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Abstract. new ammonoid data prove an early Late Pliensbachian deepeningevent above the ?Late Hettangian-Sinemurian shallow-subtidal gray-reddishmicro-oncoidal-foraminifera grainstone facies and the ?early Pliensbachiandeeper-marine micro-oncoidal-crinoidal-ammonoid wacke- to packstonefacies. Based on the presence of Fuciniceras lavinianum (Fucini), Lytoceras
ovimontanum Geyer and Arieticeratinae gen. indet. from a hardground abovethe deeper-water micro-oncoidal limestones in the Mihajlovići section (north -eastern Montenegro) a Late Pliensbachian to early Toarcian condensationhorizon is proven. The Middle Toarcian ammonoid-bearing horizon alsoyielded species not known from previous studies: Calliphylloceras capitanii(cATuLLo), Harpoceras subplanatum (oPPeL) and Furloceras aff. chelussii (PAriScH& ViALe), also described in the present paper. These new data prove a stepwisedeepening of the depositional area during the early and the Middle Jurassicreflected in detail in four sedimentary members: 1) ?Late Hettangian to Sine -murian/?earliest Pliensbachian open-marine shallow subtital micro-oncoidallimestones; 2) ?early to Late Pliensbachian open-marine condensed limesto -nes with few micro-oncoids and more open-marine influence; 3) Toarcianopen-marine condensed red limestones with hardgrounds; and 4) condensedred nodular Bositra Limestone. These four members are separated by hard -rounds representing stratigraphic gaps in deposition. The stepwise deepeningduring the early-Middle Jurassic follows the general trend of deposition asknown in the whole Western Tethys realm above the Late Triassic Dachsteincarbonate Platform.
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Апстракт. Нови подаци о амоноидима доказују рано касноплинзбашкопродубљивање изнад плитке субтајдалне сиво-црвенкасте микроонко -идно-фораминиферске грејнстон фације ?каснохетаншко-синемурскогдоба и дубоководне микроонкоидно-криноидско-амонитске векстон допекстон фације ?раног плинзбашког доба. На основу врста Fuciniceras
lavinianum (Fucini), Lytoceras ovimontanum Geyer и Arieticeratinae gen. indet.из хардгрaунда који се налази изнад онкоидних кречњака у Михај -ловићима доказана је горњоплинзбашка до доњотоарска старост овогкондензованог хоризонта. У оквиру средњотоарског хоризонта прона -



IntroductionThe early-Middle Jurassic depositional history inthe inner Dinarides is poorly known due to the lackof available outcrops, and modern microfacies ana -lysis in combination with exact biostratigraphic dataare very rare (GAWLick et al., 2017, 2020 and re -ferences therein; HAAS et al., 2019). in contrast to theearly–Middle Jurassic well known depositionalhistory in the outer Dinarides, i.e. the Adriatic car -bonate Platform Basement and the Adriatic carbo -nate Platform evolution (VLAHoVić et al., 2005 andreferences therein), the transitional zone betweenthe early–Middle Jurassic shallow-water depositi onalrealm of the outer Dinarides and the open shelfenvironment (inner Dinarides) near to the neo-Tethys ocean to the east (GAWLick et al., 2016; WestVardar ocean in the nomenclature of ScHMiD et al.,2008, 2020) is poorly known. early–Middle Jurassicsedimentary rocks from the outer shelf environ mentare practically unknown, since they were in partsremoved/eroded or overthrust in the course of Mid -dle to Late Jurassic west-directed ophiolite obduction(GAWLick et al., 2016, 2020; GAWLick & MiSSoni, 2019and references therein). only few remains of thisfacies belt are known preserved either as smallcomponents in the late Middle to early Late Jurassictrench-like fore land basin fills (GAWLick et al., 2017)or are pre served as metamor phosed successions(e.g., in the kopoanik area: ScHeFer et al., 2010). in

