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1. Introduction

Much data as to earthquake damage of old-Japanese-style wooden
houses has been obtained in relation to more than thirty destructive
earthquakes since 1872, the investigations based upon them being made
from various points of view.

From previous investigations, it was found that the damage to such
houses at the time of the great earthquakes originated not only from the
coincidence of the natural periods of the houses and the predominant
periods of earthquake motions,” but also from the differential settlement
of the foundation of the houses.?

In the present paper, the relation between earthquake damage to
old-Japanese-style wooden houses” and the characteristics of ground will
be investigated in more detail by means of microtremor observation.

2. Observation of Microtremors

In order to clarify the relation of earthquake damage to subsoil
conditions, observations of microtremors was carried out in the disaster
areas of recent big earthquakes. In this paper, the cases of the Tonankai

1) K. KaNAI, “Semi-empirical Formula for the Seismic Characteristics of the Ground,”
Bull. Earthq. Res. Inst., 35 (1957), 319-320.

2) K. Kavai, “On the Damage to Buildings due to Earthquakes,” ditto, 25 (1947),
61-64.

K. KaNaL, “On the Damage to Japanese-style Buildings due to Earthquakes,”

ditto, 29 (1951), 215-222, (in Japanese).

8) 8. OoBa, “Study of the Relation---of the Ténankai Earthquake---,” ditto, 35
(1957), 201-295, (in Japanese). Report of the Special Comm. for the Study of the Damage
of the Fukui Earthquake, 1951, (in Japanese).




646 K. KANATI et al.

earthquake of 1944, the Fukui earthquake of 1948 and the Niigata
earthquake of 1964 will be described in detail.

The observation areas, that is, Kiku-gawa, Tenryu-gawa and Ota-gawa
of the 1944 Tonankai earthquake, Fukui of the 1948 Fukui earthquake and
Sakata, Tsuruoka and Niigata of the 1964 Niigata earthquake, are
represented in Fig. 1 observation spots at each area being shown in
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Fig. 1. Locations of the observation areas of microtremors.

Figs. 19-25. The exact location of each observation spot as well as
the circumstances relating to them at the time of observations are listed
in Tables 9-15.

In the present investigations we used the visible type microtremo-
meter, because it is so convenient for finding immediately the general
information of the subsoil conditions at an observation spot. It consists
of an electromagnetic transducer with a horizontal pendulum of 1.0 sec
period, an amplifier having a filter circuit that cuts down the micro-
tremor signal in the period range shorter than 0.1 sec and a recorder with'
a specially designed pen motor and a smoked drum. The magnification
at the time of observation was so adjusted, depending on the amplitude
level at each spot, that the maximum trace amplitudes become nearly
equal for every record, the maximum magnification of record being
approximately 300,000. The recording paper speed was 1.0 cm/sec. The
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timing marks were recorded at every 15sec by interrupting the micro-
tremor signal for 0.5sec and registering the neutral line on the record.
Almost all the observations were carried out in the daytime and the record
for 5 minutes was taken at each spot. The electric power for the
instruments was supplied from a 12-volt battery through a DC-AC inverter.

The method of obtaining the period distribution curve of microtremors

is as follows. The periods of the
zero-crossing intervals of all the
waves in any 2 minutes portion of
record are read. Accuracy inreading
the intervals is 0.02sec. Twice the
time interval thus read is considered
as the period of a wave. The
number of waves of each period in
the range from 0.02sec to 3.0sec is
classified into one of the 21 ranges
which has a nearly equal band width
in the logarithmic scale. For the
sake of actual usage, the classifica-
tion system of the periods mentioned
above is listed in Table 1. Then,
taking the center period on the
abscissa and the total number of
waves in each range on the ordinate,
the period distribution curve of
mierotremors is drawn.

The period distribution curves
of microtremors observed in Kiku-
gawa, Tenryi-gawa, Ota-gawa,
Fukui, Sakata, Tsuruoka and Niigata
areas are shown in Figs. 26, ---, 31
and 32, respectively.

The relation between the earth-
quake damage to old-Japanese-style

Table 1. Classification system
of the periods for obtaining
the period distribution curve
of mierotremors. A: Range of
periods in sec, B: Representa-
tive period in sec.

No. A B
1 0.02 0.02
2 0.04 0.04
3 0.06 0.06
4 0.08 0.08
5 0.10 0.10
6 0.12 0.12
7 0.14—0.16 0.15
8 0.18—0.20 0.19
9 0.22—0.24 0.23

10 0.26—0.30 0.28
11 0.32—0.36 0.34
12 0.38—0.44 0.41
13 0.46—0.54 0.50
14 0.56—0.66 0.61
15 0.68—0.82 0.75
16 0.84—1.00 0.92
17 1.04—1.22 1.13
18 1.24—1.50 1.37
19 1.52—1.84 1.68
20 1.86—2.24 2.05
21 2.25—2.76 2.51

wooden houses and the kind of ground classification at each place arising
from the first proposal together with the second one after microtremor

observations can be seen at Fig. 29,

4) K. KaNAI and T. TANAKA, “On Microtremors. VIII,” Bull. Earthq. Res. Inst., 39

(1961), 97-114, Figs. 21 and 22.
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The values of the mean, largest, predominant periods, the largest
amplitude of microtremors, the kind of ground classified by Fig. 2 and
the damage ratios at each village or town are listed in Tables 2-8. In
these tables the following notations are used, that is, M=mean, L=
largest, P—=predominant, A =largest amplitude, K=kind of ground,
T =no. of totally damaged/total no. of houses, D=no. of (totally +1/2

Largest period in sec

Largest amplitude in micron
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Fig. 2a. The first proposal in the classification Fig. 2b. The second proposal.
of the ground by microtremor observation. Sym-
bols I, I, Il and IV represent the kinds of ground
used in the Building Code of Japan.
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Fig. 3. The Kiku-gawa area. Relation between the damage to wooden
houses and the kind of grounds.




On Microtremors. X 649

partially) damaged houses/total no. of houses, 7,=quasi damping coefficient
of ground in the Kiku-gawa, Ota-gawa and Fukui areas are shown in
Figs. 3, 4 and 5, respectively. In Figs. 3, 4 and 5, the symbols I, II,
III and IV represent the kinds of ground the same as used in the
Building Code of Japan, and the abscissa represents the ratio of the
number of the destroyed houses to the total number of the houses in
a town or a village. It will be seen in Figs. 3, 4 and 5 that the
earthquake damage to old-Japanese-style wooden houses at the ground
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Fig. 4. The Ota-gawa area. Relation between the damage to wooden
houses and the kind of grounds.
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Fig. 5. The Fukui area. Relation between the damage to wooden
houses and the kind of grounds.

of I is very slight, that of II is moderate, those of III and IV being
very large although the difference between III and IV is not simple.
It can be said roughly from Figs. 3, 4 and 5 that the softer the ground
is the larger the earthquake damage to old-Japanese-style wooden houses.




650 K. KANAT et al.

3. Earthquake damage and the predominant
period of microtremors

The relation between the ratio of the number of totally destroyed
houses to the total number of houses or that of the number of totally
destroyed plus half of partially destroyed houses to the total number of
houses and the predominant period of microtremors in a town or village will
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Fig 6. The Kiku-gawa area. Relation between the damage to
wooden houses and the predominant period of microtremors.

be investigated in the cases of the
X100 1944 Tonankai, 1948 Fukui and 1964
Niigata earthquakes. The results of

Totally+% Partially
Total number

100 /Y the present investigation are shown

7" \ in Figs. 6-12, Fig. 13 represents

50 ) ..\ the result of the Nagaoka earthquake

/ R of 19617,
‘," % . \'\ It will be seen in Figs. 6-11 and
L .} ,.0.;, l \b. | Fig. 13 that the percentage of de-
0 0.2 04 06 08 stroyed houses takes a maximum at .

—= Predominant period insec  about 0.4 sec in every case.

Fig. 7. The Tenryii-gawa area. Re- As has been ascertained in the

lation between the dan}age to vYooden previous investigation® that simi-
houses and the predominant period of larit ists in th h £ 1
microtremors. ari .y €Xx1s .S m € Sshapes o1 accel-
eration-period curves of all the

earthquake motions including destructive ones, and that the period
5) T. TANAKA and T. MORISHITA, “Microtremor Measurement---Nagaoka Earth-

quake---,” Bull. Earthq. Res. Inst., 41 (1963), 315-329, (in Japanese).
6) K. KaNal, “On the Spectrum--.,” ditto, 40 (1962), 71-90.
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and the predominant period of micro-
tremors.
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Fig. 12. The Niigata area. Relation
between the damage to wooden houses
and the predominant period of micro-
tremors.
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Fig.13. The Nagaoka area. Relation
between the damage to wooden houses
and the predominant period of micro-
tremors.

distribution curve of microtremors at
each spot is close, it seems natural to
consider that the average of the natural
period of damaged wooden houses in
Japan is about 0.4 sec”.

From the above observations it may
be concluded that the main cause of
earthquake damage to old-Japanese-
style wooden houses is the synchroni-
zation of the natural period of houses
with the predominant period of de-
struetive earthquake motions, in other
words, the resonance-like phenomena
of houses.

The conelusions mentioned above
and those of the previous paper® in
which in up-town Tokyo having a
natural period of 0.3—0.4sec the
maximum damage rate occurred on
2-storied wooden houses and 4-storied
reinforced concrete buildings at the
time of the 1923 Kwanto earthquake,
and, contrarily, in down-town Tokyo
having a natural period of 0.5—0.8 sec,

the greatest damage rate appeared on 3-storied wooden houses and

T-storied reinforced concrete buildings, do not contradict each other.
Next, it will be seen in Fig. 12 that the feature of the relation

between earthquake damage and ground condition in Niigata city is quite

different from other areas.

The reason for this may be explained by the

fact that the damage to houses in Niigata city originated mostly from
the differential settlement of foundation of the houses.

