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The pa per deals with the con struc tion and cal cu la tion of a stripped grav ity map with a high de gree of ac cu racy. In the West ern Carpathian 
bas ins such types of grav ity maps rep re sent the cor rected Bouguer anom a lies by the grav ity ef fects of the Ter tiary sed i men tary masses. It
means that the re sul tant stripped grav ity map re flects the grav ity ef fects of den sity inhomogeneities, which are lo cated be neath the
pre-Ter tiary base ment. For de ter mi na tion of this map, the mod ern pro gres sive for ward-mod el ling grav ity method was ap plied. The ad -
van tage of this method in com par i son with pre vi ous ap proaches is that it is ca pa ble of cal cu lat ing the 3D grav ity ef fects of the geo log i cal
bod ies with real to pog ra phy. A case study for pre sen ta tion of a new and pre cise stripped grav ity map, the Liptovská Kotlina Ba sin, was
cho sen, be cause it is one of the best-sur veyed bas ins in the West ern Carpathians. This new grav ity map rep re sents, for this mo ment, the
most ac cu rate stripped grav ity map in the whole West ern Carpathians. It al lows con struc tion not only of a very pre cise 3D grav ity model
of the sed i men tary fill but also en ables in ter pre ta tion of the sources of the grav ity anom a lies re vealed in the stripped grav ity map. This in -
ter pre ta tion is based on all avail able geo phys i cal and geo log i cal con strain ing data. It is also sup ported by 2D anal y sis of the grav ity ef -
fects of the main tec tonic units build ing the Liptovská Kotlina Ba sin. 
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INTRODUCTION

The cal cu la tion of a stripped grav ity map is one of the most
ef fec tive meth ods for study ing pre-Ter tiary base ment struc ture
(e.g., Bielik, 1988; Królikowski and Petecki, 2002; Makarenko
et al., 2002; Bielik et al., 2004, 2005; Yegorova et al., 2004). In
gen eral, the strip ping ap proach is well-known glob ally (e.g.,
Dirkzwager et al., 2000; Rybakov et al., 2000; Starostenko et al., 
2004; Ebb ing et al., 2006; Tašárová et al., 2006; Tassara et al.,
2006; Zanolla et al., 2006; MÝller et al., 2007). The pro cess is
based on sub trac tion of the 3D grav ity ef fects of well-known
geo log i cal struc tures (den sity-anom a lous zones and/or den sity
inhomogeneities) from the Bouguer grav ity anom a lies. Ham mer 

(1963) calls it a geo log i cal fil tra tion. Mostly, the den sity
inhomogeneities are rep re sented by sur face geo log i cal struc -
tures. Some times, when suf fi cient qual i ta tive good geo phys i cal
and geo log i cal con strain ing data ex ists on the ge om e try and den -
sity of deeper den sity-anom a lous zones, Bouguer anom a lies can
also be cor rected by their grav ity ef fects. 

In the West ern Carpathians, the first com plete stripped
grav ity map was cal cu lated for the In ner West ern Carpathians
at a scale of 1:200 000 (Šefara et al., 1987). One year later a
stripped grav ity map from the Pannonian Ba sin re gion at the
scale of 1:1 000 000 was pub lished by Bielik (1988). De spite 
the qual ity of these maps be ing not very high, their ap pli ca bil ity 
to the re search of deep-seated struc tures of the West ern
Carpathian–Pannonian Basin re gion was clear. Nev er the less,



they showed that for more qual i ta tive in ter pre ta tion of these
struc tures it would be nec es sary to cal cu late more de tailed
stripped grav ity maps with a higher de gree of ac cu racy. The
first at tempt to de ter mine a stripped grav ity map in the west ern
part of the Liptovská Kotlina Ba sin was per formed by Maďar
et al. (1997). This stripped grav ity map was cal cu lated with out
taking into ac count the real to pog ra phy. The grav ity ef fect of
the sur face den sity inhomogeneities of the ba sin was de ter -
mined only with av er age pla nar to pog ra phy. More over, the
map was not con structed for the whole ba sin re gion. 

