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YBO,

Kao pesynTat capagame nsmehy mahapckux 1 cpnckux cTpydrbaka y obnactu naneomarHeTmsma y
nocnearum geueHujama objass/beH je naneomarHeTcku pag o ®pywkoj Fopu (Slecuh n gp., 2007) n
OPYrv pag 0 MarHEeTCKOM CK0MY UHTPY3UBHUX U KCTPY3UBHMX MarmaTCKMX CTeHa noapyyja
KonaoHuka (flecuh u gp., 2013). Tokom nocnearnx roanmHa UCNUTUBAHO je HEKONKO "overstep"
CEeKBeHUM M3 3anagHo BapaapcKke 30He. Lin/b Hawer cagalkber UcTparknBara 6mo je ga ce casHa ga
NN Cy jeANHMLE KOoje Npunagajy YHyTpawmwum AnHapugmma potmpane y UICTOM CMUCY Kao
"overstep' cekBeHLUe UM Cy ce ogurpane pasnmuute potauuje. M3 Tor pasnora ysopkosanm cmo 12
JNIOKanuTeTa y UCTparKMBaHom noapydjy. MNet og, tux NpeacTaB/bajy KACHOKpeAHe ceauMeHTe y
nogpydjy nnaHuHe Tapa, 4OK gpyru reorpadckm WMPOKPO pacnopehe noKkanuTeTe TpMjacke u jypcke
CyKuecuje. Y30pKOBaHW IOKanMTeTU Npunaaajy pasamyntum HaBaaKkama.

CTAPOCT U TEKTOHCKA NMO3NLUIA NOKATUTETA MANEOMATHETCKOTI Y30OPKOBAHA
NcnutueaHo noapydje ce Hanasu y jyrosanagHoj Cpbuju (nnaHnHa Tapa, nnaHMHa 3natMbop u
oKosinHa CjeHunue). TOKOM TepPeHCKUX UCTPaXknBaHba NPUKYN/beHo je 127 He3asmcHo "in situ”
OpujeHTUCaHUX je3rapa. Ha net nokanuteTa, y 0b61actvm nnaHnHe Tapa, y30pKOBAHM cy anb-TypPOHCKM
CEAMMEHTM, KOjM NOCT-AaTUPAjy FNaBHA HaBnaYerwa Ha npoctopy AuHapuaa.

TpujacKo-jypcku ceaMMeHTHM KOju Cy Y30PKOBAHM Ha OCTa/IMM JioKanutTetuma, npema Schmid et al.
(2008), npeacTtaB/bajy Me3030jCKM CTpaTUrPadCKM NOKPOB JpMHCKO-MBaHbMUKE UK
NcTouHob0oCcaHCKO-aAypMUTOpCKe jeanHuLe. TOKOM Tpujaca U jype, obe jeanHuue bune cy aeo
mapruHe Agpwije.

AHM3MjCKM KapOOHATK Yy30PKOBaHM cy Ha NokanutTeTuma lMNepyhayko jesepo n kameHonom Knucypa.
Mpema Porkolab et al. (2017), nokanuteT Mepyhayko jesepo npunaga JyroucTouHoj TPNjacKoj
jeAnHULM, Koja He NpeacTaB/ba cTpaTUrpadcky NosBnaTy naneosonka JApuHCKO-UBarbUYKe jeanHMULE,
Beh je HeH gaHalmbM NON0XKaj NpeKko JpUHCKO-UBakbUUKe jeguHuue pesyntat CU-J3 cyxera
npocTopa, BEpOBaTHO TOKOM HajMmiahe Kpeae Uan naneoreHa.

Xemunenawkm ceAMMEHTU TPNjaCKO-jyPCKMX CEKBEHLM Y30PKOBaHM CY HA TpU oKanuteTa — JbyouLy,
Kpw MNpagau, u TpujebuHcKa peka (okonnHa CjeHnue). Mpema Schmid et al. (2008) y3opkoBaHK
ceaMMeHTU nokanuteTa /bybuw v Kpw MNpagauy npeacras/bajy ctpaturpadckm Nnokpos
MNCTOYHOBOCAHCKO-AYPMUTOPCKE jeANHULLE U HbMXOBA NOBATa je OPUONTCKN MenaH.

