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Abstract. A microtectonic study was conducted in the Levač region of centralSerbia. Here, the tectonic contacts between the Europe-derived units, includingthe Serbo-Macedonian unit and Jurassic sedimentary cover of the Europeanmargin, and the Eastern Vardar Ophiolitic unit, are exposed at the surface. Theresults indicate that the contact zone underwent at least two ductile contrac-tional deformation phases. The older contraction was associated with the for-mation of isoclinal folding and top-to-SE shearing in the immediate contactbetween the Eastern Vardar ophiolites and the Jurassic sedimentary cover ofthe European continental margin. This older contractional phase was likelyassociated with thrusting during the latest Jurassic obduction of the EasternVardar ophiolites over the European margin. The thrusting of the Eastern Var-dar ophiolites created a sub-ophiolitic mélange currently preserved in a nar-row zone at their contact with the underlying Jurassic sediments, which inturn underwent metamorphism in the lower greenschist facies. The obduc-tion-related deformation was highly overprinted by a younger, top-to-W con-traction associated with the Cretaceous–Paleogene continental collisionbetween Europe- and Adria-derived units.
Key words:
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Апстракт. Микротектонска студија спроведена је у области Левач уцентралној Србији, где су тектонски контакти између јединица европ -ског афинитета, које укључују Српско-македонску јединицу и јурскиседиментни покров европске маргине, и јединице Источно-вардарскихофиолита откривени на површини терена. Добијени резултати указујуна то да је зона контакта претрпела најмање две дуктилне фазе кон -тракционих деформација. Старију контракциону фазу одликује форми -рање изоклиних набора и смицање ка југоистоку у зони непосредногконтакта између Источно-вардарских офиолита и јурског седиментногпокрова европске континенталне маргине. Ова фаза контракционихдеформација највероватније је повезана са навлачењем током обдукцијеИсточно-вардарских офиолита преко европске маргине, која се одигралакрајем јуре. Навлачење Источно-вардарских офиолита довело је до



Introduction The Middle Jurassic to Paleogene geodynamicevolution of the junction area between the dinar-ides and Carpathians (Fig. 1) was controlled by the
progressive closure of the northern branch of theNeotethys Ocean (i.e., the Vardar Ocean sensudiMiTRiJEVić, 1997) situated between the Adria-de-rived tectonic units of the internal dinarides and theEurope-derived Tisza and dacia tectonic mega-
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формирања субофиолитског меланжа, који је очуван у виду уске зоне наконтакту са јурским седиментима у подини, који су, заузврат, претрпелиметаморфизам у фацији зелених шкриљаца. Деформације изазванеобдукцијом су у великој мери поништене млађом контракцијом у смерука западу, која је изазвана континенталном колизијом јединицаевропског и адријског афинитета на прелазу из креде у палеоген. 
Кључне речи:
Источно-вардарски офиолити,
Српско-македонска јединица,
микротектонска анализа, касно-
јурска обдукција, пост-обдукционе
деформације.

Fig. 1. a. Topographic map of Central Mediterranean orogens, displaying suture zones, orogenic fronts, and retro-wedges (modified
after KrSTEKanić et al., 2020). The red rectangle marks the position of Figure 1b; b. Geological map of the connection between the Di-
narides, Serbian Carpathians, and Pannonian Basin (modified after STOJaDinOViC et al., 2022). The black rectangle indicates the location
of the geological map in Figure 2.



