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Abstract. The study represents a summary of the hitherto tectonic conceptsrevolving around a peri-Gondwanan fragment referred to as the Serbo-Macedonian Unit. The Serbo-Macedonian Unit as a gneiss-dominatedbasement segment is positioned in the proximity of the Baltican craton(peri-Moesian realm). This area represents a repository of the transferredbroadly similar thus highly complex, elongated polycrystalline vestiges of thePan-African inheritance. This peculiar far-travelled composite crustal fragmentof north Gondwana is amalgamated on top of the Supragetic unit during thelate Variscan peri-Moesian amalgamation. However, the original early Pa -leozoic tectonostratigraphic configuration of these three intimate green schist-and medium- to high-grade gneiss-amphibolite basement vestiges (Serbo-Ma -cedonian/Supragetic and Getic) is further perplexed by the presence of poorlydocumented pre-Variscan (Ordovician?) lithospheric-scale event. The Pan-African to Lower Paleozoic subduction/magmatic arc stage led to theamalgamation, breakup and dispersal of a cluster of peri-Gondwanan conti-nental and oceanic terranes. Breakup and dispersal from the northern shoreof the Gondwanan active margin triggered the development of the Paleozoicdeep-marine sedimentary cover (“Kučaj unit” or Getic unit). To make mattermore complex, prior the Lower Paleozoic terrane agglomeration and sub -sequent dispersal, it appears that a Lower Paleozoic geodynamic linkage isadditionally marked by the poorly investigated cross-lithospheric event. Thisevent connects the outboard oceanic Supragetic/“Kučaj” succession with asegment of the former north Gondwanan protobasin (juvenile Serbo-Ma -cedonian Unit).
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Апстракт. Екстерне бејсмент-јединице које се налазе у близини Бал -тичког кратона тј. у домену Мезијског промонторијума представљајуколаж, на први поглед, веома сличних, комплексних, из дужених поли -кристаластих тела која су махом Пан-Афричког порекла. Пан-Афричкопорекло указује да су бејсментски терани настали и нешто каснијетранспортовани током неопротерозоика и доњег палеозоика на шелфусеверне Гондване). Један од најкомплекснијих бејсментских ентитетасредњег- до високог степена метаморфизма се налази у оквиру касно -варисцијског сутурног асемблажа, суперпозиционо у алпском стру ктур-ном склопу изнад Супрагетика или некада тзв. “Власинског комплекса“.

41



IntroductionFor 60 years now, the polycrystalline neopro -terozoic – Lower Paleozoic Serbo-Macedonian Unit(sensu DiMiTrijeVić, 1959, 1963, 1997) or “…Zwi -
schengebirge…” (“…intramontane…”; KOSSMAT, 1924)remains to be the most intriguing tectonic unit(s)distributed along the nne–SSW-striking AlpineCarpathian-Balkan fold-and-thrust belt (Fig. 1).Despite a significant focus on the Alpine in ferencesof local- (e.g., DiMiTrijeVić, 1997; DiMiTrijeVić & KrSTić,1999; GrUBić et al., 1999; KräUTner & KrSTić, 1992,2002, 2006; KArAMATA & KrSTić, 1996; KArA MATA,2006; ZAGOrCHeV et al., 2018) and internationalcommunity (e.g., CArMinATTi et al., 2004; SCHMiD et al.,2008, 2020; VAn HinSBerGen et al., 2020) it remainsunclear whether this basement unit belongs to theCarpatho-Balkanides and/or South Carpathians ornot. in terms of the Alpine tectonics, to the west, the“Lower Complex” of the Serbo-Macedonian Unit(hereinafter LC SMU) represents a neotethyan con -tinental hinterland (former Cretaceous–Paleogeneactive margin). However, its eastern realm (towardsthe Supragetic Unit: sensu SPAHić et al., 2019/“Lu -žnica Unit“; sensu KräUTner & KrSTić, 1992, 2002,2006) remains highly ambiguous, in both,  thePaleo zoic- and  the Alpine paleogeography andtectonics (Fig. 1).

Within the poorly investigated late Paleozoic/Va -riscan context (with exceptions of contributions ofLiéGeOiS et al., 1996; iAnCU et al., 2005; DeCOUrT et al.,2002; AnTić et al., 2017; PLiSSArT et al., 2018), theSerbo-Macedonian crystalline inlier belongs to thereconfigured southeastern segment of the Centraleuropean Variscan crust (Fig. 1). in the framework ofthe pre-Variscan terrane amalgamation and dis persalstage or in the Pan-African to Lower Pa leo-zoic sense, the scarce recent studies outlined theSerbo-Macedonian Unit as a peri-Gondwanan Cado -mian-type terrane (meaning that the protoliths ofthese terranes originate from the vicinity of Ca -domian orogen formerly accommodated along asegment of the distant northern margin of Gon -dwana, chapter 4.5., c.f., WinCHeSTer et al., 2002;CArMinATTi et al., 2004; sensu LinneMAnn et al., 2007;OCZLOn et al., 2007; HiMMerKUS et al., 2009; MeinHOLDet al., 2010; AnTić et al., 2016a,b; STePHAn et al., 2018;ABBO et al., 2020). Current ideas for the neo pro -terozoic supercontinent crustal break-up (WiLL &FriMMeL, 2018) is that these inherited litho spheric-scale structures (MUrPHy et al., 2006) were thepredecessors marking the onset of the contrast ingLower Paleozoic interplay.  The Lower Paleozoiccross-lithospheric interaction was between the di -stant subduction/accretion terra nes microplatesoriginating from the north Gondwana and south -
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Овај сада завршни навлачно-наборни пакет неопротеро зојско-доњo -палеозојске старости је Српско-македонска јединица, тзв. „Доњикомплекс Српско-македонске масе“. Тектонска интеракција изме-ђу овадва ентитета током доњег палеозоика је оверпринтована и прерађенакаснијим варисцијским и алпским покретима. Поред високог степенатектонске прерађености овог кристаластог ентитета, студијом се указујена постојање слабо документованог тектонског догађаја преварисцијскетј. доњопалеозојске старости. Овај доњопалеозојски догађај, је могућебио у склопу касно кадомске- до доњопалеозојске тектонске активностикоја је кулминирала амалгамацијом периферних теранских асемблажа,након чега је уследио латитудинални тектонски дрифт према про -монторијуму Балтичког кратона (Мезијски микрокон тинент). Токомпалеозојског тектонског дрифта сукцесија источне Србије („Кучај“/Ге -тик) је депонована у океанским условима. Сублимација публикованихрезултата указује на постојање доњопалеозојских гео динамичких условакоји повезују асемблаж океанске коре (бејсмент Супрагетика) санедовољно корелисаним пери-Гондванским издуженим маргиналнимбасеном (Српско-македонска јединица) и слабо докумен тованог доњo -палеозојског литосферског догађаја. 

