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Introduction.

In 1929, L. Don Leet® proposed a method of determining the
direction of approach of microseisms at a station equipped with three-
component seismometer assuming microseisms as Rayleigh waves.

In 1985, A.W. Lee® proposed a statistical method to determine
the direction of approach of microseisms by examining the most pro-
bable phase differences between the horizontal- and the vertical-com-
ponents on assumption that microseisms are Rayleigh waves. He
applied this method to the records of microseisms observed at Kew-
Observatory to determine the direction of approach of microseisms,
and emphasized that Love-waves were not to be found in microseismic
waves.

We?® also applied his method to the records of microseisms observed
at Tokyo University, but we could not get such clear results as those
obtained by Lee.

In 1938, J. B. Ramirez*® described the orbits of an earth particle
in accordance with the records of microseisms observed with the three
components of Galitzin-Wilip seismographs at Florissant station, and
he concluded that microseismic waves were of the Rayleigh-wave type.
On the other hand he observed microseisms by means of the tripartite
method at St. Louis and determined the mean directions of approach
of miecroseisms, and he emphasized that all the determined directions
of incoming microseisms at St. Louis point to a deep barometric low
over the ocean.
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L. Don ILeet® applied further his above-mentioned method to the
study of a mieroseismic storm in New England, and he obtained the
results that microseisms do not radiate exclusively from the center of
a well-developed low-pressure storm area, and that their directions of
approach are correlated with the position of a cold front associated
with the generation of the storm when passing over the ocean. In
1948, he® asserted again his results. Thereafter he™ argued with S.
Katz® about this hard problem.

As stated above, many studies concerning the type of microseis-
mic wave-motion have been published, but we think that these studies
have some weak points, respectively. Namely, Lee’s method is unfit
for studying the directions of approach of individual microseismic waves,
because his is a statistical method. Ramirez obtained his results by
simply contrasting the mean directions of approach of microseismie
waves at St. Louis with the paths of an earth particle at Florissant
about 21.8 km. apart from St. Louis. It seems to be improper to treat
the results observed at two points standing apart from each-other
with equal weight, in studying microseismic waves.

Leet’s method has also some weak points because he made use of
only the three-component records observed at one station, Harvard,
and did not obtain the direction of approach of microseismic waves
which ought to have been ecompared with the orbits. '

Thereby in addition to the tripartite observations, we intended to
get the records of three-component tromometer at one of tripartite
stations so as to clarify the relation between the orbits of an earth
particle and the determined direction of approach of these waves.

We were able to set up our three-component tromometer at the
end of February, 1951, but could record microseisms for only one day
i.e. March 8, 1951, when the amplitudes of microseismic waves were
fairly large and regular. In this paper we will report the results
obtained by the records.

Microseisms of March 8, 1951.

We used in this research four horizontal tromometers® which
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were adjusted to T,=10 sec., v=c, V=2000, and one vertical tromo-
meter® which was adjusted to 7,=6.5 sec., v=6.33, and V=840 as
shown in Table I. One horizontal tromometer was set up in NS-
component at the two stations, C and E of Fig. 1 of our last paper,

Part III'°, respectively, and two
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horizontal- and one vertical-tromo-
meters were set up in NS-, EW-
and UD-components at F-station.

- 'We could obtain simultaneous-
ly the orbits of an earth particle
at F-station and the directions of
approach of microseismic waves at
the tripartite stations, C, E and
F.

There is a certain amount of
difference between the constants
of horizontal component and those lo2s <
of vertical component mentioned | f/J .
above, but the difference in the
phase lag caused by the differen-
ces of constants of tromometer is
only 1°24’ to the forced vibration
of 4 seec. period as shown in Table
I. This difference is only about
0.016 sec., converted into time, and it may have scarcely no effect upon
the orbits of an earth particle.
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Fig. 1. Weather map for ¢A0(m a. m.,
March 8, 1951.

Table I. Constants of the tromometers.

.. " Period of forced
(ﬂe?& Damping Geom'%tric?.l vibration=4sec.
vibration ratio ] magnification Phase lag Magélolgléatlon
- | . N
NS- and EW- sec. . ,
components 10 > 2000 136°24/ 0.86
UD-component 6.5 6.33 840 135° 1.14

On March 8, 1951, there were two barometric lows over the

10) This vertical tromometer was also designed by F. KISHINOUYE, and the paper
about this was read at the monthly meeting of the Institute on July 6, 1943.
11) R. IkEGAMI and F. KiSHINOUYE, Bull. Earthy. Res. Inst., 29 (1951), 305-312.
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Pacific Ocean on the east of Kwantd-District and Kamchatka Peninsula,

respectively, and the cold fronts stretched southeastwards from the
respective lows as shown in Fig. 1. It was blowing 20~25 m./[sec.
from the previous day and the Pacific Ocean near Kwanto-District was
very rough. ;

Fig. 2 shows a part of the records of microseisms obtained under
the weather condition mentioned above.
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Fig. 2. A part of the three-component seismogram at F-station.
(This figure is one half of the actual size.)

The projections of the path of an earth particle on horizontal,
meridional and prime vertical planes, which were illustrated in accor-
dance with the three-component records observed at F-station, are
shown in Fig. 8. We have given the orbits of five wave-portions,
V, VI, VII, VIII and IX, illustrated in Fig. 2, because the orbits of
the other wave-portions show also, on the whole, the same tendency.
In Fig. 8, the direction of approach of a microseismic wave judged
from the orbit is shown by an arrow, and the direction determined
by tripartite method on the same wave is shown by a dotted arrow.
The tendencies will be made clear by a glance at these figures.
Namely, the waves, V, VI and VII express the well-developed forms
in three components, and an earth particle is revolved on the vertical
plane nearly elliptically. The directions of approach judged from the
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Fig. 8. Projection of the path of an earth particle. Orbits, V, VI, VII,
VIII and IX, correspond to the wave-portions, V to IX, of Fig. 2,
respectively. The arrow shows the direction of approach of a micro-
seismic wave judged from the direction of rotation of orbit, and the
dotted arrow shows the direction of the same wave determined by
the tripartite method.

orbits are quite in agreement with the directions determined by tri-
partite method. But it is very suggestive that the direction of the
wave-portion V is quite opposite to the direction of the wave-portion
VI though no irregularity is to be seen on the records of these waves,
and in all probability this fact seems to afford a key for the solution
of the nature of microseismic waves.

We found also that the directions of approach of the individual
microseismic waves are fairly scattered about, and that they are
radiated from a fairly wide area rather than from a restricted source.

In the wave-portions VIII and IX the amplitudes of vertical mo-
tion become remarkably small, and only the motions of horizontal
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component are developed. We could not decide the direction of approach
of these waves by the orbits, but judging from the directions deter-
mined by tripartite method, we found that these waves were of the
Love-wave type, and that the direction of the wave-portion VIII was
nearly opposite to that of the wave-portion IX.

In 1947 Leet™ pointed out that there seems to be no doubt about
the existence of also a horizontal motion with no vertical component.
In our previous paper we'® again pointed out the same fact, which
can now made clearer by adding the records of vertical component.

The results mentioned above are those obtained at a single day,
i.e., March 8, 1951, but we think the results suggest that the origin
of microseisms is exceedingly complex.:

In conclusion, we wish to express thanks to the staffs of the
Tokyo Astronomical Observatory for setting our instruments, and to
Mr. J. Moroga, Mr. H. Yoshioka and Miss M. Kotaka for the aids they
offered in the observations.

The cost of this investigation was defrayed from the Scientific
Research Expenditure of the Department of Education.
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