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New paleomagnetic results for Tertiary magmatic rocks of
Fruska Gora, Serbia

VESNA CVETKOV', VESNA LESIC* & NADA VASKOVIC®

Abstract. Fruska Gora Mountain is a large scale antiform located at the southeast part of the Pannonian
Basin between the Danube and Sava Rivers. It is built of Paleozoic and Mesozoic rocks with Neogene sedi-
ments on all sides and at the flanks. The Paleozoic and Mesozoic rocks are largely metamorphosed (age of the
metamorphism is early Cretaceous) and they are intruded by Eocene/Oligocene latites and rhyodacites and
Badenian basaltic trachyandesite. On Fruska Gora two major structural units are observed, the northern and
southern structural units which are divided by the Srem dislocation striking NNW-SSE.

The Tertiary magmatic rocks located on both sides of this dislocation were the subject of paleomagnetic
analysis. Tectonically meaningful paleomagnetic directions are obtained from latites and rhyodacites, while
basaltic trachyandesite has a secondary remanent magnetization. The obtained overall-mean paleomagnetic
direction, after applying the correction for the general tilt of the Lower Miocene sediments, suggests a clock-
wise rotation (D = 210°, I = 45°, k = 21, ags = 14°) of 30° with respect to the present North of blocks on
both sides of the Srem dislocation. The fact that close to the end of Miocene—Early Pliocene Fruska Gora
rotated in a counterclockwise direction for 40° with respect to the present North means that all of Fruska Gora
rotated in a clockwise direction for 70° with the respect to the present North in a short time after the intrusion
of Eocene/Oligocene magmatic rocks and before Middle Miocene.

Key words: Tertiary, magmatic rocks, Srem dislocation, paleomagnetic measurements, paleorotation,
Fruska Gora Mt.

Ancrpakt. @pymika ropa je Benuka aHTudopma y jyxxHom [lanonckom 6aceny, m3mely [lynasa u Cage.
Uzrpalhena je ox maieo30jCKAX M ME3030jCKIX CTE€HA JIOK CY jOj CTpaHe MPEeKpHUBEHEe HEOTEHNM CEeANMEHTHMA.
Behuna maneo3ojckux u Me3030jCKAX CTEHa cy MeTaMmopgucaHe (TOKOM paHOKpPEIHOT MeTamopdm3ma), a
Haj3HAuajHHUje IMTOCTMETaMOp(HE CTEHE Cy COICHCKO-OJHMTIOIECHCKH JIaTHTH W PHOJAUNTH, W OaIeHCKH
0a3anTHU TpaxWaHAE3UTH. Y CTPYKTypHOM IutaHy Ha @®pymkoj ropu uctude ce CpeMmcka qucioKanyja,
npyxama CC3-JJU, koja ®pymky ropy neiaw Ha CEBEpHY M jyXHY CTPYKTYypHY jequHUIly. TepuujapHu
MarmMaTHTH ca o0e CTpaHe OBe AWCIIOKAIMje OMIIM Cy NMpeaMeT ACTa/bHUX MalcOMAarHETCKUX HCIUTHBAmbA.
TexkToHCKM 3HaYajHU MajJeOMarHeTCKu NpaBly yTBPH)EHU Cy KOJ JIaTUTa U PUOAALIUTA, JIOK je Koz 0a3asITHUX
TpaxHaH/Ie3UTa U3]JBOjeHa CeKyHAapHa peMaHeHTHa MarHeTu3anuja. JloOujeHn onmTu—cpensH npasaly, Ha-
KOH TEKTOHCKE KOPEKI[H]je TeHepaIHUM eJIEMEHTHMA MaJia JOlbOMUIIEHCKUX CeANMEHaTa, yKasyje Ha poTalujy
y cMepy Kperama Kazasbke Ha caty (D = 210°, I = —45°, k = 21, ags = 14°) ox 30° y oxHOCy Ha caBpeMeH
mpaBai| ceBepa OnokoBa ca o0e crpane Cpemcke mauciokandje. C 003upoM aa je KpajeM MHOIICHa—paHOT
wmoneHa @pymka ropa porupana 40° y cMepy CympoTHOM Ol KpeTama Ka3ajbke Ha caTy y OZHOCY Ha
CaBpEMeEH II0JIOXKa] CeBepa, MOXKE ce 3aKJbyUuTH Ha je mena Ppymka ropa potupana 70° y cMepy KpeTama
Ka3zaJbKe Ha caTy y OJHOCY Ha CaBpEMEH IIpaBall CeBepa y BeoMa KpPaTkoM MEpHOIy, HOCIe WHTPY3Hje
€OLICHCKO/OIMTOIEHCKUX MarMaTHTa a Mpe CPeAner MUOIIEHA.
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Introduction

