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Volcanological Studies of the Island of Osima-O-Sinra
i | . C be‘y .
H Shimamura**
‘(Laboratory for Ocean Bottam Seismolog;'y, Hokkéido lem'"(.)ersz'tj;)
A Y. Nakamura*** _
(quoriztbry for Earthquake Chemistry; Unz"versz'ty‘of Toky!o)
T. Ivvho*_***, T. Urashima**** and M. Yésilii"f’f*:’f‘

. (Hakodate Marine Observatory)
.+ Geothetmal, .seismological and geochemical studies of the uninhabited island of Osima O-
Sima, a volcano in the “List of the World Active Volcanoes” compiled by IAVCEI (Inter-
_ national Association of Volcanology and Chemistry of the Earth's Interior) were made in
" September 23 through October 3, 1979 under the cooperatxon of Hakodate Marine Observatory,
Laboratory for Ocean Bottom Seismology'in Hokkaido University and Laboratory for Earthquake
'Chemlstry in-University of Tokyo. There was nothing remarkable in soil temperatures, exclud- .
ing those measured in-the crater, which were almost comparable to the standard value at the
latitude of 41°30'N. Though soil temperatures were as high as about 75C in the crater,” no
noteworthy change had been recognized comparing to those ‘measured at almost the same posi-
tion in the previous studies in 1965 and 1975. The highest surface temperature measured by
an inffa‘'red radiation thermometer was about 31°C and heat flux calculated with this surface
temperature by Sekioka & Yuhara’'s method was.about 1.4x10* HFU. Thus, the total heat
energy released from the geothermal areas was estimated to be about 3, 000KW excluding heat
energy in fumarole gas. Six ocean bottom seismographs, put in waterproof plasti¢ cases
" instead of heavy aluminum- water and pressure-tight containers, recorded about 250 microear-
thquakes as well as' four moderate earthquakes (M=3.4~5.3) occurred durmg the DEI'lOd_
within 300 km from the 1sland Seismograms of these microearthquakes were very peculiar."
They start with gradually 1ncreasmg amplitude without a distinct onset, so that arrival times
for locating epicenters "could not be determined. They were of swarm ; several earthquakes
occurred succeswely with very short mtervals and isolated occurrence was very seldom
‘Variation of .maximum amplrtudes for the same earthquakes was as large as factor of 16 among
records of the six selsmographs Even for seismographs being apart 300 m each other, ratio
of ‘the maximum amphtudes between them were sometimes more than factor of 3. These
. characterlstrcs suggested that the island was underlain by a structure of very high attenuatxon
On the other hand the maxnmum amplitudes for the four dlstant earthquakes were almost
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the same among six selsmogfaphs It meant that the structure of high attenuation was very
local. Epicenters of the microearthquakes were hence assumed to be in the vicinity of a
seismograph which recorded the largest maximum amplitude. Then, seismic activity seemed
to be very active near geothermal areas in the crater. More than 60 microearthquakes
occurred there in a day. Though H, concentration in- gas from the geothermal areas was
twice as much as that in the atmospheric air, content of constituents in soil gas was generally
normal over the island. " According to these facts it can be concluded that a small part
underneath the central cone of the island is still so hot that attenuation of the seismic waves
is very high. The geothérmal areas with slight fumarole gas are an apparent feature of
this structure. They are not, however, supplied much heat from deeper part of the crust.

It may be a relic of an mtence activity in the past.
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Fig. 1. Map-of the island of Osima-O-Sima and

location of observation site': T\ ~Ts; site
of soil temperature measurement. S;~Ss; '
location of seismograph. G;~G,; site of

- sampling soil gas. I, II;-position of infra-
red radiation thermometer. :
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Photo. 1. View of the island of Osima-O-Sima from the SSE side. Torikarasunohama at the right-
most and Ai-Domari at the leftmost.

Photo. 2. Kanpo-Dake; highest peak of the central cone (center). The right is slope of Kiyobe-
Dake (a part of crater rim).

Photo. 3. Broad leaved woods on the hill
northwest of Nanpa-Misaki. Only
few were reported in 1972,
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Photo. 4.

Photo. 6.

B B

Burrows of hares. Quite a lot of
hares were seen all over the island.