units. The convergence between Adria and Europesince the Middle Jurassic culminated during the lat-est Jurassic bi-vergent emplacement of the VardarOcean-related ophiolites over both continental mar-gins (the Western and Eastern Vardar Ophioliticunits of SCHMid et al., 2008; Fig. 1b). The latest Juras-sic obduction of the Western Vardar Ophiolitic unitin the internal dinarides has been well constrainedin terms of thrusting-related deformation and themetamorphic overprint associated with the bu rial ofthe Triassic–Jurassic pre-obduction sedimentary se-quence (see PORkOLáB et al., 2019). in contrast, themechanisms of the tecto nic juxtaposition of the East-ern Vardar Ophiolitic unit against the Ser bo-Mace -donian unit, which comprises the innermostsegments of the da cia mega-unit in central Serbia(Fig. 1b), are still not well constrained.in the Levač region of central Serbia, the tectoniccontacts between the Eastern Vardar Ophiolitic andSerbo-Macedonian units were not fully overprintedby the complex Late Mesozoic and Cenozoic defor-mations (see Chapter 2) and are still exposed at thesurface (Fig. 2). Therefore, in this area we conduc -ted a micro-scale structural analysis supported bypetrological observations on samples collected inseveral rock formations along the contacts betweenthe two tectonic units. Such a methodological ap-proach enabled the determination of mineral assem-blages, metamorphic grades, and the sequence ofmicro-scale deformations and tectonic transport onthe thin-section scale. The obtained results allowedfor drawing new inferences about the succession andkinematics of the main deformation phases, which af-fected the contact between the Eastern Vardar Ophi-olitic and Serbo-Macedonian units in central Serbia.
Tectonic frameworkThe Serbo-Macedonian unit represents a belt ofmedium-grade metamorphic rocks between thePannonian Basin in the north and the Hellenic-Rhodope orogens in the south (Fig. 1a; diMiTRiJEVić,1997). Tectonically, it comprises the innermost seg-ments of the Europe-derived dacia mega-unit at thecontact with Adria-derived units of the internal di-narides (Fig. 1b). The Serbo-Macedonian metamor-

phics derive from a late Neoproterozoic–Silurianvolcano-sedimentary complex (VON RAUMER et al.,2003), which underwent medium-grade metamor-phic overprint during the late Paleozoic Variscanorogeny (ANTić et al., 2016a). The Alpine geody-namic evolution of the transition area between theAdria- and Europe-derived continental units wereassociated with the Triassic opening and the MiddleJurassic to Eocene closure of their interveningnorthern branch of the Neotethys Ocean (i.e.,  Var-dar Ocean, diMiTRiJEVić, 1997). in the Middle Jurassic,a Europe-dipping (i.e., dipping towards Europe)subduction zone developed near the former Neo-Tethyan ridge, resulting in the formation of theWestern Vardar ophiolites, which were subse-quently obducted over the Adria-derived continen-tal margin of the internal dinarides during the latestJurassic (see SCHMid et al., 2008). However, severalregional studies from the Apuseni Mts. in the northto the Hellenic-Rhodope orogens in the south pro-vided different models for explaining the formationof the Eastern Vardar ophiolites and their subse-quent tectonic juxtaposition against the various seg-ments of the dacia mega-unit (SACCANi et al., 2008;BORTOLOTTi et al., 2013; PETROVić et al., 2015; GALL-HOFER et al., 2017; MAFFiONE and VAN HiNSBERGEN,2018). The Eastern Vardar ophiolites originate froman intra-oceanic spreading centre formed above an-other Middle to Late Jurassic subduction zone de-veloped further east, close to the Europeancontinental margin (BOžOVić et al., 2013). during thesubduction, calc-alkaline granites, formed in anintra-oceanic island arc setting (GALLHOFER et al.,2017), intruded the Eastern Vardar ophiolites. Sev-eral studies imply that the Eastern Vardar ophiolitesformed above a Europe-dipping Neo-Tethyan sub-duction zone developed along the continental mar-gin of the dacia mega-unit after the closure ofPaleo-Tethys (e.g., SACCANi et al., 2008 and referencestherein). GALLHOFER et al. (2017) suggest a suddenflip in subduction polarity (from Europe- to Adria-dipping) towards the end of the Jurassic to explainthe emplacement of the Eastern Vardar ophiolitesonto the dacia. Contrastingly, other recent studies(MAFFiONE & VAN HiNSBERGEN, 2018) propose that theEastern Vardar ophiolites formed by spreadingabove an existing Adria-dipping subduction zone ac-

New insights into tectonic relations between the Eastern Vardar Ophiolitic and Serbo-Macedonian units: inferences from...