There fore, the main aim of this pa per is the cal cu la tion of a
stripped grav ity map with a high de gree of ac cu racy. For that
pur pose the mod ern pro gres sive for ward-mod el ling grav ity
method was ap plied. The method is based on for mu las de vel -
oped and pub lished by Starostenko et al. (1997). The sig nif i -
cant ad van tage of this method, in com par i son with for mer ap -
proaches, is that it is ca pa ble of calculating the 3D grav ity ef -
fect of an anom a lous body with real to pog ra phy. An an other
ad van tage of the ap plied method  is that it ef fi ciently to cal cu -
lates the ef fect of a geo log i cal body (layer) not only with a con -
stant den sity, but also with a den sity that var ies in the hor i zon tal 
and ver ti cal di rec tions. In the ver ti cal di rec tion the den sity can
vary lin early or ex po nen tially (Starostenko et al., 1997). A case 
study for pre sen ta tion of such a stripped grav ity map, the
Liptovská Kotlina Basin was cho sen, be cause it is among the
best-sur veyed ba sins in the West ern Carpathians. The 3D grav -
ity model of the ba sin sed i men tary fill in cludes all avail able
geo phys i cal and geo log i cal con strain ing data. The new grav ity
map of the Liptovská Kotlina Basin rep re sents, for the mo ment, 
the most ac cu rate stripped grav ity map in the whole West ern
Carpathians. For more ob jec tive in ter pre ta tion of the ob served
and cal cu lated grav ity anom a lies, the grav ity ef fects of the
main tec tonic units build ing the Liptov Through were also de -
ter mined. The grav ity ef fects were cal cu lated along the rep re -
sen ta tive pro file I–I´ by means of 2D den sity mod el ling. The
de scrip tion of the re gional grav ity field of the Liptovská
Kotlina Basin in the con text of the sur round ing Nízke Tatry
Mts. and Tatra Mts. is also pre sented. 

The Liptovská Kotlina Ba sin (Fig. 1) is lo cated in the north -
ern part of Slovakia be tween the Tatra Mts. in the north and the
Nízke Tatry Mts. in the south. The de pres sion is elon gated in an 
east-west di rec tion; the length and width are 50 km and 15 km,
re spec tively. A num ber of min eral and ther mal wa ter springs
are lo cated in this ba sin (Liptov re gion). The grow ing in ter est
in the use of geo ther mal wa ter for en ergy and rec re ation pur -
poses make this re gion an at trac tive one. The sources of ther -
mal wa ter are Me so zoic rocks in the pre-Ter tiary base ment of
the ba sin, a rea son for re search into the pre-Ter tiary base ment
struc tures of this re gion. 

GEOLOGICAL SETTING

The West ern Carpathians form a moun tain range with a
dom i nant nappe struc ture with a sig nif i cant zonal ar range ment
re flect ing orogenic pro cesses that mi grated through time from

south to north. From the point of view of the rock types, the tec -
tonic em place ment age of units and the re la tions thereof, is pos -
si ble to di vide the West ern Carpathians into two ba sic units,
namely the Outer West ern Carpathians and the Inner West ern
Carpathians. Tectonism (fold ing) of the In ner West ern
Carpathians was com pleted be fore the Late Cre ta ceous (ca.
65 Ma ago), while the Outer West ern Carpathians were folded
in the Ter tiary (30–12 Ma). The de pos its of the uppermost Cre -
ta ceous (the Gossau Cre ta ceous), the Paleogene (the
Podtatranská group) and the Neo gene be long to the post-nappe
for ma tions of the In ner West ern Carpathians. Bas ins and de -
pres sions are dis tinct morphostructural fea tures of the In ner
West ern Carpathians. The development of bas ins and de pres -
sions were geodynamic pro cesses that con trolled the de vel op -
ment of the Carpathian arc at the close of the Paleogene and
dur ing the Neo gene.  

The sed i men tary fill of the Liptovská Kotlina Ba sin
(Fig. 1A) com prises Qua ter nary and Paleogene de pos its.
The Qua ter nary de pos its are rep re sented pre dom i nantly by
al lu vial, proluvial and deluvial sed i ments. The south slopes
of the Tatra Mts. are cov ered by thick  glacifluvial de pos its
(Maďar et al., 1997). 

The Paleogene strata in clude con glom er ates, claystones
and sand stones. They be long to the Podtatranská group (Cen -
tral Carpathian Paleogene) and, as regards their li thol ogy, they
are di vided into four ba sic for ma tions (Gross et al., 1980). The
Borové For ma tion rep re sents a basal transgressive lithofacies
with con glom er ates and brec cias. The Huty For ma tion is a suc -
ces sion of mo not o nous claystones. The Zuberec For ma tion
com prises an al ter ation of claystones and sand stones. The
youn gest Biely Potok For ma tion is not pres ent in the Liptovská
Kotlina Basin. 