Magmatic rocks of Paleogene to Early Miocene have
a wide spatial distribution in the Pannonian Basin.
These rocks are mostly covered by Neogene sediments,
very rarely exposed on the surface. They built up a rel-
atively huge zone which strikes parallel to major tec-
tonic lines i.e. along the Balaton (BF), Mid-Hungarian
(MHF), Sava (SF) and Drava (DF) fault (see KOvACs et
al. 2007, Fig. 1). The Neogene sedimentary cover was
deposited during back-arc collapse associated with the
subduction and roll-back recorded in the external
Carpathians (KOVACS et al. 2007).

16°

Previous paleomagnetic research of Fruska Gora
(LESIC et al. 2007; CVETKOV et al. 2004) has shown
that the Upper Cretaceous flysch (with an overprint
component) and the Rakovac latites which intrude
them have rotated in a clockwise direction (D = 220°,
[=-43° k=25, a9; = 16°). Because this observation
is made only on paleomagnetic data obtained for the
block north of the Srem dislocation located in the
northern Fruska Gora structural unit, an additional
paleomagnetic investigation was carried out to show
whether the clockwise (CW) rotation obtained for the
period after the intrusion of latites during Oligocene—
—Early Miocene was a consequence of regional move-
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Fig. 1. Major tectonic units and spatial distribution of Paleogene to mid-Miocene magmatic rocks of the Pannonian Basin

(after KovAcs et al. 2007).

Eocene/Oligocene-Miocene magmatic rocks formed
during postcollisional setting in the Serbian part of the
South Pannonian Basin are accessible for paleomagnet-
ic investigation on Fruska Gora (FG). The main aim is
the reconstruction of the amount and the direction of
the paleorotation after the intrusion (Fig. 2).

ment or relative movement of the block with respect
to the rest of Fruska Gora. The investigation was car-
ried out on magmatic rocks situated south of the Srem
dislocation (the southern FG structural unit) and north
of the Srem dislocation beneath the Petrovaradin
fortress. Also, magmatic rocks exposed in the far east
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Fig. 2. Geological sketch map of Fruska Gora (FG) (after CICULIC-TRIFUNOVIC & RAKIC 1971, 1984; PETKOVIC et al. 1976;

DIMITRUEVIC 1997) with paleomagnetic sampling localities.

of the FG on the right bank of the Danube River were
investigated. According to MAROVIC ef al. (1996 based
on the position of the Neoalpine structures in the area
of Vojvodina — the Serbian part of the South Pannonian
Basin (Fig. 2)), they belong to Fruska Gora.

Geological background

Magmatic rocks of the Fruska Gora have been the
subject of geological investigation since the second
half of the 19th century, when the first geological maps
of Fruska Gora were made (LENz 1874, KocH 1876)
and the massive eruptive rocks were separated.
Petrological characteristics and the origin of these vol-
canics classified as trachyte, latite or trachyandesite are
described by KispATIC (1882), TUCAN (1907) and KNE-
ZEVIC et al. (1991). There, on a relatively small area
(80 km long and only 15 km wide), so far two vol-
canic phases during Tertiary time have been distin-
guished. The first one is related to the extrusions of
latites, dacito-andesite and rhyodacites in Oligocene
(31.6-36 Ma), and the second to the extrusion of ba-
saltic trachyandesite in Miocene i.e. in Badenian time
(KNEZEVIC et al. 1991, MATOVIC & MILOVANOVIC 1998;
VAskoVvIC et al. 2010). These volcanics are linked,
spatially and temporally, with the same rock types
evolved during Paleogene—Early Miocene within the
Pannonian basin (KovAcs et al. 2007).

The main feature of this tectonic phase is opposite
rotations of Alcapa and Tisza-Dacia microplates with-
in the Carpathian—Pannonian area (MARTON, 1987;
CsoNTos et al. 2002). The paleomagnetic data record-
ed in Paleogene—early Miocene rocks (MARTON,
1987) imply that these microcontinents were detached
from the Dinarides and pushed/rotated into the
Carpathian embayment (KOVACS et al. 2007).

