MNamereHo: 2023-10-14 04:33:49

ManeomarHeTcku pesyntaTi U3 TMMOUKOr MarmaTcKor Komnnekca, UcTouHa
Cpb6uja

BecHa Jlecuh, Emo MapTtoH, JparaH Jlykuh, BecHa LiBeTkoB

AurutanHu peno3sutopujym Pyaapcko-reonolwkor ¢pakynrteta YHuBep3uTeta y beorpaay

[P Pro]

ManeomarHeTcKku pesyntati u3 TUMOUKOr MarMaTtcKor komnsexca, MctouHa Cpbuja | BecHa Jlecuh, Emo MapToH, dparaH
Jykuh, BecHa LiBeTkoB | Knjiga apstrakata 17. Kongres geologa Srbije, Vrnjacka Banja 17-20. maj 2018. | 2018 | |

http://dr.rgf.bg.ac.rs/s/repo/item/0005708

JdvirutanHu penosutopujym Pyaapcko-reonoLuxkor ¢pakynreTa The Digital repository of The University of Belgrade

YHuBepsuteTa y beorpaay omoryhaea npuctyn usaarsuma Faculty of Mining and Geology archives faculty
dakynTeTa v pagoBumMa 3anocneHnx AocTynHuM y cnoboaHom  publications available in open access, as well as the
npuctyny. - MNpeTpara peno3vTopujyma A0CTyNHa je Ha employees' publications. - The Repository is available at:

www.dr.rgf.bg.ac.rs www.dr.rgf.bg.ac.rs



17. KoHrpec reoniora Cpbuje Kroura anctpakata Bprbauka bama, 17-20. maj 2018.
747-751
17" Serbian Geological Congress Book of Abstracts Vrnjacka Banja, May 17-20, 2018.

NANNEOMATIHETCKU PE3YNTATU U3 TUMOYKOI MATMATCKOT KOMIJIEKCA,
MCTOYHA CPBUIA

Necuh, B.!, Marton, E.2, Josanosuh, A.}, lykosuh, A%, LiseTkos, B.*

2 Penybaunuku reogectkun 3asoa, Opesbere 3a reomarHeTusam U aepoHomujy, beorpag, Cpbuja, e-mail: vlesié@drenik.net
3 Mining and Gelogical Survey of Hungary
3)|_|pMpOp,|-baLIKM mysej, beorpag, Cpbuja
4) :
YHusepsuteT y beorpaay, Pyaapcko-reonowku dakyntet, Kategpa 3a reodusury, beorpaa, Cpbuja
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YBO/,

TUMOYKM MarmaTCKM KOMMJIEKC Npunaja BY/IKAHCKO-CeAMMEHTHOM KomnseKkcy KapnaTo-banka-
HWAA NO3HAT Kao BaHAaTUTCKM MarmaTcku U MeTanoreHeTcku nojac (Berza u ap., 1998). Fe0TEKTOHCKM OH
npunaga FeTMKymy n ropko KpegHe je ctapoctu (pagnomeTpujckn nogaum, Banjesevic, 2010 n pede-
peHue yHyTpa). Hactao je Ha KOHTMHEHTa/IHOj KOpW Koja Cce cacToju of MpoTepOo30jCKUX A0 A0H0
KpegHux cTeHa. CegumeHTaunja ce HacTaBu/la TOKOM rophbe Kpeae o4, Aower TYpoHa, a 3aBpliunaa ce
OEeNOHOBakeM CNPYAHUX CegMMeHaTa, KOHrioMepaTa M newyapa y ropshem KamnaHy-macTpuxty. To-
KOM OBOT Mepuoaa BY/IKAHCKa aKTMBHOCT NPOM3Be/a je pPas/nymTe KanKo-ajKalHe BYJIKaHCKE U UHTPY-
3uBHe dauuje.

Y oBOM pafy NpeacTaB/beHM Cy NAaNeOMarHeTCKM pesyaTaTh ca 8 nokanuteTta rae cy usbyleHe
MarmaTcKe cTeHe n 5 nokanuteta rae cy nsbywenu ceanmentn (Cn. 1). CakynsbeHo je ykynHo 133 Hesa-
BMCHO OpuvjeHTUCaHa jesrpa. Jesrpa cy opujeHTMcaHa "in situ" ca marHeTckum u/mam cyH4YeBMm Komna-
com. OCHOBHM LW/b UCTPaXKMBakba je bMO Aa ce ca3Ha 4a /M je UCTpaxKMBaHO nogpyyje 6uno 3axsaheHo
M3MELWITatbeM, BENIMKUX pa3mepa, TOKOM MM HAKOH BpPeMeHcKor nepuoga obyxsaheHor ctapowhy
y30pakKa.

