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Traditional Bouguer anomaly maps provide information primarily on the morphology of the sharpest density contrast horizon (the 
basement). If the basin structure is known with proper accuracy its gravity effect can be used for a correction. The stripped gravity 
anomaly map obtained in this way reflects the effects of density inhomogeneities within the basement. In the Üveghuta area a block-like 
structure of the basement can be assumed on the basis of the material presented. The block boundaries could be determined only after 
detailed measurements.

1. Introduction

One of the traditional geological tasks for the gravity 
method is to study the relief and sinking of high density 
basement rocks at the roots of mountains. It is generally 
applied at the beginning of an investigation. Based on the 
anomalies it defines, a qualitative interpretation can be 
made which provides a basis for planning the next phase of 
investigation, such as seismics, geoelectric studies or 
drilling. It is obvious, however, that with this kind of work 
the potential of the method is not totally exhausted, 
because all kinds of density inhomogeneities influence 
anomalies to a certain degree. When the information con
cerning a geological-geophysical model is limited (in our 
case information about the density and geometry of rock 
masses) it is most common to attribute the effects to 
changes in the relief of the zone characterized by the 
strongest density contrast. When certain elements of the 
model are known, their gravity effect can be taken into 
account as a correction, and using the corrected anomaly 
map the unknown elements of the model can also be 
deduced. At present the structure of the sediments overly
ing the basement can be considered known in many survey 
areas. After correcting the gravity anomalies by the effects 
of the sediments a stripped gravity map can be constructed 
which illustrates the effects of density inhomogeneities 
within the basement.

Borehole U h - 1 drilled in the survey area Uveghuta 
penetrated a thick fracture zone at a depth of about 300 m. 
This produced a request to investigate the potential of the 
gravity method for studying the internal- structure of the 
buried basement.

2. Gravity features of the Üveghuta survey area

The known rocks in the area are the loess and other 
soft sediments from the surface down to 200 m, and the 
underlying Carboniferous granodiorite. The latter usually

outcrops at the bottom of the valleys, and data from 
numerous shallow wells are also available. Thus, a reliable 
contour map of the basement or thickness map of the soft 
sediments has been constructed based on real data, and 
this provided the geometric model for our calculations.

According to the density log of the borehole Ü h -1 
(S z o n g o t h  et al. 1996) the average density of the loess is 
1800 kg/m3, and that of the penetrated granodiorite is 
2700 kg/m3.

The Bouguer anomaly map of the area (Figure 1) has 
been constructed using the data from the National Gravity 
Data Base which has been created in Eötvös Loránd 
Geophysical Institute of Hungary (K ovácsvölgyi 1994), 
and it contains all the gravity data of Hungary. The mea
surements were not carried out on a regular grid pattern, 
and their density is low, therefore the stations are also plot
ted in Figure 1.

The dominant feature of the map is a sudden change or 
step in gravity values which can be traced from the SW 
corner of the map to NE, with an increase by 8-15 mGal 
across the step. This change coincides with the known 
downthrowing of the basement. In the SW where the 
change in gravity is about 15 mGal, the basement sinks 
from 150 m above sea level down to a depth greater than 
-450 m. In the NE part the sinking is about 200-250 m.

The borehole Ü h -1 can be found at the SW edge of a 
gravity high with an amplitude of about 32 mGal. The 
strike of this high is parallel with the strike of the above 
mentioned step. This maximum roughly coincides with the 
elevated granodiorite mass without reflecting exactly its 
morphology. The highest part of the granodiorite mass can 
be found close to borehole Ü h -1 and to the SW of it, 
where the Bouguer anomaly values already decrease. The 
basement lies 100 m deeper than at the borehole, below 
the NE small, local Bouguer high. No obvious correlation 
can be made between the thickness of the overlying rocks 
and the Bouguer anomalies in the maximum area. In spite 
of this the changes in thickness certainly influence the 
trend of Bouguer values. According to our calculations this



5 7 9 11 13 15 17 19 21 23 25 27 29 31

. .  20.5 21.0 21.5 22.0 22.5 23.0 23.5 24.0 24.5 25.0 25.5 26.0 26.5 27.0 27.5 28.0 28.5
Uh-1 MMMMmmmmmwmmmmmMmmmmmmmmmm