Gawlick et al. (2017) HaBoAe Aia yci0jeHu, KanundrUKoBaHN paanoiapuUT ca MHTepKanalumjama
CUNNLMJCKUX TYPOMANTA U GUHO3PHUX peLenoHOBaHUX ceaMMmeHaTa okaamTeTa Jbybuw cy
HaTaNoXeHU y Ay60KoBOLHOM Tpory ucnpes [JpuHCKO-MBatbMUKe HaBnake. MicTu ayTopu cmaTtpajy
03 ropHOTPUjaCKKN A0 CPeatOjyPCKU ceamMMeHTN noKanuteTa /bybuw mn nokanuteta Kpw Mpagay, cy
CNYHUX KapaKTepuctuka. Npema Gawlick et al. (2017), y3opKoBaHU A0H0jYPCKU CEAUMEHTHU
nokanuteta Kpw Mpagal, cy 4enoHOBaHM Ha y3BULLEHUMA FOPHOTPUjacke ToHyhe gaxwwTajHCcKe
KapboHaTHe naaTdopme u npeacTaB/bajy TUNMYHE Ppauunje OTBOPEHOr mopa.

Tpujacko-jypckn cegMMeHTU nokanuTeTa TpnjebMHCKA peKka NpeacTaB/beHM CY YCI0jeHUM
Kpeyrbalmma ca Npocsojumma nanopawa, PETKUX POXKHaLa M MECTUMUYHO KPYMHO3PHUX
anofanckmx cnojesa. Y BUWIMM Aenosmma npoduaa y4ectanmjy je NeanTCKM matepujan, Kao u
XOpM30HTU Bpeya M MnKpobpeya. Mpema Schmid et al. (2008), oBaj nokanuteT npmnaga ApuHcKo-
MBaHUYKO]j HaBNALM.
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MANEOMATHETCKW PE3YNTATU

ManeomarHeTcku y3opLum cTaHAapaHe BEANYMHE NPUNPEM/BEHU CY O, OPUjEHTUCAHNX U3DYLLEHNX
jesrapa. MpupoaHa pemaHeHTHa marHeTusaumja (HPM) n marHeTcKka cycuenTMbuaHocT cBakor
Y30pKa U3MepPEHU Cy Yy NPUPOLHOM CTakby. Cneanna je TepmasiHa fAemarHeTmsauuja uam
AemMarHeTmsaumnja HAaM3MeHMYHUM NOoJbeM KOPaK Mo Kopak Aok ce curHan HPM-a Huje nsrybuo.
Kpuse aemarHeTusaumje aHanmsnpaHe cy AIMHeapHOM aHaAM30M, a KomnoHeHTe HPM-a ogBojeHe
Kaga je HPM 6unia komnosuTtaHa. 3a sehuHy rpyna 6uno je moryhe gepuHucaT cTaTUCTUUKM obpe
naseomarHeTcke npasue. buna cy camo aBa roprba Kpeaa 1oKanuTeTa raje je yrao noysagaHocTu 3a
cpeabu npasal, HewTo Behu o4 naeanHor. Y nafieomarHeTcKoj nonynaunju ase rpyne mory 6utm
npenosHare. /bybuw n TpujebMHCKa peka npunaaajy npeoj, nokasyjyhu ymepeHy CK potauujy.
OcTtaTak 13rnega ga npunaga rpynu Koja je morna npetpnetu ymepeHy CCK potauujy. Ctmuyame
MmarHeTmsaumje 3a obe rpyne je noct-HabopHe cTapocTu.

Tabena 1. Npernes cpeptbux NpaBalia Ha HUBOY JIOKaIUTETA Ha OCHOBY pe3ynTaTa JIMHeapHe aHaunse
KomnoHeHaTa (Kirschvink 1980). K/byu: Lat.N, Lon.E: reorpadcke koopamHate (WGS84) mepeHe GPS-om
(Garmin GPSmap 60CSx); n/no: 6poj kKopuwheHnx/y30pKoBaHUX y30paKa (Y30pLm Cy HE3aBUCHO OpUjeHTMCaHa
jesrpa); D, I (Dc, Ic): peknuHaumja, MHKAMHaUM]ja Npe (nocie) KopeKumje 3a cnoj; K 1 Olgs: CTAaTUCTUYKM
napametpw (Fisher 1953).

