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Magyar Allami Eotvés Lorand Geofizikai Intézet
GEOFIZIKAI KOZLEMENYEK
XX. kotet, 1-2. szam.

ELOSZO AZ 1. POTFUZETHEZ

A Geofizikai Koézlemények évekre el van latva kéziratokkal. Nagy érdekl6désre
szamot tartd és teljes szamokat kitolt6 monografiak varnak kiadasra. llyenek pél-
daul: a kozép-és kelet-europai orszagok szeizmikus foldkéregkutatasainak részletes
jelentése, Mongolia geofizikai monogréafiaja, és még jonéhany, értékes adatokkal
szolgal6 case history.

Hogy azonban nemzetkozi érdeklédésre szamot tart6 rovid kézlemények szer-
z6it ne kényszeresik varakozasra, Potflizet, vagy — az igényeknek megfeleléen —
Pétflzetek, idegen nyelvli — féleg angol nyelv(i — kiadasat hataroztuk el. Kérjuk

olvaséinkat, fogadjak szivesen ezt az els6 Potflizetet.
A SZERKESZTOSEG

FOREWORD TO SUPPLEMENT 1

Our paper, the Geofizikai Kézlemények (Geophysical Transactions) is sold out
for years ahead. Manuscripts of special interest: reports, monographs, e.g. a detailed
report about the Central and Eastern-European seismic crustal investigations, a
geophysical study of Mongolia, and other valuable case histories await for publica-
tion.

On the other hand, authors of shortnotes of international interest are continuous-
ly knocking on our door. In order to help them to an as early as possible publicity,
we have decided to issue a Supplement, or, depending on the demand, a series of
Supplements, in foreign, possibly English, language. This is the first one.

THE EDITORIAL BOARD



MNMPEANCNOBUVE K OOMOJIHEHUNIO |

XXypHan Geofizikai Kozlemények (Ieodmsnuecknii BronneteHb) o6ecneyeH
ny6/iMKyeMbIMM MatepuvanaMmn Ha rogbl. Pykonuicu MoHorpadgwmii, npeactaBnsio-
WMX 0CO6bIA MHTEepec M 3anofHAKLWMX 06beM MOSHbIX HOMEPOB XXypHana, >XayT
ny6nvkauun. TakMMmm ABAAKOTCA Havp, NOAPOOHBLIA 0T4YeT 0 paboTax Mo rNy6uH-
HOMY CEMCMWYECKOMY 30HAMPOBAHUIO 3eMHOI KOpbl, MPOBeAeHHbIX B CTpaHax
CpegHellr 1 BocToyHon EBponbl; MoHorpagusa no reopusmke MoOHronuun um psg
Apyrux paboT, cofep>Kawmx WHTepecHble fJaHHbIe.

Ho Kpome 3T0ro, Bce Yallle NOABAAIOTCA PYKOMUCU KOPOTKVX COOBLLEHWI MeXXay-
HapoAHOro uHTepeca. UTobbl He 3agep>xaTb MX Ny6NMKauumio, 6b1/10 PELLIEHO W3-
JaBaTb [oMofIHEHNSA WW, B C/lydae Heob6XxoA4MmOCTW, cepuio JOMNOoSTHEHUMA K yKa-
3aHHOMY >XYpHany Ha WHOCTPaHHbIX, — M0 BO3MOXXHOCTU aHI/IMACKOM — s3blKax.
HacToAawmnin BbiNycK npeacTtaBnsieT coboli nepsoe M3 HUX.

Pepaxkuyis
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SOME CONTRIBUTIONS TO HUNGARIAN 3IAGNETIC DECLINATION
DATA IN HISTORICAL TIMES

A. TARCZY-HORNOCH*

Collecting values of magnetic elements from various jilaces and epochs is more
than of national, it is, in fact, of international interest, for the laws of magnetic varia-
tions can be established this way only. Bock and schumann (1948) deserve apprecia-
tion for having collected annual averages of magnetic observatories. Sorrily enough
their work goes back to the forties of the last century only, thus it cannot contain
e.g. the D measurements of the University of Buda in the last two decades of the
eighteenth century.

Bakta (1970) called the attention to the ancient Hungarian endeavours in a
historical review from 1696 to our days. Fig. 1 (from Barta, op. cit.)) shows, after
Cristopher H ansteen (1819), who gives no reference to his source*, that the D in Buda
in 1696 was —10°00" (western). Hansteen, for the same year, gave —9°30' for Eger,
—10°00' for Szeged, and —10°19' for Baja. According to the 3, 7, 1765 number of
the newspaper Pressburger Zeitung, the value of I) then in Vukovdr was —12°15'.

