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The Matsushiro earthquake swarm commenced in August 1965 and
continues even at present when more than a year and a half has passed
since the outbreak. For the sake of convenience, we divided the activity
of this earthquake swarm into four stages.

The first stage of activity: This was the period from the outbreak
of the earthquake swarm to February 1966, the highest peak of the
activity occcurring in November 1965. The main shocks took place
around Mt. Minakami, especially on its southwestern side, during this
period. Shocks were not felt so frequently as later at Hoshina at that
time.

The second stage of activity: This began in March 1966 and con-
tinued to the beginning of June 1966. The activity at this time was
most violent throughout the whole period, the area of seismic activity
extending to a broader area of Matsushiro and Wakaho. In April 1966,
the frequency of earthquakes reached the maximum throughout the
whole period and large shocks with intensity of IV or V on the JMA
scale took place frequently, inflicting some damage on dwelling houses
and other constructions in this area.

The third period of activity: This continued from August to October
1966. The seismic active area in this period was mainly at Matsushiro
and Wakaho as was in the second period but it extended gradually to
the eastern part of Koshoku and to the northern part of Sanada. Large
shocks with intensity of IV or V on the JMA scale also occurred during
this period. In November 1966, the frequency of earthqakes decreased
greatly compared with the previous month and large shocks also did not
take place.

The fourth stage of activity: We call the period from January to
the present the fourth stage of activity. The special feature of this
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stage was that the earthquakes that had clustered in the area of
Matsushiro in the earlier stages of activity decreased in number remark-
ably, while the seismic area extended widely northeastward and south-
westward, many shocks taking place in a part of Wakaho and in the
southern part of Mt. Kamuriki,

This paper will compile the result of our seismographic observation
carried out during the period from December 1966 to February 1967 as
the fourth report continuing from our previous ones”. The seismographs
used at each station were the HES 1-0.2 electromagnetic seismograph
and the Ishimoto acceleration seismograph, of which the constants were
indicated in Table 1 in our second report®.

The members of the Institute who participated in the field observa-
tion were: T. Hagiwara S. Saito, I. Karakama, M. Watanabe, T.
Takahashi and Y. Ishikawa and the members of the Institute engaged
in interpretation and analysis of seismograms being: T. Hagiwara, T.
Iwata, K. Makino, N. Kamata, M. Kino, Y. Miura and R. Kawashima.

1. Daily frequency of earthquakes at each station.

The dialy frequency of earthquakes was counted on seismograms
at each station as shown in Figs. 1~5. The frequency of earthquakes
read off from the acceleration seismograms (magnification=200) corres-
ponded approximately to that of earthquakes felt by the residents near
the station, so that this frequency was indicated as the daily frequency
of felt earthquakes in the figures. The frequency of earthquakes read
off from the HES seismograms (NS component, V,..=10,000) was
indicated simply as the daily frequency of recorded earthquakes in the
figures. The daily frequency of earthquakes recorded by the USC&GS
Standard Seismograph (V,...=100,000) reported by the Matsushiro
Seismological Observatory, JMA, are also referred to in Fig. 6. Although
there are some differences between the stations, such frequencies decre-
ased noticeably from December 1966, compared with the previous stages
of activity.

Shocks with intensity V on the JMA scale (M=5.1 JMA) ocecurred
at Sakaki on January 16 and February 3, 1967. Both the shocks were

1) The Party for Seismographic Observation of Matsushiro Earthquakes and the
Seismometrical Section, Earthquake Research Institute, “Matsushiro Earthquakes Observed
with a Temporary Seismographic Network. Part 1,” Bull. Earthq. Res. Inst., 44 (1966),

309-333. Part 2, Bull. Earthq. Res. Inst., 44 (1966), 1689-1714. Part 3, Bull. Earthq. Res.

Inst., 45 (1967), 197-223.
2) loc. cit.




14000

12000

10000

8000

6000

4000

2000

7000

6000

5000

4000

3000

2000’

1000

T T T T

Frequency of recorded earthquakes

T

Matsushiro Earthquakes Observed with a Temporary Seismographic Network

AKASHIBA

Recorded earthquake

Frequency of recorded earthquakes
Frequency of felt earthquakes

i Feit earthquake

889

OCT. TNOV. T DEC.TJAN. ' FEB.| MARAPR."MAY TJUN.TJUL. VAUG.TSEP. TOCT, | NOV.TDEC. 'JAN. | FEB MAR.
1965 1966 1967

Fig. 1. Daily frequency of earthquakes observed at Akashiba.
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located in the southern part of Mt. Kamuriki at a depth of about
10 km, a rather larger value compared with the depths of other ones.
It was reported that the frequency of felt earthquakes increased greatly
at Togura, Kamiyamada and Sakai (for instance, 62 earthquakes were felt
by the residents at Sakai) following these strong shocks but since we
had no seismographic stations in this region, the exact number of felt
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earthquakes was not able to be counted by our seismographic observa-
tion.