Geol. an. Balk. poluos., 2023, 84 (1), 33–45 35

1

1



commodating the closure of the Paleo-Tethys Oceansince the Triassic. According to several studies, thelatest Jurassic collision of the island arc in theApuseni Mts. and the continental ribbon in the Hel-lenic-Rhodope region with the dacia mega-unit re-sulted in marginal obduction of the ophiolites andisland arc series onto the European continentalmargin (e.g., BORTOLOTTi et al., 2013; REiSER et al.,2017a,b; GALLHOFER et al., 2017). Nevertheless, a geo-physical modelling study conducted in Serbia(PETROVić et al., 2015) suggests underthrusting ofthe Eastern Vardar ophiolites beneath the Serbo-Macedonian segment of the dacia mega-unit. 

Following the latest Jurassic emplacement of theVardar ophiolites, the ongoing Cretaceous conver-gence between Adria and Europe was controlled bythe Europe-dipping subduction of the remaining Neo-Tethyan oceanic lithosphere (i.e., the Sava subductionsystem of SCHMid et al., 2020). The Cretaceous over-step sedimentary sequence of the Eastern VardarOphiolitic unit was deposited in a fore-arc basin de-veloped over the Europe-derived Serbo-Macedoniancontinental margin (see TOLJić et al., 2018). The LateCretaceous retreat and steepening of the Neo-Tethyansubduction zone triggered the syn-subductional ex-tension in the European upper plate of the Sava sub-
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Fig. 2. a. Geological map of the Levač region in central Serbia (map projection is MGi Balkans 7), modified after the Basic geological
map of Yugoslavia scale 1:100.000, sheets Kraljevo (MarKOVić et al., 1963) and Paraćin (DOLić et al., 1978). b. Simplified cross-sections
across the two studied areas. Cross-sections implement field data from this study and data available from the Basic geological map of
Yugoslavia scale 1:100.000, sheets Kraljevo (MarKOVić et al., 1963) and Paraćin (DOLić et al., 1978). Cross-section locations are indicated
in Fig. 2a.



duction system. This extension resulted in the ex-humation of the medium-grade Serbo-Macedonianmetamorphics (ANTić et al., 2016b; ERAk et al., 2017;STOJAdiNOViC et al., 2021) while coevally creating sub-sidence and syn-depositional bimodal magmatism inthe fore-arc basin in the frontal parts of the Europeancontinental margin (TOLJić et al., 2020). The latestCretaceous–Paleogene Adria-Europe continental col-lision along the Sava Zone (USTASZEWSki et al., 2010)resulted in large-scale WSW-wards thrusting of theEuropean fore-arc basin and its basement over theCretaceous basins on the distal Adriatic margin (STO-JAdiNOViC et al., 2022). during the Oligocene–Miocene,the northern segment of the Serbo-Macedonian unitwas strongly influenced by the processes associatedwith the Pannonian Basin extension (MATENCO &RAdiVOJEVić, 2012; RAdiVOJEVić et al., 2022), which over-printed the effects of earlier deformation phases to alarge extent. Consequently, large segments of thenorthern Serbo-Macedonian unit are currentlyburied beneath the Neogene deposits of the MoravaValley Corridor (Figs 1b, 2; STOJAdiNOViC et al., 2021).
Geological setting of the Levač areaThe Serbo-Macedonian medium-grade metamor-phics outcrop in the eastern parts of the Levač re-gion as several domes predominantly made up ofgneisses and micaschists, surrounded by the Neo-gene sediments of the Morava Valley Corridor (Figs.2, 3, and 4a). According to the available k-Ar datingobtained in the Batočina area, located around 20kilometers north-eastwards from our research area,the youngest heating event recorded in the medium-grade Serbo-Macedonian metamorphics occurred inthe Late Jurassic (before 150.6±5.8 Ma at tempera-tures around 350 °C, BALOGH et al., 1994). The ther-mochronological data obtained in the Jastrebacextensional dome, located around 60 kilometersfurther south, indicate that Serbo-Macedonianmetamorphics subsequently underwent two stagesof cooling and exhumation associated with the twoseparate extensional phases in the Late Cretaceousand Oligocene–Miocene (ERAk et al., 2017). in veryfew locations, the Serbo-Macedonian metamorphicsare found in tectonic contact with scarce carbonates

