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Report on the Eruption of Miyakejimé, 1983

1. Introduction

On 3 October 1983, after 20 years of quiescence, an eruption occurred at the SW flank
of Miyake-jima, the historically active cone, 180km S of Tokyo. Lava fountaining occurred
from vents roughly along the upper 2/3 .of the 4km-long fissure from the stock farm
about 300m below the summit to the SW-coast of the island. A dark column reaching °
a 3km altitude was observed from an airliner at 1529. People living at the foot of the

" yolcano heard explosions at around 1530, and saw incandescent irocks and voluminous c¢louds
of tephra éjected from the SW flank. The major lava flow weént down the W flank into
the coast town of Ako in the evening.

Phreato-magmatic explosions .began at newly formed craters near the SW end of the
fissure at around 1640. Lapilli started to fall on the SE.coast of the island at 1646.
Strong explosive activity intermittently occurred at these vents untill around 2300. Sub-
marine phredto-magmatic explosions at the SW end of the fissure were seen from mid-
night until the early morning of the next day. I N

Both lava fountaining and explosions had subsided by dawn, but several homes and schools
were burning at the flow front of lava at aboﬁt 0500 on 4 October, when 80% of Ako
had been buried. The E half of the island was covered with dark tephra, up to about
one meter near vents. The coastal road around the island was blocked at many places' by
lava flows and tephra.

Most of Ako’s 1300 inhabitants had been evacuated by 1730, after which, the road -being
blocked by lava, 70 _persdns w'ere"transported by fishing boats. Two remaining were rescued
at Ako the next rﬁorning; There were no casualties. Lava buried the houses of 330 families,
2 schools, one hosp_ital,etc., in Ako. Heavy ashfall and explosions damaged farm crops and
trees in the southern half of Miyakejima. ' -

Small earthquakes began to be recorded at the Japan Meteorological Agency (JMA)
Miyakejima Weather Station at 1358. Weak shocks were felt at the same time in Ako.
‘By the onset of the eruption, there were five ground shocks that were felt. at Miyake-
jima Weather Station. The major eruptive activity possibly started with a.low frequency
earthquake at 1522 on 3 October, when thé amplitude of the recorded continuous tremor
began to increase. Tremors saturated the seismograph by 1540 and high amplitudes per-
sisted for hours, during which time no discrete se"ismic events were recorded.

Earthquake activity resumed at about 1812, when continous tremors had -already began .
to decline. Between the onset of the ‘eruption and 0100 on 4 October, 59 felt sl;ocks,
including the largest one' of  magnitude 6.2, were recorded. High frequency earthquakes )
had gradually declined since 5 October, although low frequency ones, which first
reappeared at 2239 after the onset of the eruption, continued at a similar rate.

Miyakejima is a basaltic volcano with a central cone (Oyama) surrounded by a low
somma rim about lkm in diameter. Activity has typically consisted of Hawaiian-type-
fissure eruptions, Which in many cases occurred without any: distinct precursory phenomena,
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except for an earthquake swarm a few hours preceding an eruption.

An observation team from JMA investigated Miyakejima from 20 August till
8 Sptember 1983 and found no unusual activity.

2. Local seismic activity associated with the eruption
A swarm of earthquakes, precursory indication of an eruption, began to be recorded at
Miyakejima Weather Station at 1358 on 3 October, although none was recorded at any
other seismic station of JMA until the onset of .the eruption. On -the other hand, an-
other swarm of e‘arthquékes that resumed after the onset of the eruption was detected
by seismographs around Miyékejima. The precursory earthquakes were grouped in two
types, 1. e. high frequency earthquakes and low frequency "ones, .according as their
predominant frequencies were higher than 2.5Hz or not.

It 1s unpromising to try to determine hypocenters of precursory évents, but both .
flrst motions of 5 hlgh frequency events and particle motions of 2 low frequency ones
in the horizontal plane indicate that the seismic sources of precursory events were located
to the SW of the seismograph, probably on 'the island.

The amplitude of. continuous tremors began to increace immediately after the earthquake
at 1522. It had a predominant frequency of about 1.4Hz from initial motion through
coda and the following continuous tremor had almost the same predominant frequency.
Major eruptive activity probably began with this low frequency earthquake.

