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Fig. 2. Topographical map around Lake Kuttara.
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Fig. 3. Distribution of the ejecta from Kuttara Volcano.

1: Kojohama fragmental ejecta, 2: Pon-ayoro pumice deposit
(Mainly composed of pumice flow deposit), 3: Noboribetsu
welded tuff, 4: Ronpége pumice deposit (Mainly composed of
pumice fall deposit), 5: Kita-yama lava (Augite hypersthene
andesite).

{Compiled by T. ISHIRAWA, from 1/50000 geological maps of
Noboribetsu-onsen and Tokushunbetsu).
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Table .1  Gravity values observed on and around Lake Kuttara.

3 0 Height Normal Observed Free-Air BOUGUER

c1g value value anomaly anomaly
141°E 42°N (m) (mgal) 980, (mgal) 980, (mgal) {mgal)
No. 1 10.5 303 257 404.49 408.60 83.42 54.71
2 11.8 29.3 402.99 40912 85.44 56.73
3 12.0 29.7 403.59 408.31 84.03 55.32
4 12.0 30.0 404.04 407.78 83.05 54.34
5 11.7 304 404.64 408.63 83.30 54.59
6 114 305 404.79 408.91 83.43 54,72
7 11.0 305 404.79 409.34 83.86 55.15
8 10.7 304 404.64 409.27 83.94 55.23
9 11.3 29.2 402.84 411.06 87.53 58.82
10 10.8 29.2 402.84 413.55 79.31 61.31
11 104 295 403.29 413.07 89.09 60.38
12 10.2 29.7 403.59 410.73 86.45 57.74
13 10.3 30.0 404.04 408.97 84.24 55.53
21 116 30.0 404.04 403.34 78.61 49.90
22 115 30.0 404.04 402.62 77.89 49.18
23 11.3 299 403.89 402.11 77.53 48.82
24 11.1 29.8 403.74 402.37 77.94 49.23

25 11.0 29.8 403.74 403.15 78.72 50.01°
26 10.8 29.7 403.59 404.07 79.79 51.08
27 10.7 296 403.44 406.17 82.04 53.33
28 105 29.5 403.29 410.18 86.20 57.49
FAR HEREOWEE,rLBLILET - ¥ FE5H HARCHBHEXHLALL O
CREAAT (AL A, Fig. 5. Distribution of the BOUGUER
BREXEL T anomaly corrected for topography.

Fig. 4. Distribution of the BOUGUER Unit is mgal.

anomaly deduced from the values

observed on the shore of Lake

Kuttara (not corrected for top-

ography). Unit is mgal.
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Fig. 7. Distribution of the BOUGUER
anomaly corrected for topography.
Unit is mgal.
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Fig. 8. Residual anomaly in mgal.
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Fig. 9. Distribution of the BOUGUER
anomaly on Lake Averno (volcanic
crater) in Italy after A. OLIVERI
DEL CASTILLO et al.  Unit is mgal.
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4. Gravity Anomaly on Kuttara Caldera Lake in Hokkaido

Izumi YOKOYAMA, Sinzi NAKAI, Yasunori NISHIDA
and Tomoyasu HIROTA

(Department of Geophysics, Faculty of Science,
Hokkaido University)

Lake Kuttara is situated at the eastward of Noboribetsu spa and is a circular lake
measuring about 2.4km in diameter. It is a small caldera on the top of a circular cone
of which topographies are approximately symmetrical. The caldera rim measuring about
3km in diameter, surrounds the lake and stands 150-250 m from the lake surface. Much
ejecta such as fragments, pumice and welded tuff, are found around the caldera.

This lake freezes in the depth of winter and hence it is possible to use a land gravity
meter in order to measure gravity with high accuracy on the lake. Gravity measurements
by means of a LACOSTE & ROMIERG Model “G” Geodetic gravity meter on the lake were
made in August, 1965 and those along a diameter across the lake were carried out in
March, 1966 when the lake water was frozen.

Normal background distribution of gravity anomalies is deduced from the values
observed on the lake shore. Topographical corrections are calculated graphically only
for the lake water because the surrounding topographies around the caldera are almost
symmetrical and are not steep. Thus the local residual anomalies are found to be low,
amounting to 15mgal at the centre of the lake. The low gravity anomaly, though the
amount is rather small on this small caldera, is characteristic of volcanic calderas.

The mass deficiency responsible to the above low gravity anomaly is estimated as
7.0x107 ton by Gauss’s theorem. This affords an example of the mass deficiency to be
observed on the small calderas in diameter. The relation between the diameter of
calderas and their mass deficiency deduced from gravity anomalies is presented together
with that of meteorite craters in Canada. On the calderas, mass deficiency is proportional
to the 3.61th power of the diameter and on the meteorite craters, proportional to the
25th power, both being a little different from the third rule. The difference of the
above proportionalities between calderas and meteorite craters may due to the difference
in the mechanisms of their formations.

12) I. YOKOYAMA ; Volcanic calderas and meteorite craters with the special relation to their gravity
anomalies, Jour. Fac. Sci., Hokkaido Univ., Series VII, 2 (1963), 37.
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Photo. 1. Lake Kuttara in autumn seen from the northern rim.
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Photo. 2. Lake Kuttara in winter seen from the western rim.

BHE 3. {oibil ks s ENE (1966 43 )
Photo. 3. Gravity measurement on the frozen lake,
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