and clastics, representing remnants of the Mesozoicpre-obductional sedimentary sequence of the Euro-pean continental margin that underwent lowergreenschist facies metamorphism (Figs. 2, 3, and 4b,c). Based on the palynomorphs association deposi-tional age of these metasediments’ was determinedas the Middle Jurassic (dOLić et al., 1978). However,other metasediments of the Middle Triassic agewere also found in a similar tectonic position in thebroader area (ERAk et al., 2017 and referencestherein). The Eastern Vardar ophiolites, located inthe central parts of the research area (Fig. 2), aremainly composed of gabbros and dolerites with sub-
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Fig. 3. General geological column of the metamorphic basement
units and Mesozoic sedimentation along the European continen-
tal margin in central Serbia (after MarKOVić et al., 1963; DOLić et
al., 1978; TOLJić et al., 2018). Cyan arrow marks obduction-related
thrusting.
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ordinate pillow basalts (Figs. 3 and 4d), intruded bythe shallow quartz-diorites (i.e., the ždraljica Ophi- olitic Complex, šARić et al., 2009). The age of thequartz-diorites intrusions was dated to 168.4 ± 6.7

Fig. 4. a. The Serbo-Macedonian gneisses at the observation point M10; b. Middle Jurassic sheared meta-sandstones at the observation
point M3; c. recrystallized Middle Jurassic limestones at the observation point M7; d. Gabbros from the Ždraljica Ophiolitic Complex at
the observation point M4; e. Block of basalts and limestones in the sub-ophiolitic mélange at the contact between the Eastern Vardar
Ophiolites and the Middle Jurassic metamorphosed sediments at the observation point M8; f. Lower Cretaceous Urgonian reef limestones
at the observation point M1.
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(RESiMić-šARić et al., 2005). in the north-western partof the research area, a few meters thick successionof Upper Jurassic radiolarites in alternation withshales and siliceous mudstones is found (Figs. 2 and3, MARkOVić et al., 1963). These radiolarian-bearingrocks represent the seafloor sediments depositedon top of the Eastern Vardar ophiolites. Callovian tothe latest Oxfordian ages, which were obtained inthe Belgrade area further north from radiolarites ina similar tectonic position on top of the Eastern Var-dar ophiolites, yield evidence for the active seafloorspreading in the Eastern Vardar domain during theLate Jurassic (see dJERić et al., 2010). Sub-ophioliticmélange is found in a narrow zone at the contact be-tween the Eastern Vardar ophiolites and the MiddleJurassic metamorphosed sediments (Figs 2, 3). it iscomposed of blocks of gabbros, basalts, radiolarites,quartz-diorites, altered sandstones, and limestones,which are embedded in a matrix made up of slightlymetamorphosed, sheared reddish shales (Fig. 4e).The post-obductional overstep sedimentary se-quence of the Eastern Vardar Ophiolitic unit is rep-resented by the Lower to Upper Cretaceous sedi-ments deposited in a fore-arc basin along the Euro-pean continental margin (see TOLJić et al., 2018). Theonset of fore-arc deposition could even be in the lat-est Jurassic, according to Tithonian ages of the reeflimestones, which were determined in the broaderarea (diMiTRiJEVić, 1997). The initial coarse-clastictransgressive sequence is followed by Lower Creta-ceous distal shelf clastics and proximal slope tur-bidites in the central parts of the basin and theUrgonian reef limestones along the basin margins(Figs. 3 and 4f). 
Methodological approachThree oriented and four non-oriented sampleswere analyzed by optical microscopy to determinemineral assemblages, metamorphic grade, andmicro-scale deformation located at the contact be-tween the Eastern Vardar Ophiolitic and Serbo-Macedonian units. For the oriented samples, eachthin-section was cut parallel to the stretching lin-eation in the taken sample. The microstructureswere analyzed to determine a deformation se-

