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PALEOMAGNETISM OF THE LATE PALEOGENE AND NEOGENE ROCKS
OF THE SERBIAN CARPATHO-BALKANIDES: TECTONIC IMPLICATIONS

by

Milun Marovié®, Ilija Djokovié¢”, Vlada Miliéevié™",
Marinko Tolji¢" and Nataga Gerzina

This paper focuses on results of the paleomagnetic research conducted in the territory of Serbian Car-
patho—Balkanides, within the following basinal domains: BabuSnica—Koritnik (the Oligocene deposits),
Zagubica (the upper part of the Lower Miocene and the lower part of the Middle Miocene deposits) and
Dacian (the Pontian deposits). The clockwise rotations are established for each basinal region:
Babusnica—Koritnik 10°, Zagubica 5-10° and Dacia 5-20°. On the basis of these results and the available
data on rotations in the Romanian Southern Carpathians, new tectonic implications are discussed as a con-
tribution to understanding the genesis of the Paleogene—-Neogene and Neogene fabric of the Car-
patho—Balkanides in Serbia. It is shown that this region has been subjected not only to vertical, but also to
horizontal mobility during the latest stage of its geological development.
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Y pany cy mpe3eHTHpaHH pe3yiTaTd IaleOMarHeTCKUX UCTPaXkuBamka Koja Cy M3BpIIeHa HA TEPUTOPHUjI
Kapnaro—6ankannga Cpouje, y okBupy cieiehnx 6aceHcKux foMeHa: baGyIMHIIYKO—KOPUTHIIKOT (OIUIOIeH-
cke Hacnare), 2KaryOumukor (TOpmH €O NOHOMHOLECHCKMX M JOHBH [eO CPEeAOMHMOLECHCKHX HAcjara) 1
Makujckor (MOHTCKH cefuMeHTH). PoTamuja y mpaBiy Ka3a/bKe Ha caTy je yTBpheHa 3a cBe GaceHCKe peruoHe:
Babymanuko—koputanuku 10°, Karyouuku 5-10° u Takujcku 5-20°. Ha 6a3u oBHX pe3yiTaTa M pacroio-
SKUBUX NOfjaTaKka O poTanuju y jyxkauMm Kapnarnma PymyHuje, HoBe TeKTOHCKe NMIUIMKAIHje Cy pa3MaTpaHe y
CMHCITy IONIPHHOCA pa3yMeBakby I'eHes3e najeoreHo—HeoreHor ckyuona Kapnato—-6ankanuna Cpouje. [Tokazano
je ma je oBa oOJacT M3JIOKEHAa HE caMO BEPTHKANHOj, Beh M XOpU30HTANHO] MOGMIIHOCTUH TOKOM HajMiaber
CTajijyMa HBEeHOT Fe0JIOIIKOT Pa3Boja.

Kibyune peun: Cp6uja, Kapnaro—06ankaHuay, naneoMarHeTu3am, najeore, HEOreH, TeKTOHUKA.
INTRODUCTION

The Carpatho—Balkanides represent a segment of the orogenic belt of the same
name, the segment which surrounds the Moesian plate (i.e. Dacian basin) from the West
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and southwest. This is the area that represents, in geographic sense, the connection be-
tween the Romanian Southern Carpathians and Bulgarian Eastern Balkans. In geologic
sense, however, it is a unique orogenic system (Fig. 1).
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Fig. 1. Position of the research area within the Carpatho—Balkanidic—Pannonian region.
Cn. 1. Ionozkaj McTpaskHOT IpocTopa y okBupuMa KapnaTo—6ankaHCKOr—IIaHOHCKOT IPOCTOpA.

Generally held opinion is that the Carpatho—Balkanidic tectogene on the territory of
Serbia was generally formed by the Cretaceous—Paleogene movements and it was finally
shaped during the Oligo—Miocene. From the end of the Lower Miocene up to the recent
time, it was mostly subjected to vertical movements. Recent geological and geophysical —
especially paleomagnetic data from the Southern Carpathians in Romania (Patrascu,
1976, 1993; Patrascu et al., 1994; Panaiotu et al., 1996; etc.), and some parts of Ser-
bia, point to a significant horizontal mobility and rotation of these structures, mainly
during the Paleogene and Miocene and locally up to the Pleistocene as well. In order to
recognize and determine the effects of such Late Paleogene and Neogene activity in the
domain of the Serbian Carpatho—Balkanides, i.e. in order to determine horizontal move-
ments and rotations, paleomagnetic investigations of the Oligocene, Karpatian—Badenian
and Pontian rocks from the three following basinal localities: BabuSnica—Koritnik, Zagu—
bica and Dacia, were carried out. Unfortunately, these were not detailed investigations,
but they were sufficient to determine the above mentioned phenomena. Therefore, the
achieved results should be accepted with certain reserve — they need a further confirma-
tion by a detailed paleomagnetic research in the first place, but other methods, the paleo-
stress analysis for example, should also be applied.