The seismograph system which
was used in the observation. The
seismograph is essentially an ocean
botton seismograph (OBS), which
has been slightly modified, con-
tained in a waterproof plastic cy-
lindrical case, for the land obser-

vation. The advantage of the land
OBS is small and light, which
weighs about 12 kg. It has a flat

frequency response from 3 to 25 Hz.
The recording period of the seis-
mograph is 12 days.
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Photo. 5.

Unmanned radio repeater station
for fisheries at Ai-Domari.

Photo. 7. One of the deployed seismograph.

The site is S3, on the southern
flank of the island. The vertical
and horizontal geophones were
buried in the vicinity of the re-
corder.
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Tab. 1. Measured soil temperatufe and air
temperature.

Site Soil-temperaturé’ Depth ‘ Air temperature
T, 16.8 C | 40-85cm 17.4 C
T, 15.8 40-85 17.9 X
Tz | 16.0 40-80 0 13.8
T, | 159 | 50 14.4
Ts | 15.9 30 14.8
Ts 75.3 40 1. 12,6
T, 59. 2 |40 12.5
Ts 65.0 . - 35 13.7

Tab. 2. Comparison of soil temperature in the past
almost at the same position to Site Te.

Year . - Soil temperature
. 1955 77.0C  65.0C

1975 . 79.0C 65.5C

1979 . - 75.3C
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Detection tfan‘ge

B3~ 4 B

".Tab. 3. Specifications, of the infra-red radiation

" thermometer.

0C~ 80T for “Narrow range”
—40C~120C for “Wide range”

. Weight

»2002/51) gﬁfﬂ“ﬁﬁ%‘fﬁf‘ -9 LAY
1z, Tab. 3 @iRt.

- Sensitivity - 0.5C for “Narrow range”
i ., '1.0C for “Wide range”"
Resporice time - 0.1sec for“Fast range”
p _ ) 1.0sec for “Slow range”’
Field of view . 0.5°

Spectral band ‘

8.54m~12.0
pass : 5pm~12.0 pm
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Fig. 3 Surface temperature (in “C) on the
southern inner slope of the 'central
cone measured by infra-red radiation

_‘thérmometer. : :
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Fig. 4. Distribution of surface temperature
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Fig. 6. Comparison between noise levels
and meteorological conditions. The ob-
servation stations near the mountain
top, S4,"S5 and S6, are higher in the
noise level, which possibly reflects the

" activity of volcanic microseisms. The
noise level increases when the wind
speed increases, which seems inevita-
ble for the temporary observations on
a steep island. The higher noise levels
were clipped, in S4, S5 and S6, in the
reproduction process of the magnetic
tapes. The original tapes were not
saturated by the noises. ) B
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Fig. 7. Noise spectra which were obtained
from S5, upper trace, and S3, lower
trace. The ordinate is 10 dB/div. and
the abscissa is 3 Hz/div. Hanning win-
dow was applied. The spectrum at S5
is generally higher than that of S3.
Especially from 3 to 9 Hz the differ-
ence is about 20 dB in amplitude spec-

tra.
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Fig. 8.

Record which is obtained at S4, near
the mountain top. Traces inthe figure
were obtained from magnetic tapes
played through various band pass fil-
ters whose frequencies are indicated
on each trace.
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Tab. 4. Observation of -the seismographs. See Fig. 1 ‘for eaeh>]ocation.'
Observation 'Record Observation Longitude Latitude Height -
Site from to Period , ’
s1 Sep. 23, 15h = Oct.3;12h  237hours 41°30/36.1/N  139°22/48.97E  340m
S2 Sep. 23,15h  Oct.3, 12h 237 hours 41°30722. 7'N 139°22/36.37E" 420 m
s3 . Sep.24,07h  Oct.3,12h 221 hours 41°29/44. 8”’N 139°20’56.2"E . 130 m
S4 - ' ‘Sep.24,11h ' Oct.3,12h 217 hours 41°30721.8”N- - 139°21/23.2"'E 650.m
S5 Sep. 24, 09h - Oct. 3, 11h . 218 hours 41°3038.8"N . 139°21'27.0’E 650 m
Sep. 24, 12h  Oct. 3, 09h. 213 hours 640 'm-

S6

© 41°30/41. 0/N

, 139°2V14. 7E

Tab. 5. Earthquakes occurred in
during the period.

