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International
Seismological

Introduction Centre

The seismological bulletin for the year 1975 contains the
results of the interpretation of records from the network of
geismograph stations on the terrlitory of Slovakia: Bratislava
/central station/, §rnhérnvﬁ, Hurbanovo and Skalnaté Pleso.

The records from the network are collected at the Geophysi-
cal Institute of the Slovak Academy of Sciences 1ln Bratislava,
where they are analysed. The preliminary results of the interpre-
tation were published in ten—day preliminary bulletins for asta-
tions Bratislava, Srobdrovd and Skalnaté Pleso. The ten-day pre-
liminary bulletins were exchanged with about twenty seismological
institutions from various parts of the worlde. The times of the
onsets of the important earthquake phases appearing on the Bra-
tiglava and Srobdrovd seismograms were sent to the selsmologlcal
centre in Strasbourg twloce a week by telex. The earthquake data
obtained from the Bratislava and Srobirovd selsmograms were also
punched on cards which were regularly supplied to the Internatio-=
nal Seismological Centre in Edinburgh.

This annual bulletin contains the finsl analysis of the re-
cords and the oompleted and revised parameters of earthquakes
and explosions. The sources of information ragardiné eplcentres,
origin times, depth of foci and shock magnitudes, frequently
quoted are as follows: Bulletin of ISC, Vol. 12, 1975; Bulletin
of BCIS, 1975; Quarterly Bulletin of the Academy of Sclences
of the USSR, 1975. The time standard used throughout is Greenwich
Mean Timee.

The epicentres of almost all earthquakes or explosions
occurring in Czechoslovakia were determined at the Geophysical
Institute of the Czechoslovek Academy of Sciences in Prague
or at the Geophysical Institute of the Slovak Academy of Sciences
in Bratislava.



ing of data and numerical calculations were cgp-
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00 in

the computer CDC 33
T lculating the gurface-wave magnitudes the standard
or CAa :

ged. Station corrections were
clalibrating fuﬂoti;.;lﬂuglu::::uis B e narn e
ignnrad, as W:r:han 60_ surface wave mﬂgni‘budaﬂ were ﬂﬂlﬂulatad
iiit::]jqi:l:es with focal depths lem.: or equal 80 km; ‘:he valuesg
of body-wave magnitudes Ixom P waves 1{1 the diE’GEﬂ:i n e;-val
[16°, 100°| were ~alculated on the basis of Q funcuions [6] « The
values of the amplitudes of short period P waves reglstered on
+the vertical component are glven in nanometers while the values

of AEW and ANS for calculating surface-wave magnitudes are given

in micrometers. |

An earthquake magnitude formula, giving the closest possible
£1t to surface-wave magnitudes determined by NEIS was developed
for the station Srobdrovd [B]. The value of station correction
for Srobdrovd is -0.22 and the standard error &k 0«03« For the
determination of magnitudes the station correctlion was not taken

into consideration.

For the measurements of mlcroseisms the records of the Main-
ka horizontal seismograph at the station Hurbanovo were used. The
maximum microselismic trace amplitudes were measured on the NS and

EY components four times per day at O h, 06 h, 12 h, and 18 h GMT.

Using a short computer program the trace amplitudes were conver-
ted into ground emplitudes /in micrometers/ and tabulated. The
period was determined by measuring the length to 0.1 mm of 2-4
whole periods in a well developed maximum group. The periods are
given in whole seconds. The trace amplitudes were measured from

peak to peak, halved snd the corresponding ground motiom given to
Osl gd‘l Ms

In preparing this bulletin the author has been in different
girtﬂ EEE:‘:EtEd by Mrs. N. Hupkovd, Mra. Z. Ferechovd, Mrs. Ae
ranovska and Mrs., J. E‘.ajgalikwé. The inpvestigation of macro~

selsmic observations of earthquakes felt on the territory of Slo~
vakia was carried out by lre. I+ Brougek

The content of thig bulletin
raecommendations given in [ 7].
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The Program for Producing the Biulletin

The program has been written in USASI FORTRAN/MASTER _[9 ]-

It consists of one main program and 11 procedures. The theoreti-

cal travel-time tables‘i 1—4_] of important phases (p. 12, 13)

are stored on a mass storage Tile; each phase /except the phases

Pg, Pb, Pn and Sg, Sb, Sn/ requires 14 blocks /the block size

being 1536 characters/, one block for the case of surface focus

and 13 blocks for focal depths expressed in fractions of an

Earth’s radius /R = 6338 km/, measured from the base of the crust

/Table 1/« The observed arrival times as well as amplitudes and
periods of surface and body waves for all statlions were punched
on 80 column punched cards. When all punched cards were accumla-
ted for the whole year, they were transferred and stored on a

mags storage flle.

