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DISTRIBUTION OF b VALUE AND RELEASED ENERGY

By Kazuo MiNo and Kazuo MATSUMURA

Synopsis

The b value in Gutenberg & Richiter’s relation was investigated about microearthquakes
which occurred around eastern Chugoku and northwestern Kinki districts. The study was
carried out using the epicenter data which observed and determined during over 8 years between
1970 and 30, June 1978 at Abuyama Earthquake Observatory and at Tottori Microcarthquake
Observatory.

The eastern part of Chugoku, according to the data of Tottori Observatory has almost con-
stant b value about 0.7 especially around Yamasaki Fault. And the released energy near and
around Tottori Observatory Net Work was proportionate to the number of observed earthquakes.
On the contrary, in the northwestern part of Kinki, the b value changed gradually from 1.0
to 0.7 with depth. And the released energy was almost equal untill the depth about 15 km., even
the number of earthquakes decreased rapidly.

But the explanation above mentioned phenomena is obscure, because the accuracy of the
determined depth of the foci is not enough to study it without more detailed information about
the crustal structure and without more dense observation just on the foci.
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Fig. 1. The map of epicenters around Tottori microearthquake observatory and
Abuyama Earthquake Observatory.

Fig. 2. The region was devided into
20 blocks to calculate b values.
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Fig. 3. The distribution of b value was obtained
from the data of Tottori Microearth-
quake Observatory. The activity in the
blocks No. 9 and 11 is the artificial ex-
plosions.

ABU. DATA
s0 km

Fig. 4. The b values in each block were deter-
mined by the data of Abuyama Earth-
quake Obsevatory.
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Fig. 5. The b values distribution is shown near and around Tottori Net Work.
Each b value was determined using the earthquakes which occurred
inside a circle with radius 20 km. The b value is smaller than 1.0.
Difference value from 1.0 is shown the hatched part.
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Fig. 6. The b values distributions are shown in Abuyama Observatory Net
Work region. The b value is larger than 1.0, The differences over
1.0 is shown dark shadow part.
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Fig. 7. Distribution of foci is shown between

8 and 10 km depth.
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Fig. 8. Distributions of focal depth are shown
between 12 and 15 km.
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Fig. 9. 'The distribution of focul depth in Abu-
yama region and Tottori Net Work re-

gion is shown,
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Relations between frequencies of ear-

thquakes and magnitude are shown.
From the lcft to the right, the results
are obtained from Abuyama Earth-
quake Observatory, Tottori and
Hokuriku Microearthquake Obser-
vatories.
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Fig. 11. The map is shown the relation between  Fig. 12. The map is showm the relationship bet-
magnitude and depth of foci observed ween magnitude and focal depth by
by Tottori Observatory. using Abuyama Observatory data.
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Fig. 13. The region was devided into 10 blocks around Arima-Takatsuki tectonic line.
around Yamasaki Fault. The active The blocks No. 2,3,4,5,6 are the most
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Fig. 15. Gutenberg & Richter’s relations are
shown in every 5 km in focal depth.
The graph of focal depth betweeu 14
and 18 km gets a smaller value than
the other
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Fig. 16. Gutenberg & Richter’s relations are

shown in every 5 km width of focal
depth. The b values change gradually
with depth.
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Fig. 17. The results of analysis in Tottori Ob-
servatory data. Upper graph shows
that the depth variation does not make
difference in b value. Lower graph 15
illustlated number of earthquakes and
released energy in every 5 km width of
focal depth. The sum of released ener-
gy in 5 km width decreases gradually
with change of number of earthquakes.
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data. The depth varistion makes
change with the b value from 1.0 to 0.7.
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Fig. 19. The same method as Fig. 5 is taken to determine b value of shallow (5-14 km)
and deep (14-40 km) earthquakes, using Abuyama Earthquake Observatory
data. The map shows results of determined b values. Every graph is made
of three elements. Upper is shallow earthquakes’ b value, middle is deep
and bottom is all eaithquakes’. When the b value of deep earthquakes is
smaller than one of shallow earthquakes, the graph is shadowed. But if the
number of events are not over 100, the b value does not obtain.
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