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SUMMARY

According to earlier and recent reflection measurements the thickness of the crust 
in Hungary is 24 ki tömet res on the average, with a gabbro taycr of 4 to 5 kilometres mean 
thickness. The thickness of the crust increases a t the basin centre, with smaller values 
all around. The results of reflection and refraction work agree well and the results of 
earthquake evaluations also fit into the picture.

The deep-reflection work of the previous years (1,2) was resumed in the 
1GY. This paper contains the new resu'ts and the joint evaluation of ail 
measurements hitherto performed.

The new measurements were carried out in [6], in the neighbour­
hood of <S*2<?rencs [7] and Szolnok [8]. The Tótkomlós deep reflection was 
obtained in the course of routine seismic work. The localities of the earlier 
[1—5] and recent [6—7] deep reflection measurements are plotted on an 
isostatic anomaly map of Hungary (Fig. 1). The map is based on aTecent 
recomputation of the gravity network (3) and therefore it differs somewhat 
from the isostatic anomaly map shown in our previous papers.

A recording which is characteristic of our new set of measurements is 
that of <S2c?no% [8]. Between 1,8 and 2,0 sec there is the reflection of the 
basement, and after an empty strip there is an uncertain reflection around 
6,0 sec. At 8,28 sec there is a well-defined arrival, with subsequent reflection 
traces. A less well-defined deep reflection with, however, a good line-up 
occurs a t 9,56 sec. The deep-reflection recordings of Mi;dM32o¿<o.sz?ó [ 1 ] were 
of a similar structure. After the reflection from the basement there is likewise 
an empty strip, with two deep reflections at 7,45 anti 8,62 sec limiting a zone 
of arrivals. Therefore, the 8,28 sec reflection of Szolnok was correlated with 
the 7,45 of Hajdúszoboszló and the 9,56 of Szolnok with the 8,62 of Hajdú­
szoboszló. The early arrivals were considered to be reflections from the 
C o n r a d  interface, the latter ones from the M o h o r o v i c i c interface. 
This assumption was corroborated by a deep refraction profile between Szolnok 
and Hajdúszoboszló (4). Let us state that there is no repetition of reflections 
in our seismograms, so that the arrivals which are considered to be deep 
reflections cannot possibly be multiple reflections. That part of the Szolnok 
recording which shows the deep reflections is presented as Fig. 2.

In the record of F:dno& no reflection occurs from the basement. At 6,0 
sec there is a well-defined arrival. At 7,45 sec and 8,55 sec there are reflections 
with good line-up, with traces of reflections in between. The Szerencs seismo­
gram is similar : an unclear arrival around 6 sec, good reflections a t 7,25 and
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8,25 sec. The traces of rejections between the two well-defined arrivals are 
also present. This is illustrated by part of a seismogram from Putnok, showing 
deep reflections (Fig. 3).

yiy. 2. Part of the deep reflection recording at shot point 8 (Sxolnok)

Ffy. 3. Part of the deep reflection recording at shot point 6 (Putnok)

In the seismograms, two characteristic reflections of good line­
up, also conspicuous by an amplitude increase, occur a t 7,30 and 8,30 sec 
respectively, limiting a strip of very weak reflection traces.

Of t ic  deep-reflections above mentioned, we will refrain for the time 
heing from an interpretation of the arrival at 6,00 sec. Of the rest, the early 
ones are considered to correspond to the C o n r a d  interface, the latter ones 
to the M o h o r o v i c i c interface.

All the seismograms were taken with apparatus of Hungarian make. 
The geophones employed were low-frequency ones (7 cps). In the Szolnok 
case low-pass filtering was employed with an upper frequency limit of 60 cps, 
in the rest of the cases a narrow-band resonance filtering of 30 to 40 cps 
peak frequency. The waves were generated with 150 to 400 kilograms of 
dynamite per shot, distributed into 5 to 7 holes of 20 metres depth and fired 
simultaneously. The Tótkomlós reflections were obtained by a charge of some 
kilograms of dynamite in a single hole.

