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1. The results of the topographic survey of the crater of Volcano
Mihara have been reported in the previous paper.” According to this
survey, the present pit is almost conical in shape, being about 300 m
deep measured from the top of the pit wall. Although the mean dia-
. meter of the pit was only 100 m at the time of S. Nakamura’s survey
in 1924 and 230 m by H. Tsuya’s measurement in 1933, it is about 310
m at present. These results show that the mean diameter of the cra-
ter has increased linearly with time, as shown in Fig. 1. During the
period from 1924 to the present
(19387), there has been no marked

activity of the volcano except in- 300 °
cessant rumblings and voleanic

earthquakes. The changes in the /
diameter of the pit may therefore 200

be due to collapses of the crater

wall owing to these rumblings and

earthquakes, while the corrosion of 10}« -
the rocks forming the pit wall by 1925 1930 7.935 sear
the effect of volcanic vapours may Fig. 1. Changes in the diameter of
be indirect, but it is at the same the crater of Mihara.

time the most important cause of these collapses.

2. Since the changes in the topography of the interior of the pit,
especially those in the depth, reflect most clearly the activity of the
volecano, a re-survey of the topography of the interior of the pit was
made in August, 1937. The method was exactly the same as that used
in the previous case. By this re-survey it was found that the bottom
of the pit has been covered with a sheet of newly formed solidified lava
that flowed out probably during the minor activity of July 17, 1937.

1) R. TAkAHASI and T. NAGATA, Bull. Earthq. Res. Inst., 15 (1937), 441.



1048 R. TAKAHASI and T. NAGATA. [Vol. XV,

Except for this lava sheet, no marked change in the general topography
was found to have occurred since the time of the last survey (Nov.,
1936). As will be seen from Figs. 2, 3, the new lava sheet has over-
spread the bottom in the shape of a platter, 65 m in diameter, the
molten incandescent lava being visible beneath this solidified lava sheet
through its cracks. The position of the largest of these cracks was
determined with the same method as mentioned in the previous paper.
In Table I the results of this determination are given for comparison,

Table I.:
cracks x Yy z
m m | m m X m m
No. 1 (Nov. 1936) | +104-6%17 |  -+917£18 = —277£34
No.2( # ) + 951%14 | +81:3x13 —9289-4:£2:7
Aug. 1937 +114:7£1-7 \ +92-51-3 —998-7436

together with those of Nov., 1936. These values are referred to the
same coordinates as those mentioned in the previous paper. Since these
values show that there has been no marked changes in the depth of the
pit during the last year, we may conclude that Volcano Mihara has
been quiet, and is likely to remain so for a while, seeing that a mark-
ed rise of the pit bottom must invariably precede a severe eruption

Table II.

Reading of Current No. of Lamp Temperature ! Condition
460 m.A. No. 1 1020°C Little Smoke
489 ” 1070 No Smoke
473 o 1040 ”

498 ” 1095 "

483 ” 1055 ”

483 " 14 ”

449 ” 990 Smoke
485 ” 1060 No Smoke
465 ” 1020 Little Smoke
430 No. 2 1010 "

451 " 1060 - No Smoke
430 ” 1010 ) Little Smoke
439 No. 1 970 Smoke
458 . mwe- 1010 Little smoke
465 v 1020 ”
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of this volcano,” just as it is the case with Asama.”

3. The temperature of the incandescent molten lava in the crater
of a volcano is closely related to the activity of the volecano. Many
reports have therefore been published on the temperature of the molten
lava of such volcanoes as Vesuvius, Kilauea, Asama, Stromboli, etc.
The writers measured the apparent temperature of the molten lava
seen in the openings at the bottom of the pit of Mihara by means of
a filament-disappearing-type pyrometer. To minimize the dispersion
and absorption effects due to the emitting vapour, the measurement
was made at night when there was very little or no vapour emission.
These measurements are shown in Table II, in which “no smoke” means
that no vadour could be seen anywhere in the whole crater, “little
smoke” that the space from the bottom to the height of the shelf shown
in Fig. 4 was filled with very light vapour, and “smoke” that the whole
space of the pit was filled with '

observer
the same very light vapour. _=—————oe—______ A
These discontinuous changes in /
the conditions of the vapour are
due to differences in the state of
air circulation in the crater. The
mean temperatures in these three
states, “no smoke”, “little smoke”, T Trs T
and “smoke” were 1060°C,
1015°C, and 980°C respectively.

To reduce the dispersion ;
effects above mentioned to the =
minimum, the following calcula- — I —
tions were made. Fig. 4. Vertical section of the crater

Assuming that the energy of Mihara.
change dJ of the radiation emitted from the incandescent lava is pro-
portional to the density of the vapour in the differential interval ds
of the path from the lava to the observer, we have

dJ = —cJods, =00 eeeeieeee... (1)

100 m

where ¢ is a constant. Integrating (1), we get

J= Joe—"goa‘h, ............ (2)

where J is the observed energy and.J, the true energy emitted from

2) F. OMmoRri, Rep. Earthq. Inv. Comm., No. 81 (19i5).
3) T. MINAKAMI, Bull. Earth. Res. Inst., 15 (1937), 499.
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the radiant source. As the vapour seemed to be distributed almost
uniformly in the space under investigation, in both cases. of «little
smoke” and “smoke” we assumed that the density 6 of the vapour is
always constant throughout the range where the vapour is present.
Of course the ranges of integration with regard to s in these two cases
differ from each other. If we take

co=Fk,
J=J.e", (3)

where k& is the coefficient of dispersion or absorption, and s the length
of the part of the path of the radiation that is in the light vapour.
As shown in Fig. 4, the lengths s are 160m and 330m in the cases
of «little smoke” and “smoke” respectively.

