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Fig. 2. Shot and observation points in and around Hokkaido for the Off
Cape Erimo and the Off Shakotan explosions. Cross marks are shot points and
other marks show observation points except for Sapporo and Hakodate in the
case of the Off Cape Erimo and the Off Shakotan explosions. Water depth
around Hokkaido is also shown in meters.
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Fig. 3. Shot points and topography for the Off Shakotan explosion. The distance
is measured from the shore station, Sakazuki. '
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Fig. 4. Schematic illustration of actual installation of ocean bottom seismograph.

U, RO FrA VI Lo THRMERCKRPFHEOENTH L. Z OB OHIHRN,
P FREEEAR B & LR 0BT %, HEMENC L2072 ok, Co»b
AN PRV EAKPEFEYEFCTEI LR L 5T, KhBETHLZ ENPETH
5. LT, fER, BBEORER, ETOA~T Fes Vi X 5BEFOBINC X -
Tusieds, BNALT LA Tled T, 60T, MBI X 28I, 4K, Hii
LRt A HEOH A E S DT R HE S e, ko X 5L, KebhFHEs Xk
EBENBFEESAD 00, S DICHERBOBHEARTC LR EFL Bha,

Fig. 7 Wiy E i OB L A & LICERRATRERTW S, Tiobb, flilcE
B, BEINCYEICIES S SOERENE DR TWA, Hiko X 51, #ERBSEOMEXT »
HCEBLORFTOFEFRCTHMETE LTSS, oK WT, KPF OMAL
D LRIhTERY, BHECES 50 &, BASRTHAL51E, 1.47km/s
OENE SR, KPFHEEEE LTREYThD, HY, F2 oM KhHERzLS L
DTHD I ENRIEEI T,

WEFRDOH B 2 Lk, KRB THHHB EEMOBEFHHfEE B TR LI-Z
Lthsn. Fig. T/ X WBHCRERLL O, gFomIaxz0EE, ey b L
72 DTHB. ChTh, b XBEHTDD, 5.3km/s, 6.4km/s OEEIE SN D,
Linl, BB SCR T2 KENELRTVWBEDT, FOKELYKPFREETE D
D, TiehbREEHT5KPEEOER Y OWGEUIZ KR OEREIELTAS
L, AATHRINRB L ORI, &L LT, cofnEsmctimob, 5.7, 6.5km/s
LULHEBADG A, to2BoRETHE, 5.7km/s [FOEXIL 5.5km LB, Zh
SO, BETILELRALDTHD, MR EFBOEEFERNE ORI LuRT.



WEEHEIHNT X 5 1R OB 1151

Mo X 512, ZhbofEidkE EoBofilF — 2 & —HCAiSh, BVWiEkK, LoE

EEOBVENRRD bR BTHA D, 6T, KFL TR IhEE, LA - RFERETHT,
Hi#d FIS MRS b o & DIgZ & K 5,

TOS

ah |-

! 1 | ] I ! ;
(o) 10 20 30 40 50 60 sec D

Fig. 6. Time of explosives over the side (TOP) and travel time of the second
clear arrivals by the ocean bottom seismograph. Travel times of direct water waves
recorded with hydrophone at the shore station is also plotted by the open circle.
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Fig. 7. Travel time graph

The abscissa, /\, is the epicentral distance measured from the ocean bottom seis-
mograph. The travel times of the first arrivals are shown by small solid circles and
those of the second clear arrivals, by large solid circles. The values corrected the
vertical travel time within water are shown by open circles. The lines inserted are
tentatively drawn for the reference although they are fitted satisfactorily.
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Fig. 1. Ocean bottom seis-
mograph
Left: pressure vessel
Right: Ocean bottom seismo-
graph
upper part: tape recorder
lower part: center; silicon
oiled gimbal device main-
taining seismometer
both side; battery case

Fig. 5. Examples of seismo-
grams
S2 means Shot No. 2. Most

¢ of the charge sizes are 600 kg.
There are three levels of gain,
i.e. high, medium and low. The
; output of one vertical seismo-
' meter is fed into these three
channels. The gain of low level
is 50 dB and the level difference
is 10 dB. The channel with high
gain did not work properly. The
first and the second clear arri-
vals are shown by arrows.
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63. Observation of Seismic Waves Generated by Explosions with
an Ocean Bottom Seismograph.

By THE RESEARCH GROUP FOR EXPLOSION SEISMOLOGY.

Observation of seismic waves in temporary stations on land from explosions at sea
is a powerful method to obtain data on the crustal structure from the ocean to the is-
land or to the continent. However, since it is difficult to fire explosives in shallow water
around Japan because of fishing problems, the data on the upper part of crust could
not be obtained fairly often. In order to improve this deficiency, observation with an
ocean bottom seismograph was carried out in July, 1969 in the case of the Off Shakotan
Explosion. The direct analogue recording technique was applied for the magnetic tape
recording, so that the total recording time was extended to 600 hours with a 7 inch
magnetic tape and with a tape speed of 0.5mm/s for the frequency band 0.3-40 Hz. The
geophone used was of vertical type with a natural frequency of 4.5 Hz manufactured
by Geo Space Company. The maximum depth for this ocean bottom seismograph is
500m and the actual observation was carried out at the depth of 116 m. The charge
size for eleven shots was 600 kg and that for two shots was 300 kg. Clear first arrivals
and direct water waves were recorded. The apparent velocities 5.7 and 6.5 kmy/s are
derived from first arrivals by applying an approximate correction of water depth.