4. Earthquake damage and the quasi
damping of ground

As the shape of the distribution curve of microtremors is similar to
that of the acceleration-period curve of earthquake motion at each spot,

7) K. KANAT and T. MORISHITA, “Relation between Earthquake Damage---1I,” Bull,

FEarthq. Res. Inst., 41 (1963), 271-277.
8) loc. cit., 2).
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the quasi damping coefficient of seismic vibrations of ground, j may be
evaluated, approximately, from the following formula:

. 2__.m?
h/ — p2 ?l (1)
45
where p,, p., and p, correspond to the freguency of the period distri-
bution curve of microtremors at 1/1/2 times the maximum value of
ordinate and the maximum, respectively.
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Fig. 14a. The Fukui area. Relation Tig.14b. The Fukuiarea. Predominant
between the damage to wooden houses periods are 0.4sec+0.05sec. Relation be-
and the quasi damping coefficient of tween the damage to wooden houses and
grounds. the quasi damping coefficient of grounds.

The relations between the Totally destroyed , |~

value of 7, obtained by means of !ooﬁa’ number

(1) and the earthquake damage to - oo o e
old-Japanese-style wooden houses N o % o
at a town or village in the Fukui S0l e o & ¢
and Kiku-gawa areas are shown in L L
Figs. 14 and 15 respectively. Figs. T e °°e
14 and 15 tell us that, in general, RPN

. i | olonimple ||| 1 1 ,
there are two groups in the relation o] 0.2 0.4 0.6 0.8
between the earthquake damage Fig. 15. The Kiku-gawa area. Relation
to houses and the value of . between the damage to wooden houses and

One group of ground, (A), is the quasi damping coefficient of grounds.

that in which the damage to houses is very small besides the condition
in which the value of }, is smaller than about 0.8. The group, (B), is
that in which the damage is considerably large besides the condition in
which 7 is larger than about 0.3.

It is quite natural to consider that the ground of group (A) consists
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approximately of a single layer. On the contrary, the ground of group
(B) consists of multiple layers of fairly different elasticities.

Now, let us consider the problem of the multiple reflections of elastic
waves in a single layer. Whatever the type of the wave form of the
initial disturbance may be, the decaying nature of vibrations in a single
layer takes always a purely exponential type:

e—kt , ( 2 )
the coefficient of damping being®
2 e
k = ="log, , 3
T, & l—« 1 (3)

where T, and « represent the natural period of the surface layer and
the ratio of the vibrational impedance in the surface layer to that in
the subjacent medium, respectively. On the other hand, the fraction
of critical damping, k, may be assumed as:

kT

So that from (3) and (4), we get

1ta _ o, [a<1] (5)
l—«
Consequently, we can easily estimate the feature of the modification of
seismic vibrations in the ground of group (A) by using (5).

The problem concerning the ground of group (A), mentioned above,
is expected to throw a light on the important facts relating to the 1962
Hiroo-oki earthquake', that is, the maximum acceleration was about
0.4 g, as recorded at the Kushiro Meteorological Observatory, which is
the largest among the earthquake motions ever recorded in the world.
However, no damage to houses occurred in the city. A discussion on
this problem will be presented in a forthcoming paper.

The relation between the earthquake damage to houses and the value
of 7 in the ground of group (B) may be considered as due to the pecu-
liarity of the construction of old-Japanese-style wooden houses, that is, the
joints of frame members of such houses are of the tenon system (hozo

9) K. SEzAwA and K. KaNAIL, “ Decay Constants: - -of a Surface Layer,” Bull. Earthq.
Res. Inst., 13 (1935) 256.

10) K. Kana1, S. YosHIZAWA and T. Suzukl, “An Empirical Formula---II,” ditto,
41 (1963), 261-270.
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in Japanese).

The natural period of such houses becomes as much as two times
longer before they collapse. On the ground where the acceleration-
period curve has a sharp peak, the period of houses becomes longer and
the amplitude stops increasing even if the houses have the natural period
which coincides with that of an earthquake. But on the ground, where
the acceleration-period curve is flat, earthquake motion involves the
period which coincides with the period of the houses even after the
natural period becomes larger according to the increase of amplitude.
Then consequently on the ground of group (B) the increase of amplitude
continues till the houses are destroyed.

5. Earthquake damage and the amplitude
of microtremors

In the previous investigations we studied the relation between
totally destroyed and partially destroyed old-Japanese-style wooden houses
and the ground conditions using data of the past great earthquakes of
1891-1947. From the above investigations, we found that there are two
kinds of causes for damage done to such houses by earthquakes from the
dynamice point of view, one being the condition of being subjected to pure
vibrational forces and the other the secondary condition caused by seismic
vibrations, namely, the differential settlement of the subsoil on which
the houses stand. The former case had occurred mainly on firm ground

Totally X
Fartially) Darmage ratio
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Fig. 16. The Kiku-gawa area. Relation between the damage
condition to wooden houses and the amplitude of microtremors.

11) loc. cit., 2).
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with safe or else totally destroyed houses, whereas the latter case arose
mostly on soft ground with a large number of partially destroyed houses.

Totally . Totail )
Ferfiall, 'Damage ratio Ryﬁa’%mge ratio
¢ -
0.2 —\‘ - 0.2 % -
0\p ‘\‘
o& ° &
0 \\\ \\\\
o . o0 9 N .
\\\ 0 O Q\\\
e Q e
B0 o o0 o e
o, 0o, 5 Q oo T °-
o 1 o5 o ®0-0-0—L—0L— 1 0,5 I I L 1 I’O
——Amplitude in micron ——Amplitude in micron ’
Fig. 17. The Ota-gawa Fig. 18. The Nagano area. Relation between the
area. Relation between the damage condition to wooden houses and the amplitude
damage condition to wooden  of microtremors.
houses and the amplitude of
microtremors.

In the present paper, the relations mentioned above will be
investigated again by means of the amplitude of mierotremors. Figs.
16, 17 and 18 show the relation between the totally destroyed and
partially destroyed old-Japanese-style wooden houses in the Kiku-gawa
and Ota-gawa areas at the time of the 1944 Tonankai earthquake and in
the Nagano area at the time of the 1941 Nagano earthquake® and
ground conditions. From Figs. 16, 17 and 18 we ascertained more
clearly the conclusions of the previous investigations mentioned above,
because, statistically speaking, the amplitude of microtremors increases
with the decrease in the rigidity of subsoil.

6. Conclusions

From the present investigation it may be concluded again that there .
are two kinds of causes for the earthquake damage to old-Japanese-style
wooden houses from the dynamic point of view, one being the condition
of being subjected to pure vibrational forces besides the resonance-like .
phenomena, and the other the secondary condition caused by seismic
vibrations, namely, the differential settlement of the subsoil on which the
houses stand. The former case occurs mainly on firm ground whereas
the latter case arises mostly on soft ground.

12) K. KaNAL, “On the Damage to Buildings in the Nagano Earthquake of July 13,
1941,” Bull. Earthq. Res. Inst., 19 (1941), 647-660, (in Japanese).
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Fig. 19a. The Kiku-gawa
area. Observation spots of
microtremors.
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Fig. 19b. Akatsuchl sectlon in the Klku-gawa area. Observatlon
spots of microtremors.
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Fig. 23. The Sakata area. Observation spots of microtremors.
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Fig. 24. The Tsuruoka area. Observation spots of microtremors.
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(continued)
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Fig. 26a. The Kiku-gawa area. Period distribution curves of microtremors.
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(to be continued)
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(continued)
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(continued)

M e N e

Fig. 29b. Fukui city in the Fukui area. Period distribution curves of

microtremors.
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Fig. 80. The Sakata area., Period distribution curves of microtremors.
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(continued)

Fig. 32. The Niigata area. Period distribution curves of microtremors.

Table 2a. The Kiku-gawa area. AM—mean, L=Ilargest, P=predomi-
nant, A=largest amplitude, K=kind of ground, T'=number of
totally damaged houses/total number of houses, D=number
of (totally+1/2 partially) damaged houses/total number

of houses, ,=quasi damping coefficient of ground.

Period (sec) _
No. A h K T D
M L ' P
1 0.20 0.62 0.26 0.10 — i — —
2 0.20 0.48 0.19 0.27 0.24 I 0 0
3 0.21 0.69 0.22 0.14 0.26 1} 0 0
4 0.19 0.69 0.19 0.037 0.35 i 0 0
5 0.21 0.85 0.24 0.065 — I 0 0
8 0.53 1.64 1.25 0.017 — I 2.1 6.4
10 0.30 1.14 0.30 0.028 — I 0 8.8
11 0.28 1.21 0.53 0.024 — m 39 77
12 0.42 1.28 0.50 0.060 0.44 I 22 36
13 0.35 1.21 0.35 0.082 0.17 I 22 36
14 0.25 1.00 0.36 0.14 — iy — —
15 0.36 1.27 0.35 0.058 — i 0 0
17 0.40 1.45 0.35 0.085 — v — —
18 0.34 0.58 0.35 0.63 — i 32 48 .
19 0.34 0.56 0.37 0.25 — I 60 68
20 0.30 1.08 0.32 0.088 0.45 m 93 100
22 0.31 1.12 0.35 0.19 0.51 m 93 100
24 0.24 1.02 0.42 0.18 — m 93 100
25 0.26 1.10 0.25 0.058 0.38 il 28 31 .
26 0.42 1.21 0.55 0.21 0.51 v 72 99
27 0.56 1.27 0.30 0.17 0.42 v 72 99
29 0.58 1.80 1.08 0.049 — v — —
33 0.31 0.95 0.39 0.24 0.49 il 57 98
34 0.69 1.83 1.20 0.071 — v — —
35 0.35 1.22 0.35 0.058 0.35 m 46 55