METHODS AND REVIEW OF THE RESULTS

All collected samples of the Neogene age were subjected to thermal treatment, i.e.
warming from room temperature up to 600°C, while observing the spectrum of the coer-
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cive forces. Measuring was carried out on spinner magnetometer JR—5 with a sensitivity
of 3 pT. Accuracy was obtained for each datum and threshold of tolerance amounted to
1%. Warming was carried out with steps of 50°C at temperatures lower then 300°C,
while steps amounted to 25°C or 15°C at higher temperature. During the thermal treat-
ment, changes of paleodeclination and paleoinclination were observed on the Zijderveld
diagram.

Stable values of remanent magnetization were determined depending on: (a) the
"fall" of the components to the initial point and (b) the temperature levels. Corrections
for the tectonics and B—axis were required in all cases.

The results of the paleomagnetic investigations have shown the general features of
the samples of the Neogene age. The sample marked N—132 was used as a characteristic
example.

On the Zijderveld diagram (Fig. 2a), two—component nature of the remanent mag-
netization can be recognized. Secondary forms of magnetization were removed at tem-
peratures up to 150°C, and real magnetic signals were recorded at temperatures from
450°C to 600°C.
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Fig. 2. (a) Zijderveld diagram, (b) thermodemagnetization diagram and (c) Schmidt diagram for the
characteristic sample N-132.

Cn. 2. (a) 3ajnepsenpgoB pmujarpam, (b) amjarpam rtepmopemarsetnmsauuje u (c) IlImuroB pamjarpam 3a
KapaKTepucTHYHM y3opak H-132.

On the thermodemagnetization diagram, sudden descend of the curve was noticeable
at the temperatures between 300°-400°C (Fig. 2b), and concentrations of remanent mag-
netization direction on the Schmidt diagram (Fig. 2c) had the confidence interval radius
Ol,s=11,5° before, and 0,,=7,8° after the correction for the tectonics. These statistical pa-
rameters have shown that the mean paleomagnetic direction is representative, and that the
stable component of the primary magnetization has been preserved.

Paleomagnetic investigations were carried out in three basinal regions: BabuSnica—
—Koritnik, Zagubica and Dacia.

Babusnica—Koritnik Basin
The oldest deponates in BabuSnica basin are most probably of the Lower Oligocene

age (Dj. Mihajlovi¢ personal communication). However, age of the deponates from
which the samples for paleomagnetic investigations were taken, was not determined more
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precisely. In any case, we are talking about freshwater equivalents of the Oligocene age.
These deponates were subjected to deformations at the end of the Oligocene and the be-
ginning of the Miocene, so bedding dip angles are sometimes even 60°.

Seven samples from the area of BabuSnica—Koritnik basin were analyzed, and the
following results were achieved (Table 1).

Table 1.
Tabena 1.
Sample Locality Paleodeclination (D) Paleoinclination (I)
(y3opak) (moxammuTeT) (maneopeknuHanuja D) (maneonsknuHanuja I)
1 Bela Palanka, dam 347° 54°
2 Divljana 1 121° 18°
3 Divljana 2 31° 56°
4 Zvonce 188° -59°
5 Nasuskovica 11° 56°
6 Valni§ 8° 27°
7 Raljin 69° 55°

All data except those from the Raljin (7) and Divljana 1(2) show similar values,
which point to a mean paleodeclination D =10° and paleoinclination 1=56°. This indicates
the 10° clockwise rotation of this region in the Oligocene (Fig. 3). Similar results were
given by Mili¢evi¢ & DjuraSinovié¢—Gavrilovi¢ (1990). Results that do not fit into
these values (Raljin and Divljana 1), could be explained either by a local block rotation
within the zone of a fault, or by a mistake in value determination caused by chemical
processes, etc. Statistic data analysis determined the Oligocene north latitude of these re-
gions at (p =38°%2°.