In order to investigate the daily frequency of earthquakes in a
specified area, we counted such frequency only for the earthquakes with
P-S time less than a certain value at a station. Such procedure avoided
duplicate count of earthquakes by more than one station. For instance,
we counted the daily frequency for the earthquakes with P-S time less
than 1.0 sec at the Sakaki station. That means that the earthquakes
counted here were located within a hemisphere of radius 6.12km with
its center at the station, if we assume the constant of the Omori’s
formula to be 6.12 (See Fig, 7). In the same manner, we counted the
daily frequency of earthquakes with P-S time less than 1.0 sec at the Sakaki
station, with P-S time less than 0.6 sec at the Hoshina station, with P-S
time less than 0.5 sec at the Nire station and with P-S time less than 0.7
sec at the Zozan station. The daily frequency of earthquakes at each
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Fig. 9. Above: Epicentral distribution of the felt earthquakes.
Below: Vertical distribution of the felt earthquakes.
a-b: Plane of projection, H: Hoshina, Z: Z6zan, M: Mori,
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station obtained by this method is shown in Fig. 8. As seen from the
figure, a noticeable peak of the daily frequancy arose at Zozan and Sakaki
in the period from August to September 1966 and a sharp peak at
Nire in October 1966. We can notice such peaks of the daily frequency
only at one or two stations but they are not commonly seen at other stations
in the same period. This fact tells us that the swarm earthquakes were
not always activated uniformly throughout the whole area but in a

limited smaller area.
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Fig. 10. Above: Epicentral distribution of the felt earthquakes.
Below: Vertical distribution of the felt earthquakes.

a-b: Plane of projection, H: Hoshina, Z: Zozan, M:
Mori, Ni: Nire, A: Akashiba, S: Sakaki, Sa:
Sanada.

2. Hypocentral distribution of felt earthquakes.

The general aspect of the horizontal and vertical distribution of the
foci of noticeable felt earthquakes in each month during the period from
December 1966 to February 1967 is outlined as in the following.
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1) December 1966 (Fig.9)

The epicentral distribution was almost the same as the previous
month, many shocks occurring around Zozan (Matsushiro) and Wakaho.
In addition to this, some activity was seen in the east part of Akashiba
(Matsushiro) and in the eastern part of Koshoku. The earthquakes seldom
occurred in the northeastern part of Mt, Minakami where a newly created
underlying fault had been estimated from the echelon type cracks on the
ground surface and by the geodetic surveys as well.

2) January 1967 (Fig. 10)

The frequency of earthquakes slightly decreased compared with the
previous month in the region around Mt. Kimyd and Zozan (Matsushiro)
but it increased at Koshoku, Togura and Kamiyamada.

3) February 1967 (Fig. 11)

The general aspect of the seismic activity at Matsushiro and Wakaho
was not changed, while the earthquakes in the eastern part of Koshoku
decreased greatly and those in the southern part of Mt. Kamuriki incre-
ased in number. A large shock (M=5.1 JMA) took place at Sakai on
17h 17m 3rd February 1967. Following this shock there occurred many
small aftershocks near the epicenter but since the epicenter was located
outside our seismographic network, we were not able to determine the
exact hypocenters of many of them.

The frequency distribution of depth of the felt earthquakes in each
month is shown in Fig. 12. At a glance over the figure, we can notice
that the earthquakes deeper than 10km increased in number in the
present stage. Such deeper earthquakes mostly occurred near Mt. Kamu-
riki, the shallower ones being mostly at Matsushiro and Wakaho.

The hypocentral distribution of larger earthquakes with intensity
of IV or V on the JMA scale, which occurred during the period from
November 1965 to March 1967, is shown in Fig. 13. During this period,
48 large shocks occurred at Matsushiro, 21 at Wakaho and 3 at Sanada,
Koshoku, Sakaki, and 1 at Suzaka and Sakai respectively.