There is still no agreement about the geotectonic
affiliation of Fruska Gora. The reported structural re-
lationships of the pre-Tertiary formations, their litholog-
ical and petrological features, age and paleontological
data imply the existence of several opinions about its
geotectonic evolution. The FG is exposed on the most
northern part of the Western Vardar Zone (KARAMATA &
KRsTIC 1996; DIMITRUEVIC 1997) where the closure of
the Vardar Ocean started in Early Cretaceous (123 + 5
Ma) by the subduction of the oceanic crust towards the
NE (MILOVANOVIC et al. 1995) and ended by the obduc-
tion with the northern vergence just above the Peri-
adriatic suture (GRUBIC ef al. 1998). According to PAMIC
(2000), the FG belongs to the Sava Zone recorded as a
Late Cretaceous-Early Paleogene back-arc basin open
till Middle Miocene, formed by the collision of the In-
ternal Dinarides and Tiszia. Recently, the increasingly
accepted point of view is of SCHMID et al. (2008) who
also consider the FG ophiolites as a part of the internal
Sava Zone, a tectonic unit formed by the collision of
Tiszia and the Dacides with the internal Dinarides.
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East—west extending Mt. FruSka Gora is bound by
the Danube River on the north and Telek hill on the
west. At the easternmost side, at the village Stari Slan-
kamen, it is bordered by the right bank of the Danube.
Its northern and southern sides are bound by regional
normal faults (Fig. 2). Upper Cretaceous and older
rocks are strongly tectonised (DIMITRUEVIC 1997).
The Tertiary tectonic movements caused breaking of
the FG into sub-blocks which are overlain by Neoge-
ne sediments.

The FG is made of Paleozoic, Mesozoic and Ter-
tiary lithological units. The oldest, Paleozoic meta-
morphic rocks are in tectonic contact with Triassic se-
diments (Fig. 2). Triassic sediments are mainly devel-
oped on the southern slopes. Upper Triassic through
mid-Jurassic is not exposed. In the central part the
Upper Jurassic basic magmatic rocks and serpentinised
peridotites (ophiolites) occur in three zones. Two types
of Cretaceous development are found in the tectonic
units separated by Srem dislocation (Fig. 2). The first
(south of SD) comprises shallow water clastics and reef
limestones, the second (north of SD) deep-water flysch
deposits. During the Eocene-Miocene latites (KNEZE-
VIC et al. 1991) and dacito-andesites are extruded. Their
pyroclastics can be found on the northern slopes of
Fruska Gora (PETKOVIC et al. 1976).

Simi¢ (2002) reported the occurrence of Rakovac latites
in the form of clustered dikes which form conjugate
pairs in the deeper levels and make up a larger body. The
latites occurring as nearly vertical dykes below the
Petrovaradin fortress have the same features as the pre-
viously (PETKOVIC et al. 1976; VASKOVIC et al. 2010).
CreuLIC & RAKIC (1971) determined Tertiary magmatic
rocks south of the Srem dislocation as dacites and
andesites. Later on VASKOVIC ef al. (2010) classified
them as rhyodacites (Fig. 3). These rocks occur along
the regional fault zone striking E-W, which spreads
from Hopovo to the valley of the Beli potok in the area
of Jazak village (C1CULIC-TRIFUNOVIC & RAKIC 1971).
According to the position of these magmatic rocks with
the respect to the Paleozoic, Triassic and Lower Mio-
cene rocks as well as the presence of accessory minerals
in bentonites of the Vrdnik coal-bearing Miocene series,
the extrusion of dacito-andesite (i.e. rhyodacite after
VaSkoVIC et al. 2010) occurred in several phases during
Oligocene-Mid Miocene (CICULIC-TRIFUNOVIC & RA-
KIC 1971; PETKOVIC et al. 1976). Recently, VASKOVIC et
al. (2010) have limited their age to Oligocene, although
additional isotopic age data is required, e.g. K—Ar.

The magmatic rocks on the right bank of the Danube
River in the vicinity of Stari Slankamen, not mapped on
the basic geological map of SFRIJ, sheet “Indija”

1:100000 (C1CULIC-TRIFUNOVIC

et al. 1984), are classified as
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characteristics of tectonic cor-
relations, PETKOVIC et al.
(1976) and DIMITRIEVIC (1997)
distinguish two major struc-
tural units (blocks) on the
Fruska Gora: the northern
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Fig. 3. Classification of the volcanics from the Mt. Fruska Gora according to SiO, vs.

(Na,O + K,0) diagram (LA MAITRE et. al. 1989).