Zagubica Basin

The sample that was used to determine paleomagnetism of the Neogene rocks of the
Zagubica basin was taken from the locality Seli§te (eastern part of the basin). These are
sandy—marly deposits, freshwater equivalents of the Karpatian and probably the Lower
Badenian. These deposits have been deformed, so bedding planes dip at 15-30°, mostly
towards the central parts of the basin. Unfortunately, only one location was analyzed and
it shows paleodeclination D=18° and paleoinclination 1=57°. These data point to the Kar-
patian—Lower Badenian clockwise rotation for 5-10° (Fig. 3). Because of the insufficient
number of data, paleolatitude of this area at the time of the Karpatian—Lower Badenian
deposition could not be determined without a great deviation. That is why it was not cal-
culated.
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Fig. 3. Paleomagnetic declinations in the Late Paleogene and Neogene deponates in the Serbian Carpatho—
—-Balkanides. Legend: 1. Suprageticum, 2. Carpatho—Balkanides, 3. Terraines composed of the Paleo-
gene and Neogene deponates, 4. Faults (a. certain and b. supposed), 5. Fault kinematics (a. strike—slip
and b. reverse faults and overthrusts), 6. Paleomagnetic declinations (a. Oligocene and the Lowest
Miocene, b. the uppermost Lower Miocene and the lowermost Middle Miocene, c. Upper Miocene—
—Pontian). 7. Some of the Paleogene and Neogene basins (KUB — Kucevo, DOB — Dobra, DM — Do-
nji Milanovac, ZB — Zagubica, DB — Dacia, CB — Crna Reka, ZB — Zajetar, SKB — Sokobanja,
KB - KnjaZevac, SB — Svrljig, BB — Bela Palanka, PB — Pirot, BKB — BabuSnica—Koritnik).

Cn. 3. ITaneoMarneTcke AeKJIMHAlMje y KaCHONAJEOTeHUM U HEOreHMM TBopeBuHama Kapmaro—OankaHupa
Cpobuje. Jlerenpa: 1. Cynparetukym, 2. Kapnaro—6ankanunu, 3. Tepenn usrpabesn o najaeoreHux u
HEOTeHHUX TBOpeBHHa, 4. Pacenn (a. curypHu 6. mpeTnocrasibenn), 5. Knnemarnka pacefa (a. TpaHCKy-
peHTHU U O. peBepcHU U HaBnake), 6. [laneoMarsHercke AekiMHanuje (a. ONUTOLEH U JIOIBU A0 HOHer
MHOIIEHa, 0. TOPHHU /10 OBET, U 0N €0 CPEAHer MUOIICHA, 1. TOPHU MUOIeH—TIOHT). 7. Ha3usn Hekux
naneorennx u HeoreHmx Gacena (KUB — Kyuescku, DOB — MoGpancku, DM - [1omOMHIaHOBAUKH,
7B - Xary6wuxu, DB - [akujckn, CB — Llpuopeukn, ZB — 3ajeuapckn, SKB — CokoGamcku,
KB - Kmaxesauku, SB — Cspmuiiku, BB — Benonananauku, PB — INuporcku, BKB — Babymnnuko—
—KOPUTHHYKH).
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Dacian Basin

Samples for paleomagnetic investigations in the Dacia basin were taken from the
Pontian deposits. These are slightly deformed deponates dipping at low-—angles. The
samples from the following localities: Klju¢, ParaureCe and DuSanovac were analyzed.
The results of paleomagnetic investigations acquired from all samples point to clockwise
rotation of these areas in the Pontian. The amount of rotation varied: Klju¢ 5°, Paraurece
10° and DuSanovac 20° (Fig. 3) (Krsti¢ & Milicevié, 1989; Milicevic¢ et al., 1988;
Mili¢evié & Krsti¢, 1991). The latest datum deviate significantly from previous ones
and, in particular, from that one in its neighborhood (Pareurece), so it is probably not a
result of the overall trend of rotation in this region in the Pontian, but the result of the
local influences (shearing along faults) or some other factors.

