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The seismological bulletin for the year 1972 contains the
results of the interpretation of records from the network of
geismograph stations on the territory of Slovakia: Bratlislava
/centrel station/, Srobdrovd, Hurbanovo and Skelnaté Pleso.

The records from the network are collected at the Geophysical
Tpstitute of the Slovak Academy of Sclences in Bratislava, where
they are analysed. The preliminary results of the interpretation’
were published in ten-day preliminary bulletins for stations Bra-
tislava, Srobdrovd and Skalnaté Pleso. The ten—-dey preliminary
vulletins were exchanged with about twenty geismological institu-
tions from various parts of t+he world. The times of the onsets of
the important earthquake phases appearing on the Bratislava and

Erobarovd selsmograms were sent To the geismological centre in
strasbourg twice a week by telex. The earthqueke data obtained

from the Bratislava and Srobdrovd seismograms were elso punched
on cards which were regulaerly supplied to the International
Seismologlical Centre in Edinburgh.

This annual bulletin contains the final analysis of the re~=
cords and the completed and reviged parameters of earthquakes and
expkosions. The sources of information regarding epicentres, ori-
gin times, depth of focil and shock magnitudes, frequently quoted
are as” follows: Bulletin of ISC, Vol. 10,1972; Bulletin of BCIS,
19723 Quarterly Bulletin of the Academy of Sciences of the U.S.5.R.,
1972. The time standard used throughout is Greenwich Mean Time.

The epicentres of almost all earthquakes or explosions occur—
ring in Czechoslovekia were jetermined at the Geophysical Institu-
te of the Czechoslovak Academy of Sciences in Prague or at the
Geophysical Institute of the S1ovek Academy of Sciences in Brati-

glavae.



The processing of data and numerical calculations were cap- |
ried out according & program compiled by Mrs. K.Mrdzovd, using %

the computer CDC 3300 in the Computing Centre, Bratislava.

For calculating the surface-wave magnitudes the standard
salibrating functions [5] were used. Station corrections were
ignored, as were observations at distances less than 6°. Surface |
wave magnitudes were calculated for earthquakes with focal dﬂpthﬂ-li
ljess or equal 80 km. The values of body-wave magnitudes from P
waves in the distance interval [16°, 100°] were calculated on
the basis of Q-functions [6] . The values of the amplitudes of
short period P-waves registered on the vertical component are glive
in nanometers while the values of AEW and ANS for calculating ﬂurj
face-wave magnitudes are given in micrometers. ﬂ

An earthquake magnitude formula, giving the closest possible
fit to surface-wave magnitudes determined by NEIS had been deve-
loped for the station Srobdrovi [B] « The value of station co |
tion for Srobdrovd is -0.22 and the standard error +0.03. Fnrr:;‘:t:

determination of magnitudes the

. gtation correction

into consideratione. ; Al [
|

For the measurements of mlicroseisms the records of the Mﬂiﬂk}
EZiiznntal seismograph at the station Hurbanovo were used. The !
= c:;é mic:nﬂeismic trace amplitudes were measured on the NS and

ponents four times per day at O h, 06 h, 12 h, and 18 h G M.

Usin
iﬂtngginzzzr:mczfiuZEr program the trace amplitudes were converted
s daterm:ﬂEdpb udes /in micrometers/ and tabulated. The period
L E.wall iejaisuring the length to 0.1 mm of 2-4 whole pe-
et Thﬂ.i oped maximum group. The periods are given in
N S race amplitudes were measured from peak to

the corresponding ground motion given to 0.l (“Iﬂtl

In prepari
P ng this bulletin the author has been in different

parts assisted by 1
y Mrs. N.Hupkovsd, Mr .
and Mrsg, A.Stranovsks. ’ e A.Mik[}va, rse ZtFEI‘EGhU‘V&

tions of earthquakeg fe
out by Mr,. I.Broudek,.

T
1:E igzeatigatiun of macroseismic observa~
on ; |
he territory of Slovakia was carried

Th
€ content of thig bulletin 15 4in acoe

mendations Ei?ﬂﬂ.in,[T]_ ordance with the recom=

A ‘

The Program for Produclng the Bulletin

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

T+ consists of one main program and 1l procedures. The theoretical
travel-time tables /1-4/ of important phases /p.12, 13/ are stored
on a mass storage fileg each phase /except the phases Pg, Pb, Pn
and Sg, Sb, Sn/ requires 14 blocks /the block size belng 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 ag well as amplitudes and periods of sur-
face and body waves for all stations weTre punched on 80 column
When all punched cards Wers accumulated for the

punched cards.
transferred and stored on a mass storage

whole year, they were
file.