Lat.N °

Locality Lon.E n/no D° I° k | og’ | Dc° Ic k olgs° | dip

1 |Zaovina lake 43.90
305.8 | 67.9 | 66 7 |354.4 | 381

Z1-10, Ce-Tu 19.39 7/10 66 7 |22/43
2 |Zaovina lake 43.90

711-24 , Ce-Tu 19 38 10/14 | 354.8 | 57.8 | 95 5 357.5 309 | 55 5 12/27
3 |Perucac lake Z25- | 43.96

. . 295.4 | 65.9 | 44 8

33 Anisian 1938 9/9 3474 | 46.1 | 44 8 204/37
4 |Klisura quarry 4370\ 1919|3487 | 569 | 76 | 4 | 3105|330 76 | 4 |271/42

Z34-52, Anisian 19.87
5 |Ljubi$ Z53-64 43.62 336/23

U - 9/12 345 (494 | 13 15 20.5 | 23.1| 16 13

pper Triassic 19.85 6/53
6 |Trijebinska reka

27930 Late 4325\ 9115 | 326 |418| 38 | 9 | 3180|598 | 38 | 9 |251/54

Triassic-Early 19.99

Jurassic
7-9 | Kr$ Gradac 43.29

Z91-104, Lower 19'94 13/14 | 329.3 | 58.2 | 30 8 2719 | 50.2 | 28 8 |variable

Jurassic-Aalenian
10 | Mokra Gora 43.80
Z105-112, Ce-Tu 19.50
11 | Mokra Gora 43.77
Z113-119, Upper 19:47 5/7 | 3285|496 | 16 20 | 330.1 | 4.6 16 20 |333/45
Cretaceous

12 | Mokra Gora
Z2120-127, Upper
Cretaceous
overall mean
(1,2,3,4,7-9, 10, 8/10 | 338.1 | 59.8 (324 | 99 | 325.2 | 446 | 75 | 216
11)

5/8 | 325.1 | 535 | 12 23 | 302.0| 727 | 12 23 |165/22

43.78

19.48 7/8 28.3 | 78.3 | 299 3 |333.3 (349 299 3 |320/30

ONCKYCUIA U 3AK/BYYHAK
3a roptbOKpegHe IoKanuTeTe MarHeTmsaumja nocT-HabopHe CTapoCTM jaCHO 3HAYM MOCT-TYPOHCKY
cTapocrT. [pe-KacHo KpeaHn NoKaAnTeTH Koju nokasyjy CCK poTauujy BepoBaTHO cy bunu
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pemarHeTMcaHuM TOKOM UCTOr TEKTOHCKOT peXnma. YKynHa cpefra pemMmaHeHTHa MmarHeTusaumja
nedunHucaHa og wux je D=338°, 1=60°, k=32, 0195=9.9°. OBaj NpaBaL, CaBPLLUEHO Ce C/arKe ca KacHO
€0LEHCKMM NaneomMarHeTCKMm npasuem 3a ctabunny Aapujy (Marton u gp., 2017). Nako
KOMHUMAEHLMja HE MOXKe BUTU NOTNYHO UCK/bYYeHA, BEPOBATHM]E je Aa ce 6aBUMO esleMEHTOM KOju
notuye og Aapmje. lokanutetn ca CK potaumjom, Takohe ca marHeTMsaumjama nocT-HabopHe
CTapocTu, Npunaaajy apyroj Hasnaun. Moryhe je aa je aedbopmaumja y oBoj HaBfaum 6una crapuja
oA da3e Koja je 04roBOpHa 3a ceKyHAapHe marHeTusaumje ca CCK potaumjom. N3y3eTHo je WwTo cy
nasieoMarHeTCKM NpasBLM KOju Cy 3anaXKeHW 3a OBa [,Ba NOKANMUTeTa y CaBPLUEHOj CarnacHOCTHU ca
sehnHom CK poTupaHMM naneomarHeTCKMm npasLumma us 3anagHe Bapaapcke 30He, 3anaxeHWMm Ha
KaCHO KpeAHWM ceaMMEHTMMA U MAahUM MarmaTCKMm cTeHama. Mnak, na 6u ce Aokasana AMpPeKTHa
Be3a, MOpaMo A06UMTW BULIE NoJaTaKa, HAMMeE Ca UCTOYHE CTPaHe Nasie030jCcKe oce jeanHuLe
OpunHa-Ueamumua.
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INTRODUCTION