Assuming further that the radiation process in our case follows
Stefan-Boltzman’s law, namely, J=¢T%, we get the following relation
from eqation (8):

Alog T =4log T, —ks, 4)

where T and T, are the observed and true temperatures of the incan-

descent lava, both being expressed in the absolute temperature scale.
We shall now calculate the true temperature T, from our observa-

tions, which are fully shown in Table III. In determining the value

Table III.

Condition T S
No Smoke 1333°K (1050°C) 0m
Little Smoke 1288 (1015 ) 160
Smoke 1253 (980 ) 330

of T,, only the observed values of T that correspond to the two cases
of “smoke” and “little smoke” were used. The observed temperature
T in the case of “no smoke” was used only for checking the results
of these determinations. The results thus calculated are :

T,=1335°K
ke =0-00037 per meter.

The magnitude of T, calculated above exactly agrees with the ob-
served values in the case of “no smoke”. We may therefore feel as-
sured that this temperature of 1060°C at the surface of the incandes-
cent lava is not very far out.
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The temperature determined by us seems to be slightly higher than
that found by K. Fuji? in 1918, just after the last severe eruption of
this volcano (when T'=890°~1010°C). This discrepancy may be due
rather to the changes in the effect of cooling by air on the surface of
the hot lava than to changes in temperature of the lava itself, for the
lava in our case is in the bottom of the cone-shaped crater, 300 m deep,
the greater part of which is coverd with a solidified lava shell, where-
as when K. Fuji made his observation the lava had been exposed to
open air at the same level as the present crater mouth.

4. During our temperature observation, we noticed that a wavy
deformation had formed on the surface of the incandescent lava ac-
companying the intermittent vapour discharges from the lava. The
deformation, which is of wave form with respect to space, makes an
aperiodic motion with respect to time. The wave length 2 and the
amplitude of the deformation were 1:5~22m and 05~0-7m respecti-
vely. The time interval r, in which the amplitude of the elevation be-
comes 1/10 of the initial value, was observed to be 1:8~2-1 sec.

Although we have not at present any reliable knowledge of the
mechanism of formation of this wavy deformation nor of its character-
istics, i:e. whether it is a diverging wave or a standing wave, it is cer-
tain that this deformation is due to the disturbances caused by the
intermittent gas emission, and that the surface of lava thus deformed
begins to return to its stable state as soon as the gas discharges cease..

Assuming that the deformation is a standing gravity wave in a
viscous fluid, we shall now estimate the magnitude of the coefficient of
viscosity of the incandescent lava. For simplicity, we shall treat it as
a two-dimensional problem, taking the a-axis horizontally and the #-axis
upwards.

The equations of motion and the condition of continuity are

2y 1 9p ov 1 op cu , ov
——=——tPh, == T ply—g, 47 =0,
ot p oz Toat p 2y g cx Oy

where the notations u, v, p, p, t and g conform to the common usage®
and v donotes the kinetic coefficient of viscosity. If we take

/y
0 _3 L, 0%, 0
or oy oy ox

’

4) K. FuJr and T. MizocucHI, Proc. Tokyo. Math. Phys. Soc., 7 (1914), 243.
5) See Lamb, Hydrodynamics, 4th ed. p. 591.
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then r2g=0 a_zib=yl725!;
Tt "
(5)
and ~B=%—-gy, J
p ot
02 |, o2
where 2 = —
‘ 4 ox2 oy
The solutions of equations (5) are
¢____ (Aeky_l_Be—ky) eikx+at
96_____ (Cemy_l_De—-my) eik.r+al
where '
mr=k2+Z .
v
In our case, '=2Tﬂ is already given by the observation. We assume

further that the depth of the fluid is infinitely large, and that the tan-
gential and normal stresses at the free surface are zero, surface ten-
sion being neglected; whence

(pzy) y=0— (pyy) y=0—" 0

Under these assumptions, we get the following relation after elimi-
nating A, B, C, D;

'(06+2Pk2)2+gk=42Vk3L/E2+OL/V. (6)

Since in an extremely viscous fluid »>1, we get the following approxi-
mate relation from equation (6),

* 2vk ‘ ™

In our case e **=1/10, and k=2r/180

that is, = =11, k=0035. :
Putting these values in equation (7), we get

v=1-4x10* gr./cm. sec.

As the mean density p of Mihara lava is 30, the cofficient of vis-
cosity becomes p=vp=5x10* C.G.S.
The magnitude of the coefﬁment of viscosity thus obtamed is near-



(\@ Newly ejected and solidified lava,

A B, Clacks, through which incandescent lava is seen,
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Fig, 2. The crater of Voleano Mihara,
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ig. 3. The bottom of the crater of Mihara, )
Newly ejected and solidified lava,.

AB. Clacks, through which incandescent lava is seen,
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Fig, 2. The erater of Volcano Mihara,
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Fig, 3, The bottom of the crater of Mihara,
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ly equal to that of “Miduame” at 20°C, as determined by N. Miyabe,®
or to half of that of glycerine at 18°C.

The viscosity of the lava in the deeper part, however, will be smal-
ler than this value obtained in the present study.

In conclusion, the writers wish to express their cordial thanks to
the Hattori Hokokai for financial aid given, and to Prof. M. Ishimoto,
the Director, for his interest in the present work.
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6) N. MIvABE, Bull. Earthq. Res. Inst., 12 (1934), 199.