The program contains the following procedures:

for calculating the epicentral distances and azimuths

llDIﬂZﬂ
of the observing gtations

nygseP" for arranging the epicentral distances ipnto ascending
order

*PAGH for the layout of the Bulletin

WHL" converts the depth of foci glven in km into frection of
Tarth’s radius and according, this value is then determi-
ned the number of block on the mass gtorage file, where
the theoretical travel—-times &are stored

n"QuML" for determination of surface—-wave magnitudes according

the "Prague" formula /Vanek et al. 1962/. Station GOFXES™

+ions are ignored, as &are observations at distances less

0 w1H ig calculated only when the

+than b e

h < 80 Kkme



* e

1oMPY"  for calculation of body-wave magnit |
Q ¥ gnitudes on the basis ofh

Q-functions [6] , stored on mass storage file in qy “| Tist of Seismic Phases
form. Body-wave magnitudes are calculated for the Eit&l-:'

ce range [ 16°, 100° ] diﬂt&ﬁ':

Subroutine designated as "PHL", for automatic phase ig
cation. According this subroutines the travel-time for aachant
is compared with all possible theoretical travel-timeg., Fr i |
0s8ibl ‘ "o
fhssl € phases it is determined and printed that one, which hge

8 minim;zm value of /0-C/. In the case when the i 185 |
of /0=C/ 2 20.0 s the observed phase is printed wit S 2
identification, i.e. onl CoubiphagEs i
nated Y RedRfa el oo beerved Stime Fla printed and de !I Bulleti Usual
aved by letter i or e. A disadvantage of this subroutineg 4 8ig- LN in ua
~ 1g,

that in :
= cagses when no other phase fits better according /0-g/ |
ere are printed two identical phages /except the . PEAST TR RINe

PR, SN Pn,Sn longitudinal and transverse Waves refracted

two pP-phases. P-phase/ e,g,
e tiat J I;;thﬂse cases it should be considered as a re f - PG, SG Pg,Sg  waves in the upper crust
one which has smalle EL
ot i p T resldual /0-C/. | PB, 5P >b,Sb  waves in the lower crust
= Svance range | 8 10°
"p - [ L0 ) PSS I ZS direct lonzitudinal or transverse waves pro~
e [0°% 8°) and h< 3 pagating in the mantle
13 no depth determinati W 2hor phesk |
"PHI3Y A > o 2ok [ RKETRE PRIKP direct longitudinal wave propagating through
= 110 | the inner core, travel—-time branch DF [1]
"PHT 4" ﬁ < BU |
and h > 33 km | PXIKP PKHKP direct longitudinal wave refracted in the
CPHIS"™  105°< A < 110° ' intermediate zone between the inner and
The listing of outer core; phase symbol according to Bolt
from th the whole program may be' obtad [4], travel-time branch GH
e author, obtained on request l
PK T2 PKP2 direct longitudinal wave propaegating only
through the outer core, travel-time branch
AB [1]
PP PP P waves reflected once at the Earth’s surfa-
ce
; PCFE (s P waves reflected at the Earth’'s core boun-
dary
SC3 ScS 5 waves reflected at the Earth’s core boun-
dary
| SKS SKS S waves passing through the core as P waves,
SKSDE SKS transformed back into S waves in the mantle;

1



the 1&1:1:&1-' DE designates the branch DE

\ i Table 1
according to [l] | -
PKSAE PKS P wave transformed into S on the refraction
PKSBC PKS when leaving the corey AB,BC and DF dasigna..!
S PKS tes the branches according to [1]
SKPAB SKP S wave transformed into P on the refractiop
SKPBC SKP when leaving the core; AB, BC and DF dasigna..‘ , {
SKPDF P : Fhalh H 1 " [ ] | | Number of blocks | Distance Transformed dis-
es the branches according to |1 | ~ tance range
| on mass storage rang
PS, SP PS,SP P and S waves reflected and transformed gt || file | | _! __________________
the Earth’s surface l _________________ 1557
A ] 1= T P 0 — 105 . 1 — 106
SS S5 S waves reflected once at the E ]
arth s E!urfacﬁ 15 — 28 PKIKP 106 — 180 1 = 15
AP pP P waves reflected from the surface as P wa- | 29 — 42 PKP2 143 — 180  b=e b
ves, supposing deep focus earthquake | JaF e PKHKP 125 — 156 e
ZP sP S waves reflected from the surface as P wa- : & 57 = 420 2 OiSeLO] L
ves, supposing deep focus earthquake [y Tl = 84 SKS3 62 — 180 L5 18
%S | g5 — Qa8 SKSDE i) = alshs =1 88
g5 S waves raflected from the surface as S wa- g9 — 112 PP 0 — 180 L= 5
vVes, supposing deep focus earthquake i) — 1é6 pP =05 == 05
PDIFF PAif P waves diffracted on the core boundary | 127 = 140 sP == 105 1 =105
E | = Pel 0 — 1C0 1 — 101
PKPEX PKIKP waves /extrapolation of travel-times LA e 5 il 1 — 104
for the distance range ( 105,110) / 155 — 168 PS 4
LMH, LMV I J 169 — 132 SP 44 — 147 1 — 104
’ m waves of maximum amplitude in the surface 183 — 195 SKPAB 131 = 148 1= .8
wave group, on the horizontal or vertical 197 = 210 SKPBC 130 — 140 1= 1
Component 511 — 224 SKPDR 104 — 180 y [Ny b
\ 225 — 238 PLSAB 131 — 148 Hi= ZH
| 233 — 252 PKSBC 130 — 140 L
I. 253 — 266 P(EDF 104 = 180 3 R
| 557 — 230 g5 0 — 180 1 — 181
281 — 294 ScS 0= 100 L
| | 295 — 30¢ S 19 — 100 1 — 82
Pb Pl s == D)
| Pn D=8 IR
| SE gl =" 2 Mgt S