The latites of Rakovac occur in the central part of
Fruska Gora, in the form of elongated bodies striking
E-W, or as small intrusions below the Petrovaradin
fortress. They are intruded into Triassic limestones,
Upper Jurrasic serpentinites and Upper Cretaceous fly-
sch. Based on data obtained from boreholes SimiC &

Fruska Gora structural unit
north of the Srem dislocation
(SD) and the southern Fruska
Gora structural unit south of
SD (Fig. 2).

Materials and Methods

Tertiary magmatic rocks, which are the subject of
our investigation, were sampled from the northern
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side of FG, latitic dykes (locality 1) below the
Petrovaradin fortress, rhyodacites (locality 2) near
Jazak from the south side of FG, and on the east
basaltic trachyandesites (locality 3) near village Stari
Slankamen (Fig. 2).

For measuring the magnetic susceptibility, MFK1-A
kappabridge (AGICO instrument) was used. The JR-5
spinner magnetometer (AGICO instrument) was used
to measure the natural remanent magnetization before
demagnetization (NRM) and remanent magnetization
(RM) after each step of demagnetization. The intensity
and the direction of the RM (shown by the angle of dec-
lination (D) and inclination (I)) was measured after
each step of demagnetization. For demagnetization an
alternating field demagnetizer (AFD300, Magnon in-
strument) was used.

First the NRM of each specimen was measured, fol-
lowed by the measurement of magnetic susceptibility.
Then, pilot specimens from each locality were subject-
ed to detailed stepwise alternating field (AF) demagnet-
ization until the RM signal was lost. Based on the
behavior of pilot specimens, steps for AF demagnetiza-
tion of the remaining specimens were chosen.

It was important during demagnetization to remove
any secondary magnetization and identify the charac-

teristic remanent magnetization (ChRM, remanence
preserved in the sample). The demagnetization curves
were analyzed using principle component analysis
(KirscHVINK 1980) to determine the ChRM and then
subjected to statistical evaluation (FISHER 1953) to
determine the mean paleomagnetic direction on local-
ity level and the overall-mean paleomagnetic direc-
tion for all localities.

Paleomagnetic sampling,
measurements and results

We drilled 33 cores from 3 localities using a por-
table drilling machine and oriented the cores with the
magnetic and sun compasses in the field (Fig. 2). La-
tites (locality 1) were sampled from two dykes (since
the distance between them was a few meters they are
regarded as one locality with two sampling sites).
From the first dyke, which was visually fresher, 7 co-
res were drilled and from the second dyke 3 cores
were drilled. The value of magnetic susceptibility va-
ries from 34450-53420 x 106 SI and the intensity of
NRM from 300-600 mA/m. The maximum field used
for demagnetization of specimens from the first dyke is

70 mT, while for the second

dyke it was 210 mT.

After AF demagnetization,
contrary to our expectation on-
ly the specimens from the sec-
ond dyke had ChRM (Fig. 4).

Specimens from the first dy-
ke had a secondary remanent
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T 20 mAm magnetization which over-
printed the primary one. Incli-
nations of four specimens were
too shallow, while the other
three had declinations and in-
clinations which coincide with
the local geomagnetic field
(Fig. 4).

The microscopic inspection
of latite thin sections shows
that the samples from the first
dyke are hydrothermally al-
tered and that their central part
is highly calcitised (80 vol.%).
Phenocrysts of amphibole and
pyroxene are generally partly
to completely chloritised and
comprise secondary magne-
tite. The latite samples from

Ing=5.156 mA/m

Fig. 4. Fruska Gora, latites. Typical demagnetization curves. Key: Upper row — Zij-
derveld diagrams (full/open circles: projection of the NRM in the horizontal/vertical
plane). Lower row — Normalized NRM intesity as a function of demagnetizing field.

In, - initial intesity of the NRM.

the second dyke were much
fresher under the microscope.
The remanent magnetization
is of normal polarity (Table 1).

Three good results of ten
indicate that the mean paleo-
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Table 1. Summary of locality mean palacomagnetic direc-
tions, based on the results of principal component analysis
(KirscHVINK 1980). Key: n/n, - number used/collected (the
samples are independently oriented cores); D, I - declina-
tion, inclination; k and o5 - stastistical parameters (FISHER
1953); * directions are used in paleomagnetic interpreta-
tion.