Кључне речи:
Српско-Македонска јединица,
„Доњи комплекс“, Супрагетски
бејсмент/“Власина комплекс“,
геотектонска рејонизација, 
Пери-Гондванска кадомска
маргина, доњoпалеозојски
тектонски догађаj.



western boundary of the Baltican craton. The Ser -bo-Mace donian Unit as a highly complex cry stallinebasement inlier has documented  con trover siesrevolving around its polyphase tec  to no  metamor -phic evolution (e.g., GrUBić et al., 1999; POPOVić,1991; POPOVić & MiLjKOVić, 2000; GerDjiKOV et al.,2014; ZAGOrCHeV et al., 2015; SPAHić & GAUDenyi,2018, 2019). The following issues pending theanswers: (1) is the gneiss-dominating LC SMU also refer -red to as the “Serbo-Macedonian Massif” discrete orthe same geotectonic unit (in both, Variscan and

Alpine configuration)? is the LC SMU connectedwith the adjoining green schist-facies Suprageticbase ment/”Vlasina Complex” (concept of DiMi Tri -jeVić, 1959, 1963, 1995)?; (2) What is the exact continuation of the LC SMUto the north of the Danube river (i.e. is it the Sebeş-Lotru terrane/nappe)?; (3) What was the original depositional-tectonicenvironment “digesting” such a huge volume ofCambrian clastic detritus (c.f. AViGAD et al., 2017)?;(4) What is the relationship of the latest Cam -brian metamorphic imprint (numeric age by BALOGH
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Fig. 1. Tectonic map of the investigated tectonic units
(modified after KoUnoV et al., 2010, 2017; Alpidic tectonic
concept after SChMid et al., 2008 and BernoULi et al., 2001). Map
clearly exhibits the problem of the Serbo- Macedonian Unit to
the east of Belgrade or after the Vršac settlement (question
mark and rectangle with the question mark). Map includes the
positions of the magmatic bodies of Pan-African and Alpine
relevance. Jas Jastrebac tectonic window (MAroVić et al., 2007;
erAK et al., 2016).



et al., 1994) with the poorly documented Ordovicianevent?;(5) in addition to a documented repeated ana -texis (ZAGOrCHeV, 2015 and references therein),during which tectonic event widespread Ordoviciantectonothermal imprints were produced (472–456Ma, numeric age by AnTić et al., 2016a; Sebeş-Lotruterrane, ca. 460 Ma; BALinTOni et al., 2010; Ograzh -den Unit, 462 Ma; ZAGOrCHeV et al., 2012, 2015;MACHeVA et al., 2016)?; (6) What is the LC SMU and Supragetic basementCadomian to Lower Paleozoic tectonic setting, andwhat were the circumstances for such atypical lateimprints? (7) What was the role of the LC SMU in theneotethyan Permian-Triassic opening (e.g., SPAHić etal., 2020), and an eventual relationship with thePaleotethys (e.g., SPAHić et al., 2019b)?in order to obtain the outline of a Lower Paleo -zoic geodynamic paleoenvironment, the studyincor po rates the recent regional-geological constra -ints (SPAHić & GAUDenyi, 2018, 2019; SPAHić et al.,2018, 2019 a,b). Study also includes a scarce analy -tical data repository (HiMMerKUS et al., 2009;MeinHOLD et al., 2010; KOUnOV et al., 2012; ZAGOrCHeVet al., 2012, 2018; AnTić et al., 2016a, 2017; ABBO etal., 2020) focusing almost exclusively on the LC SMU.We tune up the constraints on the regional pre-Alpine i.e. pre-Variscan configuration. By conso- lidating earlier and recent data, we provide arejuvenated data platform, ultimately attempting tooutline the im portant Lower Paleozoic cross-litho -spheric event connecting the pre-Variscan LC SMUwith the Supragetic basement. 
Geographic-geologic outlineThe westernmost edge Moesian microplate(euxinic craton; BALinTOni et al., 2011a and referen -ces therein) represents the easternmost segment ofthe orogen agglomerated with a set of elongatedbasement units (LiéGeOiS et al., 1996 and referencestherein; SeGHeDi et al., 2005; HAyDOUTOV & yAneV, 1997;BALinTOni & BALiCA, 2012; KOUnOV et al., 2012; SeGHeDi,2012; iAnCU & SeGHeDi, 2017). These ba sement unitsare of the Avalonian (peri-Amazonian), Ganderian

and Cadomian continental inheritance (BALinTOni etal., 2010, 2011b, 2014; ZAGOrCHeV, 2015; SPAHić &GAUDenyi, 2018 and references the rein). The men -tioned peri-Moesian basement systems are po si-tioned at the southwestern edge of the Balticancraton reconfigured by the Variscan, eocimmerian(c.f. SPAHić et al., 2019b) and Alpine interference. The westernmost gneiss-dominating basementinlier in Serbia referred to as the LC SMU has anarcuate contour of a general nnW–SSe strike (Figs. 1,2). This inlier outcrops starting from southern Banat(romania and Serbia). Crystalline blocks, in cludinggneiss-dominated LC SMU are accom mo dated under -neath the southeastern Banat / southeastern Pan-nonian realm (with the exception of the outcropsexposed at the Vršačke Mts., KUKin et al., 1987).Towards Central Serbia and the eastern edge ofKosovo and Metohija, striking farther througheastern north Macedonia, southwestern Bulgariaand northern Greece (Chalkidiki peninsula; e.g.,SAVeZni GeOLOšKi ZAVOD, 1970; MAHeL’, 1974; An -đeLKOVić, 1982; ALeKSić et al., 1988; HiMMerKUS et al.,2007, 2009; Fig. 1). South of Vršac, the LC SMUcontinues across the Danube (Serbia; Fig. 2), strik -ing towards the Morava river system (Fig. 2),crossing near Crni Vrh (mountain peak), juhor Mt.,Mojsinjske Mts, Poslonjske Mts, jastrebac Mt., StalaćHills, Seličevica Mt., Pasjača and farther acrossOsogovo Mts. in north Macedonia, reaching theAegean coast in Greece (Fig. 1. in Bulgaria, it en -copasses the most south western segment of the co-untry (Fig. 1), the Kraishte, and Ograzhden Mt.Depending on the applied tectonic concept (forreview see chapter 4.1 of this paper), the LC SMUhas ca. 50 to 100 km in width, with its regionalanalog units, reaches the length of over 1000 km.The western bor derline of the LC SMU strikingnnW–SSe is re ferred to as the “Moravsko-Šuma -
dijska dislo kacija” (AnđeLKOVić, 1982). This faultsy stem has the cha racter of a strike-slip fault(KräUTner & KrSTić, 2002). This western borderzone of the LC SMU represents a jun ction with theMesozoic late Alpine neo tethyan suture re ferred toas the Vardar Zone. This tectonic lineament can betraced in Serbia from the river Danube in the north,south wards, near Kragujevac, between Trstenik andKruševac, conti nuing between jastrebac and
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Kopaonik Mts., and cros sing near Kumanovo innorth Ma cedonia.