The latter report does not confirm the 1696 Buda value, for a Unear interpolation
in Fig. 1 gives for Buda in 1765 —14°15/, and being Vukovdr almost on the same

Fia 1
1 éabra
Puc. 1.

Manuscript received: 4, 8, 1970

* Dr. h.c. mult. Prof. M.A. Sc., Geoph. Lab. of Ac. Sc., Sopron

* The Editor’s note: Hansteen, obviously, must have collected these data from the Vienna Military
Archives. The localities and year suggest that the original data-collecting was a project in the general military
geodetical reambulance of Hungary just after the reconquest from the Moslem Empire.



8 A. Téarczy-Hornoch

longitude as Buda, its value could not differ by 2°. One of the data should be assumed
as erroneous.

The decision is, however, easy enough, as soon as one takes a review of the
famous Kpistola of Mikoviny (1732), the great Hungarian engineer of the eighteenth
century. The cited work, namely, gives a value for 1732 for Pozsony (Pressburg,
Bratislava): -12°30".

Interpolating in Fig. 1for 1732 one obtains abt. —12010' for Buda, well correlat-
ing with the Pozsony data. (Better correlation cannot be expected anyway.)

Considering that Mikoviny made meridian-determinations of secundum order,
the mentioned value must be accepted as reliable. If so, the value —10°00' for 1696
for Buda must be accepted as correct, and the 1765 Vukovar data most be rejected,
as erroneous. All the more so, for longitude-difference between Pozsony and Vukovar
is abt. 2 degrees altogether, and it is rather out of probability to assume that D
became levelled between Pozsony and Vukovar 30 years later only.

It is worth mentioning that D values previously published in the Hungarian
periodical Banyaszati és Kohaszati Lapok (Mining and Metallurgical Transactions)
should be regarded sometimes with doubt, as referred to earlier (Tarczy—H ornoch,
1952). Sometimes, however, Liznar and K uriander deserve some dubitation as com-
pared to the periodical cited.

An example: according to the Banyaszati és Kohaszati Lapok (Mining arid
Metallurgical Transactions), Vol. 1890 (p. 48), the D value at Selmecbanya ventilation-
shaft, on 1 January, 1890, 8hp.m. was — 7°57'. Liznar (1895), on the other hand,
referring to Kurtander, stated it to have been —8°17,3'. D value for Selmecbanya
had been published by Cseéti (1888) too, in 1888, as 8°16/, assumed to decrease by
0,16° in an annual average. It must, consequently, be impossible for D in 1890 to
exceed the 1888 value. Cséti was not only an excellent surveyor, but a famous
instrument-constructor, too. Consequently, his report, confirmed, by the way, by the
Banyéaszati és Kohéaszati Lapok (MMT), Vol. 1890 (8°16/-2.0,16,60'= 7°56,8/)
is reliable.

The data at disposal are, sorrily enough, insufficient as yet for an exact deter-
mination of the periods of magnetic secular variations in Hungary. D values could,
in principle, be completed by archaeomagnetic data, but the latters’ accuracy is less
by orders.

There is, however, a better way to determine D values as far back as the sixteenth
century. In Hungary, namely, mine-maps have been prepared since the second half
of the sixteenth century, far ahead of those times (Tarczy-Hornoch, 1963). The
measurements having been made with magnetic compasses, with the aid of D values
of old mine-maps, relatively reliable D values may duly be expected even from before
1785. This data is namely, the oldest among those of Schenzl (Liznar, 1895).

A search for such old maps and the analysis of their data is suggested to check
up old reports and to trace the magnetic secular variations in historical times.
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CRUSTAL LAYER THICKNESS DETERMINATION FROM CODA WAVES
E. BISZTRICSANY*

In an earlier paper (Bisztbicsany, 1970), crustal layer thickness determination
from coda waves was discussed, according to Hardtwig's theory (1962).

To extend the validity of results arrived at in the cited work, one has to compare
the values obtained with those of other stations. The conclusions of this work are
briefly described hereafter.

