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I ntroduction

The seismological bulletin for the year 1973 contains the
results of the interpretation of records from the network of
gelsmograph stations on thaltarritnry*nf Slovakia: Bratislava
/central station/, §rcbérnvé, Hurbanovo and Skalnaté Pleso.

The records from the network are collected at the Geophysi-
cal Institute of the Slovek Academy of Sclences in Bratislava,
where they are analysed. The preliminary results of the interpre-
tation were published in ten-day preliminary bulletins for sia=
tions Bratislava, Srobdrovd and Skalnaté Pleso. The ten-day pre-
1liminary bulletins were exchanged with about twenty seismological
institutions from various parts of the world. The times of the
onsets of the important earthquake phases appearing on the Bra-
tislava and Srobdrové selsmograms were sent to the seismologleal
centre in Strasbourg twice a week by telex. The earthquake data
obtained from the Bratislava and Srobiarovd seismogrems were also
punched on cards which were regularly supplied to the Internatio-
nal Seismological Centre in Edinburgh.

This anuual bulletin contains the final anslysis of the re-
cords snd the completed and revised parameters of earthquakes
and explosions. The sources of information regarding epicentres,
origin times, depth of foei and shock magnitudes, frequently
quoted are as follows: Bulletlin of ISC, Vol. 10,1973; Bulletin
of BCIS, 19733 Quarterly Bulletin of the Academy of Scilences of
the USSR, 1973 The time standard used throughout is Greemvich
Mean Time.,

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



The processing of data and numerical calculations were cgp.

rding a program compiled by Mrs. K.Mrdzov4, using

d out a&cco
ried o 3300 in the Computing Centre, Bratislava,

the computer CDC

For calculating the qurface-wave magnitudes the standarg
~alibrating functions [5] were used. Station corrections werpe
ignored, as was the caloulation of surface-wave magnitudes gt

distances less than 6°. Surface wave magritudes were calculateg

for earthquakes with focal depths less or equal 80 kme. The Valueg

of body-wave magnitudes from P waves 1n the distance intervae)

[16°, 100° ] were calculated on the basis of Q-functions [6] . ppe

values of the amplitudes of short period P-waves registered on
the vertical component are given in nanometers while the valyes
of AEW and ANS for calculating surface-wave magnitudes are given
in micrometers.

An earthquake magnitude formula, giving the closest possible

fit to surface-wave magnitudes determined by NEIS had been deve-

loped for the station Srobirovd [8] « The value of station correc=
tion for Srobdrovd is -0.22 and the standard error i0.0B. For the:

determination of magnitudes the station correction was not taken
into consideration.

For the, measurements of microseisms the records of the Main- .

ka horizontal selsmograph at the station Hurbanovo were used. The
maximum microseismic

EW components four ti
GMTs Usging g short

trace amplitudes were measured on the NS and
MeS per day at O h, 06 h, 12 h, and 18 h

-ned by measuring the length to 0.1 mm of
well developed maximum group. Lhe periods

Parts assigteg by Mrsg, N+ Hupkovs
and Mrg, A«Stranovayg, :

tions of ®arthquekes fe
out by My,

Mrs, A-Miknvé, Mra. Z.Ferechova

The
inﬂegtigatiﬂn of macroseismic observa-

1t

this dulletyy, ig
L dat7.

recommendat ong Blve in accordance with the

0
O the tErritnry of Slovakia was carried

)

| :

The Program for Producing the Bulletin

The program has been vritten in USASI FORTRAN/MASTER [9] .

It consists of one main program and 11 procedures. The theoretical

travel-time tables /1 - 4/ of important phases /p.11, 12/ are
stored on & mass storage file; 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 stations were punched on 80

column punched cards. When all punched cards were gccumulated for
the whole year, they were transferred and stored on a mass storage

file.
The program contains the following procedures:

"DIAZ" for calculating the epicentral distances and eazimuths
of the observing stations

HySEeY for srranging the epicentral distances into ascending
order

"PAG" for the layout of the Bulletin

WHL" converts the depth of foci given in km into fraction of

Barth’s radius and according this value is then determ

| ned

+he number of block on the mass storage file, where the

t+heoretical travel-times are stored

"QMLY for determination of surface-wave magnitudes according
the "Prague' formula /Vanek et al.,1962/. Station cor-
rections are ignored, as are observations at distances

less than 6°. MLH is celculated only when the focal depth

h <80 km.



