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Introduction

The sections of the international Earth’s crust profiles within the frontiers of
the different countries are connected by co-operation measurements near the frontier.
By means of these measurements it is possible to correlate and uniformly interpret
the boundaries of the respective profile sections (Mititch, 1968; Subbotix et al,
1970).

In 1973, Hungarian and Roumanian geophysicists carried out such joint seismic
measurements along the X1 international profile (Fig. 1). The measured section of
the profile fell between Hotar (Roumania) and Nagyrabé (Hungary). According to
the coordinated plan there were two shotpoints on the line: one of them in the pro-
ximity of Hotar, the other of Nagyrabé, with a distance of 71 km between them.
Observations along the profile were continuous—not regarding several interruptions.

Observation on the Hungarian side was carried out by two equipments, one
with digital (SDT-2) and one with analog recording on magnetic tape (SZM-264-6),
using 5 cps geophones. On the Roumanian side an analog equipment type POISK-
K.M.P.V. was used with 10 cps geophones. Geophone spacing on either sides was
100 m.

Characteristics of the waves

In course of the measurements arrivals were obtained from the crystalline base-
ment (Pf), from three intermediate boundaries (Pf, Pf, P f)— P f corresponding
probably to the Conrad discontinuity—and from the Mohoroviéié discontinuity(Pu \
Fig. 2).

Waves Pq are regarded as refracted waves, whereas waves Pf, Pf, Pf may
be both refracted and reflected ones, since the broken time-distance curves do not
allow the exact determination of their nature. Waves P M are probably all reflected
even beyond the critical distance. This is suggested by the curvature of the time-
distance curves.
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Fig. 1. Plan of the international Earth’s crust profiles
2. abra. A nemzetkozi foldkéregkutatdé vonalak helyszinvazlata

Pue. 1. MnaH mMexagyHapogHOro npoumsa no ray6rHHOMY celicMUueckomy
30HAMPOBAHMIO 3eMHO KOpbl



Fig. 2.

2. abra.

Pite. 2.

Deep seismic sounding along IP 9

Time-distance curve and section along a part of the international profile X1 between
Hotar and Nagyrabé

--------------------------- Hungarian-Roumanian frontier

Vv boundary velocity in km/sec

Vv average velocity in km/sec

33540 37400 picket numbers refer to shotpoint distances: 33540 m resp. 37400 m

A XI. nemzetkézi foldkéregkutatd vonal Hotar—Nagyrabé kozé esé szakaszanak ut—
idégorbéje és szelvénye

------------ - magyar—roman orszaghatar

Vv hatarsebesség km/sec-ban

v atlagsebesség km/sec-ban

3330 37100 kardszamok, robbantépont tavolsagokat jelentenek: 33 540 m, illetve 37 400 m

Moporpad v paspes No yvacTky MexayHapoaHoro npoguns MC3 Ne X1 mexxay HaceneHHbI-
MW nyHKTammn Xotap u Hagbpabe
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Waves P Mappear as usual in two groups {PI1, Pf), where generally the energy
of the second wave-group is greater (Fig. 3). At certain places there is one more wave
(Pf) preceding the wave P f, which comes probably also from the Mohoroviéic
discontinuity and seems to indicate the upper boundary of the transitional zone
(Fig. 4).

Fig. 3 Arrivalsp[{, Pf,Pf, P f, P f recorded from shotpoint Nagyrabé
3. abra. A nagyrabéi robbantépontbdl készult felvétel Pf, Pf, P f, P f, P f beérkezésekkel
Puc. 3. OTpaxkeHust Pf, Pf, Pf, P f, P f, NMO/yYeHHble NP B3pbi3e B MyHKTe B3pbiBa Hagbpabe

Fig. 4 Arrivals Pf, Pf, Pf, P f, P f recorded from shotpoint Hotar
4. dbra. A hotari robbantépontbél nyert felvétel ap f, Pf, P f, P f, P f beérkezésekkel
Puc. 4. OTpaxkeHua Pf, Pf, Pf, P f, Pf, nonyyeHHble Nnpu B3pbiBe B NMyHKTE B3pbiBa XoTap

It should be observed, that on the records from shotpoint Flotar, reflections from
the Mohorovicic discontinuity appear even within the critical distance and can be
followed from 33.5 km onward (Fig. 2). On the records from shotpoint Nagyrabé,
reflections from the Mohorovicic discontinuity appear abruptly, with high energy
at the critical distance (56.6 km; Fig. 3).