13
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i

313 Sb Q0 = 8 = 9 |
314 Sn Q=8 1- g |
31.5i=4328 Qfu 16 — 100 1 - g5 |
329 Sigfu ER=R180 1 —- 175 |
330 — 343 HKPKP 0 — 44 1 +++§
344 — 357 pPKIKP | 106 — 180 1 - 75 |
358 — 371 pPRP2 | 143 — 180 1= 35 |
S e—=s385 pPKHKP 125 = 156 1~ 32 |
386 — 399 Pdif 105 — 110 s
400 — 413 PKFEX | 105 — 110 1 =" e
|
Remarks:

Th '
e li:e marked +++, here the interval O — 44 18 not the c?LfI.Et.Euu:ng,J
range but dt/d A, as HKPEP means the depth corrections for PKp,

]

Sigfu «.s« the calibration functions /Vanek et al. 1962/ '
qu Pes Q_fuﬂﬂtiﬂﬂﬂ [6].

|

s

MR
MI,H
TPV

o |

A

' 1ist of Abbreviations Used in this Bulletin

length of recording arm
azimuth of station with respect to the eplcentre

epicentral distance
damping constant of the galvanometer

damping constant of the seismometer
poorly defined beginning of & phase
damping ratio

origin time

depth of focus in km

impulsive beginning of a phase
characteriatics of microseisms:

1 disturbance showing microseisms in groups

2 continuous disturbance

3 digsturbance of a mixed and irregular character

O no microgseismic movement

0.0 very weak microseismic movement, amplitude less than

0.1 micrometer
43 sturbance could not be measured because of earth—-

ot
ok

qualie
i3 sturbance could not be measured because of gusts

of wind
disturbance could not ke measured for other reasons

moment of inertias of the galvanometer

moment of inertia of the seismometer

reduced perndulum length

hody—wave magnitude given by ISC

csurface—wave magnitude

body—wave magiitude calculated from short period P waves

maze. deviation due to friction

15
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6—2
Tg

Ts

Vo

Vm

+ and-

NE
Ue

coupling coefficlent

free period of the galvanometer

free period of the seismometer

static magnification

max. dynamic magnification

compresgsional or dilatational motioniln & longituding)
wave

nuclear explosion
underground

International
Seismological
Centre

Station Instrumentation

Coordinates of the Seismographic Stations

de Altitude Lithologic
HonE St foundation

Latitude

17°06 18 ‘E 270 m | Granite

) -Iedi8'48'*E. 150 m- Bed of Sand
1891134 °°E 115 m B;E.nf Sand
20014'32':ﬁ 1772 m | Granite

@& pin 8.0 adn s DY + he. Y ela 'l 1 QT2

HURBANOVO '
"MATNKAY, horizontal seismngraph, M = 210 kg, 8aiT dampling,

mechanical registration

I-— - [ ]
Month omponent|Ts (8)| Vo r(mm) Ei.l Paper speed
| _
50#7 0-8 4-6 D E]In/miﬂ
) e0o7 | 0ea . | 356 120 unfain
! IﬂEF"'JulF 56.2 0.9 3.4 |3
T F_ e
e 5 WETHEE -
August E-W 5114|048 4.1
l =3 . ﬁ
R T 3.9
N=5 0 m/min |
September-Octiober] gy i D
l S T 344 N
November—-December é#w 3.4 30

17
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1,18t of Quoted Agencies Reporting Eplcentral Parameters

Code

ATH

BCTIS
BRA

ISC

LJU

1105

NEIS
PRU

UPP
USAEC
VIE

WAR

Azgency

Athens, Selsmological Tnatitute, Nationsl Observatory,
Athens

Bureau Central International de Seismologie, Strasbourg

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

International Seismological Centre, Newbury, United
Kingdom

Ljubl jana, Astronomical and Geophysical ObservatoXry,
University of Ljubljansa, Ljubl jana

Academy of Scilences of the UsS.S.R., Institute of Physics
of the Earth, Moscow

Watl. BEarthqueke Infor. Service, Denver, Colorado, U.S«A.

Prahonice, Geophysical Tnstitute, Czechoslovak Academy
of Sciences, Prague, Czechoslovakia

Uppsala, ?eismalagical Institute, Uppsala

U.S. Atomic Energy Commission, Washington

Vienna, Zentralanstalt fur Meteorologie und Geodynamik,
Vien

"arsaw, Geophysical Tnstitute of the Polish Academy

of Sciences, Viarsawv

21
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