The eastern contact zoneof the Supragetic unit is thetec tonic lineament locally re- ferred to as the “Moravska
dislokacija” (PeTKOVić 1930;AnđeLKOVić, 1982) or the Mo -rava fault system. This nappesystem crops out near thetown of Golubac, Danube ri -ver (east Serbia) (Fig. 2),striking along the Pek andMlava rivers, east of the sеt -tlements Alek sinac, niškaBanja, passing near ModraStena farther con tinues inBulgaria. South wards, thisfault system sepa rates therhodope unit, crossing innorth Macedonia and north -ern Greece. To the east of theLC SMU is the Supragetic unit.The two latter systems areseparated by the nappe ofAlpine age (KräUTner &KrSTić, 2002; Fig. 1). in the frame of Alpinetectonics and paleogeo gra -phy, the LC SMU is consideredas a marginal entity of thenorthwestern Tethys i.e. theeastern overridden margin ofthe Mesozoic Vardar Zone(e.g., DiMiTrijeVić, 1997; DiMi -TrijeVić & KrSTić, 1999; Di-MiTrijeVić et al. 2003 CArMi -nATTi et al., 2004; SCHMiD et al.,2008; VOZár, 2010 and re -ferences therein; rOBerTSOn etal., 2013; SPAHić & GAUDenyi,2019). There is a general ac -ceptance that the Alpineshortening and thrusting o -ccurred during the Latejurassic and latest Cretaceousin connection with the clo -sure of the Severin oceanic basin (e.g., iAnCU et al,.2005; PLiSSArT et al., 2017). From the east to the
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Fig. 2. Carpatho-Balkanides of eastern Serbia including the “Lower Complex” of the Serbo-
Macedonian Unit and Supragetic basement) (inlet from diMiTriJeVić et al., 1967, modified).
The question mark denotes the eventual uncertain extension of the Serbo-Macedonian Unit
(„Lower Complex“).



west, predominantly basement nappes are re -configured during the Alpine rearrangement andnappe stacking (KrAüTner & KrSTić, 2002, 2006): theLower Danubian, the Upper Danubian, the Severin(Mid-jurassic ophiolitic rocks), the Getic and theSupragetic. The westernmost crustal sliver referredto as the LC SMU (or SMU s.s., KArAMATA & KrSTić,1996) is outlined towards the Supragetic basementin Serbia (AnDjeLKOVić, 1982; DiMiTrijeVić, 1997;KrAüTner & KrSTić, 2002, 2006; SPAHić et al., 2019a)and Morava nappe in Bulgaria (HAyDOUTOV, 1989;HAyDOUTOV & yAneV, 1997; BOnCHeVA et al., 2010;KOUnOV et al., 2012). The (tentative) continuation ofthe Getic Unit from romania (Bulgaria–north Ma -cedonia–Serbia) also referred to as the Struma Unit(ZAGOrCHeV, 1984, 2001; HAyDOUTOV & yAneV, 1997;KOUnOV et al., 2012; Fig. 1). The (Crnook-) Osogovo-Lisets Complex has recently been under con   siderationto represent the core-complex exhumed underneaththe Struma and Supragetic basements (KOUnOV et al.,2010; AnTić et al., 2017; position of the Fig. 1b andFig. 2).
Definition of the Serbo-Macedonian Unitinitially, CVijić (1901, 1902) attributed the crustalfragment representing a modern-day Serbo-Ma -cedonian Unit as a segment of the “rhodopeanMass”.  After the definition of the Serbo-MacedonianUnit, during last 60 years a plethora of local andinternational geoscientists attempt to describe thiscrystalline basement. The LC SMU represents amember of essential Alpine- and pre-Alpine rele -vance exposed within the hitherto Carpa-thian-Balkan regional geotectonic charts. With a fewexceptions, the published studies discussing theAlpine configuration in the frame of Tethyantectonics describing the South Carpathian/Car -pathian-Balkan nappe stack (including LC SMU,so-called “Lower Complex”). The recent studies ofthe LC SMU segment in Serbia, though scarce,attempt to integrate the knowledge on the Pan-African and Variscan geodynamic evolution of thecluster of displaced basement inliers of oceanic andcontinental affinity (e.g., AnTić et al., 2016, 2017;SPAHić & GAUDenyi, 2018; SPAHić et al., 2019a). 

Historical overview The Se european tectonics have been more than150 years in the focus of several generations ofgeologists, whereas each generation introduced adifferent interpretation. The ideas about the struc -tural positioning of the rhodope s.l. (or ThracianMassif) аrе in a function of considering the natureand the evolution of the Tethys and subsequentAlpine orogenic belt. Many ideas have been intu -itively derived from a “rhodopocentrism” or the firstresearch performed in the 19th century by BOUe(1840), PeTerS (1863), MOjSiSOViCS et al. (1880), SUeSS(1895) and CVijić (1900). The earliest authors assu -med that the central parts of the Balkan Peninsulaare composed of the oldest (crystalline) mass. CVijić(1901, 1903) designates this geologic entity as therhodope Mass (in Serbian: rodopska masa). Therhodope Mass is described by CVijić (1924) as “the
great old core or the oldest mountain around which
were formed the smaller mountains later connect to
it“. CVijić (1901, 1903) was the first explorer whorecognized that the “Central Crystalline Core” shouldbe a discrete unit relative to the rhodope Mass (inSerbian: Centralno kristalasto jezgro; see Table 1).CVijić, moreover, formulated a generic tectonic chart,describing it as a “chessboard“, composed of cry -stalline blocks displaced by the faults. MiHAiLOVić(1955) pointed out that this crystalline entity has“horst-type” structural fabric. According to MUrATOV(1949), the Macedonian Massif represents the coreof a single large, but destroyed anticline, whereasPeTKOVić (1957, 1960) the SMU landform stillinterprets as the “anticlinorium” or a large-scaleanticline. SiKOšeK (1971) and BOnCHeV (1971)independently from each other stated that this masshas features of a single mega anticline (AnDjeLKOVić,1977; GrUBić, 1999) (Table 1).The Thracian Massif (rhodope Mass s.l. accord -ing to CVijić, 1901) had often been used for a tectonicentity that occupies the rhodope Massif s.s. ofBulgaria and Greece and the parts of the northMacedonia and Serbia (“Serbo-Macedonian Mass”)(at the beginning of the 20th century, after ZAGOrCHeV,1998). KOSSMAT (1924 p. 122, 125) concludes that therhodope Mass for the Balkan Peninsula is the same
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geologic entity as it is the Central Zone for theeastern Alps. KOCH (1930 p. 3) supported thisopinion. ne vertheless, the KOSSMAT’S conclusion wasnot further developed by other authors of that time(Table 1). BOnCHeV (1936) in his most detailed re -port introduce the Kraishtides “the youngest
orogenic system on the Balkan Peninsula that is
accommodated obliquely to South Carpathians and
Balkanides, further associating these systems in a
form of a Balkan arc” (the tec to nic unit accommo -dated in the southwest Bul garia). According toBOnCHeV (1936), the Kraish tides “escaped” from theBalkanides. The Kraishtides were depicted as anallochotonous system or as a „thrust land“ (“decken -
land“). According to the author, “the rocks are
considerably folded, having the fold axes trending
nnW–SSe, i.e. perpendicular to the principal stress
trend...“. ZAGOrCHeV (2006) in the review of theKraishtides concludes “...only in Paleo gene and
neoge ne times, the Strouma (Kraishtid) lineament
played the role of a fault belt with con siderable
dextral strike-slip movements, and repeated rifting in
transtensional conditions” (Table 1). jArA nOFF (1938)points that rhodope Mass entity in the western(and the eastern) parts have own shorten ing foldand thrust episodes, whereas MUrATOV (1949 p. 18–19) indicat ed that the „rhodope Mass has own
continuity in the Macedonian Massif“. A similaropinion had PeTKOVić & MAKSiMOVić (1976; p. 165). Aconsiderably different perspective on this subjectexhibited BOnCHeV (1940, 1943) pointing out thatthe area between the Kra ištides and Vardar Zonerepresents an uniform old massif designating as the“Macedonian-Pannonian Mass“ (Makedonsko-pa -
nonska masa). Later, similar opinions exhibitedMiHAiLOVić (1955) and DiMiTrijeVić (1959, 1963)(Table 1). For an extended period of time, the prevailinghypothesis between geologists was that the rho -dope Mass is an uniform tectonic unit. The resultsof systematic, decades-long field-geological sur -veying for the purpose of the Basic Geological Mapof yugoslavia in scale 1: 100,000 exhibited that thecrystalline rocks of Serbia and Macedonia (northMacedonia) differ in comparison with those inBulgaria (with an exception of its SW parts). Thefollowing key features and discrepancies, DiMiTri -

