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Certain tectonic elements in the vicinity of the Üveghuta site can be detected in the Bouguer anomaly map. Our studies show that the 
known earthquakes of the area can be basically connected to the edges of young, small basins, and the gravity gradient zones indicating 
them. Present seismicity along the Mecsekalja Line is strongly questionable.

1. Introduction

We have data on the occurrence of only a few weak 
earthquakes in the vicinity of the Üveghuta site. This, of 
course, does not mean that seismic risk should not be stud
ied at all. A repository of radioactive waste is a hazardous 
facility, and its geological stability should be guaranteed for 
centuries, thus the existing decrees also ordain observation 
of seismic activity by monitoring for several years. 
Interpretation of these observations is, however, influenced 
not only by the data of the observed earthquakes them
selves, but by the type of tectonic model in which they are 
incorporated, i.e. where the presumably active fracture 
lines and boundaries of source zones are drawn. Our stud
ies intend to help in answering this question.

2 . D ata  and m ethods

For the purposes of this study the Bouguer anomaly 
map for an area of 50x60 km was constructed (Figure 1). 
Epicentres of the known historical earthquakes are indicat
ed on the map, after Z síros et al. ( 1988), together with the 
epicentres of earthquakes detected by the Microseismic 
Monitoring Network at Paks (source: web site www.seis- 
mology.hu).

Fracture lines appear on the Bouguer anomaly map in 
the form of transitional (gradient) zones separating the 
anomalies. A natural pre-requisite of this is that — as a 
result of movements along the fracture -  formations of dif
ferent density be on two sides of the fracture. This condi
tion is fulfilled primarily in the case of those fractures 
along which smaller or larger sub-basins of the area sunk, 
because in such cases basement formations of high density 
can be found on one side of the fault, while loose sediments
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Figure 1. Bouguer anomaly map and locations of earthquake 
epicenters in the 20 km  surroundings of the Üveghuta site

1 -  Mecsekalja Line after Barabás et at. (1964), 2 — epicentre of a historical 
earthquake and its serial number in Table 1 , 3 -  epicentre of an earthquake 
detected by the Microseismic Monitoring Network and its serial number in 
Table 2, 4 — tectonic line indicated by the Bouguer anomalies that earth
quakes can be associated with, 5 — the Üveghuta candidate site (centre of the 

symbol)

1. ábra. Az üveghutai telephely környezetének Bouguer-anomália 
térképe és földrengés-epicentrumai

1 -  a Mecsekalja-vona! Barabás et al. (1964) után, 2 -  történelmi 
földrengés epicentruma az 1. táblázat szerinti sorszámával, 3 — a Mikro- 
szeizmológiai Megfigyelőhálózat által jelzett földrengés epicentruma a 2. 
táblázat szerinti sorszámával, 4 — egyes, Bouguer-anomáliák által jelzett 
tektonikai vonalak, melyekkel földrengések hozhatók kapcsolatba, 5 -  az 

üveghutai telephely (a jel középpontja)

http://www.seis-mology.hu
http://www.seis-mology.hu


Table 1

Epicentre data for historical earthquakes 
in the studied area

Serial Date of Epicentre Estimated
number earthquake locality magnitude

1. 06/12/1876 Mohács 4.4
2. 22/06/1881 Sióagárd 3.5
3. 24/11/1882 Bátaapáti 2.6
4. 12/12/1882 Mohács 2.6
5. 09/02/1883 Bonyhád 2.6
6. 09/02/1883 Bonyhád 2.6
7. 10/02/1883 Bonyhád 2.6
8. 23/03/1900 Szekszárd 2.6
9. 25/03/1907 Bátaszék 3.2

10. 21/01/1909 Baja 3.6
11. 29/05/1909 Magyarsarlós 3.6
12. 23/09/1922 Pécsvárad 2.3
13. 04/06/1933 Báta 2.6
14. 04/06/1933 Báta 2.0
15. 18/07/1938 Máriakéménd 3.8
16. 22/08/1939 Kozármisleny 2.0

of low density, on the down-throw side. This means that in 
addition to the limitations of the coverage (density of meas
urement sites) we may not rely on the detection of all frac
ture lines with the help of gravity anomalies. At the same 
time, this limitation is not necessarily a limitation on the 
investigation of the tectonic aspects of the earthquakes, 
because the sub-basins in the area came into being in the 
recent geological past, thus it can be assumed that majority 
of the fracture lines active at present are just the bound
aries of these basins.