addition, due to intense erosion after mountain upliftfrom the kimmerid gian/Tithonian boundary on -wards (GAW Lick et al., 2017, 2020) most of the Jurassicouter shelf suc cessions were eroded. especially in theareas of the Late Triassic open lagoonal facies belt(open lago onal Dachstein Lime stone: GAWLick et al.,2017, 2020) transitional to the Late Triassic reef belt,where the presence of early–Middle Jurassic con -densed red nodular limestone successions could sofar only be reconstructed from pebble anaylsis(GAWLick et al., 2017) early–Middle Jurassic sequ -ences are preserved only in rare cases. The detaileddeepening history of this red nodular early–MiddleJurassic limestones (Ammonitico ros so), with itswell-known and in detail described facies chara -cteristics (FLüGeL, 2004 and references therein) andthe adjacent facies belts transitional to the Adriaticcarbonate Platform Basement, can in the inner Dina -rides only be reconstructed indirectly.in addition, sedimentary sections transitionalfrom shallow-water areas to this red nodular lime -tone open shelf environment are not preserved inmost areas of the eastern Mediterranean mountainranges, i.e. the eastern Alps, Western carpathians.Here, red nodular limestones, i.e. the open-marinecondensed environment, were formed directly ontop of the shallow-water limestones of the Dach -stein carbonate Platform. early–Middle Juras sicsedimentary succession with shallow-water lime -stones in the earliest Jurassic followed by middle–

MArtiN ĐAKoVić, HANS-JürGEN GAwLicK & MiLAN SuDAr

Geol. an. Balk. poluos., 2021, 82 (1), 1–252

ђене су врсте које нису констатоване ранијим истраживањима: Calli -
phylloceras capitanii (cATuLLo), Harpoceras subplanatum (oPPeL) и Furlocerasaff. chelussii (PAriScH & ViALe), а које су такође описане у овом раду. Новиподаци доказују постепено продубљивање током ране и средње јуре којеје детаљно документовано у следећа четири седиментнa члана: 1) плит -ководни субтајдални микроонкоидни кречњаци отвореног мора ?касногхетанжа до синемура/?најранијег плинзбашког доба; 2) кондензованикречњаци отвореног мора са ријетким микроонкоидима и већим ути -цајем отвореног мора него у претходном члану, ?раног до касног плин -збашког доба; 3) кондензовани кречњаци са хардграундима отвореногмора тоарске старости; и 4) кондензовани црвени нодуларни Bositraкречњаци. Ова четири члана су одвојена хардграундима који пред -стављају стратиграфске прекиде у депозицији. Постепено про дуб -љивање током ране-средње јуре прати општи тренд депозиције какав јепознат у читавом западном Тетису изнад каснотријаске дах штајнскекарбонатне платформе.

Кључне речи:
Западни Тетис, Динариди,
плинзбашки кат, амоноиди,
биостратиграфија, СИ Црна Гора



late early Jurassic and Middle Jurassic deeper-waterred nodular limestones are well described only inthe eastern Southern Alps (for italy: MASeTTi et al.,2012 and references therein; for Slovenia: BuSer &DozeT, 2009 and references therein) or the Trans -danubuian range (HAAS, 2012; cSáSzAr et al., 2018and references therein). never theless, they maydiffer from the sedimentary evolution in the Dina -rides. in the eastern Alps or Western carpathiansmainly early–Middle Jurassic deep-water limesto -nes, often in red nodular condensed facies areknown (HAAS et al., 2011 and references therein).However, all these areas are affected by the openinghistory of the Alpine Atlantic (Ligurian, Piemont,Penninic, Vah oceans in other nomencla ture: MiSSoni& GAWLick, 2011) from Hettangian times onwards.There, the early–Middle Jurassic sedimentary suc -cessions may reflect in their depo sitional historytectonostratigraphic events, i.e. the opening historyof the Alpine Atlantic rather more as similar suc -cessions in the Dinarides, which are more or lessshielded by the Adriatic carbonate Platform (and itsbasement) towards the opening history of theAlpine Atlantic. Therefore, it is hard to decide ifevents in the sedimentary record in these succes -sions reflect regional, over-regional or global events,or a mixture. Successions in the inner Dinaridesmay provide a possibility to filter global and over -regional events and their importance.Furthermore, a detailed knowledge about thesedimentary history of this transitional facies beltbetween the Adriatic carbonate Platform and itsbasement and the open shelf environment, which ispreserved in rare outcrops in the inner Dinaridesalong a cross-section from southwest Serbia tonortheast Montenegro, also provide the possibiltyto fill the gap in understanding the early–MiddleJurassic depositional history in the inner Dinarides.new ammonoid findings from early Jurassichardgrounds in northeastern Montenegro (Mihajlo -vići section: Fig. 1) enable a good chance to fill thegap in knowledge about the depositional history inearly–Middle Jurassic times, i.e. the stepwise de -epening of the depositional realm throughout theearly–Middle Jurassic.The ammonoid fauna from the Middle ToarcianBifrons zone of the Mihajlovići section is well