The pre-Ter tiary base ment (Fig. 1B) con sists of three dif -
fer ent tec tonic units of the Cen tral West ern Carpathians. From
the bot tom to top these are the Tatricum, Fatricum and
Hronicum. The Tatricum is an autochthonous unit. It crops out
at the north ern mar gin of the Liptovská Kotlina Ba sin in the
Tatra Mts. The Tatricum base ment is rep re sented by crys tal line
rocks in clud ing granitoids and gneiss es. The Tatric cover unit
con tains subautochthonous Cre ta ceous strata and rem nants of
Tri as sic car bon ates. The Tatricum unit has not yet been rec og -
nized in bore holes that reach the pre-Ter tiary base ment. 

The Fatricum is an allochthonous tec tonic unit thrust over
the Tatricum. The strati graphic ex tent of the Fatricum is Mid dle 
Tri as sic to Mid dle Cre ta ceous. It pre dom i nantly con tains var i -
ous fa cies of lime stones, dolomites, marls and marly lime -
stones. The Fatricum tec tonic unit was drilled im me di ately be -
low Paleogene de pos its in bore holes V-1 (Biela, 1978a, b) and
FGL-1 (Remšík et al., 1979). Rocks be longing to the Fatricum
unit are pres ent be low the Hronicum rock se quence in ZGL-1
bore hole and most prob a bly in ZGL-3 (Remšík et al., 1990;
Král et al., 2004).

The Hronicum is the up per most tec tonic unit that over lies
the Fatricum. The strati graphic extent of the Hronicum rock se -
quences is Late Pa laeo zoic to Early Cre ta ceous. The Late Pa -
laeo zoic rocks in the Hronicum are rep re sented by a vol -
cano-sed i men tary suc ces sion of the Ipoltica Group (Vozárová
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Fig. 1A — Geo log i cal map of the Liptovská Kotlina Ba sin and its sur round ings (mod i fied af ter Biely et al., 1992); 
B — stripped geo log i cal map of the Liptovska Kotlina Ba sin (com piled by Hók in Král et al., 2004, us ing data from Maheľ, 1964; Gross et al.,

1980; Biely, 1992; Nemčok et al., 1994) 
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and Vozár, 1981). The Me so zoic strata are di vided into two
dif fer ent se quences: the Biely Váh Basin type se quence and the 
Čierny Váh car bon ate plat form se quence (Maheľ, 1986). The
Biely Váh se quence is more fre quently pres ent in the vi cin ity of 
the Liptovská Kotlina Basin. The Hronicum tec tonic unit was
reached in bore holes ZGL-1 (dolomites and lime stones —
Fendek et al., 1988), ZGL-2/A (dolomites and the Lunz beds
— Remšík et al., 1992) and ZGL-3 (dolomites and lime stones
— Remšík et al., 1990; Král et al., 2004).

The depth of the pre-Ter tiary base ment var ies from about
100 to 1 600 m (Fig. 2). On the map of the pre-Ter tiary base -
ment (Maďar et al., 1997) four de pres sions can be dis tin -
guished. From the west to the east these are: the Ivachnová de -
pres sion, the Liptovská Mara de pres sion, the Liptovská
Kokava de pres sion, and the Štrbské Pleso de pres sion. The de -
pres sions are sep a rated by el e va tions (the Bešeňová el e va tion,
the Liptovský Ondrej el e va tion, the Hrubý Grúň el e va tion, and
the Štrba el e va tion). 

A num ber of faults have been de scribed in the Liptovská
Kotlina Ba sin. The Choč Fault and the sub-Tatra Fault are the
most im por tant faults (Figs. 1 and 2). The Choč Fault sep a rates
the Paleogene strata from the Fatricum and Hronicum rock
com plexes on the west ern mar gin of the de pres sion. The ori en -
ta tion of this pre dom i nantly nor mal fault is NE–SW. The
sub-Tatra Fault is sit u ated in the north ern part and sep a rates the
Tatricum unit from the Paleogene de pos its (Figs. 1 and 2). The
sense of pre dom i nant fault dis place ment is nor mal, and its ori -
en ta tion is gen er ally E–W. The or i gin and ac tiv ity of these
faults are as so ci ated with the Mio cene tec tonic evo lu tion of the
West Carpathians (e.g. Kováč, 2000). 