Locality Lat. N n/n, D° I° k
Lon. E
1|*Petrovaradin fortress 014540
latites ?30;3?2 3/10 36 +60 87 13
VZ 20-29
2 |*Jazak 014720
rhyodacites 3(5)0;?’?3” 12/15 243 -73 74 6
VZ 82-96
3|Slankamen 07710
basaltic trachyandesites ?302;13,, 88 18 +71 97 6
VZ 167-174

magnetic direction is of low confidence (MARTON
1993), but if we take into account that the defined
ChRM for specimens from the second dyke coincide
with the primary remanent magnetization of Rakovac
latites (LESIC et al. 2007) then it is justified to use the
mean paleomagnetic direction for latites (locality 1)
for defining the overall mean paleomagnetic direction
for magmatic rocks of Fruska Gora.

Rhyodacites (locality 2) were sampled from the mid-
dle part of the Beli potok stream. Although the rocks
looked altered on the surface, the crushed surface is
fresh which was proven by petrological analysis. The
traces of alteration are recorded only on plagioclase
phenocrysts in the form of micron-sized flakes of
sericite. The position of the dyke in the field could not
be precisely defined due to thick cover - for that reason
we sampled only four sites along the stream and drilled
all together 15 cores. The value of magnetic suscepti-
bility varies from 50.76—67.68 x 10-¢ SI and the initial
intensity of NRM from 1.99-5.71 mA/m. The maxi-
mum field used for demagnetization is 100 mT. During
demagnetization, the demagnetization path in all speci-
mens decayed towards the origin of Zijderveld diagram
(Fig. 5). The remanent magnetization is of reversal
polarity (Table 1).

The outcrop of basaltic trachyandesites (locality 3) is
around 15 m long and 10 m high. Mainly it is covered
with young loess sediments. On the crushed surface,
rocks are fresh and dark gray in color. Eight cores from
three sites were drilled. The value of magnetic suscep-
tibility varies from 39770-45310 x 10-¢ SI and the ini-
tial intensity of NRM from 947—1148 mA/m. The max-
imum field used for demagnetization is 15 mT. During
demagnetization, the demagnetization path in all
specimens did not decay towards the origin, which
pointed to a magnetization probably acquired due to
weathering and alteration. Also, the direction of the
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Fig. 5. Fruska Gora, rhyodacites. Typical demagnetization
curves. Key as for Fig 4.

RM coincides with a N-S direction which supports
the premise that the overprint was acquired in the
magnetic field of present day Earth (Fig. 6, Table 1).

Discussion and conclusions

The new results of paleomagnetic investigation of
Tertiary magmatic rocks from Fruska Gora can be
divided into two groups. The first group comprises the
results obtained from basaltic trachyandesites (locali-
ty 3) near Stari Slankamen — it is characterized by the
remanent magnetization with high positive inclination
and declination slightly deviated from the North, most
probably acquired in the present day geomagnetic
field during weathering. The second group comprises
results obtained from latites (locality 1) below the
Petrovaradin fortress from the north side and the rhy-
odacites (locality 2) from the south side of the crest of
Fruska Gora — it is characterized by a stable remanent
magnetization which is parallel with the vector of pri-
mary remanent magnetization of Rakovac latites
(quarries Srebro, KiSnjeva Glava and Gradac) and the
Upper Cretaceous flysch (with an overprint compo-
nent) intruded by the Rakovac latites (CVETKOV et al.
2004; LESIC et al. 2007).
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magmatic rocks. The tilt cor-
rection for the structural ele-
ments of Lower Miocene sedi-
ments (tilt angle of 41° towards
3° N) was statistically calculat-
ed from the data read from the
basic geological map of SFRJ,
sheet Novi Sad 1:100 000 (CI-
CULIC-TRIFUNOVIC 1984). After
applying the tilt correction, the
overall mean paleomagnetic
direction for magmatic rocks
(D =210° 1 =-45° k = 21,
095 = 14°) exhibits a more
moderate CW rotation of 30°
with respect to the North. The
fact that close to the end of
Miocene-Early Pliocene Mt.
Fruska Gora rotated in a coun-
terclockwise direction for 40°
with the respect to the present
North (LESIC ef al. 2007) sug-
gests a total of 70° of clock-
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Fig. 6. Fruska Gora, basaltic trachyandesites. Typical demagnetization curves. Key

as for Fig 4.