quence and the tectonic transport at the thin-sec-tion scale. The locations of collected samples areshown in Fig. 2, and the results of analyses are pre-sented in Fig. 5 and Table 1. 
ResultsTwo thin sections taken in the lithologically het-erogeneous unit, representing sub-ophiolitic melan -ge below the Eastern Vardar ophiolites and abovethe European Jurassic sediments (observationpoints M8 and M9, Figs. 4e and 5a-c), show a rockassemblage made of angular, weakly sorted frag-ments of fine-grained clastics and metabasalts/me -taspilite. The dimensions of individual fragments inthe thin section are highly variable, ranging fromless than half a millimeter to several millimeters (upto more than a centimeter), with no systematic ori-entation of the clasts (Figs. 5a, b). A very fine-grained section of this heterogeneous unit (Fig. 5c)is built of well-sorted quartz, sericite, and chloritegrains with subordinate stilpnomelane smaller than0.01 mm, indicating pelitic protolith. Based on themineral assemblages (both in coarse and fine-grained sections) and by following the criteria ofBUCHER & GRAPES (2011), we estimate that the sub-ophiolitic melange underwent low-grade green-schist facies metamorphism reaching 350 °C and300-400 MPa.The Jurassic sediments of the European margincurrently in immediate contact with the EasternVardar ophiolites (observation points M2 and M6)are made of weakly metamorphosed limestones(i.e., calcite marbles). These marbles are dominantlybuilt of recrystallized calcite with quartz and mus-covite grains within the carbonate sequence (Figs.5d, e). Locally preserved stylolites are sub-parallelor slightly oblique to the foliation defined by theelongated recrystallized calcite. Quartz demon-strates undulose extinction and locally bulging andweak sub-grain rotation. in addition to quartz andmuscovite as non-carbonate impurities, marblescontain chromite grains (Fig. 5e).The sample taken at direct contact between theEuropean Jurassic limestones/marbles and EasternVardar ophiolites (observation point M6) shows a
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metamorphic rock made of muscovite/sericite, chlo-rite, and quartz, with subordinate tourmaline (Figs. 5f, g), with protolith likely being a sandstone. Quartzis demonstrating undulose extinction and bulging re-crystallization. Mica mineralsand elongated quartz lensesare defining a pervasive folia-tion, along which locally isocli-nal fold hinges are preserved(Fig. 5f). The fold hinges indi-cate a slight drag along thepervasive foliation (Fig. 5f)during the top-to-SE tectonictransport, which is docu-mented by abundant micafishand sigmoidal quartz lenses(Fig. 5g). However, along thesame contact zone, at the ob-servation point M2, an origi-nally pelitic rock subjected to
Fig. 5. Thin sections were taken across
the East Vardar Ophioli tes/Serbo-
Macedonian contact zone. The num-
ber in the top left/right corner indi-
cates the strike azimuth of the ori-
ented thin section parallel to the
stretching lineation at the sampling
site. Locations of sampling sites are
displayed in Figure 2. a, b. angular
fragments in the sub-ophiolitic mélan -
ge at observation point M8; c. Fine-
grained section of the sub-ophiolitic
mélange at observation point M9; d,
e) Marbles of the European margin at
observation points M6 and M2 respec-
tively; f, g. Greenschist metamorphics
at the contact between the Eastern
Vardar ophiolites and the Jurassic
metamorphosed limestones at the ob-
servation point M6; h. Greenschist
metamorphics at the contact between
the Eastern Vardar ophiolites and the
Jurassic metamorphosed limestones at
the obser-vation point M2; i, j. Serbo-
Macedonian gneiss at observation
point M5. red lines indicate younger
foliation, while cyan dashed lines indi-
cate remnants of the older foliation.
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a greenschist facies metamorphism (with a similarmineral assemblage to that of the above-described ob-servation point M6, see Table 1), demonstrates top-to-W tectonic transport, indicated by c’-s structure inthe thin-section (Fig. 5h). Accounting for the mineralassemblages (by following the criteria of BUCHER &GRAPES, 2011), undulose extinction of quartz and itsbulging recrystallization (by following the criteria fornatural temperature microgauges such as deformedquartz by PASSCHiER & TROUW, 2005 and referencestherein), both observed rocks’ metamorphic condi-tions likely reached 300–400 °C and 300–400 MPa. The gneiss of the Serbo-Macedonian unit (obser-vation point M5, Figs. 2, 5i, j) is made of quartz, mus-covite/sericite, chlorite, feldspar and accessoryzircon, and apatite. Quartz and micas define the NE-dipping pervasive foliation (Fig. 5i). Quartz grainsshow undulose extinction and bulging to sub-grainrotation recrystallization. At the same time, the chlo-rite indicates retrometamorphism by the local tran-sition to limonite. Large micafish and sigma-clastsindicate top-to-WNW tectonic transport along thepervasive foliation (Fig. 5i). interestingly, withingrains that are less overprinted by later deforma-tion/metamorphism phases, an older foliation ispreserved, defined by the systematic orientation ofsmall-grained sericite that dip towards WNW (seeblue dashed lines in Figs. 5i, j).
Interpretation and discussionThe results of our microtectonic study yield thefirst structural evidence for the emplacement of the