jeVić (1959) emphasized in order to uncouple the“Serbian Macedonian Mass” (Srpsko makedonska
masa) from rhodope:a) The marbles, a regular member of the Bulga -
rian rhodope Mass, is absent in the “Serbian
Macedonian Mass” complex with an exception of the
“Vidojevica Series”. b) Feldspar mica-schists and mica-rich gneisses
which are a constituent of the “Lower Complex”
(lowermost metamorphic unit) of the “Serbian Ma -
cedonian Mass”, in the rhodope Mass have rather
poor mica content. c) The “Serbian Macedonian Mass” can be cha -
racterized by the often interchange of lithofacies, as
horizontally, but also stratigraphically (vertically)
whereas the rhodopean Mass has a prominent con -
sistency of the rock formations.d) The “Serbian Macedonian Mass” can be chara -
cterized by the linear folds with gentle b axis rotation,
whilst the rhodope Mass is abundant with, so-called
“brachi-form structures”.  Additionally, linear features
are restricted to a few structurally unstable zones.e) Another essential argument of diMiTriJeVić

(1959) was that the Bulgarian structures of the
rhodope Mass do not continue westwards directly
into the “Serbian Macedonian Mass”. The crystalline base has asymmetric structureswhich are composed of numerous rather complexsynforms and antiforms (according to DiMiTrijeVić,1995; MArOVić, 2001). After that time, the “SerbianMacedonian Mass” was established and acceptedwithin a scientific community as a tectonic unitcrosscutting  Southeast europe (Table 1). Some earlyrese archers, e.g. KOBer (1952), “the crystalline belt
between the Carpatho-Balkanides and the Vardar Zone
does not represent any kind of “mass“ even is not an
“old“ and a “middle“ mass. Kober this unit entitled to“Moravides thrust over the Carpatho-Balkanides“.Later, a similar perspective had CODArCeA (1964),AnDjeLKOVić (1963, 1965, 1976) and AnDjeLKOVić &LUPU (1967) (after GrUBić et al., 1999) (Table 1). Withthe acceptance of the plate tectonics, the mobilisticconcepts have exhibited broadly different stand -points relative to the “Serbian Macedonian Mass”.DeWey et al (1974) described the “Serbian Mace -donian Mass” as the rhodope Mass, CHAneLL et al.(1976) pointed out that the “Serbian Macedonian
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Table. 1. historical overview of the SMU and associated tectonic hypotheses.
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Table. 1. Continued.



Mass” is an individual part of the rhodope Mass, Di -MiTrijeVić (1974, 1995) and GrUBić (1980) describedthe “Serbian Macedonian Mass” as an independenttectonic unit. ZAGOrCHeV (1976) introduced the poly -cyclic Ograzhden complex in a SW Bulgarian part ofthe “Serbian Macedonian Mass”. Later in 1996 (ZA -GOrCHeV, 1996) gives more details about the Og-razhdean Supergroup (Table 1). The term “Serbian Macedonian Mass” coined byDiMiTrijeVić (e.g., DiMiTrijeVić 1959, 1963), describes adiscrete unit in the classical subdivision of thegeology of northern Greece (e.g., jACOBSHAGen, 1986).Later it was recognized as Pirgadikia-, Kerdilion- andVertiskos Units that belong to the “Serbian Mace -donian Massif” (after HiMMerKUS et al., 2006) (Table1). HAyDOUTOV (HAyDOUTOV, 1989, 1991; HAy DOUTOV &yAneV, 1997) from the Thracian Massif (“SerbianMacedonian Massif” and rhodopean Mass) diffe -rentiate the Balkan Terrane or its westernmost partsas a segment of the “Serbian Macedonian Massif”(def. after DiMiTrijeVić, 1959). The easternmost partsin Serbia are later referred to as the “ranovac-Vla -sina-Osogovo Terrane” (Table 1). POPOVić (1991) uselithostratigraphical and metallogenic reasons tosubdivide the “Serbian Macedonian Massif” into thetwo units: Morava Massif in the north and Pelagoniarhodope on the south. ćirić (1996 p. 17) in hismonography, criti cized the “Serbian MacedonianMassif” as a „mass“ because „it can be characterizedby a series of different mophostructures, horsts andfaults, having differentiated geological formations”,The author underlines that the “Serbian Mace donianMassif” cannot be described as a “uniform mass“(Table 1). KrSTić & KArAMATA (1992) subdivided theSMU (defined by DiMiTrijeVić, 1959 of “SerbianMacedonian Mass” s.l.) into “Serbian MacedonianMassif” s.s. and “ranovac–Vlasina Terrane”. The “ra -novac-Vlasina Terrane” was incorporated into theCarpatho-Balkanides. Same year, similarly, KArAMATA& KrSTić (1996) subdivided the Serbian MacedonianMassif” s.l. into „Serbian Macedonian Massif” s.s. and“Vlasina Unit”, according to the mentioned subdi -visi on the “Vlasina Unit” belongs to the Car- patho-Balkanides. One year later, KArAMATA (1997)subdivided the “Serbian Macedonian Massif” (coinedby Dimitrijević, 1959) into the two subunits: ”the west
composite terrane of “Serbian Macedonian Massif” and