These larger shocks are also listed in Table 1. The numbers indicated
at the epicenters in Fig. 13 correspond to the earthquake numbers in
Table 1. The earthquakes with numbers from 1 to 71 have been listed
in our previous reports.

3. Frequency distribution of P-S time.

The frequency distribution of P-S time was examined from the ac-
celeration seismograms at each station (Fig. 14~18). The general aspect



Matsushiro Earthquakes Observed with a Temporary Seismographic Network — 897

is as follows:

1) Hoshina (Fig. 14). The P-S time of 0.5~1.0 was most frequent
at this station. This is due to the earthquakes which occurred at
Wakaho and Matsushiro. The P-S time larger than 2.5 sec was observed
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Fig. 12. Frequency distribution of depth of the felt earthquakes in each month.

more frequently in January and February 1967. This is due to the
earthquakes near Mt. Kamuriki. ,

2) Zozan (Fig. 15). Although the P-S time distribution has its
maximum at 0.8 sec in each month, since the station is situated amid
the whole active area, it is difficult to distinguish which earthquakes
caused this maximum,

3) Mori (Fig. 16). The P-S time distribution has its peak at
0.7~1.0 sec and 1.3~2.0 sec, but it is difficult to distinguish which
group of earthquakes contributed to these peaks for the same reason as
in the foregoing.

4) Sakaki (Fig. 17) The P-S time between 0.9 and 1.4 sec pre-
dominated in January 1967. The earthquakes of such P-§ time are
considered to have occurred mostly in the neighbourhood of this station,
because the earthquakes around here had their origin at a deeper place.
The maximum frequency of P-S time appeared at 1.5~2.0 sec in
February 1967. This is considered to be caused by the earthquakes
near Mt. Kamuriki. The earthquakes with P-S time larger than 2.0
sec can be considered to have occurred mostly at Wakaho. It is noticed
that the earthquakes with P-S time larger than 2.0 sec observed at
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this station were small in number in spite of the very flequent oceur-
rence of earthquakes at Wakaho.
5) Sanada (Fig. 17). The P-S time larger than 2.0 sec was pre-

dominant at this station in
this period. The earth-
quakes with P-S time larger
than 2.3 sec are considered
to have mostly originated at
Wakaho. The -earthquakes
that occurred at Wakaho can
be observed far more fre-
quently at Sanada than at
Sakaki in spite of the same
epicentral distance of the two
stations from the Wakaho
group of earthquakes. A
newly-created underlying
strike-slip fault running from
northwest to southeast was
estimated by the geodetic
measurements and also by the
observed fact that many
cracks in echelon were created
on the ground in the north-
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Fig. 14. Frequency distribution of P-S time
observed at Hoshina.

Table 1. Remarkable shocks among the Matsushiro earthquakes.

No. Date Hour M 1()&1;&? Irslﬁ?;l Damage
(JMA)
72 1966 Dec. 01 19h 36m 4.2 3.9 v
73 1967 Jan. 16 12 32 5.0 10.2 v Slight damage at Togura.
74 Feb. 03 17 17 4.8 11.2 \' Slight damage at Sakai.
75 08 18 50 4.5 12.5 1A%
76 09| 09 50 4.2 5.9 | IV
T 12 09 22 4.5 5.0 v
78 21 14 31 4.0 4.5 v
79 Mar. 01 04 14 4.8 7.7 v
80 02 03 40 4.8 5.4 v Slight damage at Sanada.
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eastern part of Mt. Minakami.»
If we assume that sort of
fractured zone was created
underground along this earth-
quake fault, the seismic waves
which propagate toward Sakaki
passing through some such
fractured zone must be largely
dissipated. On theother hand,
the seismic waves from Wakaho
do not pass through such zone
when they are observed at
Sanada. The large difference
between the two stations in
this capability of detecting the
earthquakes of Wakaho sug-
gests the existence of some
such fractured zone. This
problem should be further ex-
amined by other seismological
data of a different kind.

6) Nire (Fig. 18). The P-S-
time distribution has two peaks
at 0.5 sec and 1.0 sec in each
month, Many small earth-
quakes with P-S time 0.3~0.6
sec have been observed at this
station since September 1966
up to the present. This means
that the region around this
station is still active.