As a result of the paleomagnetic co-operation between Hungarian and Serbian specialists in the last
decades a paleomagnetic paper was published about the Fruska Gora (Lesi¢ et al., 2007) and an
other one about the magnetic fabrics of the intrusive and extrusive magmatic rocks of the Kopaonik
area (Lesi¢ et al., 2013). During more recent years several overstep sequences were tested from the
Western Vardar zone. The aim of our present study was to find out if the units belonging to the Inner
Dinarides rotated in the same sense as the overstep sequences or different rotations occurred. For
that reason we sampled 12 localities within the research area. Five of which represent Late
Cretaceous sediments in the area of Tara Mt., while the others geographically distributed Triassic
and Jurassic succession. The sampled localities belong to different thrust sheets.

THE AGE AND THE TECTONIC POSITION OF THE PALEOMAGNETIC SAMPLING LOCALITIES

The investigated area is located in the SW Serbia (Tara Mt.-Zlatibor Mt.-Sjenica area), where we
collected a total of 127 independently oriented samples, which were drilled in the field and oriented
in situ. Some represent the Albian - Turonian sedimentary succession (five localities, on Tara Mt.)
which post-dates the major nappe emplacement of the Dinarides. The other localities are of Triassic
and Jurassic age. They represent either the Mesozoic cover of the Drina-lvanjica unit or East Bosnian
Durmitor Unit (Schmid et al., 2008). During Triassic and Jurassic, both these units (DI and EBD) were
parts of the Adriatic margin.

The Anisian carbonates, which we sampled at Perucac lake (Tara) and in the Klisura quarry (Zlatibor)
belong to the first group. According to Porkolab et al. (2017), the Perudac locality belongs to the
Southeastern Triassic Unit, which was not the original cover of the Drina-lvanjica Paleozoic, but was
enplaced on top of the Drina-lvanjica as a result of the NE-SW shortening, probably in the latest
Cretaceous or Paleogene times.

Hemipelagic deposits of the Triassic-Jurassic sequences were sampled at three localities — Ljubis, Krs
Gradac and Trijebinska reka (near Sjenica). According to Schmid et al. (2008), the sampled sediments
at localities Ljubi$ and Kr$ Gradac represent the stratigraphic cover of the East Bosnian Durmitor
unit, overlain by the mélange formation. Gawlick et al. (2017) suggested that thin bedded calcareous
radiolarite with intercalated silicified turbidites and fine-grained mass transport deposits at locality
Ljubis were deposited in a trench-like basin (Ljubis Basin) in front of the advancing Drina-lvanjica
nappe. The same group of authors considered that the Late Triassic to Middle Jurassic sedimentary
sequence of the Ljubi$ is similar to the preserved succession at the Krs Gradac locality. According to
Gawlick et al. (2017), the studied Lower Jurassic sediments at the Kr$ Gradac locality are typical
open-marine facies deposited on topographic highs of the drowned Late Triassic Dachstein
Carbonate Platform. The section Trijebinska reka is represented by a thick Triassic-Jurassic
succession of bedded limestone intercalated with marl and rare chert, in parts with coarser-grained
allodapic layers. Pelitic material, breccia and microbreccia horizons become more abundant up-
section. This locality, according to Schmid et al. (2008) belong to the Drina-lvanjica thrust sheet.