„ranovac–Vlasina–osogovo terrane”. The west com -posite terrane kept its original name (“SerbianMacedonian Massif” s.s.), whereas the “ranovac–Vla -sina–Osogovo terrane” was assigned to the Car-patho-Balkanides. Similar attempts were in the pastALeKSić et al. (1974) and BOGDAnOVić (1976) pointingout that the eastern parts of the “Serbian MacedonianMassif” belong to a system of the inner napes of theCarpatho-Balkanides. Following the “Serbian Mace -donian Massif” concept of KArAMATA (1997), in thepaper of KräUTner & KrSTić (2002) for the “SerbianMacedonian Massif” s.s. and Supragetic units hasbeen introduced: ”both units derived from the same
Bucovino-Getic microplate, the western, Serbo-Ma -
cedonian part overthrust towards the west the
ophiolitic Vardar zone, whereas the eastern, Supragetic
part obviously belongs to the east-vergent Carpathian
nappe system”. The two units are dif ferentiated by aprominent (probably dextral) shear zone, extendinga few hundreds of meters in width. The zone is ofpost-Upper Cretaceous age being mostly covered byyounger sediments. The shear zone is exposed atVršac, between Veliki- and Mali-jastrebac, north ofLeskovac (Dušanovo mylonite zone). The aforemen -tioned report introduced a new structural frameworkof the Carpatho-Balkanides (Ora viţa, niš, and Sofia),whereas the Serbo-Macedonian Unit and the VardarZone were introduced as a segment of Carpatho-Balkanides. A few recent authors (e.g., VOZárOVá et al.,2009) mentioned that the “ranovac-Vlasina-OsogovoTerrane” and the Supragetic are synonymous (Table1). The authors published in the colored tectonicsketch of the Carpatho-Balkanides within thegeological map of Carpatho–Balkanides (KräUTner &KrSTić, 2006). However, this new map is more-lessthe same as it is the version published previously byKräUTner & KrSTić (2002). The aforementioned mapalong with the earlier map (“harta geneto-tectonicâ
a europei Alpine central şi de sud-est”) introduced bySAn DULeSCU (1984) seems to be a groundwork for thepaper and associated map “The major tectonic units
Alps, Car pathians and dinarides“ introduced a bitlater by SCHMiD et al. (2008). This paper containsrather ambiguous observations of the “Serbian Ma -cedonian Massif”: “…the south, in Serbia and western
Bulgaria, we also included the structurally highest
unit, referred to as Serbo-Macedonian “Massif” (e.g.
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diMiTriJeVić 1959, 1997), into this nappe sequence.
however, we do not imply that this also applies to a
unit that carries the same name in Greece and which
experienced a severe Alpine metamorphic overprint
(Kilias et al., 1999)”. The authors am biguouslyproposed that the northern parts of the sametectonic unit (“Serbian Macedonian Massif”) areincorporated into the Carpatho-Balkanides as thepart of the “Dacia Mega-Unit”, whereas for itssouthern limb authors provide no comment con -sidering the tectonic configuration. On the basis ofthis paper of SCHMiD et al. (2008), CVeTKOVić et al.(2015) introduced the Serbo–Mace donian Massif asthe structural up permost part of “Dacia terrane” anda more internal unit relative to the above-describedCar patho–Balkanides (compa rable to the Suprageticnappe of romania). GrUBić et al. (1999) stated that the “Serbian Ma -cedonian Massif” is “neither unique, nor old nor
middle unit”. This system, according to the authors,is comprised of the two tectonic layers: the “UpperComplex” – Moravicum, and the “Lower Complex” –jastrebicum (jastrebac tectonic window, westernmargin of the LC SMU). The Moravicum is consistingof the juhor–jablanica composite terrane and the“ranovac–Vlasina–Osogovo terrane” (terranes de -fined after KArAMATA & KrSTić, 1996). The most recentpaper of GrUBić et al. (1999, 2005) suggests that theMoravicum and jastrebicum should be a part of theCarpatho-Balkanides denominated as the “innerCarpatho-Balkanides” (Table 1). With regards to the southern extension of the LCSMU in Bulgaria, north Macedonia and Greece, thereis a separate ongoing discussion. riCOU et al. (1998)according to the analysis of the metamorphism andsome rather unclear observations classified the“Serbian Macedonian Massif” as a part of the rho -dope Massif (Table 1). ZAGOrCHeV (in CArMinATi et al.,2004) concluded that the “Serbian MacedonianMassif” was initially a discrete entity – a peri-Gon -dwanan fragment “Dardania“. A bit later (ZAGOrCHeV& MiLOVAnOVić, 2006) still kept the “Serbian Mace -donian Massif” as an open question because the“Serbian Macedonian Massif” is a peri-Gon dwananfragment or the relict of the pre-Cadomian continent.The latest analytics of PeyTCHeVA et al. (2015) cor -roborates that the “Serbian Macedonian Massif” is a

peri-Gondwanan fragment (Table 1). iAnCU et al.(2005) recognized the tectonic similarities in theBanat Mts. (Suprageticum) and the SMU (Table 1).AnTić et al. (2016a,b) defined a Paleozoic “Galatiansupra-terrane“ whereas the author incorporated the‘eastern Veles Series’ and the “Serbian MacedonianMassif” s.s. suggested earlier by DiMiTrijeVić (1995,1997), rOBerTSOn et al., (2013) (Table 1). ABBO et al.(2020) just recently indicated an orthobasic originof the Greek segment indicating a pre-Silurian ageinstead Silurian that was pointed out by some earlierauthors (HiMMerKUS et al., 2009).
Discussion

Overview of the hitherto geodynamic
concepts The LC SMU and Supragetic basement as themetamorphic inliers have been considered withinseveral, rather contrasting tectonic concepts with anabundance of discrepancies (see also discussion inSPAHić et al., 2019a): (1) The tectonic concept of DiMiTrijeVić (1959,1963, 1992, 1997, 1999) which configured the SMU(LC SMU and Supragetic/“Upper Complex”) as adiscrete first-order tectonic unit. SMU is comprisedof the two subunits: the low- grade metamorphiccomplex (“Upper Complex”), and the medium- tohigh-grade metamorphic complex (LC SMU); (2) The tectonic concept of the Moravides whichexplains a set of the four nappes within the first-order entity (interpreting also as the southernextension of the romanian Supragetic) introducedby AnđeLKOVić (1982); (3) Milestone of the Alpine concept in theSouthern Carpathians portrayed the SMU as a seg -ment of the Getic/Supragetic Unit (sensu SAnDULeSCU,1984). This configuration is comprised of severalbasement ter ranes interfingered by a network ofVariscan and Alpine thrusts (see also iAnCU et al.,2005 and references therein);  (4) The concept of the SMU s.s. which is exclu -sively the LC SMU which means a discrete first-orderterrane, accommodated to the west of the con tem -porary “ranovac-Vlasina-Osogovo Terrane” or the
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Supragetic in Serbia (sensu KrSTić & KArAMATA, 1992;KArAMATA & KrSTić, 1996; KräUTner & KrSTić, 2002;Fig. 3a). The authors divided the Supragetic base mentinto the “Upper Supragetic” (“Bosca–Bu kovik Vlasinanappe”) and the “Lower Supragetic” (“Locva–ra novac–Poružnica nappe”) excluding a non-dif ferentiatedSerbo-Macedonian Unit or the LC SMU. Despite asignificant contribution to the Alpine configuration(KräUTner & KrSTić, 2002, 2006), it remains unclearwhich unit or terrane makes the northern extensionof the LC SMU in romania; (5) The recent tectonic synthesis enclosing thecentral part of See (including the LC SMU and Su -pragetic), excludes the correlation with its basementanalogs in north Macedonia and Greece (SCHMiD etal., 2008, 2020). This attempt synthesizes a regional