(to be continued)
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(continued)
Period (sec) _
No. Ap) h K T D
M L P
36 0.30 1.20 0.34 0.085 0.48 i1 64 83
37 0.39 1.41 0.35 0.055 0.50 I\% 64 83
38 0.31 1.07 0.35 0.064 — I — —
39 0.34 1.54 0.42 0.060 0.49 v 76 97
40 0.28 1.50 0.20 0.027 — 1 — —
41 0.30 1.08 0.53 0.056 — il 59 79
42 0.32 1.53 0.33 0.060 — v 73 100
43 0.34 1.87 0.34 0.080 0.64 I\ 73 100
44 0.35 1.22 0.37 0.13 0.47 it 59 91
45 0.36 1.27 0.39 0.067 0.53 I 81 100
46 0.49 1.60 0.95 0.22 — v — —
47 0.55 1.54 0.73 0.14 0.40 v 59 91
48 0.52 1.64 0.52 0.038 — I\% — —
49 0.31 1.29 0.40 0.028 — 1 0 19
50 0.30 0.95 0.30 0.094 0.32 it 8.1 14
54 0.17 0.48 0.16 0.095 0.30 il 0 0
55 0.25 0.89 0.27 0.17 — I — —
57 0.30 0.85 0.30 0.069 0.17 I 0 4.2
58 0.30 1.41 0.94 0.031 I 27 50
59 0.32 0.97 0.33 0.071 — i — —
60 0.38 0.91 0.52 0.13 — I — —
61 0.27 1.04 0.30 0.053 — I - —
102 0.26 0.71 0.27 0.28 0.31 o 2.0 11
104 0.40 0.96 0.43 0.34 — il 93 100
105 0.33 1.29 0.27 0.22 0.43 il 2.9 8.0
106 0.41 1.59 0.95 0.13 — I\Y% — —
107 0.45 1.75 0.42 0.13 — I 3.1 11.0
108 0.31 1.57 0.40 0.25 — 1\% 7.4 —
109 1.34 2.64 1.7 0.47 — v — —
110 0.70 2.21 1.60 0.43 — v — —
111 0.23 1.40 0.33 0.24 0.59 v 59 91
112 0.52 1.81 1.45 0.38 — v 59 91
113 0.67 1.87 1.75 0.31 — w — —
114 0.35 1.85 1.10 0.050 — v — —
115 0.45 1.87 0.34 0.11 0.31 v 59 91
116 0.39 1.71 0.34 0.15 — v 59 91
119 0.71 2.54 1.40 0.33 v — —
120 0.56 1.93 0.33 0.47 0.84 v 92 100
201 0.40 0.93 0.44 0.41 m —
202 0.53 1.23 0.54 0.39 — m — —
203 0.45 1.22 0.35 0.12 0.49 m 39 77
204 0.51 1.87 0.52 0.18 - m — —
205 0.34 1.70 0.23 0.052 — I 0.9 0.9
206 0.49 1.24 0.53 0.11 — i — —
207 0.46 1.80 0.19 0.025 — I 4.4 11
208 0.31 1.68 0.35 0.018 — I — —
209 0.34 0.97 0.35 0.048 0.33 I 2.2 11
210 0.36 1.68 0.08 0.023 — I 0 0
211 0.75 1.93 0.09 0.024 — I 0 0
212 0.38 1.22 0.28 0.071 0.43 il — —

(to be continued)
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(continued)
Period (sec) —
No. A h K T D
M L P
213 0.26 1.51 0.38 0.020 — I 0 13
214 0.29 1.18 0.29 0.11 0.32 o — —
215 0.61 1.50 0.57 0.21 0.38 it — —
216 0.45 1.07 0.52 0.15 — 1 — —
222 0.77 2.38 0.40 0.10 — I 19 44
223 0.87 1.80 0.34 0.12 — v 33 81
224 0.81 1.89 0.81 0.17 0.40 v 33 81
226 0.69 1.89 0.18 0.027 — 1 2.1 6.4
227 0.52 1.78 0.14 0.040 — I 0 7.0
229 0.18 1.22 0.18 0.055 — I 0 0
373 0.60 1.82 0.57 0.19 — v 59 79
374 0.50 1.80 0.50 0.37 v 59 79
376 0.46 1.76 0.28 0.15 0.59 J\Y% 92 100
377 0.56 1.81 1.05 0.45 v — —
379 0.89 1.90 0.56 0.62 — v 72 99
380 0.47 1.27 0.40 0.37 — v 48 68
381 0.70 1.96 1.40 0.55 — v — —
382 0.44 1.85 1.20 0.52 — v — —
383 1.86 2.89 1.65 0.47 0.37 v 48 68
385 0.71 1.85 0.75 0.72 — v — —
386 0.67 1.67 0.76 1.6 — I\Y% 48 68
388 1.08 2.10 1.65 1.1 — I\ 19 68
389 0.48 1.22 0.47 0.32 — i 35 73
390 0.44 1.15 0.51 0.28 — m 35 73
391 0.43 1.11 0.40 0.28 — it — —
392 0.48 1.15 0.50 0.25 — n 46 36
393 0.51 1.48 0.58 0.18 — il 35 73
394 0.29 1.36 1.12 0.065 — v 32 —
396 0.36 1.42 0.34 0.21 — v — —
398 0.50 1.38 0.50 0.36 — v 76 97
399 0.51 1.22 0.62 0.38 — m 72 99
400 0.45 1.52 0.50 0.20 — m — —
403 0.54 1.24 0.52 0.27 — il —
404 0.34 1.27 0.29 0.32 — m 45.5 86.5
405 1.33 2.90 1.60 1.1 — v 22 36
406 1.35 2.53 1.95 1.5 0.34 v — —
407 0.42 1.27 0.39 0.28 — i 22 36
408 1.70 2.86 1.90 0.60 — I\ — -
409 2.03 2.78 2.25 0.80 — v — —
411 1.25 1.92 1.45 0.35 0.29 v — —
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Table 2b. Akatsuchi section in the Kiku-gawa area. Notations
are the same to those of Table 2a.

Period (sec)
No. Alp) K
M L P

301 0.83 1.76 1.10 0.28 v
302 0.67 1.82 1.12 0.23 v
303 0.80 1.66 1.15 0.28 v
304 0.90 1.72 1.30 0.20 v
306 0.72 1.68 1.25 0.24 v
307 1.02 1.68 1.20 0.31 v
308 0.93 1.80 1.20 0.27 v
309 0.59 1.50 0.50 0.13 il
310 0.56 1.50 0.80 0.15 m
311 0.44 1.56 0.42 0.19 I
312 0.48 1.56 0.70 0.12 I
313 (.48 1.66 0.50 0.12 I
314 0.50 1.46 0.57 0.11 s
315 0.50 1.48 0.63 0.10 i
316 0.39 1.40 0.88 0.21 v
320 0.55 1.36 0.82 0.16 v
321 0.74 1.52 0.85 0.41 v
322 0.68 1.42 0.86 0.45 v
324 0.63 1.52 0.80 0.39 v
325 0.42 1.22 0.32 ) 0.39 v
326 0.57 1.40 0.72 0.21 I\
327 0.62 1.30 0.75 0.27 v
328 0.52 1.53 0.65 0.38 v
329 0.58 1.33 0.76 0.49 v
330 0.57 1.20 0.70 0.35 I
331 0.76 1.27 0.90 0.54 m
332 0.46 1.12 0.40 0.26 I
333 0.43 1.56 0.43 0.24 v
334 0.63 1.46 0.55 0.44 v
335 0.47 1.29 0.62 0.28 v
336 0.55 1.35 0.43 0.39 J\Y%
337 0.52 1.35 0.85 0.40 v
342 0.42 1.14 0.38 0.19 I
343 0.48 1.39 0.55 0.14 v
344 0.59 1.27 0.68 0.18 v
345 0.46 1.16 0.62 0.23 J\Y
346 0.38 1.04 0.37 0.26 v
347 0.32 0.88 0.36 0.16 I
348 0.40 1.16 0.30 0.10 i

349 0.31 1.30 0.20 0.13 I

350 0.32 1.14 0.23 0.11 I

361 0.27 1.14 0.21 0.10 I

352 0.39 1.35 0.35 0.15 juis
353 0.69 1.51 0.75 0.033 1

354 0.68 1.79 0.77 0.045 1

355 0.68 1.96 1.00 0.055 1

356 0.29 1.08 0.65 0.095 L

357 0.30 1.29 0.46 0.13 o

(to be continued)
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(continued)
Period (sec)
No. Ap) K
M L P
358 0.36 1.49 0.48 0.13 I
359 0.45 1.53 0.58 0.13 il
360 0.59 1.33 0.65 1.0 v
361 0.45 1.13 0.58 0.81 v
362 0.53 1.54 0.63 0.25 I\
363 0.39 1.29 0.34 0.15 m
364 0.38 1.25 0.34 0.095 i}
365 0.38 1.06 0.43 0.15 o
366 0.34 1.38 0.30 0.12 I
367 0.32 1.38 0.34 0.16 I
368 0.52 1.29 0.63 0.42 v
369 0.55 1.21 0.62 0.45 m
370 0.48 1.20 0.70 0.55 I
371 0.49 1.19 0.65 0.55 v
372 0.52 1.39 0.64 0.37 v
Table 3. The Tenryu-gawa area. Notations are the same
to those of Table 2a.
Period (sec)
No. A(p) K T D
M L | p
1 0.34 1.24 0.40 0.19 I — —
2 0.34 1.54 0.39 0.12 v — —
3 0.40 1.64 0.50 0.089 v — —
4 0.36 1.34 0.45 0.098 v — —
5 0.44 1.21 0.45 0.28 il 2.3 9.1
6 0.24 0.70 0.25 0.55 i 14.3 17.9
7 0.33 0.97 0.35 0.21 m 1.0 13.6
8 0.42 1.04 0.60 0.45 I 10.0 20.0
9 0.43 1.43 0.52 0.19 il 8.0 8.0
10 0.26 0.93 0.40 0.41 m 24.1 35.2
11 0.35 1.15 0.40 0.46 I — -
12 0.44 1.27 0.40 0.44 il — —
13 0.35 1.05 0.36 0.35 il 21.9 77.8
14 0.31 1.17 0.40 0.17 I 4.1 6.5
15 0.38 1.09 0.39 0.38 I 20.8 49.1
16 0.42 1.30 0.42 0.30 I 7.1 8.7
17 0.42 1.40 0.46 0.32 I\% 6.2 12.4
18 0.39 0.98 0.42 0.44 il 5.9 17.7
19 0.21 0.66 0.34 0.74 i 7.6 18.2
20 0.37 0.70 0.42 1.6 I 0.3 0.6
21 0.37 0.68 0.38 0.89 i} — —
22 0.40 1.08 0.47 0.59 I — —
23 0.37 0.98 0.46 0.66 i — —
24 0.43 1.12 0.42 0.85 II —_ —