DISCUSSION

The Carpatho—Balkanides in Serbia went through a significant Mesozoic—Early Pa-
leogene shortening of the lithofacial (formational) content, and a nappe and overthrust
fabric with clear east vergence was formed as a result of such an activity. At the end of
the Cretaceous and the beginning of the Paleogene, two major overthrust systems: Getic
and Infra—Getic, and one auto(para)chthonous system — Danubian, were individualized
(Grubi¢, 1980). The processes of the further shortening within the Serbian Carpatho—
—Balkanides, that continued into the middle Lower Miocene, led to a break down of
these major overthrust systems into lesser units bordered with reverse faults striking ap-
proximately N-S. In that way, east—vergent fabric was emphasized (Grubié, 1980).
From the end of the Lower Miocene up to the lower part of the Middle Miocene, the
Serbian Carpatho—Balkanidic tectogene was subjected to an extensional event (peripheral
reflex of a much stronger activity demonstrated in the area of the Pannonian Basin)
which, during the Ottnanghian, Karpatian and probably the Lower Badenian, led to the
formation of numerous basinal structures in these regions (Marovi¢ et al., 1998). Dispo-
sition of the Carpatho—Balkanidic orogene was enabled by the overall phase upliftings
manifested from the beginning of the Sarmatian into the recent time.

Tectonic activity in the Romanian Eastern and Southern Carpathians was a little bit
different, especially when we are considering the Paleogene and Neogene tectonic shap-
ing. According to the numerous geological and geophysical (paleomagnetic, in particular)
data, intense east—vergent shortening of lithofacial (formational) content in the outer
zones of the Romanian Eastern and Southern Carpathians, occurred during the Paleogene
and Neogene. This continued to a lesser extent also during the Pleistocene, locally in the
Southern Carpathians (Burchfiel & Royden, 1982; Royden, 1993; Csontos, 1995;
Linzer, 1996; Zweigel, 1997; Girbacea, 1997; and others). Such an activity is a con-
sequence of the convergent relationships between Tisia—Dacia lithospheric entity (TD)
and European—Moesian margin, demonstrated during the Paleogene and Neogene
(Ratschbacher et al., 1993; Csontos, 1995; Linzer, 1996; Zweigel, 1997; etc.) (Fig.
4). Progression of the Tisia—Dacia block into the area which is going to be, by the sub-
duction—collision relations, transformed into the orogenic system of the outer Eastern and
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Southern Carpathians (Tertiary flysch and molasses), went through the following events:
(1) dextral translation and 70° clockwise rotation around the western rim of the Moesian
plate (the Upper Eocene—Lower Miocene, with the paroxysm of transpressional activity in
the Upper Oligocene and the Lowest Miocene; (2) eastward translation and 25° clockwise
rotation of the areas between the Drago$S Voda fault (sinistral strike—slip) in the North
and Southern Carpathian—Peri—-Moesian transpressional area in the South (dextral strike
slip), in the Badenian; (3) NW-SE directed translation of the furthest southeastern parts
between the Trotus fault (sinistral strike—slip) and Intra—Moesian fault (dextral strike
slip), in the Sarmatian, and (4) the Pliocene—Quaternary NW-SE translation of the fur-
thest southeastern parts in the bend area between the Eastern and Southern Carpathians,
still along the Trotus and Intra—Moesian faults. Such an activity in the Romanian South-
ern Carpathians (horizontal mobility and, in particular, the rotation) had to affect the Ser-
bian Carpatho—Balkanides in some way, the nearest parts (the direct extension of the
Southern Carpathians in Serbia) in the first place, disregarding the fact that they were not
directly involved in convergent relationships between the Tisia—Dacia entity and Euro-
pean and Moesian plate demonstrated through the subduction—collisional processes during
the Paleogene and Neogene.