Fig. 1. Period-recurrences from Sopron compared to those of Budapest
1. abra: A soproni allomas periédusgyakorisaga a budapestiével dsszehasonlitva

Puc. 1 MoBTopsieMocTb NeproaoB Ansi LLIONPOHCKOW CTaHLMKU B COMOCTaB/IeHNN
¢ bypanewiTckoi

Manuscript received: 23, 10, 1970
* ELTE-MTA Seismological Observatory, Budapest



12 E. Bisztricsany

The method of calculation was the same as reported, but it was based on 1100
data of shallow focus earthquakes observed by the vertical seismometer Kimos,
in Budapest. The epicentral distance was the same as before: 5-=zd°<50°. The
frequency maximum or recurrence peak of periods, here too, was found around 8
and 11 sec (Fig. 1). The function Z=f(T), obtained from these 1100 data, is as

follows (Fig. 2):

Z=0,034 T2
With this formula the following thickness values have been obtained:
at 7= 8 sec: z0= 20,35 km,
at T - 11 sec: %= 27,58 km.

Fig. 2. Coda amplitudes vs. periods
2. dbra. Ké6da hullamok amplitudé-periddus dsszefiiggése
Puc. 2. 3aBMCMMOCTb aMNANUTYA KOAOBbIX BOMIH OT MepuosoB
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Fig. 2 indicates that Z—(T) data are rather scattered. For actual calculation
such records were selected which showed comparatively slight scattering, practi-
cally not half of the records were suitable for the work.

The integrated results can be seen in Fig. 3. The following curve of second order
was computed with the method of least squares:

z =0,035 T2

The difference between the two equations is so slight that the thickness values must
also closely agree, as shown below:

at T= 8 sec z0= 22,2 km,
at jP= 11 sec ro=27,8 km.

Fig. 3

P if.
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The values for the Conrad and Mohorovicic discontinuity obtained this way
from the Budapest station agree well with those calculated for the Hungarian basin
from deep seismic soundings. The recurrence peak around 6 sec did not show up,
neither did, consequently, the corresponding discontinuity at around 13—15 km.

An interesting, and hardly random, coincidence is that according to MTS
reports from the Sopron (Nagycenk) observatory, a low resistivity layer in the same
depth is known in the vicinity of Sopron only.

It is interesting to note that a pattern of long period noise, as computed by
Walzee (1969) shows great similarity to our results.

REFERENCES

Bisztricsany, E., 1970: Analysis of Codas of Shallow Focus Earthquakes. Geofizikai
Kozlemények (Geophysical Transactions) XI1X. 3—4

Hardtwig,E., 1962: Theorien zur mikroseismischen Bodenunruhe. Akademische Verlags-
gesellschaft, Leipzig

Walzer, U., 1969: Untersuchung der Polarisation und anderer Eigenschaften der lang-
periodischen Mikroseismik. Deutsche Akademie der Wissenschaften zu Berlin,
Forschungsbereich Kosmische Physik, Zentralinstitut Physik der Erde Nr. 1
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LATITUDE-DEPENDENCE OF MICROPULSATION-PERIODS
M. TATRALLYAY*

The micropulsations of the Earth’s magnetic field are quasi-sinusoidal variations
with maximal amplitudes of a few gammas (in the magnetic field) or a few tens of
mV/km (in the electric field) and with periods of 0,2 to 600 sec. No explanation has
hitherto been offered about their origin.

For solving the problem the analysis of the geographical distribution of the
jmlsations seems to allow a possible approach. It has been observed that similar pul-
sations have been recorded at very distant stations, although the frequency of their
occurrence is mainly a function of the local time.

Every researcher in this field agrees in an amplitude-increase from the equator
to the poles. The opinions about the period of these pulsations are, however, rather
different. Some of the recent results are contained in Table |I. The authors cited deal,
mainly, with pc3 and pi2 pulsations.

The present author extended her investigations to more stations and pulsation-
events. Records of 28 stations (Fig. 1) were at disposal, but only 21 of them yielded
records suitable enough for a qualitative determination of the coherences of synchro-
nous pulsations (by correlation of the phases).

Onthe selected 13 days (between 1958—61) about 75pf2-s were worldwide events.

In about 50 .per cent of the cases, the pulsations had the same period and an
amplitude decreasing at a similar rate in almost all the stations (Fig. 2).

In about 43 per cent of the events some records differed from the others: on
the others: on the day-hemisphere a pc-modulation, in the aurora] zone a bay could
be observed in the moment of the pi 2-s.

