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‘Note on the Earthquake of February 29, 1972, off

East Coast of Hachijo-jima

- Masahiro Yamamoto

(Seismological Division, J. M. A.)

A large earthquake occured off Hachijo-jima Island on Feb. 29,.1972. Though Hachijo-b
jima region belongs to the active zone of Izu-Mariana, in thé past the seismic activity near

this region was not-so high. It is very 1nterest1ng to know the precise hypocenter of this
earthquake, espec1ally, in connection with the concept of lithosphere.

Since the.seismograph network is only on -one side of the epicenter and furthermore no -

stations can be found in the nedr ﬁeld, 1t is very difficult to locate accurately earthquakes in
this region.

The auther re-located the hypocenter using not only JMA data but also all available data

of university stations. In re-calculation, many precise data of P arrival time in a relatively
short distance (120km—550km) are used.

The re-located hypocenter is located in the middle of JMA’s and NOAA’s hypocenters.' It
is noticeable that the location accuracy of the hypocentér is more influenced by the distribution
of the seismic stations rather than the employed travel-time table and the accuracy of used
data. ' i .

-From the re-computed hypocenter and origin time, it was found that the ‘velocity of S
wave is 2—3% larger in NE Japan and smaller in SW Japan than the normal velocity. On

the other hand, in P wave, there is not so much anomaly. THe seismic intensity contours of ’

this earthquake extends towards in NE Japan. The abundant short period waves are also

o found in the seismograms in NE Japan, but not in SW Japan. These phenomena suggest that
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the path towards NE Japan is High-V and High-Q, and Low-V and Low-Q towards SW Japan.

.Two significant phases (X; and X.) appear after P wave, especially in the region of
Sanriku Coast (NE Honshu). X; phase appeares 5 to 6 sec and X phase about 10 sec' after
P wave. It is possible to explain that these phases are converted from P wave to S wave
at 20km and 60km depth respectively.
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Table 1. Arrival times of P and S phase Kumamoto ’ 04.5 52
Station : Arrival time (J.S.T) bl o 05.1 42
. P S Fukuoka 08.2 -
Hachijojima 180 23m18.2s  23m33.0s gagasak‘ ' ;g.o Y gf
S .. : : apporo .
Miyak 22. i : .
T’X? cirma 8 Obihiro 17 00
'ft‘teyama 28.9 Kushiro . -~ ) 17.4 01.6
Ajiro 34.6 24 06 Nemuro 25.7 . . 15.8
Yokohama 36.4 : Asahikawa 26 .. 2
Choshi ©o37.4 ' Abashiri - : 33.2 o28
Tokyo ‘ " o390 Wakkanai 59.0 28 .00
Shizuoka . 41.2 12 Oshima 23 29.3
‘Kumagaya . 46.8 ) Nasu ) ’ _ 23 5;2
Hamamatsu .. 46.4 ) Bandai 2402,
Kofu . 46.8 o4 Adatara 24 03.5
Mito : 47.0 94 Azuma, 24 05.2
Utsunomiya E 49.3 Asama ) B 23 53.8
Maebashi ) ) 51.0 Wakaura . 24 12.5
.O aha ' - 52.8 36 Oishiyama ‘ 24 10.1
 ahama g Arita 24 13.0
. Shirakawa 55.9 42 . .
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. ) Sarutani 24 04.5
Fukushima - : 04.2 53 . . .
" Hikone 05.1. Haibara v 24 03.5
Takada - " 055 25 02 Kumano 24 0L1
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a: Seismic stations used in the calculation of EP
21 and EP 22. )

b: Seismic stations used in the calculation of EP
31. and EP 32.

- Fig. 1 Distribution of Seismic stations
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. Table 2. Hypocenters obtained by various méthods-.

Abbreviation .Origin Time Lat. Long. Depth
EP 10 18h 22m59.8s 33°21/° 140°47/ 56km
EP 21 54.7 3311 14116 70
EP 22 57.1 3317 14111 60
EP 31 57.4 3321 141 03 60
EP 32 58.5 3322 14102 60
. EP 10: From the Earthquake Data Reports of the
NOAA.
EP 21: From the Seismological Bulletin of JMA.

EP 22: Solution used data of the same stations as

EP 21 (Fig. 12a) and the Ichikawa and-

Mochizuki travel-time tables (1971).

EP 31:

‘ only (Fieg. 1-b) and the Wadati and Masuda
travel-time tables.

EP 32: Solution used the same data with- EP 31
and the Ichlkawa and’ Mochizuki travel time
tables .
O
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Fig. 2 Locations of the Epicenters in Table 2.
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Fig.'3 P residuals (observed-calculated) as a func-
tion of distances for the hypocenter in Table 2.
The dotted line in the EP 21 represents the zero
line when the origin tlme of EP.21 was late
one second . -

The closed c1rcy1e in the EP 32 represents that
of the stations used in the calculation of EP 32.
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Fig. 4 P and S residuals as a function of azimuth
(counter-clockwise) for EP 32.
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Table 3. P travel-time Residual.

These stations locate in Kii Peninsula.

Station P travel-time Residuals
Ise —0.4 sec
Kumano —0.7
Haibara —0.3
Sarutani —1.2
Shichikawa —0.6
Kainokawa —0.3
Hidaka —0.3
Oishiyama —0.3
Wakaura 0.2
Nara —0.1
Shionomisaki —0.9
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Photo. 1 The seismogram recorded at Ishinomaki,
NE-Japan (JMA Intensity Scale: 1), showing
the two phases X; and X; between P and S.
The short period waves predominate than the
long period waves.
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Photo. 2 Two seismograms of aftershocks recorded
at Shirakawa, NE-Japan.
The same phases as Photo. 1
arrows.

indicate by

Table 4. X,—P and Xz;P arrival times and 4
for stations located in Sanriku Distinct

(NE-Japan).

Station 4 X,—P X;—P
Shirakawa 423 km 6sec 10sec
Fukushima © 490 5 9
Sendai 543 5 3
Yamagata 546 6 11
Ishinomaki 562 5 9
Ofunato 635 4 10
Morioka 702 4 9
Hachinohe 702 i 9

B R 37k W35
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P V)

\

ISHINOMAKI

EP

Fig. 5 Orbits of the horizontal component near the
X, phase at Hikone and Ishinomaki.
Dotted line shows longitudinal particle motions
(corresponding to P wave) and solid line trans-
versal (corresponding to S wave).
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Fig. 6 Transmiséion coefficient as a -functon of
incident angles e for converting .from P phase
to S one (velocity ratios of low layer Vi /Vp=

Vsi1/Vse are 1.07 and 1.29 respectively, after .

Gutenberg (1944))
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Fig. 7 Approx1mate ray path from the hypocenter. ~

Plane: I: Approx1mate Moho.

discontinuity.

Plane II: The lower boundary of the most active seismic zone.
Points A and B are the approximate generating- points of the phase X; and X respectively.
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Photo. 3 The seismograms recorded at Saigo, SW-
Japan.
The long period waves predominate.
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