Paleomagnetic investigations of the rocks in the BabuSnica—Koritnik basin, freshwa-
ter equivalents of the Oligo—Miocene, show that these regions were, during the time of
deposition, located at a significantly lower latitude than today. Obtained results
(@=38°+2°) show that the Serbian Carpatho—Balkanides were drifted northwards for over
500 km during the last 30—35 million years. Small amount of clockwise rotation (10°)
and structural characteristics of the basin point to the Oligocene—Oligo—Miocene dextral
activity, transtensional at first and then transpressional, along the faults striking approxi-
mately N-S. The basin of such type was formed and later inverted within the sections of
these faults. Unfortunately, going from this locality further to the North all the way to
the Romanian Southern Carpathians, not any kind of paleomagnetic investigation has
been conducted, so it is unknown if there were changes in the amount and direction of
rotation. It would be realistic to expect rotation and increasing of its amount with ap-
proaching the Romanian Southern Carpathians where the clockwise rotation amounts up
to 70° (Patrascu, 1993; Patrascu et al.,, 1994; Panaiotu et al., 1996). With ap-
proaching to the Southern Carpathians, the wrench—corridor, which was "established"
west from the Moesian plate in the area of the Serbian Carpatho—Balkanides and even
further in the West — in the domain of the Serbian-Macedonian Massif, is bending more
and more northeastwards and eastwards, i.e. around northwestern and northern rim of the
Moesian plate (Figs. 3, 4). This bending caused faster east—vergent epicrustal transport of
the Southern Carpathian nappes and overthrusts, followed with pronounced dextral trans-
pressional progradation towards northeast and East (Ratschbacher et al., 1993). Such
an activity led to transtensional and pull-apart opening and subsequent transpressional in-
version of the Paleogene and Paleogene—Neogene basins in the Southern Carpathians (Pe-
trosani basin for example, according to: Berza & Draganescu, 1988; Ratschbacher
et al.,, 1993; Hann et al.,, 1996; Moser & Frisch, 1996). It also produced orogene
parallel extension, which led to exhumation of the Danubian autochthon below the
Infra—Getic and Getic allochthon (Schmidt et al., 1998). The Danubian autochthon in
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the Djerdap area on the territory of Serbia was probably exhumed according to the same
scenario.
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Fig. 4. Simplified sketch of the Late Paleogene and Neogene kinematics of the eastern and southeastern part
of the Alpine—Carpathian—Pannonian system. Legend: 1. Platform area, 2. Orogene area, 3. Transi-
tion area between the orogene and the platform — the Carpathian Neogene forland, 4. Intracarpathian
Neogene basinal and peri-basinal region, 5. Overthrusts, 6. Strike—slip faults, 7. Some of the faults
active in the Late Paleogene and Neogene (1. Timok, 2. Morava, 3. Cerna—Jiu, 4. Southern—Car-
pathian, 5. Intra—Moesian, 6. Trotus, 7. Dragos Voda, 8. Mid—Hungarian Line, 9. Trans—Banat-Ba-
¢ka), TD - Tisia-Dacia block, ALCAPA — Alpine—Carpathian—Pannonian block (for the regions of the
Pannonian Basin out of the territory of Serbia, and Romanian Eastern and Southern Carpathians, the
following data were used: Zweigel, 1997; Girbacea, 1997; and Linzer et al., 1998).

Cn. 4. YmnpomheHa ckuija KacHomnajeoreHe M HeoreHe KMHEMAaTHKe HCTOYHOT M jyTOUCTOYHOr fAena AJm-
CKO—KapraTcKo—TnaHOHcKor cucreMa. Jlerenpa: 1. IToapyyje mnardopme, 2. Iloapyyje oporena, 3. Ipe-
BOjHO mojipydje m3Meby oporena u mnatdopme — KapIaTcKu HeoreHn ¢opiasf, 4. IHTpakapnaTcKu Heo-
reHu GaceHCKH U nepubaceHcky npocrop, 5. Hasnake, 6. TpanckypeHTHU pacenu, 7. Ha3uBu Hekux pace-
7la ca KacHOMAJIEOreHOM 1 HeoreHoM aktusHomthy (1. Tumouku, 2. Mopasckn, 3. Uepra—XKuy, 4. JyxHo-
kapnatck, 5. IaTpamesunjcku, 6. Trotus, 7. Iparom Bona, 8. Cpegmwemabapcka nunuja, 9. TpaHc—6a-
HaTcko—6aukn), TD — Tucujcko—nakujcku 610K, ALCAPA — Aunmcko-KapnaTcKo—MaHOHCKH OIOK (3a
ob6nacru ITaHoHCKOr OaceHa BaH Tepuropuje Cp6uje, ucrouynux u jyxkuux Kapnara Pymynuje, kopumrhe-
HE cy mofanu: Zweigel, 1997; Girbacea, 1997;uLinzer et al., 1998).

