100| 19{1532 " 16.00 »
'P | Aug. 28,1966 | 13:09:20.1 | 138.1 36.5 | Near Matsushiro. 0 —| 196/ MITO 5.3(JMA)
Q | Oct. 14,1965 | 17:02:04.2 | 139.1 34.3 | Near Kozujima. 0| 57| 278) MATSUSHIRO | 4.9( ~ )
R |Jan. 51971 | 06:08:52.4 | 137.2 34.4 | Off coast of 40, 40 264/ NAGANO - | 6.1 » )
S | Aug. 2,1971 | 16:24:55.1 | 143.7 41.2 | Off Erimomisaki. | 60 51 696 " 7.1(MAT)
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Fig. 1. The epicenters of the earthquakes used

in this .investigation. Numbers denote the
eart_hquakes shown .in Table 1. -
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Fig. 2. Traced records of the earthquakes for
No. 1, No.2 and No.6 at Matsushiro. In each
record, parentheses are abbreviation for the
name of seismograph. :
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Fig. 3. Traced records of the earthquakes for v
‘No.3 derived from three kinds of seismograph. -
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Fig. 5. Traced records' of the earthquakes for |
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" Fig. 10. Traced records of the earthquakes for
No. P, No. Q, No. R and No. S observed at
Mito, Nagano and Matsushiro Stations, respec- -
tlveljr The surface particle-motions derived _
from these four shocks show the progressive
elliptical motion and the periods are shorter
than that of PLss waves,
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Table 2 Instruments used in this investigation and observed results.

B KFHARRFEDY A —~n HUET SRR LIS

DT, FOBEEWERLTHWEERORPS, HOME

Bz progressive MEMZRL T3 AN,
No. Q i3 BfHI DHLE DR T ORISR T, FAFI18
BTIhE 5 PLoy WICHETS » 7 KBNS I DA

T THRICER® SIS, £/, No.R & No. S iRERH -

FREEOVHERLET O DT, 1&ﬁ¥@$iéﬁli,ﬂb>
O OITREERHR D% D 2SR (B0mm/S)D T, 4
Bl ORI G T/ S, T No. S TlZ R Vad#kas

Ros. WEOHE LSS 5 555 3 B

RICITZ by, SEIDIRIED Ple HOL DX B2
AWTH D, CHLERICOWTIED 50 LSiskil % 1
U TR BT 24T 7 7o,

11, Fig12 %X 0% Table2 1L 7.

W,
‘aw,ﬁgﬁ@4Mﬁ§%@g@ﬁ%aamg,;ua

No. Instruments Pa.rxticle Motion Observed Period gsec) ,DePg}‘szgrUSt’%k&)l
1.| A, A-F Retrograde elliptical 10.6 - 9.2 33 - 36 .
2.| Lp . : 7 ' 7.6 - 6.6 25 - 27 26-28
3.|Lp, BL, A o 88 - 5.6 22 - 30 24-31
4./ Lp o ” 8.0 -6.2 22 - 28 23-28
.| Strain ‘ o 7.4 -5.4 22 - 26
‘ 5.} A, 59 type(J.M.A.) | Linear—Retrograde elliptical gi - gg 22-2281(1;1.21221;10)
6./ Lp : 2 8.6 -.6.4 - 27 - 30
7.| Lp ' , ” : 7.0 - 6.2 24 - 25 |28-32
8.| BL, Strain 77 . 9.6 -5.8 23 - 32
9. Lp Linear—Retrograde elliptical 7.8 - 6.6 25 - 27 21-25
10.| Lp Progressive elliptical 7.0 - 5.2 32
1. Lp ‘ ” 6.8-52 . | 32
12.| BL, LP | Linear—Retrograde elliptical’ 9.8 - 8.4 34
13.| BL ”o 7.2 -54 21 - 24
14.| A, A-F Retrograde elliptical 10.0 - 8.4 ' 31 - 35
15.| Ga o ' ‘// 10.4 - 8.2 . 30233  [20-31
6./ Lp ' - Linear—Retrograde elliptical 10.4 - 8.4 31 - 34 31-34-
17.| Lp » “Progressive (Inverse dispersion) 8.4 -12.6 —
P | Wiechert Progressive elliptical 4.0 -3.0 —
Q| Lp : " 3.6 -3.2 - —
R | 59 type (J.M.A) ” C44-28 . —
S 1 59 type (J.M.A) " 54 -4.6 —
A .Long period seismograph with magnetic tape recorder.
A~F: Record processed by band pass filter.
BL: Long period Benioff seismograph.
Ga: Galitzin seismograph.
Lp: Long period world wide seismograph.
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Fig. 11. Observed group velocities derived
from PLy; (the left) mode and PLs; (the rlght)
mode, respectively. ' -

Solid and dotted lmes are theoretlcal dlsper
sion’ curves for model JW-1_ computed by
YOSHII, 1970

In the case of PLy; mode, solid lines are
retrograde elliptical motion and dotted lines
progressive one.
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‘Fig. 12. Observed -‘group velocities of five

earthquakes and theoretical dispersion curves.
of ‘PLs; mode and PLjy; mode for Model JW-1.
Observed group velocities from four earth--
quakes showing on the most left side are for
‘reference. ’
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