Waves P f do not appear continuously and usually have low energy. Therefore
their tracing is questionable (Figs. 3 and 5). The above phenomenon leads to the con-
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elusion, that the Conrad discontinuity (if waves P f can be related to it) does not
represent such a sharp boundary, as in other parts of the profile (as e.g. in the fore-
land of the Carpathian Mountains and in the area of the Transylvanian depression).

Noteworthy is the very high-intensity multiple (reflected-refracted) P miJ wave
seen on Fig. 6, which can be traced from 36 km to 49 km. The time-distance curve
of these arrivals is parallel to that of the primary, which proves decisively their
multiple character.

SP Hotar .
d=5S,Ikm P,

Fig. 5 Arrivalsp f, Pf, Pf, P f, P f recorded from shotpoint Hotar
5. abra. A hotari robbantépontbél késziilt felvétel ap f, Pf, Pf, P f, P f beérkezésekkel
Puc. 5. OTpakeHUA P f, Pf, Pf, P f, P f, MOMy4YeHHble NPV B3pbiBe B NMyHKTE B3pbiBa XoTap

Fig. 8 Multiple arrivals recorded from shotpoint Nagyrabé
6. abra. A nagyrabéi robbantépontbél készilt felvétel a tébbszords (PniHt) beérkezéssel
Puc. 6. KpaTHble 0TpaokeHUs1, MONy4YeHHble NPy B3pbiBe B NyHKTe B3pbiBa Haabpabe

Discussion
A section of the crust as constructed from the recorded wave-groups is presented

on Fig. 2. Here the boundaries KO and K 1 have been plotted from the arrivals P f
and P f by the isochron technique. The presumably reflected arrivals were con-
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structed by the circle-segment method Of P czibev t0 produce segments Of the reflec-

tive horizon.
The individual boundaries were plotted with the following vertical velocities:

crystalline basement (K 0) V = 2.8 km/sec

intermediate boundaries:
V = 4.0 km/sec

F = 5.4 km/sec

V = 5.7 km/sec
Mohorovidic discontinuity

V 5.8 km/sec

V — 5.9 km/sec

V = 6.0 km/sec

It can be seen on the section, that the deep horizons dip somewhat to East, in
contrary to the topography of the crystalline basement.

The thickness of the crust—regarding the continuous boundaryM 1—averages
up to 27 km. Such a thickness corresponds to the values obtained so far for the
Pannonian basin. The depth of the horizon M2 calculated from P " is larger by 2 to
2.5 km than that of Mv

The structure of the Earth’s crust along the investigated profile shows a similar
character to the picture obtained for the Pannonian basin (Mituch, 1968).
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MAGYAR—ROMAN KOz0OS SZEIZMIKUS MELYSZONDAZAS
A PANNON-MEDENCE K-1 RESZEBEN ]
A X1. NEMZETKOZI FOLDKEREGKUTATO VONAL MENTEN

1973-ban a X 1. nemzetkézi foldkéregkutatd vonal mentén magyar és roman mérdécsoportok
kozosen végeztek szeizmikus mélyszondazast a foldkéreg felépitésének megismerésére. A cikk
ismerteti a X1. vonal Hotar (Romania)—Nagyrabé (Magyarorszag) kozotti szakaszan végzett

kozos mérés eredményeit.
M. KOHCTAHTUHECKY—3. MUTYX—K. MOLWFAN—®. PAOYJIECKY

rMYBUNHHOE CEVICMI/I'—IECKOE 30HAMPOBAHVE B BOCTOUYHOW YACTU
MAHHOHCKOIO BACCEWMHA MO XI MEXXAYHAPOQHOMY MPO®UJIIO
C LUESIbIO NCCNEALOBAHUNSA 3EMHOWM KOPbI, MPOBEAEHHOE COBMECTHON
BEHIEPCKO-PYMbIHCKOW 3KCMEANLMEN

B 1973 r. BeHrepcKor 1 pyMbIHCKOWM NOMEBbIMU MapTUAMU MPOBOAW/INCH COBMECTHbIE PaboThbl
no r/y6uHHOMY CECMMYECKOMY 30HAMPOBAHUIO MO MeXayHapogHoMy npodmao FC3 Ne X1 gna
N3y4eHVs1 CTPOEHNS 3eMHOl Kopbl. B HacTosiweli paboTe onmcbiBalOTCA pe3ynbTaTbl COBMECTHO
NpoBeAeHHbIX HAabMIOAEHWI MO y4acTKy NPothnaa MeXxay HaceneHHbIMY NyHKTamm XoTtap (PyMbIHWS)

1 Hagbpabe (BeHrpus).



