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Izu-Oshima is one of the active basaltic volcano in Japan. This island 
is located roughly 100 km south of 'foley-o. It is well kno'.'m that in the time 

. of the recent activity of November,1936, not only the eruption of central 
cone, Miharayama, but also there occurred fissure eruptions trending NNii di ­
rection crossing the caldera rim. 

The last big eruption prior to the present one was taken place in 1950 
and 1951. In that periods, the author with bis colleagues made gravity sur­
veys there several times, and by the recent re-examination of these data. it 
became clear that some changes of gravity with time in that periods were al ­
ready appeared also in the ve~r place of fissure eruptions of 1986's recent 
activity. This fissure eruption is seemed to be something similar rel8.ted to 
the IJiddle East Rift Zone on the eastern flank of Kilauea volcano, Hawaii, 
where is famous of production of approximately 3 megawatts of electric power 
from the geothermal r:el1 iIGP-A. 

In the following, the author explains the outline of the studies menti­
oned 2.bove, 

On the mid-July 1950, a sudden eruption initiated a period of activity 
lasting for about 70 days until the last part of September 1950; after rema­
ining dormancy for five months, another active period of about seventy days 
occurred from the beginning of February to mid-April 1951. 

During these two periods of activity many eruptions occurred, and lava 
and other ectamenta were continually thrown out. The greater part of the 
atrio was covered with lava. 

This activity provided an opportunity to investigate whether ru~ signi­
ficant local changes in gravity talce place during the periods of volcanic 
activity, and to clarify this problem, the gravity surveys were conducted on 
Oshima island at four different times between September 1950 and April 1951, 
and the gravity measurements were done at more than 50 widely distributed 

: stations. 
For this surveys the authors used a North American gravimeter imported 

in August 1949 from the United States. Paralleling with these gravity measu­
rements, levelling survey was also performed at each station, using a Wild 
universal theodolite (Fig.l, rida et al., 1952). 

Regarding the results, as seen in Figs. 2-5 there appeared remarkable 
changes in the gravity values, by takiUG the levelling results into conside­
rations. By the levelling survey, it was clear that the maximum chanGes in 
level were only +20 cm mostly in the summit areas, These elevation changes, 
corresponding to 0.07 milligals in gravity effect, 
are neglegible in relation to the observed changes 
in gravity. Briefly speaking, the gravity values 
increased during the dormant phase and this was 
particularly noticeable within the SOlmna.. 

To explain the changes in graVity, authors 
assumed the presence of a spherical m~na beneath 
the crater which gradua.lly filling with magma. in 
preparation for the next eruption, and being drai­
ned, or partially drained by the eruption. The .' (. . 
sphere was calculated to be 200 meters in diameter ., t .,.-- ., \ 
at a depth of deeper than 2 .Ian. /010". .; • .;:·.f~..-?' ..... 

13esiues these, recently, by the re-examination \ .. hL,0~ 
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Fig. 1 	 Volcanic activity, gravity m....urement and lev.lling survey duting 1950 and 

1951'. volcanic active period. at Oshima volcano. 
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Fig. 2 Chnn~e in gravit)' between September 
and November, 1950.(Unit 0.01 mgal) 



of these data, syn­
thesizing all the 
changes of gravity 
with time, it became 
clear that some chan­
ges of gravity with 
time in that periods ~, 

were already appeared 
in the very places of 
fissure eruptions of 
1986's recent activi­
ty. 

In this case, of 
course, the effect by 
levelling changes was 
taken in+,o considera­
tions, although the 
amount was very small 
of several centime­
ters. 

For example, Fig. .cJ'
6 shows the cas~ obtai­ J l/f11i, $tuI!/kUl 

ned by combining the Fig. 3 Change in gravity between November Fig. 4 Change in gravity between February
result of Fig.2 with 1950 and February 1951.(Unit 0.01mgal) and April. 1951. (Unit 0.01 mgal) 
that of Fig.5.

In Fig.6, the changes in gravity within the period of Fig.2 are shown 
by the lines of"""""", while thos e within the period of Fig.5 are shown by the 
lines of___..-- , respectively. Looking carefully these results, the 8,Verase 
direction of changes in e;ravity ·:Iith time shows the trend of NNVI-SSE directi­
on crossing the caldera rim, although there are slight fluctuations of the 
pattern of gravity changes (this average direction is shOVnl by the straight 
line -).

By the \"lay, in this connection, it is also very interesting to see the 
seismicity before and after the fissure eruptions in the time of the recent 
1986's Hctivity, which is seen in Fig.7 (Yamaoka et al., 1988). 

In the leftmost figure, you see the seisll1icity of Nov.15-20, 1986, end 
in the middle, the seismicity of the fissure eruptions' time, Nov.21, 0-16 hr 
and, the riehtmost one shows the seismicity after the fissure eruptions, Nov. 
21, 16 hr - Nov.3l, 1986. 

There seem some fluctuations between the directions of seismicity with 
time, although the average trend shows NNW direction. Comparing these with 
I!'ie.6 of gra.vi ty change of 1950-1951, it is very interesting to see the simi­
larity between them. 

Let us consider 
here on the gravity 
change Viith time along 
the NNW direction cro­
SSing the caldera rim 
in the time of 1950­

's activity in 
6. 

This matter is 
very interesting becau­
se these e;ravity chsn­
ges in this area may 
suegest the upYIard 
crypto-rnarrmatic activi­
ty, Z'lthough the energy 
might nQt enough to 
make fissure eruptions 
in those days. 

