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Geomagnetic Survey on Kuttyaro Caldera

By Yasunori NISHIDA
Department of Geophysics, Faculty of Science, Hokkaido University
( Received November 25, 1986 )

Shipborne and ground magnetic surveys were conducted using a proton precession magnetometer
on kuttyaro caldera, Hokkaido, Japan. Modeling of the noticeable magnetic anomalies indicates the
presence of caldera deposits filling a basement depression. The proposed diameter of the depression
is considerably smaller than that of the caldera deduced from gravity anomalies. The depression
deduced from the magnetic anomalies is maldistributed at the eastern part of the caldera. Although
the origin of such structural discrepancy is not clear, it must be an important condition to be answered
when we study the mechanism of Kuttyaro caldera formation. No significant magnetic anomaly that
suggests the existence of a big magma reservoir was observed.

Dipole like magnetic anomalies of short wavelength were observed on Lake Kuttyaro. The
anomalies are thought to be originated from sunken intrusive rocks.
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Fig.1. Topographic map of Kuttyaro caldera and magnetic stations on Jand. Contours in meters. Faults
associated with the 1938 and 1959 earthquekes are also shown by dashed lines. Dots-dashed curve shows
the topographic caldera rim.

Fig.2. Tracklines of the shipborne magnetic survey
and the depth of the water in meters. Solid circles
show the magnetic stations established by
Hokkaido Geological Survey (unpublished).
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Fig.3. Distribution of the total force intensity of the magnetic field in nT. Solid and dashed contours

represent the positive and the negative anomalies relative to 48, 860 nT, respectively. Contour interval
is 200 nT.
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Fig.4. Distribution of smoothed magnetic anomalies. Contour interval is 200 nT.
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Fig.5. Model calculations of total force intensity
of the magnetic field. Strongly magnetized
crust is partly replaced by weakly or non
magnetized (a) inverted cone, (b) circular cylin-
der, and (c) sphere. Difference of magnetization
(A]) is given as 1 A/m.

Fig.6. Total force intensity of the magnetic field
on the surface of a reversely magnetized
inverted cone. Solid and dashed contours repr-

esent the positive and the negative anomalies,
respectively.
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Fig.7. Magnetic anomalies and model structure of Kuttyaro caldera along the A— B profile. Dashed curve
represents the calculated anomalies while the solid circles represent the observed anomalies.
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Fig.8. Magnetic anomalies of
short wavelength on Lake

° Kuttyaro. Solid and dashed con-
tours represent the positive and
ot the negative anomalies, respec-
N i 0 3KM  ively. Contour interval is 200

[ | 1 l nT.
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Fig.10. Distribution of the sunken intrusive rocks
(1~7) and the lave domes on land. Solid curve
represents the caldera rim deduced from the
magnetic anomalies while dashed one repre-
sents that deduced from the gravity anomalies.
Dots-dashed curve shows the topographic
caldera rim. N : Naka-jima, W : Wakoto, M :
Maruyama, NP : Nupuriondo, O : Optateshuke,
T : Tosamoshibe, R : Rishiri, S : Sawanchisap,
MS : Makuwanchisap, A : Atosanupuri.

i Nakajima Isl. b L. Kuttyaro .
0 1 km
| SS—|

49500

48000

48500

48000

Fig.11. Magnetic anomalies along the A—A’,
B—B’, and C—-C profiles across a fault
associated with the 1938 Teshikaga
earthquake.
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ENBEZNFIPLIKRENT Fig.13. Model structure along the A—B profile shown in Fig. 7. M

- v st represents the upper surface of the magnetic basement (Present
. ‘%*EML » REW ﬁﬂ)i\j} AE study) while G represents that of gravimetric basement proposed
PEIZA I NIRBOELAATE by NEDO (1985). _
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