‘the area within 300 km from the island of Osima-O Si‘ma“

Location. Date *~ Magnitude Depth" IAZi(‘rg;lth Dis(t;)nce (
" Off Akita Prefecture Sept. 24, 79 - . 3.4 20 kmv 201° - 162 km
East of Aomori , . .
Prefecture Sept. 30, '79 5.3 50 91 214
Coastal Area of o, o Lo ,
“Iwate Prefecture Oct. - 2,779 5.0 60 129 276
East of Aomori - : .
Prefecture Oct. 2,79 3.7 60 96 199
L BHh, EHOMEERE (F-P) 11, #Hakes g, ﬂ%j@ﬂ’m@ Kies%ET o TR e AR AL IR T & 5

HesbLbie. IR, 1082 BORFRIETD

" 53E93 OFF-AKITA PREFECTURE M : 3.4 h : 20 km A : 162 km 0 : 201°

BCD CODED CLOCK
e e

mPAre Nty VA=A pear A~

s - o Al

. .
kol M ; -
49154z pAROTTT W o : e
X .

Flg 9.

A seismogram of a rather distant |
earthquake of 09h 30 m on Sept. 24..
The record was obtained at site $3.
'Earthquakes which ocurred outsxde'
Vthe island are observed with clear on-
sets, however most of the earthquakes
* which ocurred 1n51de the island have
vague onsets.
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' Fig. 10. An example of nearby'earthquakes.
' It has quite vague onset. Thée abnor-
mally long duration of the event is
‘probably’ caused by a swarm of very

" small earthquakes .
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Fig. 11 Seismograms which show the corre-
pondence of earthqukes. Variation of .
the fixed tape speed of the recording g
instrument results in the variations of
lengths of the time axes. Theover-all
gains are identical for these traces.
Note that the amplitudes of each event

'varies considerably among the obser-

_ vation sites.. A lot. of earthquake
swarms wars observed; for eXample.‘
the event E3541 consists from at least -
eight earthquakes. The underlined
events indicate apparent swarms,
however many of other events without
underlines are possibly swarms.
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Tab. 6. List of located events in the vicinity of each observation site.

o5 45 %

B3~

Because of very low @,

which is estimated to be as low as 10, the locations of the events were rather easily

discriminated by the recorded amplitudes among néarby stations.

For example, amplitudes

of the recorded events at the neighboring stations wh_ich apart by only 300m differed

commonly more than twice during the observation.

Most of the events were located on

_ top of the island, while seismicity on the flank was very. inactive.

ObseSrl_\;zti.on Nearby Events Olgg:i\i)?ifion Quiet I;.et;isgévation Neagggf [};Z;/;nts
S1. ) 8.0 237 hours 147 hours 1.3
S2 5.0 237 hours 97 hours ’ 1.2
s3 © 3.0 221 hours 177 hours 0.4
S4 : 39.5 217 hours- 105 hours - : 9.0
S5 - . .99.5 218 hours 75 hours 318
S6 72.5 213 hours 60 hours 29.0
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" Tab. 7. Content_s 'of gass' constituents in the soil air. ) Note H, content at the site Gg. ‘
Samplil}n'g site Date He(ppm) l H.(ppm) | Ar(%) | 0:(%) | No(%) GH,(ppm)
61 South side of the inner slope Sept. 24, 79|+ ~5.0 | ~0.5 0.95 | 19.0 | 781 | nd*
Ggé»dﬁtd Sept. 24, 79| ~5.0 | ~0.5 093|195 | 785 | nd
Q@&m&on@cmwf &mzavd 5.0 | ~05 | 097 | 187 | 790 | nd
v@§%%$ﬁﬁ£f”““““'ow 5 19 ~5.0 | ~05 | 0.9 201 | 79.0 | nd
G In the fumarole of the above | Gor 3 79| 50 ~0.5 | 093 | 194 | 805 | nd
G6 ditto Oct 8 79| ~5.0 | ~Lo | 0.8 | 10.0 | 8.0 | nd
G7§ Southern part of the caldera | oo - 3 79 ~5.0 | ~0.6 | 0.95 | 185 | 79.0 nd.
Gs Southwestern part of the Is. Oct. 3, 79| ~5.0 | ~05 | 0.93 | 19.1 79.0 n.d.
G9 ditto Oct. 8 79| ~5.0 | ~0.5 | 083 | 187 | 7.0 | nd

* Almost the same concentration to the atmosphereé (~1.5ppm)
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Fig. 12. Newly designed sampling
device for soil gas.
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