(to be continued)
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(continued)
Period (see)
No. Alw) K T D
M L P

25 0.39 1.10 0.39 0.94 I — —
26 0.33 0.72 0.37 1.3 il 0 0
27 0.18 0.73 0.32 0.31 I 3.3 4.3
28 0.25 0.63 0.30 0.78 I 3.3 4.3
29 0.44 1.47 0.33 0.60 m 17.6 26.5
30 0.49 1.73 0.36 0.41 I\ 5.1 23.1
31 0.29 1.22 0.34 0.66 I 0.7 5.6
32 0.41 1.42 0.34 0.33 v — —
33 0.38 1.12 0.30 0.84 I — —
34 0.37 0.92 0.40 2.1 m — —
35 0.37 1.31 0.34 0.86 il — —
36 0.35 1.47 0.31 0.38 v — —
37 0.34 1.14 0.35 0.47 m — —
38 0.53 1.18 0.52 1.4 I — —
39 0.37 1.12 0.32 1.5 I - —
40 0.29 1.16 0.22 0.35 I — —
41 0.20 1.28 0.36 0.19 I\% — —
47 0.26 0.66 0.37 1.6 I — —
48 0.26 1.20 0.34 0.59 m — —
49 0.53 1.80 0.42 1.0 v 21.1 50.0
50 0.60 1.84 0.50 0.60 v 1.6 6.4
51 0.60 1.84 0.43 0.30 v 0 5.3
52 0.38 0.68 0.35 1.2 il 48.5 78.1
55 0.43 1.84 0.75 0.30 v 1.5 1.5 .
62 0.67 1.72 1.30 0.42 v 2.3 9.1
63 - 0.67 2.19 1.38 0.53 Y% — —
64 0.86 2.00 1.05 0.30 v — —
65 1.30 2.55 1.30 0.53 v — —
66 0.21 1.78 1.00 0.38 v — —
67 0.43 2.19 1.50 0.49 I\% — —
68 0.53 1.94 1.30 0.69 v — —
69 0.44 1.94 0.70 1.2 v — —
70 0.43 2.03 1.12 0.70 v — —
1 1.06 2.25 1.70 1.3 v — —
72 0.70 2.00 1.13 0.58 v — —

Table 4. The Ota-gawa area.
to those of Table 2a.

Notations are the same

Period (sec)
No. Alp) K D T
M ’ L ] P
62 0.32 1.10 0.53 0.14 it} — —
63 0.84 2.80 1.40 0.037 I 3.7 7.4
64 0.49 2.00 1.25 0.023 1 3.7 7.4
65 0.44 1.69 0.64 0.065 v 61 87
66 0.64 1.54 0.98 0.053 v — —

(to be continued)
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(continued)
Period (sec)
No. A K D T
M \ L { P

67 0.45 1.75 0.58 0.043 v — —
68 0.44 1.33 0.40 0.085 m 94 100
69 0.41 1.54 0.52 0.11 v 83 100
70 0.43 1.54 0.53 0.069 il 93 100
71 0.56 2.02 0.98 0.028 I 3.6 3.6
72 0.33 1.23 0.30 0.041 it 16 36
73 0.36 1.21 0.29 0.094 i 22 44
74 0.46 1.70 0.55 0.025 I 6.5 26
75 0.27 1.47 0.14 0.035 I 6.1 11
76 0.36 1.70 0.55 0.037 1 3.9 19
77 0.29 1.29 0.50 0.028 i — —
78 0.38 0.95 0.35 0.48 i 44 93
80 0.30 0.80 0.31 0.37 i — —
81 0.38 1.19 0.45 0.22 T 84 100
82 0.43 1.46 0.38 0.098 m 63 88
83 0.47 1.68 0.31 0.068 1 7.5 12
84 0.58 1.70 0.95 0.075 1 0 0
85 0.39 1.50 0.15 0.029 I 16 22
86 0.29 1.02 0.31 0.071 1T 16 22
87 0.34 1.42 1.30 0.054 v — —
88 0.41 1.17 0.33 0.14 I 24 62
89 0.46 1.57 0.63 0.072 v 24 62
90 0.44 1.61 0.73 0.069 v — —
91 0.37 1.38 0.32 0.11 il 64 84
92 0.67 1.68 0.65 0.038 1 0 0
93 0.32 0.80 0.30 0.29 I 18 31
94 0.94 1.67 1.03 0.058 I 15 31
95 0.39 1.36 0.65 0.12 v 49 57
96 0.91 1.84 1.05 0.26 v 45 92
97 0.67 1.58 0.97 0.21 v — —
98 0.74 1.76 0.93 0.21 v 26 64
99 0.52 1.69 0.82 0.32 v — —
100 0.43 1.62 0.95 0.055 v 18 64
101 0.34 1.22 0.42 0.10 it — —
53’ 0.40 1.06 0.38 0.68 il 50 71
b4/ 0.43 1.12 0.40 0.83 1 50 71
56’ 1.05 3.23 1.20 0.080 I — —
57’ 0.88 2.37 1.13 0.15 1 — —
58’ 0.40 1.84 1.10 0.14 I — —
59/ 0.70 1.94 1.00 0.21 v — —
60’ 1.47 2.10 1.10 0.24 v — —
61’ 0.64 1.88 1.12 0.35 v — —_
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Table 5a. The Fukui area. Notations are the same
to those of Table 2a.
Period (sec) _
No. Alp) 3 K T D
M L P
26 0.38 0.76 0.35 0.20 — I — —
27 0.36 0.86 0.34 0.085 — I — —
30 0.39 1.04 0.37 0.055 — I — —
33 0.37 1.00 0.35 0.12 — i — —
36 0.31 0.55 0.32 0.43 — i — —
38 0.36 0.75 0.34 0.14 — I — —
40 0.46 0.89 0.44 0.39 — il — —
41 0.26 0.83 0.19 0.091 — I — —
43 0.36 0.66 0.35 1.8 0.098 i 1 1
44 0.40 0.58 0.38 2.8 0.097 i 1 1
45 0.45 0.92 0.42 0.37 0.20 I 4 4
48 0.39 0.83 0.36 0.35 — i — —
49 0.39 0.53 0.44 0.47 — I — —
50 0.40 0.79 0.38 0.63 — il — —
52 0.39 0.88 0.38 0.80 — I — —
54 0.45 0.96 0.43 0.53 — i — —
56 0.42 0.883 0.38 1.9 0.21 I 97 100
57 0.27 0.83 0.38 1.1 0.29 I 100 100
58 0.39 0.79 0.36 1.1 — i 98 99
59 0.36 1.00 0.42 0.65 0.40 I 100 100
60 0.25 0.92 0.42 0.17 0.44 il 100 100
62 0.29 0.79 0.35 0.35 0.35 I 100 100
63 0.34 0.67 0.36 0.67 — I —
65 0.38 0.79 0.35 0.52 - I — —
70 0.22 0.86 0.34 0.77 — I — —
71 0.38 0.91 0.36 1.3 — I — —
72 0.36 0.87 0.34 0.84 0.19 I 77 100
73 0.56 1.60 0.28 0.069 0.43 i 33 92
74 0.34 1.50 0.15 0.036 — i 43 —
76 0.38 1.54 0.45 0.28 0.64 I\ 100 100
7 0.55 1.58 0.51 0.32 0.48 v 100 100
78 0.40 1.04 0.36 4.8 — I — —
79 0.68 1.58 0.93 0.40 0.69 v 75 94
80 0.64 1.54 0.94 0.37 — Y — -
23 0.70 1.67 0.69 0.29 — Y 83 —
84 0.54 1.38 0.65 0.39 — v 75 —
86 0.64 1.69 1.0 0.23 i\ 57 —
87 0.26 0.94 0.32 0.44 0.69 I 91 9
88 0.29 1.06 0.31 0.44 — il — —
89 0.50 1.36 0.52 0.36 0.48 m 95 97
90 0.36 1.16 0.35 0.34 0.25 II 59 68
91 0.62 1.63 1.1 0.16 1 41 67
92 0.11 0.37 0.09 0.030 — I 1 5
93 0.19 0.54 0.08 0.20 — 1 1 5
95 0.27 0.78 0.15 0.027 — I 1 5
96 0.91 2.48 1.0 0.048 — I — —
100 0.63 2.27 1.05 0.051 — i 0 0
101 0.25 0.73 0.22 0.23 — i} 8 —

(to be continued)
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(continued)
Period (sec) —
No Ap) h K T D
M L P
102 0.69 1.71 0.95 0.27 0.24 v 40 70
103 0.82 1.71 1.15 0.42 0.26 I\ 16 —
104 0.81 1.57 1.05 0.32 0.25 v 45 — "
105 0.38 1.77 0.35 0.29 v — —
106 0.48 1.04 0.52 0.34 0.26 i — 43
107 0.37 0.90 0.87 0.67 0.27 I 95 97
108 0.45 0.85 0.42 0.63 0.20 I 100 100 -
110 0.31 1.16 0.44 0.58 0.44 m 100 100
111 0.36 1.51 0.47 0.25 0.41 m 94 94
114 0.81 1.711 0.52 0.22 0.44 v 93 93
115 0.46 1.36 0.53 0.24 0.32 il 80 —
116 0.35 0.88 0.42 0.32 0.41 il 100 100
117 0.33 0.91 0.387 0.29 0.34 m 97 99
118 0.40 0.59 0.35 1.9 — I 99 100
119 0.50 0.94 0.51 0.61 0.35 m 99 100
182 0.41 1.10 0.36 0.55 — m — —
183 0.36 0.87 0.34 1.1 — I — —
185 0.36 0.73 0.39 1.4 — m — —
186 0.41 1.10 0.33 0.24 — m — —

Table 5b. Fukui city in the Fukui area. Notations are
the same to those of Table 2a.