4. Variation of m and bh.

Fig. 19 shows the variation of values of m and b examined from
the acceleration seismograms at Zozan, Akashiba and Hoshina. m is

3) K. NARKAMURA and Y. TSUNEISHI, “Ground Cracks at Matsushiro Probably of
Underlying Strike-slip Fault Origin, I-Preliminary Report,” Bull. Earthq. Res. Inst., 44

(1966), 1371.



Matsushiro Earthquakes Observed with a Temporary Seismographic Network

901

the coefficient in the statistical formula called Ishimoto-Iida’s relation
which gives the relation between the number of occurrences and maximum
trace amplitude observed at a station. b is the coefficient of the statis-
tical formula given by Richter and Gutenberg for the relation between
the number of occurrences and the magnitude M. The process of ob-
taining these values has been explained in our previous report.

The values of m were obtained for every ten days and the values

of b for each month since March 1966.
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Fig. 16. Frequency distribution of P-S time
observed at Akashiba and Mori.

The values of m at each station

show a similar vari-
ation. Although large
earthquakes took place
in the middle of April,
at the end of May and
the end of August 1966,
the values of m did not
show any noticeable
changes before or after
those earthquakes. The
values of m at each
station changed remark-
ably at the end of
January 1967, the same
conditions being also
proved by the data of
the tripartite seismog-
raphic observation for

microearthquakes at
Wakaho.
5. Release of energy.

The daily, monthly
and cummulative sum
of energy released by
the Matsushiro earth-

quakes are shown in
Figs. 20~22, respec-
tively. The maximum

daily release of energy
occurred on April 17,
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Fig. 17. Frequency distribution of P-S time observed 197 X10* ergs which
at Sakaki and Sanada. corresponds  to the
energy of a single earth-

quake of magnitude nearly 6.3,

6. Local distribution of the released energy.

In order to investigate local distribution of the energy released by
the Matsushiro earthquakes, we drew a net of two km square meshes
on the map covering the seismic active area, the lines of meshes tending
toward the north 45° east and the north 45° west respectively. So that
the area was divided into 169 squares with side of 2km, each square
being numbered from A1l to J 16 as shown in Fig. 23.

The released energy in each mesh was calculated for 7622 noticeable
felt earthquakes that occurred during the period from October 1965 to
February 1967. The local distribution of the released energy in each
stage of activity obtained by such method is shown in Figs. 24~27.
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Fig. 18. Frequency distribution of P-S time observed at Nakano,
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The numbers in the figures show the amount of energy expressed in the

unit of 10 ergs.

The general aspect of the energy release in each

stage is as in the following.

1) First stage

February 1966, Fig. 24).

(Five months in the period from October 1965 to
The energy was released mostly from the

southwestern part of Mt. Minakami which is situated in the mesh F 8,
The total sum of energy released during this period was 252 x 10* ergs,
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Fig. 19. Variation of m and b obtained from the acceleration seismograms at Akashiba,
Zbzan and Hoshina.
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Fig. 20. Daily sum of energy released by Matsushiro earthquakes.

2) Second stage (Five months in the period from March to July
1966, Fig. 25). The area releasing seismic energy extended to the
regions around Mt. Minakami (F8) and Mt. Kimyo (F7), the amount of
energy also increasing. The highest value of released energy in a
single mesh amounting to 73.46 x 10® ergs arose at E 6 in the northern
part of Mt., Kimyo. It is noticed that the energy was newly released
in the region around Mt. Kamuriki (E 16). The total sum of energy
released in the whole area during this period was 841 x 10 ergs,

3) Third stage (Five months during the period from August to
December 1966, Fig. 26). The release of energy was still large in the
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Fig. 22. Cumulative sum of energy released by Matsushiro earthquakes.

neighbourhood of Mt. Minakami (F 8) but diminished in the neighbourhood
of Mt. Kimyo (F 7). The area releasing energy spread widely in this
period, the energy beginning to be released at Togura, Kamiyamada
and Azumamura. The total energy released in the whole area in this
period amounted to 8392x 10% ergs.
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Fig. 23. A net of 2km square meshes covering the area of Matsushiro earthquakes.

4) TFourth stage (Two months from January to February 1967, Fig.
27). The released energy diminished noticeably in the region of Matsu-
shiro and Wakaho where the earthquakes had been most active in the
foregoing stages. On the other hand, a large amount of energy was
released in Kamiyamada and Sakai and in the southern part of Sakaki
(14G, 15H and 18F). The total amount of energy released in the whole
region during this period was 83x 10 ergs.