3D DENSITY MODEL

The qual ity of the re sul tant 3D stripped grav ity map, ex cept 
of the qual ity of the ap plied math e mat i cal method, de pends
also on the ac cu racy of the sed i men tary fill ing den sity model.
The most im por tant data for this model are its ge om e try and
den sity. The ba sic data for con struc tion of this den sity model
were taken from the wells sit u ated in the Liptovská Kotlina Ba -
sin (Figs. 1 and 2): V-1 (Biela, 1978a, b), FGL-1 (Remšík et
al., 1979), ZGL-1 (Fendek et al., 1988), ZGL-3 (Remšík et al.,
1990 and Král et al., 2004), ZGL-2/A (Remšík et al., 1992).
Note that the den sity log ging of the sed i men tary fill ing of the
Liptovská Kotlina Ba sin has been done to a lim ited ex tent only. 
There fore, as the ad di tional data re lated to the thick ness of
Qua ter nary and Paleogene sed i ments were ap plied the re sults
pub lished by Tomek et al. (1989), Szalaiová et al. (1991,
1993), Maďar et al. (1997) and Král et al. (2004). 

Af ter Eliáš and Uhmann (1968) and Gross et al. (1980) the 
Paleogene sed i ment den si ties change from 2.04 g/cm3 to
2.68 g/cm3. Based on the de ter mi na tion of the den si ties of the
well core sam ples (Stránska et al., 1986), den sity 2.53 g/cm3

has been eval u ated as av er age Paleogene sed i men tary den -
sity. This value is in ac cor dance with the av er age den sity of

the Paleogene ba sin fill ing, which was also sug gested by
Maďar et al. (1997). The re sults of the den sity log ging of the
sed i men tary fill ing of the Liptovská Kotlina Ba sin (Král et al.,
2004) and the re sults pub lished by Maďar et al. (1997) sug -
gest the av er age den sity of 2.42 g/cm3 for the Qua ter nary sed i -
ments (Ta ble 1). 

The to pog ra phy of the ba sin was taken from the At las of
Geo phys i cal Maps (Kubeš et al., 2001) and the re lief of the
pre-Ter tiary base ment from the re sults of Maďar et al. (1997).  

CALCULATION OF THE STRIPPED GRAVITY MAP

The 3D grav ity ef fect of the Liptovská Kotlina Ba sin sed i -
men tary fill was cal cu lated by means of a method based on the
for mu las de vel oped by Starostenko et al. (1997). The method
en ables cal cu la tion of the 3D grav ity ef fect of an anom a lous
den sity layer (a geo log i cal body) with ar bi trary up per and
lower bound aries. The sig nif i cant ad van tage of this method is
that it takes into ac count the grav ity ef fect of the real top o -
graphic re lief. The sed i men tary fill is ap prox i mated by a sys tem 
of ver ti cal prisms. The up per bound ary is formed by the ba sin
to pog ra phy and the lower one by the pre-Ter tiary base ment re -
lief. More over, the ap plied soft ware pack age is able to cal cu late 
the ef fect of a layer not only with a con stant den sity, but also
with a den sity that var ies in hor i zon tal and ver ti cal di rec tions.
In the ver ti cal di rec tion the den sity can vary lin early or ex po -
nen tially (Starostenko et al., 1997). 

To eval u ate the den sity in flu ence of the Qua ter nary and
Paleogene sed i men tary fill on the to tal grav ity ef fect we cal cu -
lated it for six dif fer ent den si ties (Ta ble 1). By anal y sis of the
den sity re sults (Eliáš and Uhmann, 1968; Gross et al., 1980;
Stránska et al., 1986; Maďar et al., 1997; Král et al., 2004) the
cho sen den si ties rep re sent the in ter val of real pos si ble av er age
den si ties for Paleogene de pos its. The ref er ence den sity (2.67
g/cm3) char ac ter izes the av er age den sity of the pre-Teriary
base ment. The anal y sis of cal cu lated grav ity ef fects of all den -
sity mod els showed that they are very sim i lar. The am pli tudes
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Den sity 
model

Qua ter nary
deposits Paleogene  deposits

No.