Period (sec)
No. Ap) K
M L P
1 0.44 0.96 0.35 0.47 m
2 0.42 1.08 0.38 0.48 I
3 0.43 1.00 0.40 0.42 m
4 0.39 1.06 0.37 0.35 )i
5 0.36 0.86 0.36 0.54 m
6 0.38 0.88 0.37 0.63 it
7 0.35 0.85 0.36 0.55 m
8 0.36 0.92 0.34 0.48 il
9 0.37 1.16 0.36 0.49 m
10 0.40 1.24 0.38 0.50 i .
11 0.38 1.18 0.37 0.56 I
12 0.32 0.94 0.35 0.53 m
13 0.35 1.16 0.36 0.57 I
14 0.38 1.14 0.34 0.40 m
17 0.39 1.01 0.43 0.44 m M
18 0.35 1.02 0.33 0.60 I
19 0.40 0.99 0.43 0.58 m
20 0.47 1.30 0.51 0.71 m
21 0.41 1.00 0.43 0.61 m
22 0.35 0.85 0.36 0.61 m

(to be continued)
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(continued)
Period (sec)
No. Aw) K
M L 4

23 0.45 1.13 0.44 0.57 il
24 0.45 1.30 0.42 0.64 it
120 0.41 1.08 0.42 0.61 m
121 0.39 1.01 0.40 0.58 il
122 0.47 1.07 0.40 0.69 s
123 0.46 1.21 0.40 0.64 m
124 0.45 1.11 0.40 0.48 m
126 0.36 0.84 0.38 1.00 jiis
127 0.45 0.82 0.44 1.80 I
128 0.43 0.83 0.44 1.5 m
129 0.33 0.79 0.38 1.5 m
130 0.33 0.83 0.37 0.61 m
131 0.45 0.98 0.44 1.0 il
132 0.43 0.80 0.43 1.1 I
133 0.40 0.90 0.39 1.5 m
134 0.44 1.03 0.41 1.2 I
1356 0.42 0.70 0.41 1.9 m
136 0.41 0.81 0.40 1.3 m
137 0.39 0.89 0.41 0.74 m
138 0.40 1.14 0.37 0.41 il
139 0.39 1.19 0.35 0.61 m
140 0.42 0.98 0.41 0.66 m
141 0.40 1.07 0.40 0.61 m
142 0.41 0.87 0.36 0.88 m
143 0.33 0.91 0.39 0.72 I
144 0.37 0.89 0.41 0.68 m
145 0.42 1.35 0.44 0.60 m
146 0.40 0.95 0.51 0.40 m
147 0.37 0.89 0.43 0.56 it
148 0.38 0.98 0.38 0.67 I
149 0.39 1.06 0.35 0.67 m
150 0.36 0.92 0.35 0.44 m
151 0.45 1.02 0.42 0.69 il
154 0.40 0.90 0.44 2.0 it}
155 0.41 1.02 0.44 1.5 m
156 0.41 1.08 0.41 1.1 hiig
157 0.44 1.09 0.43 1.9 m
158 0.44 0.97 0.43 2.1 il
159 0.43 0.95 0.45 1.5 I
160 0.43 0.78 0.45 1.7 i
161 0.42 0.99 0.44 1.2 I
162 0.44 1.13 0.38 1.2 m
163 0.40 1.07 0.38 1.2 il
164 0.42 1.12 0.41 0.90 i
165 0.42 1.03 0.38 1.0 il
166 0.50 1.05 0.39 1.0 I
167 0.44 0.80 0.48 1.4 m
168 0.44 1.13 0.42 0.95 il
169 0.42 1.01 0.35 0.88 il
170 0.46 1.18 0.45 0.79 I

(to be continued)
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(continued)
Period (sec)
No. Ap) K
M L P
171 0.44 0.89 0.45 0.83 i
172 0.35 0.87 0.39 0.83 Il
173 0.33 0.96 0.35 0.89 il
174 0.35 0.62 0.35 0.97 II
175 0.35 1.06 0.34 0.42 Il
177 0.42 0.92 0.39 0.66 I
178 0.30 1.65 0.34 0.052 I
179 0.32 0.70 0.35 0.20 I
180 0.44 1.05 0.39 0.79 il
187 0.35 0.81 0.32 0.41 I
Table 6. The Sakata area. Notations are the same
to those of Table 2a.
Period (sec)
No. A(p) K
M L P
1 0.30 1.01 0.32 0.21 iig
2 0.31 0.82 0.34 0.23 i
3 0.35 0.82 0.30 0.22 I
4 0.34 0.82 0.30 0.28 i
5 0.35 0.82 0.36 0.34 I
6 0.39 1.01 0.42 0.38 m
7 0.26 0.82 0.28 0.080 I
8 0.21 0.82 0.12 0.036 I
9 0.36 1.24 0.28 0.061 I
10 0.27 0.82 0.30 0.22 I
11 0.26 0.82 0.28 0.28 i
12 0.23 0.82 0.24 0.21 I
13 0.45 0.82 0.42 3.7 I
14 0.48 1.01 0.48 4.6 II
15 0.46 1.01 0.46 4.2 I
16 0.50 1.23 0.50 2.7 v
17 0.62 1.01 0.48 3.7 v
18 0.34 1.01 0.28 0.28 m
19 0.25 0.82 0.22 0.30 i
20 0.63 1.23 0.60 0.34 I
21 0.56 1.23 0.66 0.38 il
22 0.57 1.24 0.64 0.33 II
23 0.33 1.01 0.30 0.15 I
24 0.28 1.01 0.28 0.25 it
25 0.29 0.82 0.26 0.20 I
26 0.87 0.82 0.32 0.47 i
27 0.35 0.82 0.32 0.43 II
28 0.47 1.24 0.49 0.19 I
29 0.42 1.23 0.40 0.29 I
30 0.32 0.82 0.36 0.50 it

(to be continued)
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(continued)
Period (sec)
No. Ay K
M L P
31 0.33 1.01 0.30 0.18 m
32 0.31 0.82 0.30 0.12 )il
33 0.25 0.67 0.30 0.25 b}
34 0.35 0.84 0.34 0.093 T
35 0.34 1.01 0.34 0.15 s
36 0.19 0.82 0.14 0.11 it
37 0.19 0.82 0.12 0.075 i
38 0.55 1.24 0.50 0.53 i
39 0.56 1.24 0.50 0.69 m

Table 7. The Tsuruoka area.
to those of Table 2a.

Notations are the same

Period (sec)
No. A(p) K
M l L P
1 0.38 1.01 0.36 0.32 i
2 0.33 1.01 0.34 0.28 m
3 0.39 1.01 0.36 0.22 I
4 0.39 1.01 0.38 0.071 )i
5 0.49 1.51 0.54 0.085 I
6 0.60 1.51 0.64 0.20 I
7 0.38 1.24 0.30 0.044 hitd
8 0.45 1.01 0.44 0.12 m
9 0.43 1.24 0.46 0.16 jus
10 0.35 1.23 0.36 0.12 I
11 0.38 1.01 0.40 0.14 Il
12 0.58 1.01 0.56 0.16 il
13 0.43 1.01 0.44 0.18 I
14 0.53 1.23 0.50 0.27 il
15 0.46 1.23 0.48 0.47 it
16 0.42 1.01 0.40 0.17 m
17 0.45 1.01 0.40 0.17 I
18 0.36 1.01 0.40 0.37 m
19 0.43 1.01 0.46 0.71 jiig
20 0.31 1.01 0.32 0.31 m
21 0.31 0.82 0.36 0.27 i
22 0.41 1.01 0.38 0.42 m
23 0.20 0.55 0.20 0.050 hi
24 0.26 1.01 0.20 0.028 i
25 0.22 0.68 0.18 0.18 i
26 0.53 1.24 0.54 0.38 I
27 0.61 1.50 0.60 0.23 I
28 0.23 0.82 0.22 0.067 i
29 0.24 0.67 0.26 0.17 i}
30 0.35 0.84 0.38 - 0.60 i

(to be continued)
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(continued)
Period (sec)
No. Ap) K
M L P
31 0.26 0.67 0.22 0.20 I
32 0.47 1.01 0.58 0.35 il
33 0.46 1.23 0.50 0.62 it
34 0.40 1.01 0.38 0.50 m
35 0.44 1.02 0.42 0.30 m
36 0.53 1.01 0.50 0.69 Jii§
37 0.55 1.24 0.56 0.45 m
38 0.62 1.24 0.70 0.88 I
39 0.28 1.01 0.26 0.11 m
40 0.30 1.01 0.26 0.068 m
41 0.39 1.01 0.40 0.16 m
42 0.45 1.01 0.46 0.14 m
43 0.45 1.01 0.42 0.18 il
Table 8. The Niigata area. Notations are the same
to those of Table 2a.
Period (sec)
No. Ap) K
M L P
1 0.29 0.67 0.27 0.34 I
2 0.87 1.01 0.33 0.84 I
3 0.31 1.01 0.35 0.32 m
4 0.32 0.67 0.29 0.30 hii
5 0.32 0.82 0.28 0.41 I
6 0.34 0.82 0.28 0.28 I
7 0.31 0.83 0.32 0.87 T
8 0.26 0.68 0.25 2.2 v
9 0.30 0.68 0.35 1.1 m
10 0.33 0.83 0.33 1.4 m
11 0.29 0.68 0.30 0.78 )i
12 0.36 1.01 0.40 0.32 I
13 0.27 0.83 0.30 0.80 jiif
14 0.35 0.82 0.43 1.3 it
15 0.37 0.82 0.33 — 1
16 0.37 1.01 0.82 0.71 m
17 0.41 1.01 0.36 — i}
18 0.39 1.01 0.32 0.78 m
19 0.38 1.01 0.33 — m
20 0.38 1.01 0.35 0.91 il
21 0.36 1.01 0.32 — I
22 0.38 1.01 0.34 0.87 it
23 0.38 1.01 0.38 1.6 v
24 0.34 0.68 0.35 0.45 m
25 0.34 1.23 0.40 0.08 il