Taking all this into account, we can come to a rather realistic assumption that all
the Paleogene and Paleogene—Lower Miocene (up to the Ottnanghian) basins in the re-
gion of the Serbian Carpatho—Balkanides were formed and inverted according to a trans-
tensional (probably also pull-apart)—transpressional model, within a wrench corridor ge-
nerated by the dextral interaction between the Tisia—Dacia domain and the Moesian plate
(Fig. 4).
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The clockwise rotation of the Serbian Carpatho—Balkanides continued during the
Karpatian—-Lower Badenian as well. According to the data from the Zagubica basin (Fig.
3), the amount of rotation stayed little (5—10°). It can be genetically related to the east-
ward translation of the Tisia—Dacia entity and its 25° clockwise rotation. Such move-
ments were followed with extension in the area of the Pannonian Basin, but also with
the opening of some basins in the Romanian Southern Carpathians like Bozovici, Si-
chevita, Caransebes—Mehadia (Moser & Frisch, 1996) and in the Serbian Carpatho-
—Balkanides (Donji Milanovac, Dobra, Kucevo, KnjaZevac, Lukovo, Sokobanja and other
basins; Marovi¢ et al., 1997).

Similar amounts of rotation were determined on the basis of the investigations of
paleomagnetism of the Pontian deposits in the Dacian Basin, especially those in the bor-
der area between the Carpatho—Balkanides and the Moesian plate (Fig. 3). This rotation
could also be related to the events in the Romanian Southern Carpathians, i.e. for the
processes of NW-SE "wedging" of their furthest southeastern parts. However, it is not
clear whether it is rotation en mass or is it a local rotation of blocks (rotation en block)
located between the Peri—-Moesian fault (the border between the Moesian plate and Car-
patho—Balkanides) and the Timok fault (Intra—Carpatho—Balkanian). Judging by the dif-
ferent amounts of rotation and by the fact that there were no major rotations in these re-
gions at that time, the latter explanation is more logical. Contemporary seismic activity is
probably going on according the similar scenario which is supported by moderate—to—
—weak seismicity.

CONCLUSIONS

According to the results of the paleomagnetic research conducted in the domain of
the Serbian Carpatho—Balkanides, it is determined that this region was, during the Paleo-
gene and Neogene, subjected to both vertical and horizontal movements as well as to
weak—to—moderate rotations. Disregarding the fact that there were few measurements in
only three objects, i.e. in the following basins: BabuSnica—Koritnik (the Oligo—Miocene
deposits), Zagubica (the deposits of the upper part of the Lower and the lower part of
the Middle Miocene) and Dacian (the Pontian deposits), the obtained results, together
with those from the Romanian Southern Carpathians, broaden new possibilities for recog-
nizing the Late Paleogene and Neogene tectonic activity in the Serbian Car-
patho—Balkanides. One can come to a rather realistic assumption that all the Paleogene
(mostly Oligocene) and Oligo—Miocene (up to the Ottnanghian—Karpatian) basins as well
as their inversions, were the result of the transtensional (an probably also pull-apart)—
—transpressional activity, demonstrated within the dextral wrench—corridor between the
Moesian plate and the Tisia—Dacia entity. Opening of the younger basins (the Ott-
nanghian—Karpatian—-Lower Badenian age) could be a consequence of the extensional
processes initiated by the eastward translation and clockwise rotation of the Tisia—Dacia
crustal entity during its convergence with the East European Platform. Finalization of
such an activity at the beginning of the Sarmatian, caused the definite inversion of these
basins and their incorporation into the uplifted morphostructures of the Serbian Car-
patho—Balkanides.
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PE3UNME