Den sity [g/cm3] Den sity [g/cm3]

Con stant Con stant
Lin ear

change
Ex po nen tial

change

1 2.42 2.50 – –

2 2.42 2.53 – –

3 2.42 2.56 – –

4 2.42 – 2.42–2.60 –

5 2.42 – 2.53–2.60 –

6 2.42 – – 2.42–2.60

T a  b l e  1

Den si ties of the Qua ter nary and Paleogene de pos its ap plied for the
cal cu la tion of the grav ity ef fects of dif fer ent den sity mod els
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of the grav ity ef fects vary across a  very small in ter val. The
larg est dif fer ences are only ±3–4 mGal. 

The re sul tant stripped grav ity maps of the Liptovská
Kotlina Ba sin are a re sult of the sub trac tion of the ba sin sed i -
men tary fill grav ity ef fects from the Bouguer anom a lies (Fig. 3; 
Kubeš et al., 2001). In this pa per two rep re sen ta tive stripped
grav ity maps are pre sented. They were cal cu lated for the den -
sity mod els No. 2 (Fig. 4A) and No. 5 (Fig. 4B)

INTERPRETATION OF THE GRAVITY ANOMALIES 

On the map of the Bouguer grav ity anom a lies, which takes
into ac count also the sur round ing Tatra Mts. and Nízke Tatry
Mts. (Fig. 5), the Liptovská Kotlina Ba sin rep re sents a sig nif i -
cant lo cal grav ity low which is, from a re gional point of view, a
part of the Cen tral West ern Carpathian grav ity min i mum
(Tomek et al., 1979; Bielik et al., 2006). The sur round ing Nízke
Tatry Mts. and Tatra Mts., in which the pre-Ter tiary base ment

out crops at the sur face, are char ac ter ized by rel a tive grav ity
highs. The north ern mar gin of the Liptovská Kotlina Ba sin is as -
so ci ated with a large hor i zon tal grav ity gra di ent, which can be
ex plained by the very steep slope of the pre-Ter tiary base ment.
The south ern mar gin is char ac ter ized by a smaller hor i zon tal
grav ity gra di ent due to smaller slope of the ba sin base ment.

In the Liptovská Kotlina Ba sin grav ity low (Fig. 5) two sig nif -
i cant lo cal grav ity lows can be ob served. The first one is lo cated in
the Liptovská Mara de pres sion with a max i mum am pli tude of
about –66.5 mGal. The sec ond grav ity low reaches a max i mum
am pli tude of –65 mGal, be ing ob served in the Liptovská Kokava
de pres sion. Ex cept for these lo cal grav ity lows, two other
(smaller) lo cal grav ity lows can be seen. One is rep re sented by the
Ivachnovská de pres sion (–62 mGal) and the sec ond one by the de -
pres sion, which is lo cated to the south of Štrbské Pleso
(–60 mGal). It is in ter est ing to note that the larg est thick nesses of
the sed i men tary fill cor re late with the larg est lo cal grav ity lows
(see Figs. 2 and 3). This in di cates that the sources of the grav ity
lows are a su per po si tion of the ef fects due to the larger thick nesses
and lower den sity of the Qua ter nary-Paleogene de pos its. The re -
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Fig. 4. Grav ity ef fects of the Qua ter nary-Paleogene deposits

A — con stant den sity 2.53 g/cm3; B — lin ear den sity change from 2.53 g/cm3 to 2.60 g/cm3
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Fig. 5. Bouguer grav ity anom aly of the Liptovská Kotlina Ba sin with the sur round ing Tatra Mts. and Nízke Tatry Mts. 
(mod i fied af ter Szalaiová and Šantavý, 1996; Vozár and Šantavý, 2000)

Fig. 6. Stripped grav ity maps in which the Bouguer grav ity map was cor rected by the grav ity ef fects of the Qua ter nary-Paleogene deposits

A —con stant den sity; B — lin ear den sity change from 2.53 g/cm3 to 2.60 g/cm3



sul tant stripped grav ity maps (Fig. 6) clearly sup port this sug ges -
tion, be cause af ter sub tract ing the grav ity ef fects of the sed i men -
tary fill from the Bouguer anom a lies these lo cal grav ity lows al -
most wholly dis ap peared. 