(to be continued)
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(continued)
Period (sec)
No. Alp) K
M L p
26 0.30 0.82 0.37 0.12 il
27 0.34 1.01 0.40 0.09 I
28 0.39 1.23 0.45 0.11 il
29 0.32 0.82 0.32 0.76 il
30 0.36 1.01 0.43 0.12 it
31 0.38 0.82 0.37 — m
32 0.42 1.50 0.38 0.18 I
33 0.53 1.50 0.36 0.24 m
34 0.44 1.23 0.47 0.14 il
35 0.40 1.23 0.40 0.16 il
36 0.42 1.23 0.35 0.14 il
37 0.50 1.50 0.36 0.11 il
38 0.38 1.01 0.34 — il
39 0.42 1.50 0.45 0.18 v
40 0.25 0.68 0.26 2.0 v
41 0.43 1.23 0.36 0.15 v
43 0.33 1.01 0.38 0.37 i
44 0.25 0.68 0.28 2.0 m
45 0.34 1.01 0.42 0.25 I
46 0.28 0.82 0.30 0.33 I
47 0.26 0.55 0.30 0.44 I
48 0.29 0.82 0.30 — il
49 0.24 0.55 0.24 0.56 il
50 0.35 0.83 0.35 1.3 it
51 0.34 0.83 0.34 2.5 m
52 0.42 1.01 0.40 — il
53 0.40 0.82 0.39 0.66 m
54 0.35 1.01 0.37 0.33 it
53 0.39 0.82 0.38 0.91 I
59 0.35 0.68 0.32 0.55 m
60 0.33 0.83 0.30 1.2 m
61 0.35 1.01 0.32 0.86 m
62 0.41 1.01 0.39 0.32 bl
63 0.23 0.68 0.20 0.44 I
64 0.33 1.01 0.30 0.27 I
65 0.36 0.82 0.40 0.43 m
66 0.28 0.68 0.25 0.44 I
67 0.33 1.01 0.29 0.59 !
68 0.29 0.82 0.30 0.70 I
69 0.31 0.82 0.31 0.77 il
70 0.31 0.83 0.32 1.4 v
71 0.31 0.82 0.32 0.58 m
72 0.33 1.01 0.35 — m
73 0.30 1.01 0.32 1.5 v
74 0.30 0.68 0.31 1.0 il
75 0.32 0.83 0.35 0.54 m
76 0.26 0.67 0.27 0.48 I
7 0.34 1.01 0.30 0.57 I
78 0.41 1.23 0.38 0.37 it
79 0.41 1.01 0.42 0.86 it}

(to be continued)
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(continued)
Period (sec)
No. Alp) K
M L P
80 0.42 0.82 0.36 0.39 m
81 0.34 1.01 0.35 1.2 il
82 0.35 1.28 0.30 0.17 I
83 0.38 1.01 0.38 1.3 I
84 0.37 0.82 0.38 0.39 I
85 0.40 1.01 0.45 1.2 m
86 0.34 0.82 0.32 1.6 il
87 0.33 1.01 0.37 0.71 I
88 0.38 1.01 0.32 0.67 s
89 0.36 0.82 0.30 1.3 v
90 0.36 0.82 0.36 0.67 |
91 0.33 1.01 0.37 1.5 v
92 0.42 1.01 0.36 0.81 i}
93 0.36 0.82 0.36 1.8 il
94 0.28 0.68 0.32 1.2 18
95 0.38 1.50 0.34 0.34 m
96 0.29 0.82 0.31 1.3 m
97 0.36 0.82 0.43 1.0 il
98 0.36 1.01 0.35 0.22 1
99 0.46 1.50 0.55 0.35 i}
100 0.41 0.82 0.33 — biid
101 0.32 1.01 0.25 0.24 i
102 0.40 1.23 0.45 0.36 I
103 0.33 0.82 0.31 0.57 I
104 0.45 1.50 0.40 0.83 i
105 0.26 0.68 0.30 1.3 v
106 0.37 1.23 0.36 0.10 I
107 0.42 1.01 0.39 1.0 il
108 0.34 1.01 0.34 0.11 I
109 0.32 0.82 0.36 0.097 I
110 0.37 1.01 0.44 0.11 hild
111 0.39 1.23 0.40 0.61 m
112 0.38 0.82 0.45 0.12 m
113 0.34 1.01 0.35 0.097 m
114 0.37 1.01 0.37 0.091 m
115 0.33 1.01 0.31 1.6 i1
116 0.39 1.01 0.42 0.14 m
117 0.25 0.67 0.23 1.4 v
118 0.42 0.82 0.45 0.20 I
119 0.50 1.24 0.48 0.53 m
120 0.51 1.23 0.40 0.50 v
121 0.34 0.82 0.32 1.0 il
122 0.36 1.01 0.30 0.85 i
123 0.39 1.01 0.37 — ifs
124 0.34 0.83 0.30 0.90 it
125 0.39 1.23 0.39 0.47 il
126 0.36 0.83 0.34 0.50 m
127 0.31 0.83 0.40 0.46 m
128 0.36 0.82 0.31 1.7 v
129 0.38 1.01 0.31 1.4 v

(to be continued)
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(continued)
Period (sec)
No. Ap) K
M L P
130 0.30 0.83 0.29 1.0 il
131 0.33 0.82 0.31 1.1 m
132 0.37 0.83 0.36 0.50 m
133 0.35 0.82 0.33 0.35 i
134 0.33 1.01 0.30 0.63 i
135 0.24 0.82 0.21 0.46 I
136 0.28 0.67 0.24 0.34 I
137 0.32 1.01 0.36 0.12 )i
138 0.38 1.01 0.34 0.67 hill
139 0.42 1.01 0.33 0.82 m
Table 9a. The Kiku-gawa area. Locations of the observation
spots and the circumstances relating to them
at the time of observations.
1 gGmer FHidbpEgEr=2a—1t 37 n T, KERSEER
2 ” Wz, WNWEEY, moF 33 URaEEr b AT, LA, EEEE
3 ” ” ” Iz 39 ” BN, KB Y HES
4 ” " ” P 40 ” WO, HmATEES
5 ” ” o ” 41 ” IRA, & m AT
8 " Beafiitn, iR L 42 #G)GRT  ZESREF, YEh AT
10 Km|hy k3K, KE/NERHGEEE 43 ” v, BB
11 ” WP, MWWEE TN 44 ” F O, MEO P oHE
12 4 oo, VS 45 ” T A, EESE
13 " e, AW, JHFE B 46 ” TR, EEE
14 ” BEAR W, PRdtndg 47 " v,
15 ” NIRRT R, T FIEA 48 » v, MEZRo MO
17 WEH B &, B ThEE 49 ” AN, BT O RS
18 ” T, WiRy A 50 ” =UFRE, KT
19 ” A3, ASTUNERENTNER 54 ” ERiE, vz ) -l
20 hEERT W, REEfFE 55 ” v, AMEGEL &
22 » no, RoEhE, BT 57 ” BN, FNIREE  E
24 ” v, FAEEER 58 ” AN, FESEEIN
%5 ¢ Kk &, M, BEA 59 # v, %
26 " TH4E M, REW 60 /hAEET ARLrRIGH, B
27 hum TIE, AT O 61 n 14 , RIBIRES
29 ” b, ERAES 102 yRIfiH W, RBEmccE
33 ” TN GE, TR 104 JhAENT  TE R, 25 IRERHR
34 zgnr BN, WHE/NPEEAE 105 JeiEAT M, MeEepSRE BN
35 ” no, NEEJNIRBE T EES 106 sEEH T, AREEREE
.36 4 b, FGER /NS 107 Kmhr IR, SRECE

(=34)
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108 kimhT F i, LNRMkE 229 » 3O, EREET %
109 JhERT 82 M, FEAMERL 378 UNGEET 32 M, HEE=v 20— b
110 » v, ” foiz & 374 ” r, REHHILAZE
101 g ey sEAGH, R 376 Z)UNT  HEHIHE, KR s
112 " LR 1) ic% )£ X iy i 377 » A5, WE I
113 ” L 93 379 pGEET T, FHEE
114 » v RGBT 380 ” BT, A
115 ” v, HEREG 381 " r o, MEEYE
116 ” 7, FTHIZAS THK 382 ” v, HRTERR
119 ” & A%, M 383 ” ” , WEK
120 ” v, ” 385 ” £ 5, /Miﬂ%f:f:é‘
201 CKIRAT TESGH, WEEX 386 ” v, {ARERE
202 4 %, EAREIE 388 KimAT 2, FHERR-&
203 sRIAH M R (BT, EmEn 380 UNEENT MEIH, AN &
204 ” JMAR, BERfE-& 390 ” v, TWELELE
205 ” Ao (A, ER e E 391 ” 7 NEBANEE oM
206 ” HOd, BHEFRISA LT 392 ” BIEM, WEANER
207 FHoEr PR, MAEs & 393 ” HEHE, /hE
208 ” HFER, FEMEHNE 394 WM b R, Zeth
209 ” PNBEEJT, =220 — FEE 396 ” PRHM, RETPEE
210 ” PHNMZE, TSRS 398 UNAEET MWW, ARMICE
211 ” PR B B, AR =X 399 " FEE, oG0S
212 UREERT ShATHRES, HE o s 400 » HEm, Jb SRS o NG
213 ” LTNER, AEER s 403 ” 7, BRIRAL o m
214 ” TR, REKE s 404 ” 7o, KLY HoE
215 KwAr T E, B (S BAF I <) 405 KRIEET OEF O, AR
216 ” v, ” 406 ” v, HEFONEE
222 UNEERT WO, Ak 407 ” 7o, AhELELN
223 4 oL BREEOREx 408 BRECH, AT, MR R
224 ” 7, EHRMR & 409 " 7o, R
226 AT B, SLH AR % 411 ” v, BEONE
227 ” TR, NilEE=v 2y — b

Table 9b. Akatsuchi section in the Kiku-gawa area.

Observation spots.