But, it is import­
ant· to see that the pre­
p2.rations for making 
fissure eruptions might J """ S¢JI>;.ItI 

already have been made ... ~. (;Fig. " Chan~e in gravity between November ". Change In gravity (I'fSO-I'f5t) I. 
more than 35 years a[;o. 1950 and April 1951. (Unit 0.01mgal) 

Fissu", eruptions (.) (1'I8(;) 
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On the other hand, regarding the recent activity of Nov.,1986, from the 
geochemical and petrological standpoints, it is interesting to see that the 
ejecta from the central crater of 
Miharayama are different from those 
erupted from the fissures on the 
caldera floor and on the outer slope ..:.
of the main volcano, namely, the 

amount of main chemical composition 
 '-:~ . 
SiO is quite different in the cent­

ral crater and the areas of fissure 
 ~ 
eruptions, that is, for the former 

SiOL 51-53~, while for the latter, 

SiO~ 54-55%, using the ejecta of Nov' Ifi-2D, 1186 Nov.2~ cf-/(.h N6V,2~ Il!'­
scoria. This matter might suggest 
 Fra· 7 Sei.sJ11ic..ity Jef"'!'t! -J"'fer ':'l'Y/I!:~;1
the difference of conduits and heat 

supply sources for these eruptions (Yamaoka et al., 1988) 

(Aramaki and Fujii, 1988). 


These phenomena remind the author the similarity with the case of the N[i­
do.le East Rift Zone on the eastern flank of Kilauea volcano, Hawaii (Thomas, 
1986 ).

Of course, there are differences between the case of Oshima and HaV'laii, 
from the size of length of the Rift zone and fissure, and also from the conso­
lidation of the basement. 

At the eastmost of the Middle East Rift Zone of Kilauea, it is famous 
the geothermal well IIGP-A. The well w~'-s completed in 1976 to a depth of 
meters and has a bottom temperature of approximately 358"c. This well has a 
production capacity of about 50000 kg/hr of a mixed phase fluid (5010 liquid 
and 50 % steam). A geothermal generating facility is presently installed on 
this well and is producing approximately 3 megawatts of electric po'wer (Fie.8) 
(Kroopnick et al., 1978, Thomas, 1980). 

Around this well, already the subterranean structures were made clea,r by 
~eological, geophysical and geochemical studies. One of them is shown in lrig.9 
tFurumoto, 1978a.).

There seem to be suitable reservoir and basement from this figure. In the 
ce,se, of Oshima, there 
are still under the 
unconsolidated si tu­
ation, however consi­
dering from the success 
and similarity to the 
Kilauea's case, even at 
Oshima, it is full of 

,hope for the natural 
work to make the back­
ground of geothermal 
structure in the near 
future. 

Regarding this 

matter, some conside­

rations will be seen in 

the following. 


In the place of 

the recent fissure eru­

ptions, where the gra­

vity changes Vlere fou­

ned in the time of 1950­
1951's activity, aero­
magnetic surveys were 

conducted .by the Hydro­

eraphic Depe.rtment of f{;ari time 

Safety ~~ency 8fter the volca­

nic eruption of nov. 1986 

(Ueda et al., 1988). 


In this case, some m8gne­ 7./KotA
tic anomaly caused by thermal 

demagnetization has been dis­

covered just over the south- Zone by

most fissure (starting point), 


o. I{> 
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Fig.S Eastern flank of Kilauea volcano (Thomas,1986) 
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9 	Structure of Kilauea East Rift 
seismic data (Furumoto. 1978a) 
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'created by eruption on 
Nov.21, 1986. Amplitude ~ .----------------------------------------------------; 
of anomaly caused by 
thermal demagnetization 

/' 	 I$()m(d~amounts to 300 nT and 
the width of demagneti ­ 11 { /~~~----- ---------- ­zed part, which is run­ '0 
ning N60'Wfrom the ErlJhttOlls ,: 	 II Swfo.ce 

"T 	 No. 3 st~~ wevicinity of the south­
t,I ,I" 	 (Oshima. Dnscn Hrrte ) lmost 	fissure, is rang­ r5 IIing from 300 m to 400 m -" ./in horizontal distance. 

This matter may sugr;est 
the intrusion of dike. 80 Oct Nw De.: J'D-YI Feb /vfA.T' Apr fill,,! JUJ1 Ju.t Au.: Sap Oc.,. Nn 

On the other hand, 1'l8G ''181 
at the northmost area l!'ig.10 Tempore.l variation in temperature of fumarolic 
of the caldera wall, (jas from No.3 well of Oshima Onsen Hotel 
where is about 3 100 NNE ~ Wal{ita et al., 1988)

of the central cone, 

Iiliharayama, there 2,re some wells belong to the Oshima Onsen Hotel. At one of 

them, No.3 steam well, temporal variations in temperature' have been monitored 

since October, 1986 (Fig.10, Wakita et al., 1988). ' 


Temperature of gas increased 5-6' c after the eruption of Novel:lber, 1986, 
reached the maximUm value in February-nI2.rch in 1987 and then decreased cradu­
£l.11y. It can be seen that the gas temperatures at both surface and the depth 
of 150 III (this depth is th01.1{;ht to be correspondinr; to one of the basement of 
caldera) show the decrease to the base before the eruption, within one year. 

ITobably, this matter may sue;gest that the circul8.tion of subterranee,n 
ge.s or steam includine thermal water, could be occurred. 

Considering the above matters, there will be the possibilities of form­
ing the subterranean hydrothermal system, provided suitable basement is esta­
blished, with the lapse of time in the future. 
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