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SEISMICITY IN FINLAND AGAINST A BACKGROUND OF THE COSMIC
CONDITIONS
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Fig. 1. Finland and earthquakes within its limits (1 900—
1950). The magnitudes (M) of the earthquakes are: 1)
2.1—3.0; 2) 3.1—4.0; 3) 4.1—5.0; 4) 5.1—5.2,
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Earthquakes of various plicated regions of the
world proved to be dependent on cosmic con-
ditions in which the Earth is (TamraZ};an 1967,
1966). The platform regions and the shield area
in particular have been insufficiently studied in
this respect. Some of the problems concerning
earthquake distribution under various cosmic
conditions conform to the very old shield area of
world, the Baltic shield, which comes under brief
consideration in this paper. The article considers
seismicity in Finland in connection with cosmic
conditions. Earthquakes from 1900 to 1950 will
be considered according to the published works
(Bath 1956). Within these 50 years (1900—1950)
about a hundred earthquakes were registered
(Fig.. 1.).

Below, in order to analyse the seismic material,
it has been necessary to use some conventional
terms, such as synodic and reduced anomalistic
age of the earthquakes as well as reduced lunar
days.

The average synodic age of an earthquake is
the time (in days) which has elapsed after the
new moon prior to the earthquake and which is
calculated as relative to the average duration of a
synodic month consisting of 29. 6 days. In this
paper the difference in the time interval between
two real subsequent new moons and the duration
of the average synodic month is corrected.

The reduced anomalistic age of an earthquake
is the time interval (in days) which has elapsed
since the last passage of the moon through the
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TaBLE 1

Strong earthquakes in Finland (1900—1950)

Dates )Giersrc\n¥:xc:c Lm;‘“lc l,on%;rudc M:\g:i'tude tSh-‘cnfadrl(k:lc;‘\fkfs( Icﬁi‘lh:fxcn(ir

(hours, minutes) (days, hours) time (hours)

1L 340902 . cvnsdoesiimansy 250 65.3 27.2 3.9 111 15.4
10, 45 190210 .0 =5 i Binim s 5 19 30 64.3 27.6 5.2 217 Tt
25, 12:. 1905 ..o s s crnwine i 17 50 65.7 28.6 3.5 000 7.0
17. 8. 1909 < seninvaies 920 62.1 21.9 3.5 121 21.2
G L . ) SR e SIS 8:55 62.9 27.6 4.3 604 177
18: B 1926k cin ¢ o sisies vas 1358 65.8 28.5 5.1 923 19.8
p 4 [ A R 20 00 65.5 29.0 4.2 23 14 14.8
16: 1151931 ioov o oidasans 321 62.5 25.8 4.9 605 12.0
16, 11 1931 <wusoivonaass 19 30 62.5 25.8 4.3 621 3.6
ST o 3 e s 2205 62.0 23.8 3T 25.22 14.8
26, 9 19 .o ivasees 315 66.8 24.5 3.7 17 02 3.0
2 Y1938 . it 16 40 62.1 28.0 4.0 2501 10.2
12,32, 1934 .cic woniievie 2010 60.2 23.2 4.4 6 06 4.6
13; 12. 1934 a5 20 cvnmasts 19 36 60.2 23.2 3.7 702 3.4
y b O B 0 S R e 2227 60.2 23.2 4.2 617 6.5
13; - 1.13985 e ecvosn aren 2308 60.2 23.2 3.8 618 7.2
T T s e s s 14 40 63.4 21.3 3.9 1219 17.8

perigee, and which is calculated from the average
duration of an anomalistic month of 27. 6 days.
For the conversion of the current anomalistic
age into the reduced anomalistic age a correction
is introduced (sometimes up to some dozens of
hours).

For the purpose of uniformity, it is conven-
ient to use the reduced lunar days conjugated
by duration with the solar days instead of the
lunar days with a duration of 24 hours 50
minutes.

The distribution of earthquakes in Finland
(with magnitude M = 3) according to the day of
the synodic month is shown in Fig. 2. As is seen
from the drawing, the strong earthquakes with a
M =>4 are distributed unevenly
within the synodic month. The greatest number

magnitude

of earthquakes is located in the interval between
the 2nd and 10th of the synodic month (Table 1).
Thus, e.g. out of 8 strong earthquakes less than
7 took place at the synodic age in the interval
between the 2nd and 10th days. Thus the recip-
rocal location of the three interacting bodies
(the Earth, the Moon and the Sun) is found to

Fig. 2 Diagram of the distribution of strong earthquakes
(with magnitude M> 3) in Finland.

Date of the average synodic month is indicated in the

circumference. The magnitude (M) of the earthquakes are:
1) 5.1—5.2; 2) 4.1—5.0; 3) 3.0—4.0,



be of some importance to the origination of
earthquakes.

The distribution of seismicity according to
the dates of the synodic month becomes espe-
cially selective when examining the energy
released by earthquakes (Fig. 3). In Finland most
seismic energy (96 9%,) was released in the inter-
val between the 2nd and 10th days of the synodic
month. For the rest of the synodic month (10—
29. 6 and 0—2 days) the daily release of energy
was 56 times less than that within the foremen-
tioned days (2—10 days) of the synodic month.
This is a remarkable fact, indicating the extremely
important role played by lunar phases in the
distribution of seismic energy during the lunar
month.

The distribution of seismic energy depending
on the synodic and reduced anomalistic age is
shown in Fig. 4. It is seen that most of the strong
earthquakes (with magnitude M >4.1) in Fin-
land are located in narrow bands elongated in a
direction going from the left hand corner to the
right upper one.

The distribution of the strong earthquakes
according to local lunar time and simultaneously
according to their synodic age is shown in Fig. 5.
An almost distinct maximum of the strong
earthquakes in certain sections of this figure
indicates the role of cosmic influences on the
period of intense seismic activity in Finland.
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Fig. 3. Distribution of the energy of earthquakes in

Finland from 1900—1 950 depending on the average

synodic age; the change of seismic energy (E, x 1018 erg)
is shown by twice-slidding three-days period.
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Fig. 4. Distribution of earthquakes of M > 3 from 1 900
—1950 depending on the a average synodic and reduced
anomalistic age. Days of the average synodic month are
on the horizontal line. Days of the reduced anomalistic
month are on the vertical line. The dots show the time
during which the lunar orbit perigee is close to the
syzygy zones. Circles desingnate earthquakes. The mag-
nitude (M) of the earthquakes are: 1) 5.1—5.2; 2) 4.1—
5.0; 3) 3.0—4.0,
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Fig. 5. Distribution of earthquakes in Finland according
to the hours of the reduced lunar days (calculated from
the moment of the upper culmination of the moon) and

simultaneously according to their synodic age
(1900—1950).

The magnitude (M) of the earthquakes are: 1) 4.3—5.2;
2) 3.5—4.2,
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This largely concerns the distribution of earth-
quakes during the first half of the 20th ceatury.

An earthquake is the result of continuous
development within the planet’s interior. At the

same time specific correlations are presented
testifying to the effect of cosmic conditions
triggering an energy release in foci. This is of
considerable interest.
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