301 NAEET SR, ARG T O e 309 » v WURERH, R ST AG T
302 ” ” v, WEELE 310 ”» ” 7, EARKERE
303 ” P, BRRER 311 ” ” 7o, AR EE
304 ” v, HFIZER 312« o AR
306 ” 7 BRETHE, TR 313 ” LAY =T A=Y
307 » ” v, FRIMETEE 314 ” ” v, NIEERE
308  » v, KMERE 315« roOH A, NER

(23%)
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316 Jh&EET REHEM, NERERE 349 ” n PEBHL, A Bhe
320 ” ” v, E R 350 ” ” 7o, BEREE
321 » oW, EE—EREE 351 v v, BB .
322 » rr, EEAAEE 352 » roor o, HEWASEK
324 " oW H, BAKEEE 353 " v BRI, WPE—
325 ” ” v, RIBERE 354 » v o O, HEEN
326 ” nor R 355 " r k@i, BHEET
321 nor o SRR 356 o« 7 FIIFNIEEBS B (R
328 ” » THL 881, BEMRKE 357 »  FHEFNILAR LD &
329 " #nr 893, FRUATHIEHE 358 ” 7 FHEF ISR B (B4
330 ” v 907, FRHRTRAE ~ 359 ” » b H, KISRALE
331 " v w905, FRULERAEMEE 360 " 7 F O, BEE—~
332 ” v 797, AL 361 ” 4 7, ITHERk— 7
333 " 7 HOM, WEE—E 362 ” o, TEHRRGE 0
334 ” v FHL 790, RET 363 ” " 7o, BRIy
335 » v r 786, MAARIE—JE 364 ” ” v, WHHIEAS
336 r i 925, RAARBE # 365 roor, T L
337 ” r T, SBETEE 366 ” ro L, BESZRBE
342 " » #IE E, No. 310 fi 367 ” nor o, BHELE
343 » v RTIER,  [ERE SR pE 368 ” r T, MEFRF
344 ” v AP, R BTN 369 ” ror o, RN
345 v #E, RIS BE 3710 v, W F e
346 ” r AL, W E— B EE 371 r » v, FEHEERE
347 v, EE—EpE 312 roor, HEFRF
348 » ror o, BEEB

Table 10. The Tenryu-gawa area. Observation spots.

1 #mW BESH, AREHHckE 16 " b, bRUNEECE AT

2 n BHAHME, 17 #Emtd SEHEAR, KRS COHH

3 ” No.2 X v 150m 18 " SHER (BHAEH), =X
4 r No. 8 o xtnt 19 ®&EH Foly, SNz 7Y —
5 ” BEnE, e & 20 " EATET, AR R

6 » 25 P T BT, SRR A EAT 21 » * @, NHK B:E:TF

7 ” Y H—F, FHEETE 22 ” FH BT, JUTH G #ak i

8 ” BHETHRE, REEELH 23 ” FEI (HREH), AR
9 ” FESE, FAY & 24 ” P , P

10 @ 2N, +ERLeE 25 ” S ETRRES, TRGH AR A

11 4 SEO[E, mE 26 ” FPE AT, FPEH N = B4
12 ” No.11 X » 70m 27 » FENBT, F5 DR S ET

13 4 ¥, BmERE 28 ” v, FNNER R A
14 @il R OM, HAGBERLE 29 ” Wk (B EW), R

15 PR w K, EFRznHp 30 ” R E BT (B+HE55TH), it

(»3X)
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31 fEEERT W&, EMh 62 #ZMT LmEhnEn, hEEEOHE
32 w\mART™ PTG 63 » BEEEEE, S XBERKE
33 » STHRIT, 3 R TC 5k BRET 64 r Lm\EY, Wk, WEamEs
34 r TN ET, KRB D R 65 ” v, R, TEMA R
35 » ” 152, =XR% 66 ” RAFTEET, wHEdHA
36 v , {EZER MW 67 ” BRMEERESH, WHSEkkE
37 ” » 165, 5% Gt)i) wi 68 ” BEMER, HEE
38 s v, 6 HHEA 69 » o,
39 »  RWJURT, Td i) AMIGE (I o, .
40 ” foEr 171, Fskwzety 71 r ” , FEEERHHE
41 r ” , BT Rg iR 72 ” EE g, No. 26 o sl
Table 11. The Ota-gawa area. Observation spots.
62 483 48 FF, WAR¥EEPETRE 87 » v P HEFEH
63 BHEW & W, BERERE 88 4EIT Kk
64 4 SHEFEN A 89 ” »
65 »  Arzp, ki 90  »  kicm
66 7 A T A e T 91 v AT
67 ” Yrz v, AR AT 92 ” KME
68 43HFTT A2, WHREOVTE 93 ” B Tg 7 ¥E
69 ” FERL1W 94 HmWEr Y14 3
0 ¢ ER3H 9% +  BTFTHE
71 #Z& BT )l (FEOW) 96 4 He 2 BE
T2 4%3FTT WL kAT, EEE 97 4 oK, e P odR
73 ” VL 98 ” 2
4 e g AN E NS i 99 MW 599 63
R SRS A, ROk 100 7 W EBKIIFTEA
76 » Bk A/ 101 ” —xE4TH
7 ” & OB, HRPTM=XEE 53/ » LR, FEEW
78 ” INEETRUA RS 1 M 54/ r LEH, +EEa 7Y — b
80 4 FrEFHM (FXEL) 567 ” KAGE, KEE=27)—1
81 ” 433 BT AT J7 7 57/ ” SHEAE, RMXY 50m
82 4 £R4EET T 1 BE 58/ ” fds LA, HER A
83 » v T2V L 59/ $5IETH MRS L, VUREBEREI .
84 ” « b 3 ¥k 60’ ” ER2V, RAEE=a 27V —+
8 # FEEAAP 2 61/ ” K H, ZARENEEE
8 ro Bl
Table 12a. The Fukui area. Observation spots.
26 AN NEE4l 01, HERE 30 »  EHME0ED9, EEEWH
27 i F O, WREETze & 33 ” B4 8018, Tk s

(55<)



On Microtremors. X

(Table 12a >3 &)

691

86 LT TIGIT 69 0 5, SFhElcicE 86 FEET At B, REERE
38 " ZART, LRI E 87 ” = w834, WMEEE
40 @I BAk109019, =2 Yy~ 88 r o, FIRET/NERIEREE
41 ” BRI D3, MBFLLE 89 " v, mE UNEERSIE )
438 = gNr, h—fkEz s 0 s  EKETH FAAD 40m
44 “ ZHUT35F, WIRHkiEI & 91 =@EI WEAW, #h#HEfMpt=ar7 Y — b
45 4 RPFETH 2¥MIT 0 2l folc & 92 ” ¥R, WG
48 4 FHIL1 013, BEFiliz& 93 ” A 0, ZEERBIAN
49 ” {LHNT 24, RIEFHT & 95 ” v, ERGESLH
50 »  HAWIUAEDNE, zrrU—1h 9% v REYEEE, RWE 2m F
52 1 JUEETEIE SRR T A 100 » ki, =EfE
54 ” ” g ] 101 ” BoOR, FRAMERAE
56 ZRENT FZEE 13 0 20, R&io+L 102 » EEBLE, HHODEHK
57 4 L#&FA, REWUE 103 ” r  EHEW, RFEHE
58 HILET % &, RFWUFR 104 jipger B 5, HEMFEFWE
59 LMEr MM 17T 08, REnd 105 ” hpt 32 B 10, fREErs5Ha
60 4 AR Y, wERD N 106 r Afi i B B AR A
62 ” TGINE, ARSI 107 #RimET Hk b o 2, WK
63 ” B, 27V — PHKE 108 " Rifs <, FRICATARY o7 &
65 ” B OH, Efficis 110 " HEHIEL, 2270~}
70 ” M, HEVSHE & 111 SR3ET TFRE, $fEMIcs
71 ” ro, RN E 114 ” KT, WMHEAA
72 ” BN, BWUERE 115 » ARWHEFEHBHEABELEZAS
73 ” ARk, $UFHIE 116 HFET HH 1K, BlhipBER
74 ” LR, REWHA 117 i B0, — A IR
76 IRIEM OIE-HES, REGE SR 118 ” JIEBEer, NEHET k&
7 &@wr o @, Y% 150 m Faing 119 ” “ , JIE /N ERAREE
78 1z RER, dbRETAHMRERSR 182 » oy 42, +FRRIEEN oA
79 “ mE Ak, depesis T (EW )| 183 ” Wy 81, KT VA ENIA
80 » v, ” (NS ~» )| 185 » AREr, S ERPTHOR
83  # 7o, HBAHGL 150 m 3 186+ AGEE, BNz D — b
84 ” v, ” B