We present the epicentre data for the area in the form 
of a. table, too. It is worth distinguishing the two types of 
data because their accuracy and detection threshold are 
significantly different. We have data on the historical earth
quakes listed in Table 1 first of all from written records. We 
do not know the real epicentre, only the place where the 
quake was observed (and if the event was considered worth 
recording), thus the epicentres shown in Figure 1 might 
deviate from the real epicentres by a few km. The lower 
limit of detection is 2° MSK-64, which usually corresponds 
to a magnitude of 2.0. The accuracy of the epicentre data 
detected instrumentally by the Microseismic Monitoring

Table 2

Epicentres of earthquakes detected by the Microseismic 
Monitoring Network

Serial
number

Epicentre co-ordinate, EOV (km)
Magnitude

X y
1. 100,800 638,800 0.9

2 . 70,100 644,500 1.5
3. 72,600 643,200 1.9
4. 88,300 634,600 1 . 2

EOV — Unified National Projection (Hungary)

Network (Table 2) is, on the other hand, about 1 km, and it 
can be seen that none of the four, weak, recorded earthqua
kes reaches the lower limit of possible human observation.

3. Results

The major tectonic lineament crossing the area, the so- 
called Mecsekalja Line is indicated in Figure 1 as a possible 
active tectonic line, after B a r a b á s  et al. ( 1 9 6 4 ) .

It is worth noting that the Mecsekalja Line cannot be 
detected on the basis of the Bouguer anomaly map. This is 
not surprising considering the statements made about the 
Bouguer anomalies above, because this line separates areas 
of Palaeozoic and Mesozoic basement, which do not differ 
in their density. Bouguer anomalies rather indicate position 
and not the characteristics of basement formations.

In order to evaluate the Mecsekalja Line’s activity, 
earthquakes in a 10 km wide zone were studied. The necessity 
of studying a wider zone was supported not only by the 
inaccuracy of epicentre data, but if the plane is inclined, 
the epicentre of an earthquake originating along the line might 
significantly deviate from the surface location of the line.

From Figure 1 it can be seen that three earthquakes ori
ginated in this zone during the last 120 years. In the case of 
the Szekszárd earthquake #8 (Table 1) it is likely that the 
quake did not originate along the Mecsekalja Line, but at 
one of the edges of the small local Bouguer low, probably at 
the intersection of one of these and the Mecsekalja Line. 
The situation is similar in the case of the Pécsvárad earth
quake #12 in 1922. The quake can presumably connected 
to the NE-SW — or perpendicular — striking edge of the 
small basin indicated by the Bouguer anomaly, probably to 
the intersection of the two faults at the basin edge. The situ
ation is less clear in the case of the Bátaapáti earthquake #3 
in 1882, as there is no gravity gradient zone here in the 
close vicinity of the epicentre. NE of Bátaapáti there are 
other villages only at a distance of 6-8 km, where the quake 
could theoretically be detected, thus it is onceivable that the 
quake was connected to the southern or south-eastern edge 
of the basin corresponding to the small Bouguer anomaly 
detected SE of Bonyhád. This is, of course, only a possibility, 
hypothetical, and the quake may well have been con
nected to the Mecsekalja Line or to another fracture of 
the area.

Based on the above facts it can be stated that the seismic 
activity of the Mecsekalja Line, similar to the dominant 
major tectonic lineaments in Flungary, is very low. The three 
earthquake epicentres themselves are too few, and we have 
seen that in the case of two of them it is probable that the 
quakes which originated in the vicinity of the Mecsekalja 
Line can be connected to active lines of a lower order.

The low activity of the major tectonic lineaments in 
Hungary may have several reasons. It is imaginable that in 
the case of certain lines no movement is taking place at 
present, thus automatically no mechanical stress can accu
mulate. In other cases movement might occur, but as a



result of tectonic movements taking place for a long time, 
the sliding surfaces are smooth enough for unhindered 
movement without the accumulation of stress. Note that 
low seismicity is in general characteristic of the major tec
tonic lineaments in Hungary, but there are exceptions. In 
the case of the Diosjeno Dislocation Zone (45 km NNW of 
Budapest), or the eastern edge of the Zagyva Trough (40 
km ENE of Budapest) numerous historical earthquakes 
indicate the current activity of these lines.

In the case of all earthquakes occuring in the area

(Figure 1) but not discussed in detail it can be said that 
their epicentres fall on gravity gradient zones, and thus the 
location of the fracture lines responsible for their origin 
can be accurately determined on the basis of the Bouguer 
anomaly map.

The same can be said about the four earthquakes 
detected by the Microseismic Monitoring Network, with 
the comment that all of them can be linked to the edges of 
a small, 30x15 km basin, which can be detected on the 
basis of the Bouguer anomalies in the vicinity of Baja.
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