The magmtudes of two large precursory earthquakes were estimated to be about 3.0 by
applying the relation between the magmtudes of post-eruption earthquakes and- their max-
imum amplitudes or duration time of vertical component at Miyakejima Weather Station.
However, this ‘estimation was not appropriate,'because earthquakes of such size were large
enough to be recorded at seiémic stations ‘other than Miyakejima.

The seismograph at the sea bottom off Omaezaki (named ““TK10BS” in the seismological
bulletin of JMA), about 180km W of Miyakejima, detected . post-eruption earthquakes of .
magnitudes larger than 2.5, but did not record any pre-eruption earthquakes. The back-
ground noise on 3-4 October had remained at a similar level of 0.02milikine, which corre-
Sponds to the expected maximum velocity of the vertical component on TK10BS when an
earthquakes of magnitude 2.4 occurrs.at Mlyakepma So, a. precursory swarm seems to ‘be
of a magnitude less than 2.4.

3. A Study of Miyakejima Volcano with Reference to the Seismic_Activity,Aroundvthe
Volcano . . )

The eruptive activity of Miyakejima are studied w1th reference to tectomcs, earthquake
swarm activities, and focal mechanisms. Near the volcano, there are three tectonic ridges
With,a NNE-SSW or NE-SW strike; they are (1) Niijima-Kozushima—Zenisu ridge, (2)
Miyakejima-Onoharajima ridge, and (3) Mikurajima-Inanbajima ridge. In one pe‘riod before
the eruption of the volcano, the earthquake swarm tends to eqncentrate in a narrow
part of ridge (1) or. (3),hnd in the next period, in another part of them. In the course
of earthquake swarm activities, the regiohs of ridge (1) and (3) are mostly covered. by"
the seismic focal region. The eruption of Volcapo starts’ Aafter the seismic gap has grow.h
up around the volcano (ridge 2), and then .the major seismic gap is filled by focal re-
gions after the eruption. This cycle is common to all the eruptions of 1940, 1962, and 1983.

-2 —
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Another phenomenon commonly observed in the volcano since the dawn of history is the
complementary relation between eruptive activities and seismic activities just after erup-
tion, that is, seismic activities are remarkable when' the duration of eruptlve activities *
in short (approximately two days or less), and not when it is long s

The focal mechanisms for major shallow earthquakes in ridges (1) through (3) are re-
determined to infer the tectonic stress in this region. The solutions show an approximately
pure strike-slip, and the predominant directions of P axes are N-S or NNE-SSW in the
ridge (1) region, and NNW-SSE in the ridges (2) and (8) regions. These are closely co-
rrelated with the strike of tectonic ridges.

4. Notable phenomena’ recorded by volume strainmeter at Izu-Oshima, immediately before
and after the 1983 eruption of Miyakejima ‘
The volume strainmeter, placed at the bottom of a drill' hole at Izu-Oshima, an insular
volcano in the Izu Island, Japan, shows characteristic phenomena such as the cessation,
- before the 1983 October 3 Miyakejima Eruption, of its contraction tendency and of the
frequent occurrence of minor step-like recordings, which had been detected since the begin-
ing of observation in 1981. Besides, the amplitude of earth tide recorded by strain-meter
showed continuous increase almost without phase variations during the observation period.

Through the analyéis of the strain-meter’s response to variations of atmospheric pressure
. and the calibrations of the amplificatic;n of the system, it is confirmed that there was
no alteration in the characteristics of instrumentation such as sensitivity etc.. The phenom-
ena are not seer at the neighbouring strain-meter stations, nor are variations of atmos-
pheric pressure, tide level or the temperature at the hole-bottom.

It will be an attractive idea to relate these phenomena with the 1983 eruption of Miyake-
jima on the basis of tectonic process, although the observation period is not long enough
to discuss the matter.

5. Fumarolic activity at the summit of Oyama

Fumarolic activity resumed in April 1963 at the summit area of Oyama after the sub-
sidence of the last eruption in 1962. It was extended to an adjacent cone in September 1963.
Its geothermal activity, as a general tendency, increased until 1969, remained at the
same level until 1974, and’ then gradually declined, although the fumarolic temperature at
the north edge has remained at a nearly constant level or gradually increased since 1974.
From the vewpoint of eruption prediction, it is important to know whether an anomalous
change in geothermal’activity is found prior to the eruption. In the case of the 1983
eruption, no anomalous change was found. It was in March 1984, six months after the
eruption, that an increase in thermal activity was observed. ' h

6. Analysis of Image Materials such as Airborne Infrared Thermal Images of Miyake-

jima Volcano, Related to the 1983 Ernption. .

