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Abstract

In summer and autumn 1965, an explosion seismic inves-
tigation of crustal structure was carried out in S. W. Finland.
Three layers were found in the crust. Of the two crustal models
calculated, the following was accepted:

H;, = 12.2 km v, = 6.07 km/sec

H, = 18.0 » V, = 6.51 »

H, = 11.8 » Vy, = 6.64 »
Depth to Moho = 42.0 » V., = 8.03 »

1. Introduction

In summer and autumn 1965, the Institute of Seismology and the
Geological Survey carried out a seismic study of the structure of the
Barth’s crust in S.W. Finland. In all, 150 underwater explosions were
blasted in the Gulf of Bothnia on a line which exceeded 170 km.

In this work an analysis has been made of the records from seven
stations located on land on the line Rauma to Porvoo, the shortest distance
to the explosions being 17 km and the farthest 411 km. The records of
the 49 greatest expolosions are included in the investigation. The refrac-
tion line A—A and the recording stations are represented in Fig. 1.
The recording stations are denoted by numbers 1, 2, 3, ete. No list of
observations or explosions is included in this short preliminary paper.
A list of explosions with charges of at least 50 kg was published by the
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Fig. 1. The refraction lines and the two alternative crustal models for line A —A.

Institute of Seismology in the Preliminary Seismological Bulletin of
September 1965. The recording instruments were Willmore seismometers
with periods of 0.5 to 0.7 seconds and with visual records. At Nurmi-
jdrvi station (5), however, there were standard instruments with
photographic records.

The travel time lines of P waves have been calculated by least
square method to fit the equation:

Tk:Tko+D/Vk,

where k= 1,2..., 7T, is the travel time, T, the intercept time and
D the distance from shot point to recording point. ¥V, is P wave velo-
city in the k:th layer. After finding the parameters 7, and V,, refrac-
tion layers are computed from the usual equations.
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Table 1
v T No. of .
Layer Phase ke LY obser-
(km/sec) (sec) vations .
1 Py 6.07 0.07 56
2 P, |, 651 1.52 61
3 Py 6.64 2.75 37
3 Py 6.94 - 3.66 18
4 P, 8.03 | 1792 91

9. Results

The values found for the constants 7', and V, are represented in
Table 1. The observed travel times reduced to 7' — D/[7 ordinate
are given in Figure 2 as a function of distance. The calculated travel
time curves are also represented there.

The velocity V; has been calculated from the records of stations 1
and 2. The observations are from the distance interval from 17 to 140 km,
where the first onset is that of P;. From a large number of observations
a good result for the velocity of this wave has been atbained.

The second wave, P,, is the first to arrive between 140 and 220 km.
Unfortunately, only a limited number of good records were available
for this interval. Most of the observations are from distances greater
than 220 km. Identification of this wave, however, was relatively sure.

At a distance interval of about 210 to 260 km a very strong impulse
arrives about one second after the P, onset. For the interpretation of
these impulses a third crustal layer has been postulated in which the
velocity of the P wave is 6.64 km/sec. However, after 240 km some
impulses occur before the P, onset which correspond to a velocity of
6.94 km/sec.

Table 2
' L MODEL A MODEL B
ayer
H (km) lV(kln/sec) H (km) lV(km/sec)
i : ' |
1 122 ' o607 122 ! 6.07
2 180 | 6.51 1687 . 6.51
3 11.8 | 6.64 | 16.6 6.94
| Depth to ! ! i .
| Moho 42.0 \ 8.03 l 44.5 8.03
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The P, or P, wave is the first to arrive after 220 km and its velocity
was easy to compute, owing to the great number of observations. Of the
waves P, and P, only one is possible. For this reason the results
led to two alternative structure models, which are presented in Table
2 and Figure 1. Because of the greater number of observations and better
agreement with the previous investigations of crustal thickness in Fin-
land, Model A has been preferred. A minimum for the average crustal
thickness is obtained by assuming that the crust consists of only one
layer in which the velocity is 6.07 km/sec. This yields the result 36.5 km.

3. Discussion

The investigation suggests a relatively great crustal thickness for
such a low-lying region. But if the third layer is neglected, it is not
possible to explain the predominant impulses at about 240 km as reflec-
tions from any remaining discontinuity. Because of the third layer it is
difficult to compare the present result with previous refraction results
in Fennoscandia. By comparing the travel times of the P, wave with
the observations of some previous investigations, however, it has been
found that the travel time of this wave decreases towards the north,
as can be seen from Table 3. The refraction lines in question are shown
in Fig. 1. We find that on the line B—B the travel time of the P, wave
at the distance 231.8 km agrees with the travel time of the present line
within the limits of distribution. On the line C—C at a distance of
292.6 km the travel time is 1.8 sec shorter and on the line D—D at a
distance of 305.9 km 2.8 sec shorter than on the present line. Whether
the last two remarkable differences mean that crustal thickness decreases
towards the north, is not possible to say with certainty at present.

Table 3. P, travel times on the lines B—B, C—C and D—D compared with the
travel times atb the same distances on the line A—A.

: Correspond- *
i Tine Shot Record Distance | Travel Refe- ing travel !
i point point (km) time (sec)| rence time on line |
: A—A .
i l - ! ! | !
B—B Kotka i Hanko . 2318 | 3645 " 36.80
j C—C , Hailuoto Sodankyld | 292.6 & 42.5 [1} 44.3
i D—D | Tromsé Muonio 306.9 . 43.3 bo[2] . 46.1
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The theoretical group and phase velocity curves of the surface waves
are calculated for the crustal model A in [3]. With suitable choice of the
lacking S-velocities quite good agreement between the calculated and
observed surface wave velocities in Finland has been achieved.
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