IMAJTEOMATHETN3AM KACHOITAJIEOTEHUX 1 HEOTEHUX
CTEHA KAPITATO-BAJIKAHUJIA CPBUNIJE:
TEKTOHCKE UMINIMKAIINJE

Ha npocropy Kapnato—6ankanuna Cp6uje y nomeHy 6acena: baGymHnIko—Ko-
pUTHHYKOT (ONHTOLIeHCKe Haciare), 2KaryGuukor (Hacjare ropmer jiesla AOWer U JOmber
leJia cpefer MuoneHa) u JJakrjckor (OHTCKe Haciare) o0aBjbeHa Cy ITaJleOMarHeTcKa
ucTpaxkuBama. 3a cBa Tpu OaceHa yTBpheHe cy poranyje y cMepy KpeTama Kazalbke Ha
caty u To 3a: babymHnuko—koputHruku 10°, XKaryouwuku 5-10° u Jakujcku 5-20° (co.
3). Be3 o63mpa mTO je ped o MajJoM Opojy Meperma, Ha OCHOBY OBHX pe3yiTara H
YKIbYUMBabEeM JINTEPAaTypHAX NofaTaka o poranujama y Jyskumm Kapnatuma Pymynuje,
MOTY Cce U3BECTH HEeKe TEKTOHCKE MMIUINKAIWje peJeBaHTHE 3a 00Jbe pa3yMeBambe reHe3e
KOCHOTIAJIEOTEHOT 1 HeoreHoT ckilona Kapnaro—6ankanuga Cpouje.

ITaneomarneTcka nmpoy4aBama cTeHa baOyITHIIKO—KOPUTHUYKOr GaceHa ciat-
KOBOJHHX €KBHBAJICHATa OJIMTOMHOICHA IIOKa3yjy Aa Cy ce TH NPOCTOPH Y BpeMe OfIa-
rama Hacllara HaJla3win Ha 3HaTHO HIDKOj reorpad)cKoj MUPUHN Hero MITo ¢y paHac. [Jo-
6ujern pesynratu (= 38°+2°) mokasyjy aa cy 3a nocrnepwux 30-35 MUIMOHA TOAMHA
Kapnarto—6ankanmnpn Cpbuje O6mnm M37I0KeHN ceBepHOM ApudTy of mpeko 500 kwmimo-
MeTapa. Manu usHoc portaumje ox 10° y cMepy KpeTama KazalbKe Ha caTy W CTPYKTYpHE
KapakTepucTHKe 6aceHa ymyhyjy Ha OMMroneHCKy—OJIUTOMHIOILEHCKY A€CHY, IPBO TPaHC-
TEH3HOHY, a 3aTUM TPAHCIPECHOHY aKTUBHOCT AYX pacefia npyxkama C-J y OKBHPY UHjuX
feoHnna je 6aceH OBakKBOT Thma (hOpMHpaH a MOTOM MHBepToBaH. Haxkanocr, ox oBor
JIOKaJUTeTa, Na fAasbe Ha ceBep o Jyxuux Kapmara PymyHnje maneomarsetnzaMm cTeHa
CIIMYHE CTAapOCTH HHUje MpOyvyaBaH TaKO jfla HUje MO3HATO fAa JH je AOLUIO 0 M3MEHe
MU3HOCAa U cMepa porauyje. PeanHo Ou OMiI0 0YeKMBATH ia OHA IOCTOjU U fia ce nosehasa
ca npuGnmkaBameM Jyxxunm Kapratuma Pymynuje rie usnocu u o 70° y cMepy KpeTama
Kazajbke Ha cary (Patrascu, 1993; Patrascu et al., 1994; Panaiotu et al., 1996).
Wrench— kopupop Koju je "ycmocraBibeH' 3amagHo of Mesujcke Iioue Ha MOAPYYjy
Kapmato—6ankanuna CpOuje a u 3anagnuje — y qomeHy CpricKo—MaKeloHCKe Mace ca
npubmrkaBameM JyskanMm Kaprnatuma cBe ce Bullle TOBHja Ka CEBEPOUCTOKY M MCTOKY Tj.
OKO CeBepO3alajiHor 1 ceBepHOr 0001a Me3sujcke mioue (ci. 3 u 4). OBo noBUjame UMa-
JI0 je 3a TOCIEANIy Op>KHM NCTOYHO—BEPreHTHH eNMKPYCTAIHI TPAHCIOPT jy>KHOKapHaT-
CKUX KpPaJbyIITH W HaBjlaka NpaheH joIl W HarJalleHOM JECHOM TPaHCIPECHOHOM
MporpajanujoM Ka ceBepoucTtoky u ucToky (Ratschbacher et al, 1993). OBakBa ak-
THUBHOCT JIOBEJIa je 10 TpaHCTEH3UOHOT U pull—apart oTBapama, a 3aTUM TPAHCIPECHOHOT
MHBEPTOBama IaJCOreHUX M MalleoreHo—HeoreHux OaceHa y JyxkauMm Kapnatuma (Ha
npumep Petrosani O6acen mpema: Berza & Draganescu, 1988; Ratschbacher et al,
1993; Hann et al, 1996; Moser & Frisch, 1998) u g0 ekcreH3mje mapasesiie OpOreHy
KOJOM NPUIIMKOM je eKCXyMHpaH RAYHAaBCKM ayTOXTOH HCIOJ MH(PAreTckor m reTcKor
anoxtona (Schmidt et al, 1997). BepoBaTHO O CIMYHOM CIECHApHjy €KCXYMHpaH je U
AYHaBCKH ayTOXTOH y floMeHy beppana Ha teputopuju Cpbuje.