METOAE

Jesrpa cy nceyeHa Ha y30pKe CTaHAAPAHW AMMEH3Mja U NPUPOAHaA PpeMaHeHTHa MarHeTusaunja
(MPM) je n3mepeHa Ha cBaKOM Y30pKy. 3aTum cy "cecTpe" y30pum (y30pLm M3 UCTOT je3rpa) NoABPrHYTH
KOpaK No Kopak AemarHetusaumju, jeaaH y3opak gemarHeTmsaumjn y HAaM3mMeHMYHOM MarHeTHOM NnoJsby
a Apyry TepmanHoj aemarHetnsaumjn (y3 npahere mMarHeTcKe CycuenTMOUAHOCTU) LOK Ce MAarHeTCKu
CUTHan Huje nsrybmo. Metopa aemarHeTmsaumja Koja je aana bosbe pesyntate NpUMerbeHa je 3a Ae-
MarHeTM3aLmjy ocTaTka y3opaKa ca UCNUTMBAHUX JOKanuTeTa.

Obpaga gujarpama gemarHeTusaumje je usBpleHa nHeapHom aHanamsom (Kirschvink, 1980), a
[06MjeHn cermeHTU KpmBe MaM nsabpaHu Kopauu gemaretnsaumje cy NoABPrHyTU CTAaTUCTUYKO] aHANK-
31 Ha HMBOY NiokanuTeTa (Fisher, 1953). OnwTH cpenHn NaneoMarHeTCKM NpasBLUM cy U3padyHaTu us "in
situ" cpeftbMx NpaBLa Ha HUBOY NIOKA/AMTETA, KAa0 M U3 MpaBaLla Nnocine NPpMMeHe KOpeKuuje 3a TeKTo-
HWUKY KaKo b1 casHanu ga v je n3gBsojeHa MarHeTusalmja HacTana y Bpeme UM HakoH ybupara. Ekcne-
pUMeHTU 3a ogpehuBatbe MarHeTUYHUX MUHepana YK/byuumBanu cy meperse KpujeBe Temnepatype,
CTULaHEe N30TEPMA/IHE peMaHeHTHe MarHeTusaumje (MPM) Kopak no KopaK 1 Kopak Nno KopaKk TepmMmasiHy
AeMarHeTnsaunjy Tpo-komnoHeHTHe UPM (Lowrie, 1990) Ha nsabpaHum ysopumnma.
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N Majdanpek

Cnuka 1. YnpowheHa reonowka Kapta UcTpaxkuBaHor nogpydja (no Banjesevi¢, 2010) ca 03HaYeHUM IOKAAUTETUMA Maneo-
MarHeTCKOr y30pKoBatba. JlereHga: 1: ceAMMEHTM KaMnaH-MacTpuxTa, 2: NAyTOHUTK, 3: aHAe3uTbacanTi U aHAe3nTU CEHOHa,
4:ceMMEHTM N eNUKNACTUTU TYPOH-CEHOHA, 5: aHA4Ee3UTU TYPOH-KamnaHa, 6: ceaMMeHTH anb-LeHoMaHa, 7: IOKauTeTu naneo-
MarHeTCKOr y30pKoBakba MarmatuTta, 8: 1oKasuTeTM NajseoMarHeTCKor y30pKoBatba ceaumeHaTa. Hassue nokanuteta: 1-flec-
KoBO, 2-Jacukoso 3 , 3-JacukoBo 1, 4-JacukoBo 2, 5-Jarkbuno notok, 6-Mann Kpuses, 7-bopcko jesepo, 8-nyT bpeckoBauka
6ara-bopcko jesepo, 9-bpectosau, 10-OwTpes, 11-Aowa bena peka, 12-Hosu nyT Bop-3ajeyap, 13-CTpmeH.

Figure 1. Simplified geological map of the studied area (after Banjesevi¢, 2010) with paleomagnetic sampling localities. Legend:
1: Campanian-Maastrichtian sediments, 2: plutonites, 3: Senonian andesitebasalts and andesite, 4: Turonian-Senonian sedi-
ments and epiclastite, 5: Turonian-Campanian andesite, 6: Albian-Cenomanian sediments, 7: paleomagnetic sampling sites of
magmatic rocks, 8: paleomagnetic sampling localities of sediments. Name of localities/sites: 1-Leskovo, 2-Jasikovo 3, 3-Jasikovo
1, 4-Jasikovo 2, 5-Jagnjilo stream, 6-Mali Krivelj, 7-Bor lake, 8-road Brestovac spa-Bor lake, 9-Brestovac, 10-Ostrelj, 11-Donja
Bela reka, 12-new road Bor-Zajecar, 13-Strmen.
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PESYNTATU U ANCKYCUIA