nw  for calculation of bodyr-wave magnitudes on the basig gf
o o-functions [6 ], stored on mass storage file in digita)
form. Body-wave magnitudes are calculated for the digtange

range [ 16°, 100° ]

Subroutine designated &s wPHI", for automatic phase identifi-
cation. According this subroutine the travel-time for each phage
{s compared with all possible theoretical travel-times. From al1
possible phases it is determined and printed that one, which hag
the minimum value of | 0-¢|. In the case when the minimum valne of
|o-c]2 50.0 s the observed phase is printed without phese identi-
fication, i.e. only the observed time is printed and desigiated
by letter i or e. A disadvantage of this subroutine is, that in
cages when no other phase fits better according |U-—G“, there are
printed two identical phases /except the P-phase/ e.g. two
pP-phases. In these cases 1t should be considered as a real phase
that one which has smaller residual [O-C

"PHT1" distance range l_—BU, 105D)

"WPHT 2™ [0° 8°) and h < 33 km, or when there
1s no depth determination

"PHT 3" AN > 1100

"PHT4" A < Bl:'n and h > 33 Im
II?HIS" 1050£ & < 1100'

The listing

of the whole program may be obtained on request
from the author,
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Tist of Selsm]

Phasge

Tn Bulletin Usual

PG,SG

PB, SB
P, S

PKIKP

PEKHK P

PKP2

124

PCP

SCS

SKS
SKSDE

Pn,Sn

Pg,S5g
Pb,Sb
P, S

[KP

PKHKP

PKP2

PP

PgP

SeS

SKS
SKS

International
Seismological
Centre

¢ Phages

longitudinal and transverse waves refracted
below the crust

waves in the upper crust
waves in the lower crust

direct longitudinal or tranaverse waves
propagating in the mantle

direct longitudinal wave propagating
through the inner core, travel-time branch

DF [1]

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

direct Jlnngltudinal wave propagating only
through the outer core, travel=time branch
AB [1]

P waves reflected once at the Earth’s surface

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

S waves passing through the core &8 P waves
transformed back into S waves in the mantley

11



PKSAB
PKSBC
PKSDF
SKPAB
SKPBC
SKPDF
PS, SP

S5

AP

XP

XS

PDIFF
PRPEX

LIH, LMV

APKP

12

SKP
SKP
SKP
PS,SP

35

gP

85

Pdif

Lim

the letter DE designates the branch DE
according to [1]

P wave transformed into S on the refractigp
when leaing the coresy AB, BC and DF
designates the branches according to [1]

5 wave transformed into P on the refraction
when leaving the core; 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 ag P
waves, supposing deep focus earthquake

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

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

P waves diffracted on the core boundary
PKC

LKP waves /extrapolation of travel-times
for the distance range (105, 110) /

waves of maximum amplitude in the surface

Wave group, on the horizontal or vertical
component

PKP waves reflected from the surfacs,
Supposing deep focus earthquake

Table 1
Number of blocks Phase Distance Transformed
on mass storage : range distance range
file
10— 14 [[ P 0 — 105 1 — 106
1.5="28 PKIKP 106 — 180 =T 5
29 — 42 PKP2 143 — 180 Tleme 51
43 — 56 PKHKP 125 — 156 1 = 32
| 571 =170 S * 0 — 107 1 — 108
71— 84 SKS | 62 — 180 1 — 1318
| 855 SKSDE 99 = 133 | 1= 735
. 99 = 112 PP | 0 —180 ~ =5
113 — 126 pP e=-105 1 =105
129 = 140 sP 1S =105 =15
| 141 — 154 PcP 0 — 100 1 — 101
155 — 168 PS 44 — 147 1 — 104
169 — 182 SP 44 — 147 | 1 — 104
183 =196 SKPAB 131 ="148 =t
197 =210 SKPBC 130=140 IE = ik
211 — 224 SKPDF 104 — 180 L = =
225=1238 PKSAB 131 — 148 1= =18
2390 =:-250 PKSBC 130 = 140 1, ===l
2530= 265 PKSDF 104 = 180 3 &g SO ff '
267 — 280 SO 0 =180 | 36— akahl
281 — 294 S¢S 0 — 100 Te=a101 '
295 — 308 85 19 — 100 ] . Bg
309 | Pe = 1= 9 |
310 Pb 00— '8 o= 9
311 Pn O0— 8 2 d g
I 312 |_ Sg 0~- 8 1= ?