•  1 * 2 3
_ Uh-1

Figure l . Bouguer anomaly map

l — borehole, 2 — gravimetric survey point, 3 — boundary of the map of 
Figure 2. Coordinates in km (EOV system)

1. ábra. Bouguer-anomália térkép

1 — mélyfúrás, 2 — graviméteres mérési pont, 3 — a 2. ábra térképének 
határa. EOV-koordináták km-ben feltüntetve

effect can be several mGal, but due to the large spacing 
between stations, which exceeds the lateral dimensions of 
the loess hills, this effect is suppressed.

The characteristic features of the Bouguer map men
tioned above show that other effects are also present in 
addition to the clear connection with the basement depth. 
These effects can be studied only if we remove the gravity 
effect of the low density sediments, i.e. a stripped gravity 
map must be constructed. 3

3. The stripped gravity anomaly map

The gravity effect of the sediments has been calculated 
with the method used for determining the effect of the 
relief (terrain correction) in the traditional method of 
gravity processing. The correction values were determined 
applying the density contrast between the granodiorite and 
the loess, thus the correction practically means that the 
density of loess was “increased” up to that of granodiorite. 
The anomalies obtained in this way are free of the effect of 
the low density sediments and reflect the density distribu
tion within the basement.

Figure 2. Stripped gravity anomaly map

1 — borehole, 2 — gravimetric survey point. Coordinates in km (EOV system)

2. ábra. Fedetlen gravitációs anomália-térkép

1 — mélyfúrás; 2 — graviméteres mérés pontja. EOV-koordináták km-ben 
feltüntetve

Calculations have been carried out only for the area of 
the gravity maximum shown in Figure 1 because this was 
relevant for the task in question. The stripped gravity map 
is shown in Figure 2, and its boundaries are plotted in 
Figure 1. According to our estimation the error in calculat
ed stripped anomaly values does not exceed 0.5 mGal. 
This includes both errors in measurements and those 
caused by the simplified calculations, and inaccuracy of 
density and thickness values. The random fluctuations of 
the contour lines in the stripped gravity map demonstrate 
the validity of our estimation; thus the anomaly steps of 
2-3 mGal in the area are certainly of a geological origin.

Instead of the relatively simple maximum of the origi
nal Bouguer anomaly map a NW-SE oriented, block-like, 
stepped anomaly image was obtained in the stripped 
anomaly map. The anomalies reflect the density inhomo
geneities within the granodiorite and the anomaly bound
aries, in spite of the low density data set, are obviously 
approximately parallel or perpendicular to each other. 
This suggests a block-like structure. Unfortunately, due to 
the low data density the block boundaries cannot be unam
biguously determined everywhere. Thus the available 
material does not allow representation of the interpreta
tion in the form of a map.



To reveal the nature of the blocks experimental model 
calculations were also performed. These demonstrate that 
at the present level of knowledge about the anomalies the 
blocks can equally well be interpreted as a density contrast 
located at different depths or as several density boundaries 
reaching up to the surface of the granodiorite, or a combi
nation of these two basic models. The density contrasts 
between the blocks vary between 30 and 100 kg/m3 in the 
different models, i.e. they do not exceed the plausible inho
mogeneities within the granodiorite. Thus, it is reasonable 
to interpret these detected blocks as granodiorite varieties 
of different density, emphasizing that the term “variety” 
does not refer to differences that can be described by geo
logical terms (mineralogical composition, grade of meta

morphism). Thus, the information which can be deduced 
from the stripped gravity map and used for geological pur
poses is not the interpretation of the individual anomalies, 
but the detection of the presumably fractured block 
boundaries, or indicate that within one and the same 
block no significant fractured zones can be expected.

The material presented here demonstrates that certain 
problems connected to the structure of the buried base
ment can be solved by means of the stripped anomaly 
map. The main obstacle to real interpretation is the low 
density of the existing data set. If this obstacle disappears 
we hopefully will be able to report not on the potential of 
the interpretation but on the interpretation performed in 
our next study.
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