Kapa ce cBe 0BO y3me y 063up MOTIIO O ce ca ocTa PeaTHOCTH NPETHOCTaBUTH
Ja Cy CBH NAJICOTCHH WM IaJIeOr€HO—OHOMHUOICHCKH (0 OTHaHr—Kaprara) 6aceHH Y
obnactu Kapnaro—6ankanuna Cpbuje hopMUpaHu 1 MHBEPTOBAHU 110 TPAHCTEH3MOHOM
(BepoBaTHO M pull-apart) — TpaHCIecHOHOM ofpaciy y wrench—KOpUAOpy T'eHepUCaHOM
JEKCTPAJTHOM MHTEPAKIMjOM THCHjCKO—IaKHjCKOT loMeHa 1 Me3ujcke mioue (ci. 4).
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Porammja Kapmaro—6ankanmga CpOmje y cMepy KpeTama Kaszalbke Ha caTy
HacTaBJbEHA je U y KapnaTy—faomeM Oafeny. Cypnehu npema nopanuma u3 2Karyouukor
bacena (ci. 3) ona je Takobe mana (5-10°). 'eHeTcKM ce BEepOBaTHO MOKE Be3aTH 3a
TpaHCcIalyjy IpeMa UCTOKY TUCHjCKO—[aKUjCKOI €HTUTEeTa U HeroBy poTauujy of 25° y
cMepy KpeTama Ka3ajbke Ha caTy. OBakBH HOKpeTH OWIN cy npaheHM eKCTeH3HjOM Y
obnactn IlaHoHCKOTr GaceHa amy W OTBapameM Hekux Oacena y Jyxkumm Kapmatnma
Pymynnje xao mro cy BoZovici, Sichevita, Caransebes—Mehadia (Moser & Frisch, 1998)
n y Kapnaro—-6ankanminma Cp6uje (JOHOMUIIAaHOBAYKH, HOOPAHCKU, KyYEeBCKH U MIp.;
Marovic et al, 1996).

CnmyHe BpefHOCTH poTanyje YyTBpheHe cy Ha OCHOBY IpOydaBamba IIajieOMarte-
TH3Ma MOHTCKHUX Hacnara [Jakujckor GaceHa M TO OHOT fiejla CMEIITEHOT Yy TPaHuYHOM
nonpyyjy Kapmaro—6ankanuga u Mesujcke mmode (ci. 3). VI oBa poraumja Moxe ce
Be3aTu 3a jorabaje y Jyxumm Kapmatmma PymyHnmje, ogHOCHO 3a mporiece "yKIIHEba-
Bama" mpasrneM C3-JU BUXOBHX KpajBHX jYTONCTOYHHX AeoBa. Mebyrum, HHje jacHO:
la Ju je ped O en mass POTALMjH, WIH, O JOKATHO] poTaluju GIOKOoBa (poTauuja en
block) cmemTenux n3Meby IeoHuIa paceyia IepuMe3mjcKor (Ha rpaHuny Mesujcke mioye
u Kapnaro—6ankanma) u TuModkor (MHTpa Kapmato—oankancko). Cynehu npema pasinu-
YUTUM BpEHOCTHMA pOTalfje a M YMICHUIM fla Y TO BpeMe HeKux poraunuja Beher
o0MMa y OBUM NPOCTOpUMA HUje OWIIO, JIOTMUHUje je OBO APYro peuiewke. BepoBaTHO na
ce 110 OBOM CIMYHOM OOpaclly OfiBHja ¥ caBpeMeHa aKTHBHOCT Y OBHM TE€pEHMMA Ha IITa
ynyhyje ymepeHa 1o citaba CEeH3MATHOCT.