The thermal state and the distribution of ejected and air-fall materlals are investigated
by the analysis of image data of airborne infrared thermal scanners, aerial photographs
- and LANDSAT MSS taken before and after the occurrence of the 1983 Miyakejima Erup-
tion.

High temperature areas due to the fumarolic zones at the summit are detected in the
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airborne infrared thermal image taken 5 months before the occurrence of the eruption,
but there are no thermal anomalies elsewhere.
There were high temperature zones along or on the fissure craterlets .in the rew lava
flow, but they showed gradual cooling process.
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Fig. 2.1 Monthly number of recorded earth-
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Miyakejima Weather Station, Janu-
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Fig; 2.10 Example of low .frequency earth-
quakes that appeared after onset

of the eruption.

250

‘Fig. 2.11 Hourly number of recorded’ earth-
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High frequency earthquakes (upper) -
and low frequency earthquakes
(lower).
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Fig. 2.14 Relation between duration time and maximum vertical displacement at Miyake-

jima for precursory earthquakes ( open circle ) and those that occurred from
the evening of 3 October till early morning .of the next day, after the begin-
ning of the eruption ( black circle ).
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Fig. 2.15 Distribution of S-P time of earth-
quakes in pre-eruptive and- post-
eruptive -stages, respectively.
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Fig. 2.17 Relation of maximum vertical velocity, recorded by the seismograph on the sea
bottom, about 180km W of Miyakejima, with maximum vertical displacement at
Miyakejima for earthquakes -in post-eruptive stage (blace circle) and in pre-erup-

tive stage (open circle).
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Fig. 3.1 Tectonic map around Miyakejima
Volcano. There are three tectonic
ridges; (1) Niijima-Kozushima-
Zenisu ridge, (2) Miyakejima-Ono-
harajima ridge, and (3) Mikurajima
-Inanbajima ridge.

O LALERE i (3B b 5 7 %, F 72, 100

kmiC BRI b 5 7 AR TBY, HROEELT L
~ N OEHHTESNEHICHD. :
LT, ZEBRAOBEEAS 5 &, B

LT OEBOKIES TR U TAER L &R

D5 3 >DHEEMSILILED SERERICE - TV S
CEmbhb, THhL, FigdlicRmL-HE,
RS, NS ERSEE (OITF, SN
3, ZE8, ﬁﬁ@%%a@@%(uT,Z%@
BEUES), RO, @EES S MRLEICED S
(T, WEEEETS) ThHA, Figsl i
BEOBRUE#H%EALNTS 5.

—%, ZEBELTR 3B, ko3
DUBETHRET AEHHERL, ZEBRAOHA
AR ST ICHE - CREBICES A 04 5

BRIVHS, FEOHMBEI=EEMITREZO
~ 40knfEE TH 05, REDZ 13100~ 200km &
1 2 3 45 .

Y oe _/L.A_.ﬂ\ £,

© @& :v . ‘ o> i
.: « ° ° : . Jooo
/ o)
30
) 008
e 00080
]
O/ — °
ya < o © 00
~ 5 Y 10C
v %0 o,
e o
7 ° 5 °e° //
s ° s
< 150
s
s
./
7
o 7 205

0 ' 50km

Fig. 3.2 Focal distribution around the Miya-
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Table. 3.1 Monthly frequencies of earthquakes around- Miyakejima Volcano. Bold letters

indicate swarm activities. A -seismograph was installed -at Miyakejima Weather
Station on 1961. The numbers of upper sides for the years 1961 and 1962
show the frequencies in cases when no seismograph was installed. These are
equivalent to the frequencies before the year 1960. The numbers of lower sides
for the years 1961 and 1962 show the frequencies of earthquakes with S-P time
less than 7 seconds at Miya’k'ejima. There are equivalent to those after the year
1963. The frequencies before the year 1940 are not uniformly counted. See
Table 3.2 and text. ’

Year.