The program contalns the followlng procedures:

"DIAZ™ for calculating the eplocentral distances and azimuths
of the observing staetions

nyys ey for arranging the epicahtral distances into ascending
order

WPAG"  for the lay-out of the Bulletin

"HT," converts the depth of focl given in km into fraction
of Barth’s radius and according this value is then
determined the number of block on the mass storage fi-
le, where the theoretical travel-times are stored

QML for determination of surface-wave magnitudes according
to the "Prague" formula /Vanek et al., 1962/. Station
corrections are ignored, as are observations at distan-
ces less than 6% IILH is calculated only when the focal

depth h<B80 km.



uQMPV" for calculation

Subroutine designated as e
fication. According to this gubroutine
phase is compered with
From all possible phases 1t is determ

of body—wave magnitudes on the basis
atored on mass storage file 1in di-

f Q functions| 6],
i [ ] e magnitudes are calculated for

gital form. Body-—wav 5
the distanoce rangel:lﬁor 100 ]

ne for automatic phase idenfi-
the travel-time for each
all possible theoretical travel-times.
ned and printed that one,

which has the minimum value of |o~¢|. In the case when the mini-
mum value of |0-C| > 20.0 s the observed phase is printed
without phase identification, 1l.¢€e only the observed time is
printed and designated }33- letter 1 or e« A disadvantage of this
subroutine is, that in cases when no other phase fits better
according fo |D-G|, there are printed two identical phases
/except the P phase/ e.gs two pP phases. In these cases it should
be considered es a real phase that one which-has smaller residual

[ 0¢|.
TIPH:[ 1 ) |
"PH:[2 1

IIPED:B n

I'I‘PHI4I‘I
‘IlPHEI' 511

distance ranga[:eﬂ, 1050)

[0° 8°) and h £ 33 km, or when there
is no depth determination

A 2 110°

A < 8° and h> 33 knm
1052 SEATE 102

The listing of the whole program may be obtained on request
from the author.
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List of Seismic Phases

Phaasge
In Bulletin
PN, SN

PG, SG
PR, SB
P gl h

PETKP

PKHEP

PKP2

PE

PCP

SCS

SKS
SKSIE

Usual

Pn, Sn

Pg, S8
Pb, Sb

PKTKP

PKHKP

PP

PcP

SeS

SKS
SKS

International
Seismological
Centre

longitudinal and transverse waves refrac-—
ted below the crust

waves 1n the upper crust
wavesa 1n the lower crust

direct longitudinal or transvsrse waves
propagating in the mantle

direct longlitudinal wave propagating
through the inner core, travel-time branch
DF [1]

direct longitudinal wave refracted in the
intermediate zone between the inner and
outer corey phase symbol according to Bolt
[4], travel—-time branch GH

direct longltudinal wave propagating only
through the outer core, travel-time branch

AB[ 1]
P waves reflected once at the Earth’s sur-

face

P waves reflected at the Earth’s core boun-
dary
S waves reflected at the Earth®s core boun-
dary

S waves passing through the core as P waves

transformed back into S waves 1n the mantle;

11



PKSAB
| PKSBC
KPSDF

. SKPAB
SKPBC
SKPDF

PS, SP
SS

AP

XP

XS
AFPKP
APKIKP
APKIKP
APKIKP

PDIFF -
PKPuX

LMH, LMV

12

PKS

SKP
SKP
SKP

PS, SP

55

pPKIKP

pPKP2

pPKHK P

Pdif

Lm

+he letter IE designates the branch IE

according to [ = ]
P wave trgnﬂnt‘EEd into S on the rﬂfraﬂtiﬂn

“hen leaving the core; AB, BO and DF

designates the branches according to [1]

s wave transformed into P on the refractiop
when leaving the ocore; AB, BC and DF
designates the branches according to [1]

P and S waves reflected and transformed
at the Earth’s surface

S waves reflected once at the Earth’s

surface

P waves reflected from the surface as P
waves, supposing deep focus earthquake

S waves reflected from the surface as P
waves, supposing deep focus earthquake

S waves reflected from the surface as S
waves, supposling deep focus earthquake

PKP waves reflected Prom the surface,
supposing deep-focus earthquake

PKIKP waves reflected from the surface,
supposing deep-focus earthquake

PKP2 waves reflected from the gurface,
supposing deep-focus earthquake

PKHKP waves reflected from the gurface,
supposing deep-focus earthquake

P waves diffracted on the core boundary

FKIKP waves /extrapolation of travel-times
for the distance range [105, 110)/

vaves of maximum amplitude in the surface

Wave group, on the horizontal or vertical
component

Table 1

Number of bluckﬂl Phase

on mags storage

file

15
29

43

{fak

85

99
113
127
141
155
169
183
197
211
225

239
253
267
281
95
309
310
311
312

313
I 314

f

14
28
42
56

70

84
98
112

126

146
154
168
182
196
210
224
238
252
266
280
294
308

SKS
SKSII
PP

=

gP
PcP

5P
SKPAB
SKEPBC
SKPDF
PKSAB
PKSBC
PKSDF
S5
ScS
g3

Pb
Pn

Sb
Sn

131
130
104
131
130
104
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Table 1 /Continued/