In about 7 per cent of the events, however, a period-increase revealed itself to-
ward the higher latitudes (/1T==15—20 sec at 4 |® |>60°). It is possible that these
are merely local phenomena, for longer periods occurred in altogether a few stations
of higher latitude.

No poleward period-increase occurred in the analyzed 14 pc3 time-intervals,
either. In the auroral zone a pulsation of 3—4 min did, however, occur synchro-
nously with the pc of T =30 sec in several cases.

There was an interesting event: the period of the pc day-pulsation of about 75
sec was equal in the range 3°< |&® |=60°. At the two stations in the auroral zone,
however, there occurred a pulsation of longer (together with some shorter!) pe-
riod (Fig. 3) at the same time.

Manuscript received: 2, 11, 1970
* Geoph. Lab. of Ac. Sc., Sopron



16 M. Tatrallyay

Author Origin of data Character of periods

Obayashi, Jacobs, 9 stations (mainly in the Pacific forT%60 sec (at ®% 50°)

1957. region) (40,4°< |¥ < 67,1°) T ~cos- 29
Jacobs, Sinno, 17 stations (Pacific region) pi2 and T > 30 sec pc-s equal
1960.
Ellis, 1961. 3 stations (Australia) neither day- nor night-pulsations
(28°c=\\«51°) depend on latitude
Duncan, 1961. the data of Ellis, completed with for middav-no AT =8 sec at A ®=23°
other ones (28° = JA\=51°)
Voelker et al., 3 German stations for horizontal components of day-pse
1961. (48,9°<|P| -=54,6°) and pc ATs. 12 sec; pilis and declina-
tion of day-pulsations equal
Lock, Stevens, 2 stations (Pacific region) pi2-s equal; pcs' range equal, but
1961. (<*>= 51° apparently incoherent
2= - 8°)
Bolshakova, Zubin, 4 Soviet stations the most persistent pc latitude-
1964. (36°< ®-=63°) dependent
Komack, Orange, 3 Caribbean stations T ~20— 30 sec pc independent of
1964. (20° < ©< 40°) latitude
Herron, Heirtzler. 8 American stations neither pc, nor pi2 latitude-dependent
1966. (36°<P"63°)
compared to the base
at &=50°
Usher, Stuart, 3 stations in England no regularity
1966. (54,6° <P < 62,5°
Eanselau, 1966. Wingst (b =54,6°) for T =20 sec pc-s AT =0,
and Niemegk (P =52,2°) for T =50 sec pc-s AT =8 sec
Tatrallyay, 1967. 21 observatories, 6 different days’ from 33 pi2 tests 23 not varied,
(synchronous recordings from 5 varied (AT/A\A\ 0,5 sec/grad)
8—14 stations) 5 irregular
Verd, 1969. Niemegk (b =525 for the most frequent pc3 shorter on
Nagycenk (P=472°) lower latitudes

Tamanrasset (® =25,4°)

Table 1.
Change of micropulsation-periods with the latitude, investigated by different authors.

|I. Tablazat

Kulonboz6 szerzék altal talalt valtozasok a kiilonbozd szélességl alloméasokon észlelt pulzacidk
periédusaban

Tabnuua I.
M3MeHeHVe NepnosoB MUKPOMY/bCaLni ¢ LUMPOTOM, N3yUeHHOe pas/iMyHbIMK aBTopamm



Latitude-dependence of pulsations

Fig. 1
1. abra
Puc. 1

Fig. 2
2. abra
Puc. 2.
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Fig. 3
3. abra
Puc. 3.
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18 M. Téatrallyay

A comparison between pc-5 of distantly situated stations is rather questionable :
there is no guarantee for the coherence of the variations involved. The phases of
the pi2-s, however, can be identified without correlation-calculations, basing exclu-
sively on characteristic amplitude-maxima.

The phenomenon itself is a statistical one. Besides, the quality of records, the
difference of the recording equipments contribute to hindering the interpretation.

The pc period-agreement dealt with in the present paper is, therefore, insufficient
to support or object any of the results of Table I.

To attain a final decision, the following requirements should be met: a chain
of not too distantly located stations in a N-S alignment, in geologically well-known
environment, equipped with equal instruments.