Table 12b. Fukui city in the Fukui area. Observation spots.
1 gkt KRFAT, WUFEH= 2 U — b 9 s KEN, EEEATEEN
2 ” 7o, JREESRILERTE 10 » v, » EMI
3 4 v, S EARATEN S 11 ” o, TRPTIE MM R
4 » o, L 2 P 12 ” PERENT, RRIEEIGER
5 ” BIGHE, TEETrnimE 13 4 roo, 4 PNEEE
6 r v, BEREMRIATE 14 ” KFMT, TIRIEAhLE
7 ” v, TARPTHE P RTRR A 17 » » , BIEEMILEEE
8 ” ro, r TR 18 4 r o, n o BEAREE
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19 Wi HEEENT B2, o EA 147 ” v 9, KRIKIFHERE
20 ” r, BEEAOM 148 " v 9, EIENISE
21 ” 7, ERAEMABIA 149 ” 7, BRI
22 4 ENELRT, SBISREEA DA 150 ” KEFRT, HEf s
23 4 7 ERT, @HMEADMN 151 ” v, A ABRA .
24 ” ” , r  IEM 154 » %N F R 60, 5 /4R RS
120 » 20BTT, W 155 ” r, REAEN
121 ” No. 120 » 30m 1t 156 ” HARAET 2, -FEEENA
122 ” No. 120 » 16m 75 157 4 ” , HEFAECHTRD )38 N
123 ” 2 DR B, Hw R 158 ” e, PEo b Lahdk
124 ” FXPET, BRRBENI & 159 » v ERT, Wiy LWFE
126 ” EARTIT, 95033 R 160 » » EUT 93, BRMI&NL
127 “ r 64, FEEIf 161 ” TR, A2fizryry—F
128 ” Az kBT 95, 53R < 162 ” AR ke BWT 76, R A4 Sl
129+ BRI EMIToL, ZH 163 » ro ET, PN &
131 ” HZIBET, BZ M/ 45 164 ” 4 v, -FREAEE
131 ” > FeAmT, 58 165 ” Sk 51, WFR
132 ” 4 29 o 14, #an 166 ” EXTHr 13, BflE
133 ” RARET 10, A BGrhH R 167 ” ” 181, AdFmET4 o3t
134 ” TALEFRT DAL, FSRERM A2 | 168 4 ” 84, Ricfaioie &
135 ” IRZAG T 61, -FER A 169 ” BT, WIRERM &
136 ” » 5, TR 170 ” RHAT, FAEAAD
137 ” »  FHEP 55, BLipRTHIE 171 ” r o, ” T s
138 4 RZ BT TS, iR R R 172 r F* W1, kK{Afi=rz)—1
189 ” , B 178 » BERRE, JFAEGE L HN
140 » » 4, Frdbksr g 174 ” RWFEr1, wHMIT0E
141 ” ” 43, RS 175 » v, TERAERE
142 ” ” 47, fEHIFE 177 4 WRRART, MWEAEFZ s Y~ b
143 P ” 37, HH 178 " RPLE, ZEHEND R
144 ” ” 63, dbREiim Y 179 " WHEARRT M, WMEEHizY 2 Y —
145 4 ” , LY ] 180 ” AT A4, S 2 {E2 v 7 Y — B
146 ” RN 31, FHRIEK 187 4 kR B0T, RITM= 2 v —F
Table 18. The Sakata area. Observation spots.
1 EET =5, ARMEAk= 20—k 10 ” KN EE, R0 sH
2 ” v, v FHRI & 11 ” » , BREEORSE
3 ” v, fEEFa ) — ¢ 12 ” ” H-7-1, {&£ikEE
4 4 eI, E+REF=r2 ) — b 13 ” oW, fimE=r sy — 1 .
5 7o, BEXRTEHIH S5 Uy A, ARMERRE
6 » v, ke & 15 ” r o bt HREkE
7 r +HEE, FEFa v~k 16 ” oM, B, Nl
8 ” v, RREEMORSR 17 r v, WRFTHEF &
9 o, C3-46 =y Y~ 18 Rk I, By TR &

(=3X)
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19 {{EE M H, geahtse 30 « o FHRFTIRFEA 221

20 ", A 20, K=V~ 31 r BORFR, FEGKET

21 ” R F112, RKEHF& 32 ” Hof, mIEE
22 " » FEI 133, RSl E 33 ” o, Ry ZEENR &

23 ” kW96, HHFarry—+ 34 ” R H, SR eE

24 ” v 38, EERERICIE 35 ” v, AREF=a 7Y —1
25 ” R FE 114, By PSRk & 36 ” T 1-20-2, jusieic &

26 r v W 1T, INEERET & 37 ” r B-240, FEAT= 2 U — b
27 » n LB, MEH= 7Y -1 38 » WEEE AR, mYEEL

28 » A1, =Y — b 39 » r KETZ.-141, HIESER
29 ” koS Y~

Table 14. The Tsuruoka area. Observation spots.

1 #ms RIEFE, RS 23 " vl AT D -344-1, FE

2 ” KRWPrR-4-1, HEHEHEE 24 » v W FET, UEDb

3 ” KLY, REFLIEAR 25 » » ro, Bk E
4 ” Fify 80-7, FEiEE & 26 ” r IRINAT X 44, mEE

5 ” B IK-56, s E 21 o« " r »-156, =27
6 r F-83, Ritasdimd 28 » r g, WAEkE

7 ” H#E5ERBR-119, kAT E 29 ” » r 9-48, a3 sy

8 ” v W91, WEEEIE& 30 » r TERTi-269, == > 27 Y
9 » v W/-T, BHEELLE 31 r “ v Z-203E e &
10 ” HIFIL 219, FFiEEi & 32 ” RN, HEATHETAS

11 ” r 185, ZENJE=a> 27V~ 33 » » 12-858, FHIEE ik
12 r T EFPR 139, =29y -1+ 34 ” ” HETIe-402, = v 2 Y
13 ” r , 227 V—pF| 85 ” KILET AT, BFHLAE, s

14 » KIUWFTEFMT, =220 —~F| 386 ” » , KA e &

15 » v BT, fiRMERAE 37 4 ” 284-7, e KR4
16 ” v EW38, =v V-1t h 38 ” K AT F 3BT 274-2, fLjfmafit
17 - vor 8, mrrU—t& | 39« RS20, FiEmEmL U~ b
18 ” r  FAHET 2-663 40 ” B 3-175, HEEKih

19 ” » Bz 20—+ & 41 ” ThHEL106, KftEricx

20 ” v BETIZ-555, = s Y — k 42 ” T -182, ERNEa v 2 Y
21 4 v FBRET, WWEMH R & 43 r v =142, KifE= v sy
22 » ” v t-542, =y Y~}

Table 15. The Niigata area. Observation spots.

1 wEdY BERLEHBT2TH, RRAR 5 ” v SEIT1ITH, #an

2 4 FREMET3TH, &g 6 ” r KAFET, BRAEFRT+ o

3 4 ” , &8l 7 ” r FOT 3

4 4 PARAR AT 3-255, #hF= 2V 8 4 JMER3TH, READKSA

(»34)
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(Table 156 >3 %)

9 WEWE BREFREWN, AFAEECLE

10 - Hiskegs, Rk

11 " MEREI3TE, KARFEE
12 ” B R, #igEkars Y-t
13 ” FEAIr1ITH, MEELLE
14 ” v, X ki

15 ” JUsT 3 o 17, B 8 Fioic &
16 ” ” , BETErsE
17 » » , Wb HiieE
18 ” ” , JE 45 ILRE
19 ” ” , i =l
20 ” » , BB 15 sE
21 ” 4 , BB 25 TR
22 ” ” , WE3 B
23 " JEHr3 w18, =27 U — 1

24 EFiE 19, Rk

25 ” BEIM1ITH, 72770 Ml
26 ” RT3 TH, kS E
21 ” ” , ARSI R
28 ” ” , BRI

29 ” ” , Wb

30 v B2 TH, 7A7 70 bl
31 ” B, m¥Emka s Y-+
32 ” v, BROWEFH

3 o, EREFNT 27 74k
34 ” r , BWRET 27 70 b
3B WERT, BT 27 71 b
36 4 JUFEEr, #— ¥R

37 ” v, B F—WMT AT b
38 ” VAR "R S o o3

39 ” v, HIRESDE Y E
40 v v, Al

41 ” NI 2TH, HilEi#iney H
43 ” B, SR Y — b
44 " kT, RERA

45 ” ZERITRE—F X r&—~A0

46 ” AKUWAT 1, HFLIEFmELE

47 " R, Rgleio&

48 ” SN 2, g v Y — b
49 » r» 205039, *HI=2>rY
50 ” I 1 o 425-2, 1 ASEER
51 ” HMAESENA—Y v

52 ” ” SfEa v 7V — b

53 ” »  BWEEK=vZ)~—1b
54 ” BEY, EfilZar sy —)

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
4
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
939
100
101
102

W ITE =T, SMERT= v
N1 o 8, #HE&RBREE
THiE, HBEes=avy7Y—1
v, EEHT 158

FAEY, deMmfmaie s
TEARMIET, WK AR
FIBIT 692, HEH &
Hpim 1, WiE P SPEMT
JUERET 4 F s, BiEfEa v 2 )
Wi R/NEE 5601, BIE R LR
EXRINIE4ATH, FRpmIErm
T 5-28, R
TR, ShlEM il
W IEH2000, Rk TFRE=2v 7Y
AN, $uWpEBii= 7Y
FiAE2494, EpgHa v 7 Y — b
KIGET, KEHREEE
RT3, EERRIT /&
=351 » 820, RE; Hlic &
WAy, BRESHEREE
KM, BN E
WRAGE, KMih=2v 270 —4%
FHIBAT, HARMITH
a6, B BLGESRILETE

o, THRFIHT R
WHERTE T, HHMRATAR
HWE6, W— &
LRINE T, PILSRPTILRE

” , WHET=2 Y
T8, WhFEa2 7Y~}
TRINML, HpREgars)

TRNWEL 02230, =27
TEB 2054, bE XL

r 2440, SR E N
v, IREERTFVEHE
v, Yy RwT AT b
v 2444, GLRAKRM =Y
FRIT2, WEsTVER
WK@2-6l, HIV =)
7 2, FVaTFNENVIE
» 103, defEd = VKR
v 10T, HRENME
EEIL, EgZttar s ) -+
THERT 2, ZIEhRRE
BT 18, EANEZRH

(=34)
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(Table 15 -3 &)

103 B FEMWE9, —ARZAH

104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

”

”n

R/ 10 o 1908, FEEEEBIT
TR, 55 1REEH
SENr 4, Hohfga vz V) — L
ro, RNERa Y~
n 1, %k
T T,
FARET,
BJnmr 3, kAWl &
FRIKET, Hh
PHEITE, REM=2v 20—
BHRITHE, =220~ Fab
RGN, BEUNERE= 7Y~
HBEOT, 227 )~ ERD
TRNWE, FEE=v279—1
” , AV —MNESD
FHARET 1, THEEiizs
ARRRT B, 37 B A
foouT, BIBBrBXPI &

122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139

JEFTET, HISIFRER
o, e R E R
BEMARZ, RFELE
KFoHy 303, BEFEK=2 2 Y
T2, REHBEERE
v, BEIGTar s ) B
Wig o 54953, »ir b &l &
FRAT 2, BERIRHFT2E
EWoT, RN E
HoIm2, &4 8T ER
B OB, BEmhikE
FEHREN, LoT/hazrz7)seb
Bolllr 2 @ 125, EFEeic&
NG, TR TP &
HRE, RE7 A A—MAOkE
JBETHE, KEFMIEFEA DK
NI, AR S &
LR URE, JRALTE A DL
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36. WM EIIc oW 10

CREREOEE)
& W
mok # =

oy | BT
T ok =
F& T OM =

BOR R

HFElE, FE, PrEMEEOREIR T O WREUT O MR L KERER O BEE L OMEY L
bt WA D, Wb BARROREREOREEL, MMENHAZ L 240k, WROTRRET
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