Latites below the Petrovaradin fortress have easter-
ly oriented declination like the rhyodacites and the
main latitic mass of the Rakovac but the polarity of
the ChRM is positive (Table 1). According to the min-
eralogical-petrological and isotopic K/Ar data (KNE-
ZEVIC et al. 1991; VASKOVIC et al. 2010) and also the
position of the studied localities on magnetostrati-
graphic scale (C12-R, C13, C15 and C16-NR1, OGG
et al. 2008) it can be concluded that latites from Mt.
Fruska Gora came from the same magmatic source
and that they extruded during the same tectonic activ-
ity, at one of the three mentioned changes of the polar-
ity of the Earth’s magnetic field. The difference in the
polarity of the primary remanent magnetization of
latite dykes below the Petrovaradin fortress and the
considerably bigger latite mass of Rakovac is most
probably due to the faster cooling down of the former
from the latter.

The overall-mean paleomagnetic direction of mag-
matic rocks from Fruska Gora with respect to the
North suggests a considerable CW rotation of about
91° (Fig. 7). Considering that the Lower Miocene sed-
iments are tilted and assuming that the magmatic
rocks were affected by the same tectonic event, a tilt
correction can be applied on the obtained direction for

middle-Pliocene counterclock-
wise rotation of Mt. Fruska
Gora which affected the Mio-
cene and Mesozoic sediments
is not recorded by the magma-
tic rocks. The reason for this most probably lies in the
magnetic characteristics of the NRM of the studied
magmatic rocks.

Since the paleomagnetic investigations were car-
ried out on both sides of the Srem dislocation, both in
the northern and southern Mt. Fruska Gora structural
units, the obtained CW rotation is of regional signifi-
cance and is connected to the period of the end of
Eocene-beginning of Oligocene till the beginning of
mid-Miocene. Then the CCW rotation of Mt. Fruska
Gora begins, most probably induced by the influence
of the Adriatic microplate (MARTON 2005; MARTON et
al. 2011).

When analyzing the extensional structures in the
territory of Vojvodina (Serbian part of the South
Pannonian Basin) MAROVIC et al. (1996, 2007) con-
cluded that the beginning of bending and movement
of the pre-Neogene basement south of the Trans—Ba-
nat—Backa dislocation is a consequence of the incor-
poration of Tiszia in the southern part of the future
Pannonian Basin system during Upper Paleogene—Lo-
wer Miocene. The eastward movement of Tiszia and
the CW rotation led to the transportation of southeast-
ern Pannonian units towards NE with progressive
eastward and southeastward movement which, ac-
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Fig. 7. Fruska Gora, magmatic rocks of Eocene/Oligocene
age and Upper Cretaceous flysch. Locality mean paleo-
magnetic directions with o5 for: latite beneath the Pe-
trovaradin fortress (1) originally of reversed polarity and
rhyodacites (2) — present study; Rakovac latites: quarries
Srebro (Rs), Kisnjeva Glava (Rk), Gradac (Rg) and Upper
Cretacous intruded flysch: quarries Srebro (Fs) and Kisnje-
va Glava (Fk) after LESIC et al. (2007). The overall-mean
paleomagnetic direction (square) with oy is also ploted.
Key: open circles: negative inclination. Stereographic
projection.

cording to the authors, represents in fact a clockwise
rotation.
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Pe3nme

HoBu najieomarnercku nogaum us3
TepuHjapHux Mmarmatuta ®pyuike rope,
Cponja

CaMo Ha HEKONHMKO MecTa y jykHOM l|laHOoHCKOM
Oaceny, kao mTo je Ha Dpymkoj ropu, TeprEjapHU
MarMaTuTH HUCY MTOKPUBEHH HEOTEHHM CETUMEHTHMa
M JIOCTYITHU Cy 3a TNaJleOMarHeTCKa WCIHTHBAama ca
UJBEM PEKOHCTPYKIMj€ HUXOBE KHHEMAaTH4YKe €BO-
nyuuje. Opymka ropa je jeqHa BenmMKa aHTH(OPMA,
mpyxkama -3, xoja je ca ceBepa orpanmyena [lyHa-
BOM, 3amajHy rpaHuily yuHu Opmo Temnek, a WCTouHy
necHa obama JlynaBa xox Crapor Cnankamena. Ha
OCHOBY pa3liika y pa3Buhy reoiomkux ¢opmaryja,
EbUXOBOT pacropefa W KapaKTepUCTHKAa TEKTOHCKUX
omHoca, [TETKOBWR u dp. (1976) m DIMITRUEVIC (1997)
W37IBajajy JIBE IIaBHE CTPYKTypHE meinHe (O1oka) — ce-
BEPHO(PPYUIKOTOPCKY CTPYKTYPHY jEIUHHILy CEBEPHO
Ol CpPEeMCKe IHCIOKaIHje H jYXKHOPPYIIKOTOPCKY
CTPYKTYPHY jJEAWHUILY jy’KHO O] CPEMCKE TUCIIOKAIIH]e.
TokoM eoleHa—OJHTOIeHa Y TAIe030jCKe—MEe3030jCKe
TBOPEBHHE EKCTPYINOBAaHH CYy BYJIKAHUTH JIATUTCKOT
(KNEZEVIC et al. 1991) n puomanutckor (VASKOVIC et
al. 2010) Tuna Koju Cy yjeHO ¥ HajCTapHje BYJIKaHCKe
cTeHe y jyxxHoM aeny [laHoHckor 6acena (MATOVIC &
MILOVANOVIC 1998). ¥V 6msuan cena Crapu CrnaHka-
MeH jaBJbajy ce 0a3aJITHH TPaxWaHAE3UTH MHOIICHCKE
crapoctH (VASKOVIC ef al. 2010).