A reliable result, however, is that pi2-s, at least outside the auroral zone, va-

ry insignificantly only.
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ANALYSIS OF THE TER-DIURNIAL TIDAL GRAVITY VARIATIONS
IN TIHANY

P. VARGA*

The gravity potential of the Earth’s tide is described by the formula
(1

where W, is the potential of a tide of u-th order, a is the radius of the Earth. R is
the distance between the centres of the Earth, resp. of the tide-generating mass,
/ is the gravitational constant, m is the tide-generating mass. Term n= 2 of this for-
mula and of its dérivates give useful information about the Earth’s interior. It will
be shown that term n= 3, i.e. the ter-diurnal wave, also renders good services in
searching our planet. From these waves the one, called M3by D arwin, shows the
greatest amplitude, though it does not exceed, on medium latitudes, 0,3- 0,4
microgals.

The eight-hour wave was first proved by Barsenkov (1967), based on long record-
ings of the Talgar observatory. Melchior and Venedikov (1968) established ampli-
tude-quotients similar to those of theoretical Earth models, for several stations and
long recordings.

Wave M3is in connection with term n= 3 Its amplitude-quotient is a function
of another combination of Love-numbers hn and knthan in the case of term n= 2,
usually examined.

Taking an arbitrary term n, differentiating (1), the gravity effect on the surface
of an absolutely rigid Earth (Pariyskiy, 1963) is

)

Considering an elastic Earth, the tidal gravity effect is

Manuscript received: 2, 11, 1970
* Hungarian Geophysical Institute K. E., Budapest



20 P. Varga

where r is the distance of the Earth’s centre from the point studied. The first term
on the right side is the gravity difference caused by the tidal force. The second term
is a secondary Ag change originating from the deformation of the elastic Earth.
The third term is brought about because of change | in the level of the site of record-
ing.

It is known that

dWn_n-Wn
dr r
and
2n+1
QK{r) n+l azn+l

dr dr -Jen' (2n+ 1) *@n+2

Thus, if a=r, then

dn)  ontr).A
dr -

and the height of the statical tide is

= A

Hence, (3) can be transformed to the following form:

, n+1 2 “ neWn
-4g=(l-——"kn+->A,)" 2 - 4
n 2 a

and for bnone obtains:
n+1 2
6 Ap' 1 kn + <hn
Ag0 n n

In case n=2 it means:
&= 132K+ 2,

while in case n—3 it means:
B=1- 4/3"3+ 2/303.

Further, values h and k and their ratio obviously change, for the density distribu-
tion of the Earth’s interior will get different weights in each of the cases. Namely,
in ease of ter-diurnal waves, surface-nearer shells get greater weight, as noticed earlier
by Meichior (1950), too, who stated at the same time, that density in the Earth’s
interior (q) is a function of r.

Table | shows, for some Earth-models, the juarameters characteristic for tides
of second and third order. It seems that examination of third order tide offers inform-
ation about the whole Earth, somewhat independent from those obtained from
second order tides. As a matter of fact, the second order tide gives more accurate
values, still the third order one should not be neglected either, for it helps in studying
function Qh).
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Mo'odenskiy—Kramer Takeuchi Longman
(1961) (1962) (1963)
n=2
h2 0.617 0.592 0.612
k2 0.302 0.280 0.302
& 1.164 1.172 1.159
k2/h2 0.489 0.473 0.493
n=3
ha 0.294 0.274 0.290
K3 0.096 0.083 0.093
Eay 1.068 1.072 1.069
|_|/b3 0.327 0.303 0.321

Based on the aforementioned considerations, the amplitude-quotient and phase-
difference of wave M3 were determined through a 23 monthly recording in Tihany
(22, 2, 1968 — 25, 1, 1970). First the hourly recorded data were treated with inter-
polated sensitivity-values. Then, without any filtering whatever, the suppression
of other than ter-diurnal waves followed, with Fourier transforms (Vabga, 1970) on
the frequency of wave M3 Thereafter 8\8 has been determined with regard to even-
tual effects from nearby waves. Theoretical values were taken from D oodson (1922)
and Pabiyskiy (1961).

Consideration was given to the possible error of the value determined (Table I1),
the actual value of the error has been established from an examination of the noise
level. It became obvious that 8 is as slighter than <6as theoretically predicted,
namely, the & average of the greatest waves belonging to n=2 (K1 excluded) is
1,1579.

Wave °h Ampl. observed Ampl. calc.* O + Ab

M3 43.47616 0.5467 ggal 0.4940 ggal 1,107 0,078

* Nearby waves considered.
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