Eastern Vardar ophiolites over the European conti-nental margin in central Serbia. This emplacementwas associated with the asymmetric to isoclinal fold-ing and top-to-SE shearing, documented in thin-sec-tions (Fig. 5f, g) and by reconstructing map-scalefolding (Fig. 2b), and the formation of sub-ophioliticmelange in the immediate contact between the East-ern Vardar ophiolites and the Jurassic sedimentarycover of the European margin (Figs. 2, 4e, 5a-c), alto-gether indicating contractional deformation. Thistop-to-SE thrusting was plausibly associated with theobduction of the Eastern Vardar ophiolites over theJurassic sedimentary cover of the European continen-tal margin. The obduction most probably took placein the latest Jurassic times since it post-dates the Mid-dle Jurassic intrusion of granitoids that have a sub-duction-related origin (šARić et al., 2009) and thedeposition of the Late Jurassic radiolarite-bearingseafloor sediments on top of the Eastern Vardar ophi-olites (dJERić et al., 2010), and pre-dates the newBerriasian transgressive depositional cycle on the Eu-ropean margin (see STOJAdiNOVić & kRSTEkANić, 2023).in central Serbia, the direct structural evidencefor the obduction-related thrusting of the EasternVardar ophiolites over the European continentalmargin is rare because such contacts were mostlyoverprinted by the subsequent deformation, includ-ing the Late Cretaceous extensional exhumation ofthe Serbo-Macedonian unit, the latest Cretaceous-Paleogene Europe-Adria continental collision, andthe Oligocene-Miocene Pannonian Basin extension(MATENCO & RAdiVOJEVić, 2012; ERAk et al., 2017; STO-JAdiNOViC et al., 2022). However, other indirect evi-dence favors the latest Jurassic obduction as a cause

Table 1. Sampling and mineralogy information about the analyzed thin sections.
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of the earlier top-to-SE ductile deformation we ob-served in this study. For example, the lower green-schist facies metamorphic overprint is recognizedin Mesozoic sediments adjacent to the Eastern Var-dar ophiolites along the frontal parts of the entireEuropean margin in central and southern Serbiaand North Macedonia (see ERAk et al., 2017 and refe -rences therein), and can likely be associated withthe burial of these metasediments during the ob-duction-related thrusting. Furthermore, chromitegrains in the Jurassic carbonate sediments of the Eu-ropean margin suggest the erosion of the frontalparts of the ophiolites and the deposition of theeroded material in the Jurassic basin in the front ofthe obducting ophiolites during the obduction. inaddition, the youngest recorded heating event in themedium-grade Serbo-Macedonian metamorphics incentral Serbia, which occurred in the Late Jurassic(BALOGH et al., 1994), can also be related to burial as-sociated with Eastern Vardar ophiolites obduction.The obduction-related top-to-SE contraction washighly overprinted by a younger, top-to-W shearingwhich can be observed along the contact betweenthe European sedimentary cover and the EasternVardar ophiolites and larger distances to the contact(Figs. 2, 5h-i). The overprinting criteria are onlysometimes evident in thin-sections. However, thetop-SE and top-W shearing directions along thesame contact in the same area (e.g., Figs. 5g and 5i,respectively) indicate different directions. Further-more, pervasive top-W shearing overprints older,~W-dipping foliation (Fig. 5i, j), which could be re-lated to the top-SE obduction. We suggest that thisyounger top-W shearing, which obscured and over-printed the older deformation in many places (seeSTOJAdiNOViC et al., 2022), was related to the Creta-ceous-Paleogene continental collision between Eu-rope- and Adria-derived units.
ConclusionsThe results of our microtectonic study indicatethat the contact zone between the Eastern VardarOphiolitic and Europe-derived units in central Ser-bia underwent at least two ductile contractional de-formation phases. The older top-to-SE thrusting was