1926
1927
1928
1929
1930

1931
1932
1933
1934
1935

1936
1937
1938
1939
1940

1941
1942

1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957

1959

1943

1958

Jan. | Feb. | Mar.| Apr. | May | Jun. | Jul. | Aug. |Sep. | Oct. | Nov. | Dec. |Total
0| o0 0 0 0 0 0 0 0 0 0 0 0.
0 0 0 0 0 0 0 0 0 0 0 0| 0
0 0 0 0 0 0 0 1 0 0 0 | 0 1
0 0 0 0 0 0 0 0 0 0 1 0 1
0 0 0 0 0 0 0 0 0 1 0 0 1
0 0 0 0 0 1 0 1 0 1 1 0 4
0 0 0 0 0 1 0 0 0 0 0 1 2
0 0 0 0 1 1 1 1 0 1 0 1 6
0o |.0 1 0 0 1 0 1 0 0 1 1 | 5
0 1 0 0 0 0 2 | 154 |119 20 0 |1 (297
2 0 0| 0 0 1 2 1 0 0 0 92 | 98
5 1 2| 0 0 0 1 0 0 3 0. 0 12
1 0 0| o 1 1] 0 0 0 1 0 1| 5
1 0 0 0 0 1 1 1 0 0 0 0 4
0 1 5 0 1 0 11 0 0 0 0 1 19.
0 3 0 0 1| 0 0 0 0 0 | 0 5

0 0 0 1 0 0 0 1 0 |0 0 0 2
0 0 0 0 0 0 0| 0 | v | O0.] 0 |140 |140
0 0 0 0 0 0 0 0 1 [ 0o | o 8 9
26 0 0 0 0 0 0 1 0 0 0 0| 27
1 |0 L0 1 0 0 0 2 1 2 0| 2 | 8
0 0 0 0 0 1 1 0 0 0 0 1 3
1 0 0 0 0 0 1|1 0 | o 0| o0 0 2
0 0 0 0 |0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0 0 0o | 1
0 0 0 1 1 |.0 0 1 0 0 0 0 3
2 1 0 4 2 7 1| o0 |1 ‘3 1 | 22
0 0 | 3 1 0 0. 0 0 2 0 2 2 10

0 | o 0 |-0 0 1 1 0 0 0 2 0 4
0 3 0 0 0 1 15 1 0 0 4 0 | 24
0 1 11 0 0 1 1 | 198 18 2 1 (247 480
6 1 1 2 1. 1 1 1 1 1 97 3 [116
0 0 0 0 0 0 0 1 0 0 0 0 1
1 0 1 0 5 2 0 6 0 | o 0 0 15
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Year | Jan. | Feb. | Mar. | Apr. | May |Jun.
1960 0 0 0 0 0 1
1961 {o 0 1 2 7 2

— — — 2 8 3
1962 [ 0| 0 0 0 34 | 8

{ 2 0 3 2 | 304 93
1963 1| 7 31 4 5 7
1964 1 0 0 1 11 1
1965 6 6 3 24 6 24
1966 5 1 3 9 67 | 14
1967 | 16 6 6 | 84 5 26
1968 | 11 | 112 4 5 5 2
1969 4 8 2 12 26 14
1970 8 4 2 5 8 10
1971 | 11 3 6 1 6 5
1972 3 2 2 5 5 7
19731 -6 6 |- 4 8 5 |- 5
1974 4 2 41 5 9 91
1975 3 1 51 .31 6 1
{1976 | 26-| 16 5 53 | 10 19
1977 8 4 10 7 5 3
1978 4 6 4 14 5 5
1979 3 7 4 6 7 6
1980 | 5 5 3 4 5 7
1981 3 6 33 6 2 6
1982 | -6 | 3 3. 4 8 2
1983 | 111 58 71 19 59 39
1984 | 32 | 30 | 49 | 23 25 18

Jul. | Aug. | Sep. | Oct. | Nov. | Dec. Total
23 1 2 0 0 0 27
0 0 0 0 0 31 .15
0 0 01]-0 0 "3 >16
71 767 | 408 14 9 8 | 1255
67 |Many |2705 | 112 64 14 |>3356
3 3 20 2 20 3 88
1 2 2 7 1 16 43
40 65 4 50 5 16 | 249
17 33 23 6 16 18 | 212
4 5 22 11 4 21 191
7 0 12 4 10 71 197
7 12 2 17 14 31 121
1 9 11 11 9 87
8 4 5 2 2 3 56
5 6 2 8 7 6 58
5 2 4 6 4 5 60
24 8 3 1 2 18 | 171
1 18 6 12 4 | 542 | 602
6 2 13 | .14 13 6 | 183
15 8 12 8 7] 131 100
10 5 6 28 6 9| 102
4 5 10 7 6 41 69
39 51 195 7 4 5| 284
4 7 5 3| 4 2 81
2 32 27 1 4 (1975 {2067
10 57 75 |2089 | 110 35 12733
29| 11 4 7 31 19 | 248

HBDOT, MEIBHEOESICL > TXIITE 3,
Fig.3.2 1$1963 ~ 1983 FIc =F B & L & LTHA
150km, FAIL150kn DEFHATHEL ~7cv 7 =F 2 —
F 4L EOHREOFRS DN REAME TR LI
DTH5. .