Mesozoic configuration favoring the interpretationof the Alpine–Carpathian–Balkan fold-and-thrustbelt as an aggregation of the lithotectonic unitsreferred to as of Mesozoic aggregated “terranes” –“Major tectonic units” (SCHMiD et al., 2008). Ac -cordingly, to the Alpine basement “terranes” (Su-pragetic basement and LC SMU) are the members ofthe “Dacia Mega-Unit”. This terrane represents  anag glomerated terrane (probably depicted by thesimilar exhumation times) connecting the pre-Mesozoic exotic- and local Alpine allochthones; (6) The pioneering pre-Alpine or the Variscan-based reconstruction explaining the Variscan or“Thracian suture” (HAyDOUTOV, 1989) of SouthernCarpathians, e Serbia, nW Bulgaria. The definition ofthe Balkan terrane (includes the Supragetic base -
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Fig. 3. a. Terranes of eastern Serbia (inlet from KrSTić et al., 2005; position on Fig.1b): VČM, “Vrška Čuka – Miroč” (Lower danubian),
SPP, “Stara Planina - Poreč” (Upper danubian), KU, “Kučaj” (Getic), RV, “ranovac – Vlasina” (Supragetic), LU, “Lužnica Unit” (West
Kraishte), SM, Serbo-Macedonian Unit. Question mark denotes the correlation problem between segments in Serbia and those in ro-
mania; b. Map of lithospheric thickness (km) for Serbia and north Macedonia. 1, isolines of lithospheric thickness, 2, zone of neogene
magmatic activation (modified after MiLiVoJeVić, 1993). The map of the crustal thickness indicated the areas experienced the (upper)
crustal extension. The minimum crustal thickness of ca. 20 km is associated with the surface SMU slivers.



ment) and Thracian terrane (includes the LC SMU)of Pan-African inheritance (e.g., HAyDOUTOV, 1989;HAyDOUTOV & yAneV, 1997; yAneV et al., 2005; Win -CHeSTer et al., 2002, 2006); (7) A recent attempt of the reconstruction ofearly Paleozoic tectonics based on the detritalzircon analyses of the LC SMU and Suprageticbasement (AnTić et al., 2016b) was driven by aPaleozoic paleogeographic reconstruction favoringthe “Galatian Superterrane” proposed by STAMPFLi etal. (2013 and referenced therein). A set of samples(with sedimentary protolith) collected from theSupragetic basement, LC SMU and its regionalanalogs (Ograzhden unit). The diagrams exhibitedthe two main source systems of the recycled grains.The dominant ages are: (i) Supragetic basement hasdistinctive peak of 540 Ma (lowermost Cambrian),(ii) within the LC SMU there are two peaks – 560 Maand the distinctive peak of 460 Ma. Despite a significant effort of regional authors(iAnCU et al., 2005; KräUTner & KrSTić, 2002; BALin -TOni et al., 2010, 2012, 2014; AnTić et al., 2016b,2017; ZAGOrCHeV, 2015 and references therein;KyDOnAKiS et al., 2016; iAnCU & SeGHeDi, 2017; SPAHić& GAUDenyi, 2018; SPAHić et al., 2019a), it is stilldifficult to even infer the complete Alpine archi -tecture and displaced Variscan imprints. Thus, aproper definition and outlining the original LC SMUin cludes the con nection with the Supragetic Unitand its basement is of vital importance (Fig. 1, 3a).To make matters more complex, the southerncontinuation of the LC SMU (north Ma ce donia,Greece) has indeed another set of peculiarities: apresence of the “eastern Veles Series” (DiMiTrijeVić,1997; AnTić et al., 2016b; SPAHić et al., 2019b;position in Fig. 1); the Vertiskos unit of northernGreece (southern extension of the LC SMU) is ofSilurian- (HiMMerKUS et al., 2009) or still of pre-Silurian age (ABBO et al., 2020), whereas theSupragetic basement is absent in Greece.The modern ultra-thin slivered crustal configu -ration of the LC SMU is largely depicted by thedeep-crustal geophysical data beneath the inve -stigated basement inlier (MiLiVOjeVić, 1993; Fig. 3b).With regards, the Alpine structural configuration orboundaries of the inlier, the overprinted interfacebetween the Supragetic and Getic is in the form of the

east-vergent nappe (Serbia; Fig. 3a). The LC SMU ispositioned to the west, on top of the documentedMesozoic suture referred to as the (east) Vardar Zone(SPAHić & GAUDenyi, 2019 and references therein; Fig.1). Towards the eastern boundary i.e. towards theSupragetic Unit, the interface is re presented by aneast-verging nappe (Fig. 3a). nevertheless, the verycharacter of the boundary varies along the strike. inthe vicinity of Mali jastrebac Mt. (see Fig. 1 forposition) interface is in the form of the shear zone(erAK et al., 2016; SPAHić & GAUDenyi, 2019). Theapatite fission track ages derived from the samplescollected across the central-southern LC SMU (Serbia)point to the Late Cretaceous cooling (97±21 and73±13 Ma; AnTić et al., 2016a). Similar age and thelow-tem perature thermochronology (zircon andapatite fission-track from gneisses and mica schistsof the “Morava unit” or the LC SMU (chlorite-sericiteschists of the “Boljevac–Vukanja sub-unit”) indicatedthe late early to early late Cretaceous exhumationtimes (~110–90Ma; erAK et al., 2016). Similar eoceneto the Oligocene exten sional core-complex eventexhumed the Osogovo–Lisets Metamorphic Complex(AnTić et al., 2016a; Fig. 4). However, the Alpinecriteria (nappe stacking architecture and its ver -gence), does not provide a satisfactory correlationlevel between these basement units tectonicallydisplaced within the region. One of the prominentexamples is the greenshist-facies Miniş unit inromania (iAnCU et al., 2005). At the first glance, thisunit which requires further correlation with the“Lužnica Unit” in eastern Serbia (Fig. 3a). 
Serbo-Macedonian Unit within the
pre-Alpine contextThe LC SMU is comprised of the metamorphicrocks of the neoproterozoic to Cambro–Ordovicianage (DeLeOn et al., 1972) of late Cadomian paleo -continental inheritance (AnTić et al., 2016b). The wes-tern segment of the LC SMU is comprised of medium-to high-grade predominantly gneiss, mica-schist,quartzite, amphibolite-facies system with the sporadicoccurrence of mar bles and mi gmatites (KALenić et al.,1975; AnđeL KOVić, 1982; DiMiTrijeVić, 1995, 1997; SPA -Hić, 2006; MArOVić et al., 2007; erAK et al., 2016). 
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in the outcrops of juhor–Stalać Mts., the age ofgranite dated by the rb–Sr yields the lowermostCambrian to Lo wer Ordovician age (541 to 475 Ma;DeLeOn et al., 1972). Gneisses of the Mojsinje Mt. havethe neoproterozoic (edi acarian) age (547 Ma;DeLeOn et al., 1972). The post-meta morphic graniteplutons are dated at ~450 and 347 Ma, respectively(MiLOVAnOVić, 1989; MiLOVAnOVić et al., 1998 and re fe -rences therein). The presence of the Vučje grani toidof magmatic protolith marks the late Cadomian po -sition of the LC SMU, as well as the rocks ofjuhor-Stalać system (central part of the LC SMU). ingeneral, clastic pro tolith (psephites-psa mmites) domi -nates the entire LC SMU (DiMiTrijeVić, 1997).The LC SMU and the ana log Ograzhden Unit(sensu ZAGOrCHeV, 1967; KOUnOV et al. 2012; Fig. 4)have the two prominent synoptic density peaking ofthe ma gmatic and metamorphic zircon spectra of