Fig. 28 shows the total amount of energy released in each mesh
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during the whole period. The highest amount of energy has been
released in mesh E6, reaching 102x10® ergs which corresponds to the
energy of a single earthquake of magnitude 5.5. The figure shows that
most energy has been released in the region near Mt. Minakami (F8) and
Mt.Kimyo (F7) since the outbreak of the earthquakes.

Next we calculated how much energy released from a unit volume
of rock under mesh E6 which showed the highest value of total released
energy. It is known that earthquakes around this area clustered mostly
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Fig. 25. Energy released in the second stage.

in the depth between 1 and 6km, so that it may be considered that
an energy of 102x10® ergs was released from a square pillar with
section 2km square and length 5km, Hence we obtained

5.1x 10° ergs/cm?®
as a mean value of released energy per unit volume. Tsuboi* estimated
the muximum strain energy, % ex?, that is to be stored up within unit

4) C. Tsusol, “Earthquake Energy, Earthquake Volume, Aftershock Area and
Strength of the Earth’s Crust,” J. Phys. Earth, 4 (1956), 63.
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volume of rock of the earth’s crust, where ¢ is the effective elastic
constant of the crustal material and = the ultimate strain of the material.
He took the value of ¢ to be 5x10*~10¢.g.s. and used the value of
2 that has been estimted as 10*~2x10~* from the studies of deforma-
tion of the earth’s crust caused by large earthquakes, particularly by
those which were associated with seismic faults. Thus Tsuboi obtained

3x10°~2x 10* ergs/em®
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Fig. 27. Energy released in the fourth stage.

as the value of 2%ewx®. This value well coincides with that of ours.
Accordingly, if we considered that the present swarm earthquakes were
caused by the release of strain energy stored up within the underground
rock, we may say that such strain energy has been almost entirely released
from the underground shallower than a depth of 6km in the region
around mesh E6.

Fig. 29. shows the number of noticeable felt earthquakes that
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occurred in each mesh during the whole period. The number of felt
shocks that occurred throughout the whole period was also very large
compared with others in the neighbourhood of Mt. Minakami and Mt.
Kimyo. However, in general, the released energy was not always parallel

to the number of occurrences of noticeable earthquakes.

The vertical distribution of the released energy will be investigated

in due course.
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Fig. 29. Number of noticeable felt earthquakes in the whole period.

1) Since January 1967, the earthquakes decreased in number greatly
at Matsushiro where they were most frequent in the foregoing stages.
The number of occurrences of earthquakes at Wakaho also decreased
and has remained almost on the same level since January 1967. On the
other hand, the region near Mt. Kamuriki has become active since

January 1967.

7. Résumé.

The numbers in the brackets
are frequency of larger
earthquakes (M=4.0).
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2) The origins of earthquakes that occurred in the region of
Matsushiro and Wakaho were mostly at the depth 3~6 km, while those
that occurred near Mt. Kamuriki were mostly deeper than 7 km.

3) Through February 1967, the area of the swarm earthquakes is
of elliptical form with a major axis 34km long lying from northeast
to southwest and with a minor axis 18 km long lying in the direction
from northwest to southeast.

4) The cummulative sum of energy released by the Matsushiro
earthquakes since the outbreak up to the end of February reached
1.56 x 10* ergs which corresponds to the energy released by a single
earthquake of magnitude nearly 6.3.

5) The region where the highest amount of energy has been re-
leased in a form of seismic waves is located in the neighbourhood of
Mt. Minakami and Mt. Kimyo.
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il 73.46X10%ergs Th5. T ORI OEMITIICH s, WEHTL E6 oitknig
BTHD, Ik, ZOWMO=4AF—HIBEBREIL 841x181% ergs & 7007 (Fig. 25).

3) 5 3 H1 (1966 ££ 8 A~12 A)

HALSE TRV ERET O =30 F— 235 528, FOUFE GBS RmA L T v 5.,
Z o 0 B R, ERIRTERS, STARTICES, WEILUAE, BAITERS 5 L O FIE S oK T
BHEPBIZSTH B, /o, 52 HICRBOMRGIBIED, SICIIE U MR bR, bk
DEAIEE L B2t FIL GBS, FaE, LA, $HsI00r08aTh 5.
(Fig. 26). = oM = 51 ¥~ H#AEL 392X 108 ergs TH 5.