3.3 ZERRIOERRMBORERKIR

1926 ~ 1984 FORIIC = 5 AL THRE L 12K
HED A B % Table 3.1 1R, COKRT, ¥l
DT AIBIH HZHMEBEPASEFEDZNICEHERTEL
<DV DIR, [SRFOMESANBOREMBENRE
EBITHES, MBRMEIVE ELTE1DTH

ZEBRIOMBERIT 5 72DITE, £ DiES

KHEZEERNSAREBET A HENH S, LIAT, =
EBIGEVEBH PR T EEDORREE 31930~
1940EDRICE T ENc b DAL, TDLAHZE,
M|, HEE, AOE WaE, KB, BE, #E
13 ETHR O BRI S L, 2079,

- ZEBRIOMEORHEES 3ELELEL, HER
TR R LA 4 BN L7z (Table3.2) . 2HLT

[EFOHBERFEDIEED & & D » 7o DHS 19406
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5 OERIAIT & - CRBEDBRRBEESRIATY
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Table 3.2 Number of earthquakes around the
Miyakejima Volcano, and opening

time of the observation station

Name of the station and

Year | frequency | . . .

, . 1ts opening time
1926 0
1927 0
1928 1
1929 1
1930 1 MISHIMA (June)
1931 4 AJIRO (March)
1932 2 OMAEZAKI (December)
1933 6 KAWAGUCHIKO (January)
1934 5 '
1935 297
1936 98
1937 12 |
1938 5 OSHIMA (November)
1939 4 OWASE (September)
1940 | 19 SHIZUOKA (January)

- Table 3.1 IR L7-&S T,

F72, 19614FICII = RBAMEITICHIBET SRE S
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BB & E L. Table 3.1 TI19614E & 19624E DI
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L7ge (LBRO¥F) &, ZEBABHROME:
TEAIL 72 S—P S 7B LT RO T 1824 0 i E
B (FTEROKF) BHELTH 5.
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Fig. 3.3 Monthly frequencies of earthquakes
around Miyakejima Volcano in the
period from 1939 to 1962. These
data are picked up from the “Seis-
mological Bulletin” and the “Geo-
physical Review” published by the
Japan Meteorological Agéncy, and the
detection capability could be consid-
ered to be approximately uniform
throughoht this period. Monthly
mean frequency is approximately
eight times.
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Fig. 3.4 Monthly frequencies of earthquakes
-of which the S-P time at the Miya-
kejima Observatory is seven seconds
or less. A high gain seismometer
was installed at the observatory in
1961, and the detection capability
has been uniform since then..
Monthly mean frequency is approx1-
mately 31 times.
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Fig. 3.5 Earthquake swarm activities' that
occurred in the period from the
eruption of 1940 to just after the
eruption of 1962. All swarms of
. which the monthly frequency is
greater than the mean frequency
‘are plotted. Before the eruption of
1962, the seismic gap is observed
near Miyakejima Volcano, and the
gap is filled by the seismic activity

" just after the eruption.
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Fig. 3.6 Same as Fig. 3.5, but-the eruption

of 1983.
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Same as Fig. 3.5, but for the erup-

tion of 1940, on which the availa-

ble date are less sufficient. It is
inferred that the seismic gap had
also appeared near Miyakejima

Volcano before the eruption of 1940.
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BT D DIc BN R CBHFET 5, &0 5 B
Tx5.
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Fig.3.8 (1192654 519834 % TOMic =&/
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Ll E OGRS B HE) DX H =X L% THE
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~59DHIETH A, A H=X LI EFHREET

Table 3.3 Records of durations: of eruption and earthquake occurrences before and after
‘the ‘eruptions at Miyékejima Volcano in historical times. Eruptions in 1811,
1835, 1962 and 1983 continued for a short period, but they were accompanied by
many earthquakes. Other eruptions continued over a long period of time, but
they were accompanied no earthquakes after the eruption.