To make an ob jec tive geo log i cal-geo phys i cal in ter pre ta tion 
of the stripped grav ity map we made along the pro file I–I´ a 2D
quan ti ta tive in ter pre ta tion of the grav ity ef fects of the main tec -
tonic units that build the pre-Ter tiary base ment (Fig. 7). The
GMSYS soft ware was used for this 2D den sity mod el ling. The
lo ca tion of the pro file I–I´ was guided by the course of the seis -
mic re flec tion pro file 1T/80 (Král et al., 2004). The seis mic in -
ter pre ta tion of fered very good con straints on thick nesses of the
Me so zoic nappes (Hronicum and Fatricum) and of the Tatric
cover. Based on the lithological com po si tions of the Hronicum, 
Fatricum and Tatric cover units and den si ties of the rocks
which build them (Eliáš and Uhmann, 1968; Gross et al., 1980;
Stránska et al., 1986), their av er age den si ties were de fined as:
the Hronicum s = 2.73 g/cm3, the Fatricum s = 2.69 g/cm3 and

the Tatric cover s = 2.68 g/cm3. The grav ity ef fect of the
Hronicum is the larg est and it var ies from 0 to +4.4 mGal. The
Fatricum grav ity ef fect is 2–4 times smaller (max i mum
+1.2 mGal) by com par i son with the Hronicum. It can also be
seen that the grav ity ef fects of the Tatricum cover unit and of
the Hronicum vol cano-sed i men tary se quences are rel a tively
small. They have max i mum grav ity val ues of only +0.5 mGal
and +0.4 mGal, re spec tively. This study (Fig. 7) in di cates
clearly that the to tal grav ity ef fect of the Mezozoic nappes and
of the Tatricum cover unit has, for ref er ence den sity
r = 2.67 g/cm3, pos i tive grav ity ef fect (max i mum Vz = +5.3
mGal), while the sed i men tary fill grav ity ef fect is neg a tive
(max i mum Vz = –7.5 mGal). As the neg a tive grav ity ef fect of
the ba sin sed i men tary fill is higher than to tal pos i tive grav ity ef -
fect of the Hronicum, Fatricum and Tatricum cover, the to tal
grav ity ef fect of all these tec tonic units is neg a tive over the
Liptovská Kotlina Ba sin. 
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Fig. 7. 2D den sity model along the pro file I–I´

A — Bouguer grav ity anom aly and the stripped grav ity anom aly; B — in di vid ual and com mon grav ity ef fects of the main tec tonic units build ing the
Liptov Trough; den sity model along the pro file I–I´ was com piled by means of seis mic in ter pre ta tion re sults of the pro file 1T/80 (Král et al., 2004)



On the stripped grav ity maps (Fig. 6) sev eral rel a tive grav -
ity highs and lows can be ob served. It is worth to note that the
am pli tudes of all grav ity anom a lies are small. They vary only in 
the range of –66 to –54 mGal. The larg est and the most in ten -
sive re late grav ity high (A) with an am pli tude from –52 to
–56 mGal cor re lates with the out crop of the Tatricum crys tal -
line unit in the Tatra Mts. (Figs. 1 and 2). There fore it is sug -
gested that the source of this anom aly likely co mes from the
Tatricum crys tal line rocks (Fig. 7). 

A rel a tive grav ity high with a NE–SW axis is ob served be -
tween Bešeňová and Liptovský Mikuláš. In gen eral, it can be
ex pected that its source is the Me so zoic nappes, be cause they
con trib ute most to the ob served grav ity field (Fig. 7). Based on
the high-qual ity stripped grav ity map it is pre dicted that this
sig nif i cant anom aly may be di vided into two parts with two dif -
fer ent max ima (B) and (C) and sources. Our sug ges tion is also
sup ported by the re sults of the grav ity ef fect test ing the bore -
holes V-1 (Biela, 1978a, b), ZGL-1 (Fendek et al., 1988),
ZGL-2/A (Remšík et al., 1992) and the pre-Ter tiary map of the
Liptovská Kotlina Ba sin (Král et al., 2004). As the Hronicum
rocks were drilled in the bore hole ZGL-2/A (Remšík et al.,
1992) and they have high est den sity (due to dolomitic li thol -
ogy) it is sug gested that the main source of the max i mum (B) is
due to this tec tonic unit. On the other side, the max i mum (C)
may come from the rocks of Fatricum, be cause it is pre dicted
that this tec tonic unit is char ac ter ized by lighter rocks (the lime -
stones and marly lime stones li thol ogy). More over, the
Fatricum is rep re sented by a large thick ness as a con se quence
of two superposed tec tonic slices there [bore holes V-1 (Biela,
1978a, b); FGL-1 (Remšík et al., 1979) and ZGL-1 (Remšík et
al., 1990; Král et al., 2004), see Fig. 2]. It is worth not ing, to
sup port our sug ges tion as re gards the anom aly source, that the 
Hronicum (which could be also taken into ac count as a source
of the anom aly) was drilled only in the bore hole ZGL-1 and
its thick ness is neg li gi ble. Note that the NW–SE lin ear grav ity 
fea tures (sigmoidals) run ning be tween both max ima could re -
flect a tec tonic line that sep a rates the Hronicum and Fatricum, 
which prob a bly are char ac ter ized by dif fer ent thick nesses in
the ba sin base ment. 