To determine the depth of the seismic interfaces we have thought the 
relatively loose sediments (clayey-sandy Tertiary and somewhat better 
consolidated thin Mesozoic) to be removed, i. e. we have, to simplify compu­
tations, corrected the travel times to the surface of the crystalline basement. 
The data necessary for correction are listed in Table 1.

It must be pointed out that the depth of the crystalline basement in the 
cases of Szerencs and Putnok was indicated neither by seismic work, nor by 
deep drillings, so that the depth and average velocity values necessary to
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Ta№  7.

compute the correction were extrapolated from neighbouring territories, by 
taking into consideration the B o u g u e r anomalies of gravity.

The vertical average velocity, for the crystalline basement and the rocks 
situated below was, as contrary to our earlier investigations, computed this 
time from Hungarian data, namely from the deep-refraction profile (4). 
Accordingly, the average vertical velocity of the zone consisting of crystalline 
basement and granite layer was considered to be 5,7 kilometres per sec, down 
to the C o n r a d  interface. The boundary velocity of 6,65 kilometres per sec, 
obtained for the gabhro layer, can be used as layer velocity down to the 
M o h o r o v i c i c  interface, in  our previous publications the crustal thick­
ness was computed by applying seismic velocities from Germany. I t  was 
now recomputed with the Hungarian velocity values. The travel times and 
the depths of interfaces are listed in Table II.

TaMe 2 .
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Seria! Locality Wave vc!ocity 
km/scc Correction

time
see.[ measurement of sedimentary overburden

6 . Putnok 1,8 2,4 1,50

7. Szerencs 1,8 2,4 1,50

8. Szolnok 2,5 2,4 2,08

9. Tótkomlós !,5 2,4 1,25

Seria! ] Locality Trave!-timc Depth be!ow surface
. Mohorovi- Conrad ,j,t

(sec)

 ̂ , Mohorovi- Conrad j a,,;

interface
(km)

1.
2,
3.
4.
5.
6.
7.
8. 
9.

Sopron...................j .........
Debrecen..........................
Karúd ..............................
Pécs ..................................
Bonyhád ..........................
Putnok..............................
Szerencs ..........................
Szolnok ............................
Tótkomlós**.....................

6,82
7.45 
7,78 
7,57 
7,52
7.45 
7,25 
8,28 
7,30

7,83
8,62

9,25
9,62
8,55
8,76
9,54
8,30

16,3
19,2
20,8

21,5
19.1 
18,8
18.2 
20,2 

18,8

19,7
23.2 
25,2*
27.2 
25,9 
22,6

23.2 
24,5
22.3

Average.......................... 19,2 23,6

* — extrapolated value.
** =  values kindly communicated by the Seismic Department of the Hungarian Oil



The travel-time data are uncorrected and, accordingly, the depths of 
the interfaces are measured from the topographic surface. The AnriM [3] 
recording has lacked the Mohorovicic reflection. Therefore the value of 
total crustal thickness was computed by adding to the depth of the C o n r a d  
interface the average thickness of the gabbro layer (4,4 kilometres), as comput­
ed from the rest of the seismograms. To facilitate the visualizing of the 
results we have drawn crustal profiles for each of the shot points (Fig. 4). 
The column ''Mean value" is composed of the average thicknesses of the 
individual layers. For the sake of comparison we have added an average column 
of the refraction line, under the heading "Refraction", as well as the crustal 
profile computed from the Dunn/iarnszti* earthquake, 1956 (5), which is an 
average for a very large area.