AHanuMsa KpuMBM AemarHeTM3aumje Mokasana je Aa y3ouu Mmajy uau jefHy KOMMOHEHTY Wau
BMLIE KOMMHEHTM peEMAHEHTHE MarHeTusaumje. TOKOM TepmanHe AemarHetTusaumje y3opum cy nsrybmnu
MPM yrnasHom uamely 580°C n 620°C wTo yKasyje Aa je HOCMOL, MarHeTMsauunje Uan MarHeTuT unm
OKcnpoBaHu marHetut. OBO je Takohe AOKa3zaHO eKcnepuMeHTUMa 3a ogpehuBarbe MarHeTUYHUX MUHeE-
pana, cem 3a jeaaH nokanuteT — Manu Kpusesb Koju je MHTepecaHTaH ciyyaj us cnegeher pasnora. Ca
OBOl /IOKa/IMTeTa HeJaBHa MMHEpPAsIOWKA UCTPaXKMBaka NOKasana cy Aa nopes marHetTuTa aHOesuTt
Takohe cafprKM XOMOreHa 3pHa XEMOWJIMEHUTA KOjU OAroBapa MHTEpMeAMjapHOM 4YfiaHy cepuje ca
53,34 mon% mnamenuTta (Lukovi¢ n ap., 2017), mehyTum Halm eKcnepumeHTH 3a ogphuBarbe MarHeTu-
YHUX MMHepana ykasyjy Ha Apyraumju cactas. Mepera KupujeBe TemnepaTtype nokasyjy ga ce TOKOM
NpPBOr rpejartba MOry NPeno3HaTh ABa MarHeTUYHa MUHepana, jegaH Ha 409°C, apyrm Ha Kupunjesoj Tem-
nepaTtypu marHetuta, Ha 580°C. Koa xnahera, Kao 1 TOKOM MOHOBHOT rpejarba U xnahera npBa marHeT-
Ha ¢a3a ce nojasmyje Ha 300°C, 4OK MarHetTuT octaje ctabunaH. CAMYHO noHawake je npumeheHo
TOKOM KOpaK Mo KOpak TepMasiHOj AeMarHeTM3aunjn Tpo-komnoHeHTHe MPM. Cacsum je moryhe pa je
MarHeTHa $asa ca HUXKOM U NPOMEH/BMBOM KMpMjeBOM TaUKOM XEMOWIMEHUT, a1 NPOLEHEHN CacTaB
ca TakBuM KupujeBum Taukama je 35 (opurnHanHu muHepan) uam 40 (nocne npsor rpejakba) mon%
UAMeHuTa. MowWwTo MMHEepanowWwKa U MarHeTcka MCTpaXkuBarkba HUCY M3BEAEHa Ha UCTOM Y30pKy, (anu
jecy ca uctor fioKanuTeTa), MOXKEMO MPETNOCTaBUTM fa Ce CacTaB XeEMOW/IMEHWUTA Pas/iMKyje y OKBUpY
AHOE3UTCKOr Tena, Tako ga cy notpebHa Ao4aTHA UCTPaArKMBakba Kako 61 ce A0KA3an0 0BO TyMmayerbe.

Ha ocHOBY IMHEApHMX cermeHaTa uan n3abpaHux Kopaka AemarHeTusaumje 3a 7 10KaanTeTa og,
13 pobujeHun cy cTtaTUCTMUKM [06pO AedUHMCAHU cpeatbM NpaBLM HA HMBOY NOKanuTeTa. Y3opum ca
WeCT NIoKanuTeTa 6UAN cy HeCTabUIHU TOKOM AemarHetTusauuje u U3 Tor pasnora Huje 6uno moryhe
aeduHuncatn cpegrbe npasLe Ha HUBOY JIOKANMTETA 33 HouMX. ONWTK cpearbn NaneomMmarHeTckm npasad,
M3padyHaT o4, cpetux npaBala Ha HWMBOY JOKAAUTETa MOMPAaB/bEHMX 33 TEKTOHMKY, 3a JIOKaauTeTe
cegumeHaTa 1 "in situ" cpearMx npaBaua 3a MarmMaTCKe CTeHe, NoKasyje ga je TMMOYKM MarmaTCKu
KOMMJ/IEKC HajBEPOBATHUje POTMPA0 OKO 25° y cmepy KasasbKe Ha caTy (CK) HakoH KacHe Kpepge. Osa CK
poTauuja je ounrneaHo permoHasHor 3Hayaja, ¢ 063mpom ga cy canuHe CK poTauuje youeHe v 3anagHo
oA TUMOYKOr MarmaTcKOr KOMM/eKca rae cy potauuje HajgepoBaTHuje noct-20 Ma (Lesié u gp., 2015).