PALEOMAGNETIC RESULTS
Standard-size paleomagnetic specimens were prepared from the oriented drill cores. The natural
remanent magnetization (NRM) and the magnetic susceptibility of each specimen was measured in
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the natural state. It was followed by stepwise thermal or alternating field demagnetization till the
NRM signal was lost. The demagnetization curves were analyzed for linear segment and the
components of the NRM separated when the NRM was composite. For most groups it was possible
to define statistically good paleomagnetic directions. It was only two Upper Cretaceous localities
where the confidence angle for the mean direction is somewhat larger than ideal. In the
paleomagnetic population two groups could be recognized. Ljubi$ and Trijebinska reka belong to the
first, exhibiting moderate CW rotation. The rest seems to belong to a group which could have
suffered moderate CCW rotation. The acquisition of the magnetization for both groups is of post-
tilting age.

Table 1. Summany of locality mean directions based on the results of principal component analysis (Kirschvink
1980). Key: Lat.N, Lon.E: Geographic coordinates (WGS84) measured by GPS (Garmin GPSmap 60CSx); n/no:
number of used/collected samples (the samples are independently oriented cores); D, | (Dc, Ic): declination,
inclination before (after) tilt correction; k and a.gs: statistical parameters (Fisher 1953).

Locality ::?)EI\EI n/no D° 1° k |og®| Dc° Ic® k a5’ | dip
1 |Zaovina lake 43.90
305.8 | 67.9 66 7 354.4 | 38.1
Z71-10, Ce-Tu 19.39 7/10 66 / 22/43
2 |Zaovina lake 43.90
711-24 , Ce-Tu 19 38 10/14 | 354.8 | 57.8 | 95 5 357.5 | 30.9 55 5 2/27
3 |Perucac lake Z25- | 43.96
2954 | 659 | 44 8
33 Anisian 19 38 9/9 347.4 | 46.1 | 44 8 204/37
4 | Klisura quarry 4370\ 19/19 | 3487 | 569 | 76 | 4 | 3105|330 76 | 4 |271/42
Z34-52, Anisian 19.87
5 |Ljubi$ Z53-64 43.62 336/23
. 9/12 345 | 494 13 15 20.5 | 23.1 16 13
Upper Triassic 19.85 6/53
6 |Trijebinska reka
279-90 Late 4325\ 5115 | 326 |418| 38 | 9 | 3180|598 | 38 | 9 |251/54
Triassic-Early 19.99
Jurassic
7-9 | Kr$ Gradac 43.29
791-104, Lower ) 13/14 | 329.3 | 58.2 30 8 271.9 | 50.2 28 8 |variable
. . 19.94
Jurassic-Aalenian
10 | Mokra Gora 4380\ oo | 3251 (535| 12 | 23 | 3020|727 | 12 | 23 |165/22
Z105-112, Ce-Tu 19.50
11 | Mokra Gora 43.77
Z113-119, Upper 19'47 5/7 328.5 | 49.6 16 20 | 330.1 | 4.6 16 20 [333/45
Cretaceous '
12 | Mokra Gora 43.78
Z120-127, Upper 19.48 7/8 28.3 | 78.3 | 299 3 333.3 | 349 | 299 3 320/30
Cretaceous )
overall mean
(1,2,3,4,7-9, 10, 8/10 |338.1|59.8 |32.4 | 9.9 | 3252|446 | 7.5 | 21.6
11)

DISCUSSION AND CONCLUSION

For the Upper Cretaceous localities the post-tilting age of the magnetization clearly means of post-
Turonian age. The pre-late Cretaceous localities exhibiting CCW rotation are likely to have been
remagnetized during the same tectonic regime. The overall-mean remanent magnetization defined
by them is D=338°, 1=60°, k=32, 0,95=9.9°. This direction perfectly agrees with the late Eocene
paleomagnetic direction for stable Adria (Marton et al., 2017). Although coincidence can not be
completely ruled out, it is more likely that we are dealing with an Adria derived element. The CW
rotated localities, also with magnetizations of post-tilting ages, belong to a different thrust sheet. It
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is possible that the deformation in this thrust sheet was older than the phase responsible for the
CCW rotated secondary magnetizations. It is remarkable that the paleomagntic directions observed
for these two localities are in perfect harmony with the mostly CW rotated paleomagnetic directions
from the Western Vardar Zone, observed on latest Cretaceous sediments and younger magmatic
rocks. Nevertheless, to prove direct connection, we have to obtain more data, namely from the
eastern side of the Paleozoic axis of the Drina-lvanjica unit.
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