480 Ma to 550 Ma. The age ofthe Ograzhden Unit is re -ported as ~462–451 Ma(ortho- and para metamor ph -ic rocks are dated with acombination of LA-iCP-MSand iD-TiMS U/Pb zirconmethods, ZAGOrCHeV et al.,2012, 2015; MACHeVA et al.,2016) whereas PeyTCHeVA et al.(2015) in the Ograzhden andBelasitsa Mountains use iD-TiMS with the in-situLA-iCP-MS U-Pb zircon datingsuggesting the 450–455 Maage of the Ograzhden ortho -gneisses. A segment with theSilurian age of LC SMU isdocumented within the au -gengneisses (orthogneisses)of the Vertiskos Unit in Greece(HiMMerKUS et al., 2009).The peculiar medium-grade Variscan metamor- phism of the LC SMU wasrecently dated according tothe overprint of the Silurianigneous rocks (AnTić et al.,2016b). The earlier resultsindicated the early Paleozoic or late Cambrian event(BALOGH et al., 1994; ZAGOrCHeV & MiLOVAnOVić, 2006),whereas the am phibolite facies overprint isattributed to a Variscan orogenic event (DiMiTrijeVićet al., 1967; MeDAriS et al., 2003). However, as the LCSMU is positioned far from the Variscan Carpathian-Balkan front (location of the late Paleozoic suture atSPAHić et al., 2019), it remains unclear in whichmanner the LC SMU was over printed reaching themedium- to high-grade level (similar to some of thebasement units of the Getic basement; Fig. 3a)whereas the more internal pro ximate Suprageticbasement has a greenschist-facies imprint. Thus, theoriginal tecto nostratigraphic relationship betweenthe LC SMU and the Supragetic basement is the vitalcriterion for successful de ciphering of the moderntectonic framework. 
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Fig. 4. The sketch representing the eastern Supragetic contact zone towards the Carpatho-
Balkanides and rhodope Unit – Serbia, Bulgaria and republic of north Macedonia (simplified
after hAydoUToV & yAneV, 1997; KoUnoV et al., 2012 and references therein).The geotectonic
inheritance of the greenschist-facies rocks remains unclear: Supragetic (Morava nappe) or
“Kučaj Unit”/Getic? Segment of the “Thracian suture”, and its tentative continuation in Serbia.



Scarce Variscan and pre-Variscan
early Paleozoic imprintsAs a segment of Alpine orogeny, it is obvious thatthe Variscan, pre-Variscan imprints or original tec -tono-stratigraphic relationship between the LC SMUand Supragetic suffered from the repeated tectonicreworking (ALeKSić et al., 1988; also in DiMiTrijeVić,1997). However, the pre-Alpine kinematic markersor tectonic indicators of the neoproterozoic–LowerPaleozoic magmatic episodes (AnTić et al., 2016b)imprinted into the Carpatho-Balkanides/South Car -pathian “terrane” assemblage are: Late Paleozoic suture (“Thracian suture”; sensuHAyDOUTOV, 1989; PLiSSArT et al., 2018). The latePaleozoic suture connecting the “Protomoesian”,“Balkan Terrane” and the “Thracian microconti -nents” (the “Thracian suture”) placing the obductedophiolite-bearing volcanic arc (Struma Diorite/Fro -losh assembly of the neoproterozoic age; HAyDOUTOV,1989) (Fig. 4). The zone is later characterized as apre-Mesozoic west-verging thrust, positioning theSupragetic basement over the LC SMU (KrSTić &KArAMATA., 1996). in terms of paleogeography, thepresence of the major Carpathian-Balkan Paleozoicsuture just recently was proposed at the expense ofclosing rheic Ocean (BOnCHeVA et al., 2010; SPAHić etal., 2019). Moreover, the back-arc ophiolites of theDevonian age accommodated within the opposedDanubian basement (ZAKAriADZe et al., 2012; PLiSSArTet al., 2017). it includes the cluster of the Variscanand late Variscan granitoids within the Getic unit(jOVAnOVić et al., 2019 and references therein). TheCarboniferous to Permian age by the 40Ar/39Arplateau results (ca. 351 Ma to 284 Ma, in mica- andchlorite schists, respectively; numeric age by AnTićet al., 2017) for the Vrvi Kobila shear zone (south-east Serbia; LC SMU) identified a late Variscanin vol vement of the LC SMU.recently, in a more external position (near theinterface of the LC SMU, Sebeş-Lotru terrane andSupragetic basement) another still enigmatic pre-Variscan suture is depicted (iAnCU & SeGHeDi, 2017).in this context, as pointed in the previous chapters,there is a high likelihood that the majority of theneo proterozoic – Lower Cambrian to Lower Ordovi -cian depositional or tectonic structures underwent

several deformational events. More precisely,exactly in the case of the LC SMU and the Suprageticbasement (exhumed) crustal contact or the shear-zone of the Mali jastrebac Mt. (Central Serbia, seeFig. 1 for position) (erAK et al., 2016).
Pan-African to Lower Paleozoic
paleocontinental inferences and a peculiar
Ordovician imprintA typifying Cadomian section include the asso -ciated basement units of ca 2.0–2.2 Ga West Africancrust (nAnCe et al., 2008; MUrHy et al., 2012; Fig. 5):(i) the oldest segments are of the Palaeoproterozoicage (icartian gneisses, ca. 2 Ga), followed by (ii) theCryogenian plutonic complex of ca. 750 Ma. (iii) Theediacaran turbidites with the presence of maficvolcanics, conglomerates, inclusions of acid vol -canics (ca. 650) (iv) the Cambrian redbeds (ca. 542Ma), (v) the Cambro-Ordovician clastic series withinvolve ment of acidic volcanics (granites). The earlyPaleozoic clastic rocks in Cadomian segments yieldage clusters of ca. 0.60–0.65 Ga, 2.0–2.2 Ga, 2.4 Ga and2.6 Ga (MUrPHy et al., 2012 and references therein). The evident cluster of ca. 550 Ma within the Su -pragetic basement indicates minimum depositio nalage with the abundance of 2.2 to 2.4 Ga old grains(zircon spectra from AnTić et al., 2016b). The LC SMUdistinguished in the vicinity of the PaleoproterozoicWest African basement source is fitting with the Ava -lonian minimum zone (sensu SAMSOn et al., 2005).Low number of late Mesoproterozoic zircons(1.6–1.0 Ga) determined in the Ograzhden Unit(samples by AnTić et al., 2016b) does not exclude theinflu ence by an Avalonian source. it appears that juvenile LC SMU was a kind ofneoproterozoic marginal basin associated with thenorth Gondwanan foredeep (including the Ava lonian-Cadomian magmatic arc stage; AnTić et al., 2016). Theneoproterozoic relationship with the Suprageticbasement is still ambiguous, despite a widespreadneoproterozoic to early Cambrian magmatism (AnTićet al., 2016) connecting these two basement units.The perplexing relationship is further marked by thepresence of Lower Ordo vician brachiopods (PAVLOVić,1977). To make mat ters more complex, the presenceof a wi despread Middle Ordovician magmatic event

60 years of the Serbo-Macedonian Unit concept: From Cadomian towards Alpine tectonic frameworks

