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Table 1. Locations of shot and observation points for
Yumenoshima explosions.
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Table 2. Travel times for the 7th and 9th Yumenoshima explosions.
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Fig. 5. The underground structure of the Tokyo area obtained assuming
parallel layering.
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Fig. 6. The variation of depth down to the base rock assuming the error

in determining the P-wave velocity of the intermediate layer.
a: T1:T2’=T3, b: T1=T3<T2

where, Ti, T» and T; are travel times associated with the topmost, the
intermediate and the base rock layers at the critical distance. T, T,
and T, are observed values. 7’ is the assumed value. H; and H, are
the thicknesses of the topmost and the intermediate layers. H is the
depth down to the base rock.
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Fig. 9. The variation of P-wave velocity with respect to time.
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14. On the Base Rock of Tokyo.

V. Observations of Seismic Waves Generated from the
7th, 8th and 9th Yumenoshima Explosions.

By

Etsuzo SHIMA, Masumi YANAGISAWA, Kazuyoshi KUDO,

Earthquake Research Institute,
and

Kazuoh SEO,

Tokyo Institute of Technology.

Seismic waves from the large explosions which were set off at Yumenoshima were
observed at 34 temporary stations along a spread around 70 km in length, extending NNE
from the shot points, connecting Tsukuba Seismological Observatory of Earthquake Re-
search Institute and Yumenoshima. Observations were also carried out at 10 fixed sta-
tions, 5 to the north and 5 to the west of Yumenoshima to check the variation of P-wave
velocity with respect to time.

The results are summarized as follows:

i) The P-wave underground structure consists of three layers. P-wave velocities
from top to bottom are 1.83 km/see, 2.6 km/sec and 5.6 km/sec respectively.

ii) The mean thicknesses of the layers in Tokyo are 1.35 km for the topmost layer
and 1.11 km for the intermediate layer.

ili) It was suspected that the P-wave velocity of the intermediate layer may have
an error in determining its value, because of the contamination of other arrivals, since
the signals from this layer were later arrivals. It was shown that even if there was
10% error in velocity value, the error in determining the depth down to the base rock
(the sum of the thicknesses of topmost and the intermediate layers) would not exceed
3% of derived value.

iv) The depth of the base rock decreases to the NNE of Yumenoshima. It was
found that there were several step-wise uplifts of the base rock. The largest uplift of
the base rock in this spread (0.3sec in time gap and about 700 m in height) was found
near the Tone river. Near Ho0jo (4=66 km), the depth of the base rock may be very
shallow, since at Tsukuba (4=70km) the outcrop of the base rock is evident.

v) To see the three dimensional feature of the base rock, the time term map was
constructed using all available data. The gravity data in this area harmonized well
with the proposed map.

vi) The shear wave velocities of the topmost, the intermediate and the base rock
layers were determined to be 0.66 km/sec, 1.3km/sec and 2.9 km/sec respectively. The
thicknesses of the topmost and the intermediate layers were 1.37km and 1.13km respec-
tively. The shear wave velocity structure coincided well with that of the P-wave.

vii) No indication of time variation of the P-wave velocity of the base rock was
found.