PALEOMAGNETIC RESULTS FROM TIMOK MAGMATIC COMPLEX, EASTERN SERBIA
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INTRODUCTION

The Timok Magmatic Complex belongs to a volcano-sedimentary complex of the Carpatho-Bal-
kanides known as Banatitic Magmatic and Metallogenic Belt (Berza et al., 1998). Geotectonically it be-
longs to a the Geticum and is of Upper Cretaceous age (radiometric data, Banjesevi¢, 2010 and
references theirin). It developed on a continental crust composed of different types of Proterozoic to
Lower Cretaceous rocks. The sedimentation continued through Upper Cretaceous from Lower Turronian
and ended by deposition of reef sediments and conglomerates and sandstones in Upper Campanian-
Maastrichtian. The volcanic activity in the area started in Upper Turonian and ended in Upper Campa-
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nian. Durring this period the volcanic activity produced various calk-alkaline volcanic and intrusive
facies.

In this paper we are presenting paleomagnetic results from 8 sites where we drilled magmatic
rocks and 5 localities were sediments were drilled (Fig. 1). All together 133 independently oriented
samples were collected. The samples were oriented in situ with the magnetic and/or sun compass. The
principal aim was to find out if the studied area was involved in a large scale displacement during or
after the time covered by the samples.

METHODS

The samples were cut into standard-size specimens and the natural remanent magnetization
(NRM) of each sample was measured. This was followed by stepwise demagnetization of sister speci-
mens of selected samples, one with alternating field, the other with thermal method (accompanied by
the monitoring of the magnetic susceptibility) till the magnetic signal was lost. The demagnetization me-
thod which gave better results was used to demagnetize the rest of the samples from each locality/site.
The demagnetization curves were analyzed for linear segments (Kirschvink 1980) and the segments or
selected steps of demagnetization were subjected to statistical evaluation on locality level (Fisher 1953).
Overall-mean paleomagnetic direction was calculated from the in situ locality mean directions as well as
from those after tilt corrections in order to find out if the magnetization is of pre or post—folding age.
Magnetic mineralogy experiments included Curie-point measurements, the stepwise isothermal magne-
tization (IRM) and the stepwise thermal demagnetization of the 3-component IRM (Lowrie 1990) on
selected specimens.

RESULTS AND DISCUSSION

Analysing the demagnetization curves showed that the samples carry either a single component
or composite remanence. During thermal demagnetization specimens lost their NRM mainly between
580°C and 620°C indicating that the carrier of the remanent magnetization is either magnetite or oxi-
dized magnetite. This was also proved by the magnetic mineralogy experiments except for one locality —
Mali Krivelj. This is a most interesting case for the following reason. From this site recent mineralogical
investigation showed that beside the magnetite the andesite also contains homogeneous grains of
hemoilmenite which corresponds to the intermediate member of the series with 53.34 mole% ilmenite
(Lukovi¢ et al., 2017), but our magnetic mineralogy experiments suggest different composition. The
Curie-point measurements show that during the first heating two magnetic minerals can be recognized,
one at 409°C, the other at the Curie-point of the magnetite, at 580°C. On cooling and during repeated
heating and cooling the first magnetic phase appears at 300°C., while magnetite remains stable. Similar
behaviour was observed during the stepwise thermal demagnetization of the 3-component IRM. It is
quite possible that the magnetic phase with the lower and changing Curie point is hemoilmenite, but the
estimated composition with such Curie-points is 35 (original mineral) or 40 (after the first heating) mole
% llmenite. As the mineralogical and the magnetic investigations were not carried out on the same
sample, we can assume that the composition of the hemoilmenite varies within the andesite body, but
further efforts are needed to prove this interpretation.

Based on the linear segments or selected steps of demagnetization we were able to calculate
statistically well defined locality mean directions for 7 locality/sites out of 13. The samples from six loca-
lites /sites were unstable during demagnetization and for that reason it was not possible to define a
site/locality mean direction for them. The overall-mean paleomagnetic direction calculated from the tilt
corrected locality mean palaesomagnetic direcxtions for the sediments and from the in situ site mean
directions for the igneous rocks shows that the Timok magmatic complex must have rotated by about
25° in the CW sense after the Late Cretaceous. This CW rotation is clearly of regional significance since
similar CW rotations were also observed more to the west (Lesi¢ et al., 2015) where the rotations are
most likely of post-20 Ma.
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