55Geol. an. Balk. poluos., 2020, 81 (1), 41–66



(472–456 Ma, emplacement of mafic dykes; AnTić etal., 2016) with  almost  identical age is docu mentedwithin the Sebeş-Lotru terrane, ca. 460 Ma; BALin TOniet al., 2010; Ograzhden unit; ZAGOrCHeV et al., 2012,2015; MACHeVA et al., 2016). Such early Paleozoicimprint pattern suggests a more complex “intra-Ordovician” lithospheric-scale episode (see STePHAnet al., 2019, for a discussion). extension and the onsetof the Paleozoic latitudinal drift of these peri-Gondwanan terranes begun after this peculiar stage.This stage can tentatively be marked by the contactbetween latter terranes (Fig.4). The se paration fromthe northern Gondwana mainland enabled theoceanic spreading and drift that pro duced deep-marine conditions and the formation of the

sedimentary cover belonging to the “Kučaj/GeticUnit” (latest Ordovician – Silurian; sensu KrSTić et al.,2005; c.f. SPAHić et al., 2019a and references therein).
ConclusionsA short summary after 60 years of working in thecomplex Serbo-Macedonian basement entity is asfollows:– The LC SMU represents a segment of widercontinental margin of neoproterozoic–Lower Ordo -vician age imprinted with a set of Cadomian andearly Paleozoic isotopic characteristics. This settingreflects a protracted Pan-African to Lower Paleozoicsetting of peri-Gondwanan nappes;  – LC SMU is a highly complex crustal amalga -mation (no evidence of cratonic crust; Fig. 5) withthe documented repeated anatexis (ZAGOrCHeV,2015). The Supragetic basement is an ocean floorassembly of the similar age (AnTić et al., 2016b;SPAHić et al., 2019 and references therein);– in a broader tectonic context, we suggest thatthese peri-Gondwanan systems (in the configura -tion of Alpine nappes) with distinctly differentbasements were under direct control of the south -ward sub duction of an early Paleozoic ocean. Thisterrane assembly LC SMU-Supragetic initiallyamalgamated along the north Gondwanan – Ca -domian continental margin involving an unknownevent that occurred sometime during post-Cam -brian. in paleogeogra phical terms, both peri-Gon-dwanan systems (the LC SMU and the Supra -getic/Getic) were situated in an outer flank of thePan-African margin; – Post-Lower Paleozoic events significantly dis -rupted the original configuration of the twoad joining systems: LC SMU and Supragetic base -ment. Despite significant tectonodepositionaldiscrepancies, both systems can be regarded asdiscrete entities in the Alpine structural plan assuggested by the KArAMATA & KrSTić (1996).
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Fig. 5. Synoptic stratigraphic chart of the Cadomian continent
(after MUrPhy et al,. 2012, simplified).The comparison with the
LC SMU: LC SMU is fitting with the uppermost Cadomian events,
a segment of Cadomian continental platform i.e. margin basin.
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Резиме

60 година концепта Српско-
македонске јединице: Од кадомске
до алпске тектонске конфигурацијеНакон 60 година од када је DiMiTrijeVić (1959)указао на разлике између „Родопске масе“ ињеног тада „западног дела“ (PeTKOVić, 1958), јошувек постоје недоумице око самог настанка као иготово целе фанерозојске еволуције, тада но во-издвојене „Српско-македонске масе“ („Доњикомплекс“ и „Горњи комплекс“/Супраге тик/“Вла -сина комплекс“). Овај кристаласти блок (Срп-ско-македонска јединица) неопро теро зој ско-доњопалеозојске старости (KALenić et al., 1975;AnTić et al., 2016b) на западу се граничи саВардарском зоном, а према истоку са Су прагетикјединицом (некада „Власински комплекс“) ињеним мезозојским седиментима.У горњопалеозојском смислу, оно што се засада може закључити јесте да је овај кри сталаститеран некада био део варисцијске европске корекоја је накнадно прерађена алпском тектоником(AnTić et al., 2017). Ме ђутим, у доњoпалеозојскомпалеогеографском и палеотектонском смислу једокументовано присуство пери-Гондванског те -рана кадомске старости који потиче са удаљенесеверне континенталне маргине Гондване (e.g.,ALeKSić et al., 1988; CArMinATi et al., 2004; HiMMerKUSet al., 2009; MeinHOLD et al., 2010; AnTić et al., 2016b;ABBO et al., 2020). Поред обновљеног интереса за ову кри -сталасту јединицу, бројне недоумице (e.g., GrUBić

et al., 1999; GerDjiKOV et al., 2014; SPAHić & GAUDenyi,2019) отежавају решавање полифазне палео -географске и тектонске еволуције по менутогкри сталастог блока: (1) Суштински, још увек је нејасно коме при падау Алпском структурном плану Српско- ма ке донскајединица („Доњи комплекс Српско-македонскајединица“)? Да ли је то самостални крсталастиблок некадашње европске маргине (геотек тонскајединица првог реда), или припада пакету кредно-палеогених навлака које се карактеришу источномвергенцом Алпског навлачења?  (2) Какав је оригинални доњепалеозојскиоднос Српско-ма кедонске јединице са Супра -гетик јединицом и бејсментом?  (3) Која тектонска јединица представља нас -тавак Српско-македонске јединице („Доњегкомплекса“) према северу, тј. у румунском делуЈужних Карпата? (4) Која је примарна палеодепозициона и тек -тонска средина која је могла да прихвати такозначајну количину кластичног детритуса (e.g.,AViGAD et al., 2017)?; (5) Који литосферни догађај је узроковао на -станак недовољно истраженог ордовицијумскогтермалног оверпринта (472–456 Ma, нумеричкиподаци старости од AnTić et al., 2016a ,b; „Себеш-Лотру теран“, ca. 460 Ma; BALinTOni et al., 2010;Огражден јединица, 462 Ma; ZAGOrCHeV et al., 2012,2015; MACHeVA et al., 2016)? (6) Која је била улога Српско-македонске је -динице („Доњег комплекса“) у пермо-тријаскомотварању Неотетиса, и који је био однос са та -дашњим западним Палеотетисом?Овај рад представља наставак регионално-геолошких студија (SPAHić & GAUDenyi, 2018, 2019;SPAHić et al., 2019 а,b; SPAHić et al., 2020) и заснивасе на подацима везаним за Српско-македонскујединицу („Доњи комплекс“) (HiMMerKUS et al.,2009; MeinHOLD et al., 2010; AnTić et al., 2016a,2017, ABBO et al., 2020). Кроз покушај да укажемона неке од могућих решења на горе-поменутепро блеме, рад се фокусира на Српско-маке -донску јединицу („Доњи комплекс“). У раду суразли чити раније публиковани подаци ставље -ни у модеран палеогеографски и тектонскикон текст. Као закључак обимног литературног
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истражи вања, као и кроз анализу аналитичкихподатака, указано је на постојање пре-Варис -цијског литосферног догађаја највероватнијеордовицијумске старости. Искључиво када себуде утврдио директан оригинални однос из -међу Српско-македонске јединице и  уп ра гетика
биће омогућено решавање проблема како ва -рисцијске конфигурације тако алпске и ко  ре-лације ових бејсментских јединица. 
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