Year of eruption-

Duration of

pre -earthquake

W 00 =2 O U oW N~

1643
1712
1763
1811
1835
1874
1940
1962
1983

2 hours
1 ~ 2 hours
?
)
Short time
3 ~ 4 hours
1 hour
2 hours
1 hour

. .  Duration of

Duration of eruption
. | . post-earthquake

3 weeks no record

2 weeks do

7 years do

1/2 day 1 week

1/2.day 10 days

2 weeks no earthquakevobserved

4 weeks do

1.3 days 4 months

1/2 day o 1 week
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Fig. 3.8 Epicenter (M=4) distribution around Miyakejima Volcano in the period from

1926 to 1983, and focal mechanism

solutions (upper hemisphere; open: dilatation,

solid: compression) for major shallow earthquakes. Large and small circles of me-
chanism solutions indicate M=6 and 6 >M=5, respectively. The parameters of the
earthquakes shown in this figure are listed in Table 3.4.
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L= hEBELLE T4 )y EVEBT L — b, B
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L — b OB b 5 7ADiEAAAEERS KL, B
BlOZ BB 5 7~ DkHIAAZR RBL T
W5, ORI hR (1979, 1984) Itk > THEE
RN T 5.
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Table 3.4 Parameters of hypocenters and mechanism solutions of earthquakes shown in
Fig. 3.8. Azimuth is given in degree measured counterclockwise from north.

I and N in column remarks

(1971) and Nishide, respectively.

indicate that mechanism solution is after Ichikawa

Origin time
Y MD H

Long.
M|D M

Lat. [Dep
D M|H

No.

M|POLE A

POLEB| P T -

R f
Az|piplaz | pip| azin|az [ [Femarks

14| 13902
50(138 56
20| 138 58
59| 138 ‘56
10139 32

36 12 27 09
40 01 27 23
44 12 0903
56 08 13 01

1 34 25| 0
2
3
4
. 5|56 12 22 05
6
7
8

34 02[10
34 11]20
33 53|50
33 44| 0
33 40| 0
34 14
34 07
34 07
34 0210
34 0631
34 08| 7
34 0514
34 05| 8
34 04| 8
34 15]12
34 20| 7
34 17{10
33 48/° 0
33 54{16
34 01|15

6.3
5.7
6.3
6.5
6.0
6.0

016.0
20
40

56 12 23 08 12|139 40
57 11 11 04 20|139 18
62 05 05 20 11139 20
9|62 08 26 15 48(139 27
10{62 08 30 07 36/139 19
1163 06 03 16 35| 138 47
12(65 11 06 07 02/139 02
13/65 11 06 17 57(139 02
1466 05 15 01 59| 13901
15/ 66 05 1502 04|139 01
16{67 04 06 15 17139 09
17|67 04 06 17 49(139 10
18|67 04 07 08 28| 139 09
19| 74 06 27 10 49|139 20
2082 12 28 15 37|139 26

21/83 10 03 22 33|139 32

5.9
5.8
5.9
5.2

5.5
5.3
5.2
5.2
6.1
6.4
6.2

5.8

5.6
5.4

69 | 90
4 90
62 | 72
39 | 89
15 | 90
0!67
11| 88
12 | 90
17 | 69
83| 90
31 84
30 | 90
53 | 90
49 90
43 | 90
33| 90
69 | 90
33|90
69 | 73
75 | 69
76 | 69

159] 90 | 24[90]114] 90
94| 90 139{90{ 49|90
325| 71| 14]63|284| 90
3081 59 358]68|259| 69
285 84 240 86]330| 86
270| 89| 47|75|313] 74
281| 88| 56/90|326| 87
102] 90 | 57| 90{147| 90
287| 89 | 64|76(330| 75
173] 90| 38]90|128| 90 .
121 86 [346|89| 76|83
120 90 [165|90| 75|90
143| 90 (188]90| 98] 90
139| 90 |184]90| 94| 90
133] 90 {178/ 90| 88| 90
123] 90 [168[90| 78| 90
159| 90| 24/ 90| 114 90
123| 90 |168] 90| 78| 90
338| 88| 22| 77| 115| 80
341| 82| 26/69(119 82
338 71 27/61]117 89
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T E N TN BT EARE LTS, ZDE
BT 4y EVBTLU- N NOBZIRHBH, F
DI ¥ -PEERCERINT, HEP=E