TokoM paHHWjUX MaJEOMarHEeTCKUX HCTPAKHBAA
(CVETKOV et al. 2004; LESIC et al. 2007) ucnurana je
IJIaBHA JIATUTCKA Maca T3B. PakoBauku JaTuty (Kame-
Hosomu Cpebpo, Kummesa ImaBa u ['paman u kpemau
CeIMMEHTH Yy FHUXOBOj OKOIIMHU Ha KOje Cy JIaTHTH
W3BPIIHIN MarHETCKH “overprint”) ceBepHO o1 CpeM-
cke nmuciokanuje. HoBa mameomarHeTcka MCITUTHBA-
Ba, TIPEICTaBJbeHa Y OBOM pajly, 00aBJbeHa Cy Ha JIO-
KalTUTeTMa 3HaTO yNaJbeHUM Off TJIABHE JIaTHTCKE
Mace W Ha BYJIKaHWTHMA ca jy)kHe cTpane Cpemcke
TUCIIOKAIMje. Y30pKoBaHU cy narutu ucnof Iletpo-
BapaJWHCKE TBphaBe KOjU Ce€ jaBihajy Y BHAY CKOPO
BEPTHKAITHUX /IajKOBa KOjU TIpecenajy 0a3udHe mar-
MaTCKe CTeHE TOPHOTPHjacKe WA jYPCKe CTapOCTH,
OazanTHN TpaxuaHae3uTH kog Crapor CiraHkameHa U
puomanuTH Kox Jacka Koju Cy YTHCHYTH Iy PErvo-
HaJIHE paceaHe 30He npyxama 1-3.

VYkymHO je u30ymeno 33 opujeHTHCaHa je3rpa Koja
Cy TOABPTHYTa CTaHAAPIHUM JabOpaTOPHjCKAM WC-
MMMTHBAKIHA: MEPEH-€ MHUIINjaITHE BPEIHOCTH MarHeT-
CKe CyCUENTUOWIHOCTH, NHTE3UTETa PEMAaHEHTHE Mar-
HEeTH3allfje y JIOMEHY TOTaJHEe MTPUPOIHE PEMaHEHTHE
MarHeTH3allfje Kao0 W HaKOH CBAaKOT KOpaka JeMarHe-
TU3aIHje Y HAN3MEHUYHOM MarHeTCKOM TIOJBY.