The sim i lar ity of the the Štrbské Pleso (D) and Štrba (E)
highs, which can be ob served on the pic tures of the Bouguer
grav ity map as well as an stripped grav ity maps (Figs. 3 and 6)
in di cates that their or i gin may be ex plained by the larger grav -
ity ef fect of the Hronicum and Fatricum nappes. In the case of
the Štrba grav ity high, the Hronicum vol cano-sed i men tary se -
quences (Biely et al., 1992) with their higher den sity and thick -
ness of the vol cano-sed i men tary rocks (Eliáš and Uhmann
1968, Gross et al., 1980, Stránska et al., 1986) prob a bly in -
crease the in ten sity of this grav ity high in com par i son with the
past grav ity high.

The pat tern of the grav ity field on the stripped grav ity maps
(Fig. 6) also in cludes rel a tive grav ity lows. These are char ac ter -

ized by al most the same am pli tude val ues of –62 mGal and they 
can be ob served in the west ern part (anom a lies G and F) and in
the south ern part (anom a lies H and I) of the Liptovská Kotlina
Ba sin. Based on the study of the com po si tion of the bore hole
cores, the den si ties of drilled rocks and the anal y sis of the grav -
ity ef fect of the tec tonic units build ing the Liptov trough it is
pre dicted that the ob served grav ity lows re flect a tec tonic ar -
range ment of the pre-Ter tiary base ment. The anom a lies prob a -
bly re flect the ma jor ity of the Fatricum and Tatricum rocks with 
lower den si ties (e.g. marly lime stones, sandy lime stones,
quartizites and sandy shales) and greater thick nesses. Such
rocks were drilled in the bore holes ZGL-1, ZGL-3 and FGL-1
(Remšík et al., 1979, 1990; Král et al., 2004). The ex is tence of
these grav ity lows on the high-qual ity stripped grav ity map
sug gests that the Hronicum unit is thin ner than the Fatricum
and Tatricum units in these parts of the pre-Ter tiary base ment. 

CONCLUSIONS

The re sults ob tained by means of the cal cu la tion of stripped
grav ity maps with a high de gree of ac cu racy in di cate clearly
their use ful ness for study of the pre-Ter tiary base ment struc -
ture. These high-qual ity trans formed grav ity maps are
partierlary useful, in those cases where the sed i men tary bas ins
and their base ment struc tures do not show very large dif fer -
ences in the grav ity field. To dis tin guish such grav ity anom a -
lies, which are char ac ter ized by small and near am pli tudes (in -
ten si ties) of the grav ity field, only high-qual ity stripped grav ity
maps can suffice. They can help, in spite of the nat u ral am bi gu -
ity of the grav ity (geo phys i cal) in ter pre ta tion, in pros pect ing of
den sity-anom a lous zones lo cated be neath bas ins with a thick
sed i men tary fill. Gravity anom a lies so delineated, which re flect 
sen si tive but sig nif i cant changes of the grav ity field pat tern, en -
able rec og ni tion of dif fer ences in the struc ture and li thol ogy of
the pre-Ter tiary base ment as well as in the thick nesses of the
tec tonic units that build this base ment. This case study of a cal -
cu la tion of the most accurate stripped grav ity map in the
Liptovská Kotlina Basin showed clear agree ment be tween the
grav ity anom a lies and the rel a tively well-known ba sin struc -
ture. There fore, this very cheap and rel a tively sim ple method
for strip ping of the grav ity field, by com par i son with expensive
geo log i cal and geo phys i cal sur veys, can be successfully ap -
plied not only for other Western Carpathian struc tures but for
bas ins and de pres sions elsewhere in the world. 
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