4) % 4 5 (19671 £ 1 A~2 R)

WRBOHRLE, Tiabb, MANINR L OBHITOBR TR 3L £~ ORMMNZEL K, &
DHWIK TR=FAF~HHOTE bHE 2 T, HMERHOIGEELRLTWS, LT, FUH
AT, RRERLLTWBERTHE. Z OO =30 ¥ —HHEBEIL 83X 108 ergs Th
% (Fig. 27),

Fig. 28 (3411 G 1 i~ 4 1) o= ¥—%2RLThHs. 2UREB UL TESD=
FAF— R LKEL E6 T, FoOfiE 102.3X108ergs L7 b, M=55 ol 1 oM
BTz, 1967 £2 KA ETE, B =3 F—-HBDERTH oML, Sls bEbile
T TOHIET, KGO =Hr F—nZ OB BRI hi-C Lo 5.

Fig. 29 xR@EFz, BFEOWRE LT hhBBEORERBARLTH S, s, M>4.0 Ol
BREWT 391 EEzh T3, Kab, Hl s HFIUEs EEMCIEBEE,N S <, chbd
WIROMBIETIL, MO L Tz Lotz Lilbh b, ki, BE=5L1% - D&
LREOIXHE E6 & BT # L TA 5 &, E6 Tik 102x10% ergs, E7 it 90X 1018 ergs
TH2TRET Y, FFRMERROHIE E6 Tk 400, ET Tk 725 Lic>Tkb, HE
BEIEBI LTk E7T OF 2 £255F < $ %4,

Wi, Bil=31¥—0REEr~TRKE E6 DT T, BMERRYD X FEDORBED= 21
FopEHSher2HE L T4, - oRKESETilE, BERES 1km 75 6km oicEE
LT/ IR T %205, TR 2km X, MEH AT 5km ko 102.3x 1018
ergs D=FAF—-RNRPE Iz Rbhs, Zhd SEAEFRY ) OFERE =5 F— 235 L
THhbE, '



Matsushiro Earthquakes Observed with a Temporary Seismographic Network 917

5.1 X103 ergs/cm3
NELRD, 2T, FEHE (C. Tsuboi, Earthquake Energy, Earthquake Volume, After-
shock Area and Strength of the Earth’s Crust, Journal of Physics of the Earth, Vol. 4
(1956), 63.) 1%, HEREEORMERPCEHIAELIBROE=F L F— e (ZZ e ILFRAD
HRHMEGRL, © XEROTOBRME) 2 RDI-H, e=bx10U~102¢c.g.5. 2 L, & OfiL LT,
W25 X 5 KB OB oM DO 5Es HIFe #=10"4~2X10"% » LTI L, jex2 O
i LT,
3X103~2X 10t ergs/cm?

TS, CONEHDOEE FELOEEIATEL—FKLTwS, Thhrb £ 2T, b LB
SRR P IR DRICEOMINC X 5 b 0 L Fhug, B6 KESEOHTO 6kmX b Euis
T, b5 ChEOHE=3 A X2 BB TERCETOREENETL O LICEEL L 3.

L O =50 F—- 0P, FEROCIE>TH 55, FREFMHEEBE LB L Tisio
BT 5,

. RiE

1) BRPERWECEIUL, 1967 £ 1 BLR, HARETHIE CIIRERIED L, BRI Tl
VCORIBTH B, shic LT, THEUSEOBINEATH S,

2) REOHMESTL, BRRITE X OB IEET 2HEBIIEE A 3~6km D D23% <,
AT ORI Thm X DIFEOL DS,

8) 1967 4 2 ABYEC 31T 5 XA RSB ORASIL, FalE PO s LT, R—HETET
km OER, EE—HEEF AT 18km OEREHFOBAKTHS.

4) 2R 28 HECTORHE =51+~ ORI 1560X108 ergs L7c ), ORI M=6.3 Ol
B 1 RGO=3 0 F—1TH,

5) THETERLE L =FAF—2RH LcHERE, SlESDUoRITHs.

HEF

Bl o\ TR 1 2 BN A4S S 1 R W o i I REPIR L AR REF R BB,
IMREZEE, ARERS, RETRY, SRSy, HERTRS, LRAMENRYS, LEFRY,
BEHHACLREE, HENEEARE, SEAKEPEK, SRITRRNER,  BURRTIUR N,
TN, ERERTARPRRAAXRYE, EEWRT, EEHRESEOBGRS A & RANTER-F
BHERS X OFREHERFREERCH L, 0 bEHOBLYERT HRETHS.




