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' On fhe Attenuation of SS and SSS Wa\;es

H. Sima-

(Matsushiro Seisniofogical Observatory).

“Abstract

The spectra of SS and SSS waves are obtained from records at Matsushiro for some
earthquakes 'in North Atlantic Océé’n,'Mid—Atlantic Ocean, Ethiopia and Chile. The value of Q
representing the reverse of attenu‘ation coefficient of seismic -waves, is evaluated to be about 200 to
' 300, a linear relation being considered between velocilty amplitude vand frequency . in these spectra.’
vBut provided a smooth curve is drawn so as to satisfy velocity amplitude plotted with frequency,
the value of Q is to be obtained as a function of frequency. The value of Q as a mean, is estimated
to be about ‘470.for the period of 10 sec., about 230 for 15 sec., and about 160 for 20 sec. These
values are more or less small in comparison with the values of Q obtained from S.waves. by
Gutenberg. » ‘

From the comparison of spectra for the same type of wave recorded at any two statlons, Q
can be determined as the value representing the attenuation in the medlum between these stations.
In this paper, records at one statlon from two different earthquakes are conveniently used in place
" of records at the two different station from the same earthquake As an example, the value of Q

'1s,obta1ned to be about 370 from ‘the comparlson between the spectrum of SS phase from the '

'earthquake of Ethiopia, the distance’ being 10,100 km, and the spectrum of SSS phase from the '
earthquake of Mid- Atlantlc Ocean, the dlstance being 15,000 km. . ) ’
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Table 1 ~ Distant earthquakes
No. Orl(géri{'{sme Location @ A ?iﬁ}; Dl(skt?r?)ce Magnitude
20 | 1962 Mar 17,20 47 31.7 | North Atlénfic Ocean 10.6N 43;. T™W 25 © 14700 7
21 | 1963 May 19,21 35 49.6 | North Atlantic Ocean | 23.8N | 45.9W | 33 13300 6 %-7
22 | 1963 Aug. 3,10 21 36.6 | Mid-Atlantic Ocean 7.7N | 35.8W 33 15000 Y
23| 1961 June 1,23 29 21.1 | Ethiopia 10.6N | 39.3E | 51 | 10100 | 6%
24| 1960 May 25,08 34 33. | Off coast of Chile 45 S |76 W, 17000 74
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tic Ocean 7.7N, 35.8W, h: 33km,
: 15000km; M=T7Y;" ,
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M= 63/4
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 Fig. 2" Effect of time duration evaluated for SS
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Fig.3 Comarison of spectra for SS phase of the
‘two earthquekes occurring -in the same reg-
ion.
* Though M=6.5 is different from the the
magnitude at Matsushiro shown in Table 1,
it represents a mean for magnitude deter-
mined at Pasadena, Berkeley, CGS and
Matsushiro. ’
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~Fig.4(a) Spectra of SS and SSS phases of the- -
earthquake in North Atlantic Ocean.
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Fig.4(b) - Spectra of SS and SSS phases of the
earthquake in Mid-Atlantic Ocean.
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I‘lg 4(c) Spectra of SS and SSS phases of the
earthquake in Ethiopia.
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distance (km) type (km) Seheitel (km) | path (km/sec)
20 | North Atlantic o, 14700 - | SS- 7350 1900 6. 09 280
Ocean . SSS 4900 - 1100 5.58 | | 260 -
21 | North zxﬂantu: : 13300 | SS 6650 1500 5.86 290
Ocean . , SSS. 4430 - . 940 5.37 F—
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- 24 | Off coast of Chile - 17000 SS- . 8500 - © 2150 6.18 240
: " SSS 5700 . ) 1300 5.74 240
| SSSS 4250 - 900 - 5.37 290
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Fig. 5(a) Compafison of spectra of SS phase from
the earthquake in Ethiopia® with that

of SSS phase from the earthquake in
Mid-Atlanti¢ Ocean.
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Fig.5(b) Comparison of S phase from the earth-
quake in Kermadec Is. region with that

~of SS phase from the earthquake off-
coast of Chile. o
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Table 3 Values of Q for body waves of S .type

Author- Wave type Period - (sec) Q
Gutenberg (ll958) : ‘ ' ST ;i . - ‘7188
Press " (1956) v ) ScS 11 - 500
Sima (1964) .SS, SSS 19 e

: ' 20 . 160
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