plausibly associated with the latest Jurassic obduc-tion of the Eastern Vardar ophiolites over the Juras-sic sedimentary cover of the European continentalmargin. The thrusting of the Eastern Vardar ophio-lites created a sub-ophiolitic mélange currently pre-served in a narrow zone at their contact with theunderlying Jurassic sediments, which in turn under-went metamorphism in the lower greenschist facies.The obduction-related deformation was highly over-printed by a younger, top-to-W contraction associ-ated with the Cretaceous-Paleogene continentalcollision between Europe- and Adria-derived units.
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Резиме

Нова сазнања о тектонским односима
јединице Источно-вардарских
офиолита и Српско-македонске
јединице: закључци из
микротектонске студије у
централној СрбијиТектонски контакти између јединица евро -пског афинитета (Српско-македонска јединицаи јурски седиментни покров европске маргине)и јединице Источно-вардарских офиолита от -кривени су на површини терена у области Левачу централној Србији. Резултати микротектонскестудије спроведене на овом подручју указују нато да је ова зона контакта претрпела најмањедве дуктилне фазе контракционих деформација.Старију контракциону фазу одликује форми -рање асиметричних и изоклиних набора и сми -цање ка југоистоку у зони непосредног контактаизмеђу Источно-вардарских офиолита и јурскогседиментног покрова европске континенталнемаргине. Ова фаза контракционих деформацијанајвероватније је изазвана обдукцијом Источно-вардарских офиолита преко европске маргине.Обдукција се одиграла крајем јуре, након ути -ски вања гранитоида који су везани за субдук -цију у средњој јури (RESiMić-šARić et al., 2005) идепозиције радиоларита који представљају сед -именти покров Источно-вардарских офиолита угорњој јури (dJERić et al., 2010), а пре новог де -позиционог циклуса који је наступио у беријасу(STOJAdiNOVić & kRSTEkANić, 2023). НавлачењеИсточно-вардарских офиолита довело је до фор -мирања субофиолитског меланжа, који је очувану виду уске зоне на контакту са јурским седи -ментима у подини, који су, заузврат, претрпелиметаморфизам у фацији зелених шкриљаца. Уцентралној Србији, директни структурни дока -зи за навлачење изазавано обдукцијом Источно-вардарских офиолита преко европске конти-ненталне маргине су ретки, јер су у већиномпоништени потоњим деформацијама, које укљу -чују горњо-кредну екстензиону ексхумацијуСрпско-македонске јединице, континенталну
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колизију Европе и Адрије на прелазу из креде упалеоген, као и олигоценско-миоценску екстен -зију у Панонском басену. Међутим, други по -средни докази иду у прилог касно-јурској об-д укцији, као узроку југоисточно оријентисанихдуктилних контракционих деформација које суопсервиране у овој студији. Метаморфне променеу фацији зелених шкриљаца препознају се умезозојским седиментима уз Источно-вардарскеофиолите дуж читаве европске континенталнемаргине у централној и јужној Србији и СевернојМакедонији (ERAk et al., 2017). Такође, најмлађизабележени термални догађај у српско-маке -

донским метаморфитима у централној Србијиодиграо се крајем јуре (пре 150.6±5.8 Ma натемпературама око 350 °C, BALOGH et al., 1994) иможе бити последица тоњења приликом обдук -ције Источно-вардарских офиолита. Деформа -ције изазване обдукцијом су у великој мерипоништене млађом контракцијом у смеру ка за -паду, која је изазвана континенталном колизијомјединица европског и адријског афинитета напрелазу из креде у палеоген. 
Manuscript received January 30, 2023

revised manuscript accepted May 12, 2023