The "continental" nature of the Hungarian part of the crust, i. e. the 
existence of a thick granitic layer below the crystalline basement, is proved 
in good quantitative agreement by the entire bulk of data. If we consider 
in the following the crystalline basement to be part of the granitic layer, we 
may state that the continental granite layer in Hungary is — with some 
deviations — 19 to 20 kilometres thick. As to the intermediary layer of 
gabbroid constitution, the results of reflection and refraction measurement 
agree quite well on a thickness of 4 to 5 kilometres. The value of 12 to 13 
kilometres, computed from earthquake data, lies somewhat farther off. We 
have already pointed out elsewhere (4) that this is probably due to the iact 
that the Dunaharaszti earthquake was registered at a number of .observatoires 
where crustal structure significantly differs from that of the Hungarian Basin. 
Therefore, in spite of this apparent contradiction, the presence of a gabbro 
layer of small thickness beneath Hungary is considered to be proved.

A question open to criticism in our days is that of the existence of an 
intermediary layer of gabbroid composition, i. e. the problem of the sub­
division of the crust (6). Measurements in Europe and especially in Germany
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point to the existence of a well-defined and contiguous basaltic or gabbroid 
layer (7); even the threefold subdivision of the crust was proposed in some 
instances. In the Hungarian refraction profile an "intermediary layer" with a 
velocity of 6,65 kilometres per sec for the compression wave was readily 
detected. The pairs of well-defined reflections in the recordings also point to 
the existence of a gabbro layer. The definiteness of the reflections — indicative 
of the sharpness of the transition in elasticity — is by no means uniform. In 
the Hajdúszoboszló seismogram the M o h o r o v i ( i c reflection is well- 
defined, while the C o n r a d  is rather poor. In Szolnok the M o h o r o v i c i c  
reflection is indicated only by line-up, while the C o n r a d  reflection is 
conspicuous by its elevated amplitude and pulse-like wave shape. At Tót­
komlós both reflections are well-defined, at Putnok and Szerencs both are 
poor.

It is further remarkable that at almost all of the stations there occur 
intermediary reflections of variable intensity. Considering all that, it is 
more appropriate to speak in Hungary of a more or less well defined, layered 
zone of transition between crust and mantle.

A well-defined reflection at 6,0 sec, occuring in a single record (Putnok), 
may indicate the presence of a further interface (F ö r t s c h discontinuity?). 
The interpretation of this reflection necessitates further research.

The distribution of crustal thickness in Hungary is seen in Fig. 4. The 
crust is thinner beneath stations (6. 7. 2. 9), situated in the east of the country, 
than in the central parts (8. 5. 4. 3). The Sopron reflection also indicates'a 
thinner crust (1). The thickening of the crust in the direction Hajdúszoboszló 
to Szolnok is corroborated by the refraction profile. The dip of the M o h o r o ­
v i c i c  interface is, according to that profile, about 1,50° due west. The 
average dip obtained by reflection is somewhat less, about 50°.

It is expedient to compare reflection results in Hungary with those 
abroad. (A comparison with refraction and seismological results is — because 
of the differences in methodology — not attempted for the present.)

The German measurements were carried out North of the Alps (Swabian 
Platform 7, 8, 9, 10, 11, 12), in the Rhine valley around Strasburg and Mainz 
(9, 13) and on the southern border of the northern German Plain.

The picture is completed by French measurements West of the Alps 
(14, 15, 16). The measurements around the Alps are liable for comparison 
inasmuch as, just as the ones of Hungary, these were situated in the neigh­
bourhood of a young mountain chain. The data for comparison are listed in 
Table 3.

TaMe 3.

There is almost no difference as regards the depth of the C o n r a d  
interface. However, the gabbro layer is significantly thicker. It thins out some­
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M o h o r o v i ő i c
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what on the western rim of the Aips (16), although not so much as in the 
Carpathian Basin. The total crustal thickness is by 6 to 8 kilometres greater 
than in Hungary.

In general, the data seem to indicate that the Hungarian part of the 
crust is relatively thin. The gabbro layer, of rather uniform thickness, is 
also thin. Towards the centre of the basin the thickness increases, due to the 
increasing thickness of the granite layer, with almost parallel dips of C o n r a d 
and M o h o r o v i ë i c  interfaces.
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