13



Number of blocks Phase Distance Transformed

on mags storage range

file
313 Sb D=8 1
314 Sn | 0= 8 1
315 —- 328 _ Qfu 16 — 100 1
FrESh | Sigfu | 6 = 180 1
330 — 343 |  HEPKP | 0— 44 1
344 — 35T pKFPIKP 106 = 180 1
368 = 371 pPKP2 143 = 180 1
372 =385 pPKHKP 125 — 156 1l
386 ='399 Pdif 1055="110 1
400 — 413 PKPEX 105 = 110 1

Remarks:

The line marked +++, here the interval <0-—44> is not the distance
range but dt/d A , as BKPKP means the depth correctlions for PKP.

Sigfu «ss the calibration functions /Vanek et 8ley1962/,
Qfu = ees Q-functions [6 ].

14
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1iat of Abbreviations Usedcinothisl Bulletin

Centre

length of recording arm

azimuth of station with respect to the epicentre
epicentral dlstance -

damping constant of the galvanometer
damping constant of the seismometer

poorly distingulishable beginning of a phese
damping ratio

origin time

depth of focus in km

impulsive beginning of a phase
characterigtics of microseisms:

1 disturbance showing microseisms 1n groups

2 continuous disturbance

3 disturbance of a mixed and irregular character

0 no microseismic movement

0.0 very weak microsgelsmic movement, amplitude less than

O.]1 micrometer
tt disturbance could not be measured because of earthquake

v digturbance could not be measured because of gusts
of wind

ves disturbance could not be measured for other reasons

moment of inertia of the galvanometer

moment of inertia of the geismometer

reduced pendulum length

body-wave magnitude given by ISC

gurface—wave magnitude
body-wave magnitude calculated from short period P waves

max. deviation due to friction
coupling coefficient

15
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Tg
Ts
Vo
Vm
+ a

NE

free period of the galvanometer
free period of thﬂ.heiamnmeter
static magnifioation
max. dynamic magnification
nd - Eumprasﬂinnal or dilatational motion in a longitudinal
wave
nuclear explosion

fh

Station Instrumentation

Coordinates of the Selsmographic Stations

otation Longitude Altitude | Lithologle
- ' foundation
Bratislava 17°06 18 *“E
Bed of sand

Latitude

18°18°48°“E

47%52°25°’KF | 18°11°34°°E

49°11°20°°xN

Skalnaté

0 ’ 'y,
= 20°14732" "

Consetants for +t he Year 1973

HURBANOVO

"MAINEA", horizontal seismograph, M = 210 kg, air demping,
mechanical registration

Month r/mm/ Paper speed
HEBREBEEEE
s | os |2 |
September-0ctober g:ﬁ g:g gg:i . i:g 30 mm/min
November-December g;g ] g:é ‘gg:i z:g 30 mm/min
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SKALNATE PLESO

nyEGIK",

-

20

electromagnetic geismograph

with galvanometric

K ]] uluu \ e

List of Quoted Agencies Reporting Epicentral Parametera

Code

ATH

BCIS

BRA

I5C

LJU

110S

NEIS

PRU

UPP
USAEC
VI1E

WAR

Agency

Athens, Selsmological Institute, National Observetory,
Athens, Greece

Bureau Central International de Seismologie, Strasbourg,
France

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

Internationsl Seismological Centre, Newbury, United King—-
dom

Ljubl jana, Astronomical and Geophysical Observatory,
University of Ljubljansa, Ljubljana, Yugoslavia

Academy of Sciences of the USSR, Institute of Ph}sica
of the Earth, Moscow, USSR

Natlonal Earthquake Information Service, Denver, Colorado,
USA —

Pruhonice, Geophysical Institute, Czechoslovak Academy
of Sciences, Prague, Czechoslovakia

Uppsala, Seismological Institute, Uppsala, Sweden

UeSe Atomic Energy Commission, Washington, USA

Vienna, Zentralanstalt fur Meteorologie und Geodynamil,
Viien, Austria

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