JoOujeHn pe3ynTaTi ce MOTY TIOICTUTH y JIBE TPy-
me. Y mpBoj TPynu Cy mojanu u3 0a3anTHHX TPaxu-
agne3ntra CraHKaMeHa KOjU C€ OUIMKYjy BHCOKOM
MTO3UTHBHOM HHKIIMHAIIN]OM M JCKJIMHAINjOM He3Ha-
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THO OTKJIOEb€HOM Off CEBepa, HajBepOBaTHHje CTeue-
HOM y CaBpEMEHOM T'€OMarHeTCKOM T0JbY MPUITHKOM
MTOBPIIMHCKOT pacliafiama CTeHa. Y APYToj TPYIHU CY
pesynararu, nobwjeHn w3 nmarura ucnoj IlerpoBapa-
nuHCKe TphaBe m puomanmrta Jacka, KopumtheHu y
TEKTOHCKO] nHTeprperanuju. [lonoxaj ctabuine pe-
MaHEHTHE MarHeTH3allyje qpyTre rpymne KoJuHeapaH je
ca BEKTOPOM TpHMapHE peMaHEHTHE MarHeTH3aluje
PakoBaukux nmarura (CVETKOV et al. 2004; LESIC et al.
2007), ¢ ToMm pasnmukoM mTo jarutu ucrox Ilerpo-
BapaJnHCKe TBpl)aBe Moceayjy MO3UTHUBAH TOTAPUTET
MpuMapHe peMaHeHTHe MarHetusanuje. Ha ocHOBy
MHHEpaIomKo-meTpoiomkux (VASKOVIC et al. 2010)
n m3otorckux (K/Ap metoma, KNEZEVIC et al. 1991)
WCTIUTHBAKka W TI0JI0XKAja MCTIUTUBAHUX JIOKAJTUTETa
Ha Maraeroctparurpadcekoj ckamm (C12-R, C13, C15
n C16-NR1; OGG et al. 2008) Moxe ce 3aKJbYIUTH J1a
(hpYIIKOTOPCKU JTATUTH MOTHYY M3 UCTOT MarMarcKor
M3BOpA, /1a Cy YTUCHYTH TOKOM HCT€ TEKTOHCKE aK-
TUBHOCTH, Ha TPAaHUIU jeHE O TPHU MPOMEHE Moja-
pUTETa MarHeTCKOT M0Jba 3eMJbe, IIPH YEMY ce )KHIHA
mojasa nmarurta ucnoj llerpoBapaanacke TBphase Haj-
BepoBaTHHje Opyke oxiamwma of 3HatHO Behe Paxo-
BadKe Mace, IIITO je& MPOU3BEII0 PA3IIUKY Y MOIAPUTETY
MprMapHe peMaHEeHTHE MarHeTH3allyje.

OnmTH cpeawmy npasal Bylkanuta Opyuike rope y
OJTHOCY Ha CaBpEMEH IpaBall ceBepa yKa3yje Ha 3Ha-

THY poTtamnujy, of 91° y cMepy kperama Ka3zajbke Ha
cary. C 003upoM Jia cy HOEHOMHOLIEHCKH CEJUMEHTH
neGopMHCaHH U aKko MIPETIIOCTAaBIMO Jla Cy MarMarcke
cTeHe 3axBahieHe MCTOM TEKTOHCKOM (ha3oM, MOXKe ce
MIPUMEHATH KOpEKIMja 32 TEeKTOHHWKY OOWjeHa cTa-
TUCTUYKOM aHAJIM30M €JIeMEHaTa CKJIONA JOHOMHO-
neHckux ceaumenara ountaHux ca OI'K jmuct HoBu
Caz 1: 100 000 (Ci¢uLIé-TRIFUNOVIC & Raki¢ 1971).
EnemenTty 3a 0By KOpeKIHjy Ccy MaaHU yrao on 41° u
npasail najga oa 3° ceBepHo. HakoH mnpuMemeHe
KOpeKmuje, JoOujeHa je yMepeHHja poTalfja OIIIITer
cpemmer npasna BynakanuTa (D =210°, [=-45, k=21,
0gs = 14°) om 30° y cmepy Kasajbke Ha cary, IUTO
yKa3yje Ha yKyIHy poTarjy of oko 70° y cmepy Ka-
3aJbKe Ha cary, 3a IEPUOJ IIOCIIE EKCTPYAOBamka BYyJIKa-
HUTA ¥ TIpe CPEeheT MUOLIEHa, ¢ 003upoM 1a je Dpy-
IIKa Topa MpeTpIIena XOpU30HTaIHy poTanujy on 40° y
CMepy CYIPOTHOM OJ] KpeTama Ka3zaJbKe Ha caTy KpajeM
MHOIIeHa TToYeTKoM ItrorieHa (LESIC ef al. 2007).

[TaneomarneTcka ucruTHBama Cy 00aBibeHa ca 00e
CTpaHe CpeMCKe AWCIIOKalije a Mo0ujeHa poTanmja y
MPaBIly Ka3amKe Ha caTy je Ol perHOHAIHOT 3Hauaja u
Be3yje Ce 3a Kpaj €OIleHA/TI0YeTaK OJIUTOIeHA J0
[0YeTKa MUOLICHA, KaJja JOMUHAHTY YJIOTy Ipey3uma
poTanuja y cMepy CylpOTHOM O KpeTama Ka3aJbKe Ha
cary ycnen yrunaja Jagpancke mukporuiode (MARTON
2005).