Transformed

distance range |

o Y S TS Ry SR R

Number of blocks gigzgnﬂa

on mass storage

file
315 — 328 Qfu 16 — 100
329 Sigfu 6 — 180
330 — 343 HKPKP 0 — 44
F4AT=05T pPKIKP 106 = 180
358 = 3L pPKP2 143 — 180
32 =385 pPKHKP 125 — 156
3868=1390 Paif 105 = 110
400 = 413 PKPEX 105 — 110 g

Remarks:

85
175
45 +++

The line marked +++, here the interval<0 = 44> is not the
distance range but dt/dﬁ, as HKPKP means the depth corrections

for PKP.

Sigfu «ss the calibration functions /Vanek et al., 1962/.
Qfu eoe Q functions [ 6]-

- . A, .
List of Abbreviations Uged in

A

Az

De
Depth
Dg
Ds

_H O m;m

ﬁ
his Bulletin

YEISIMOI0AICd
| Q1) [,’L

\ap

|

length of recording arm
azimuth of statlon with respect to the epicentre
epicentral distance

depth of focus in km
damping constant of the galvanometer

_damping constant of the seismometer
poorly distinguishable beglnning of a phase
damping ratio
origin time
impulsive beginning of a phase
characteristics of microseisms:

1 disturbance showlng microgseisms in groups

2 continuous disturbance

3 disturbance of a mixed and irregular character
0 no mioroseismic movement

0.0 very weak microseismic movement, amplitude less

than O.]1 micrometer

J Uil disturbance could not be measured because of
earthquaks

v disturbance could not be measured because of gusts
of wind

eese disturbance could not be measured for other reasons

moment of lnertia of the galvanometer

moment of inertia of the seismometer

reduced pendulum length

body-wave magnitude given by ISC

surface-wave magnitude

body-wave magnitude calculated from short period P waves

max. deviation due to friction
coupling coefficient

15



Tg
Ts
Vo
Vm

+ and - compressional

NE

16

free period of the galvanometer
free period of the geigmometer

gtatic magnifiocation

max. dynamic magnification
or dilatational motion in a longitudinal

wave
nuclear explosion

Station Instrumentati nm

Station Latitude
Bratislava | 48910706 °“°N
Srobdrovd

Hurbanovo | 47°52725°’N
Skalnaté Do v s
bt 49°11°20° ‘N

Coordinates of the sEismugraphia Stations

Longitude Altitude| Lithologlec
fuundatinn

17°%06 '13 **R 270 m Granite

18°18°48 °“E

150 m

* Bed of sand

18°11°34°°E

115 m

20°14°32°°E 1772 m | Granite

Year

1975

I

Bed of sand

= 210 kg, alr damping,

.| [mm]

l:i.e

Consgtant s for t h e
HURBANOVO
"MAINKA", horizontal seismograph, M
mechanical reglistration
Component Tsg
[s]
N=S 8.1 50-0
January—June
E—W 9-8 51-0
N=S 8.1 47«1
June—December
. E_W 56 -0

0.9
2.0

07
1.7

3.6
3.2

3.6
3.4

30 mm/min

30 mm/min

17
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SKALNATE PLESO

"YEGIK", eloctromagnetic seismo

registration

1975, Jan. 01 = Decs 31

Ts
Component Dﬂ

Z 1.9

&
8

P
(=]

Da | DE g

Vm

/Tm = 1e3/ Paper speeq
ﬂ

1.9

0,97 | 090 0.12

48515

graph with galvanometric

60 mm/m
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List of Quoted Agencies Reporting Eplcentral Parameters

Code
ATH

BCIS

I3C
LJU
MOS
NEIS

PRU

UPP
USAEC
VI1E

WAR

Agency

Athens, Selsmologiocal Institute, National Observatory,
Athens, Greece

Bureau Central International de Seismologle, Strasbourg,
Franoce

Bratislava, Geophysical Institute, Slovak Academy of
Sciences, Bratlslava, Czechoslovakia

International Seismological Centre, Newbury, United
Kingdom

Ljubljana, Astronomical and Geophysical Observatory,
University of Ljubljana, Ljubljana, Yugoslavia

Academy Of Sciences of the USSR, Institute of Physics
of the Earth, Moscow, USSR

National Earthquake Information Service, Denver, Colorado,

USA

Prihonice, Geophysical Institute, Czechoslovak Academy
of Sclences, Prague, Czechoslovakia

Uppsala, Seismologlcal Institute, Uppsala, Sweden
US Atomiec Energy Commission, Washington, USA

Vienna, Zentralanstalt fur Meteorologie und Geodynamik,
Wien, Austris

Warsaw, Geophysical Institute of the Polish Academy
of Sciences, Warsaw, Poland

21
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