known also from several other localities in Mon-tenegro (e.g., in Vojnik Mt.: Bešić, 1948; rADoičić-Br -STinA, 1956; MirkoVić, 1965), but frequently withoutclear determination of the biostratigraphic zone.The Jurassic section in Mihajlovići, located ap -proximately 10 km east of the town Pljevlja on theroad from Pljevlja to Prijepolje (Fig. 1B), has beenstudied in detail for almost a century, with specialattention drawn to the early Jurassic ammonoidfauna discovered in red nodular limestones. Thesection was first described by ŽiVkoVić & MiLoJeVić(1934) and an assigned carnian age based on ascarce ammonoid association. After this, the sectionwas studied in detail by rADoičić-BrSTinA (1956),nöTH (1956), MirkoVić (1970), rAMPnoux (1974),rABrenoVić et al. (2012), MeToDieV et al. (2013),oSToJić & MiLić (2014) and GAWLick et al. (2020).Most of the aforementioned authors agree that theammonoid assemblage determined from red nodu -lar limestones of this locality is Toarcian in age,while rABrenoVić et al. (2012) and MeToDieV et al.(2013) are designating it for the first time as Bifronszone fauna. However, the age of the underlyingyellow-grey limestones is interpreted differently.rABrenoVić et al. (2012) assigned these limestonesto the ?Late Hettangian–Simemurian (see discus -sion in GAWLick et al. 2017, 2020).According to rAMPnoux (1974) the red nodularlimestones from Mihajlovići contain ammonoids ofearly Toarcian age, mixed faunas of Middle to LateToarcian age, and an indeterminable fauna of up per -most early Jurassic to early Middle Jurassic. Theunderlying pink and yellow limestones contain amicrofauna indicating that its higher parts are of ear -ly Jurassic age. in the most recent paper on the bio -stratigraphy of this section (e.g., rABrenoVić et al.,2012), the age of the yellow-grey limestones under -lying the red ammonoid-bearing horizon is de termin -ed as Sinemurian, based on foraminifera assemblages.A new collection of ammonoids allows now amore precise age determination of the micro-onco -idal limestones below the Toarcian condensed rednodular limestones and to date exactly the stepwisedeepen ing history in this transitional facies beltfrom the shallow-marine Adriatic carbonate Plat -form Base ment (sensu VLAHoVić et al., 2005) to thewest and the open shelf environment to the east, i.e.
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the western passive continental margin of the neo-Tethys ocean. in addition, a detailed study of themicrofacies of the different members shows achange in the depositi onal environment duringearly–Middle Jurassic times. in general a deepingtrend can be observed and the different parts of thesuccessions are divided by the formation of con -densed limestones or hard grounds, i.e. times ofstratigraphic condensation (e.g., JenkynS, 1971;FürSicH, 1971; MArTire, 1992; GoMez & FernAnDez-LoPez, 1994; WenDT, 2017).
Geological setting of Mihajlovići sectionThe studied Mihajlovići section is located in north -eastern Montenegro and belongs to the un derlyingTriassic–Jurassic parautochthonous se quences of theeast Bosnian–Durmitor Megaunit in sense of GAWLicket al. (2017, 2020; compare ScHMiD et al. 2008, 2020).This area is mostly built by Late Triassic shallow-water limestones, with rare oc currences of early to

Middle Jurassic limestones and Middle to Late Juras -sic radiolarites. Geological rela tions are described byMirkoVić (1970) and rAMP noux (1974), and moredetailed descriptions of the Mihajlovići locality aregiven by rABrenoVić et al. (2012), MeToDieV et al.(2013), and GAWLick et al. (2020).
Materialexcept for a few fragments mentioned by nöTH(1956, p. 181), ammonoids haven’t been discoveredin the yellow-grey limestones of the member 2 (Fig.2) of the Mihajlovići section. During recent investi -gations, three specimens belonging to Fuciniceras
lavinianum (Fucini), Lytoceras ovimontanum Geyer andArieticeratinae gen. indet. were found in the horizonjust below red nodular limestone of Middle Toarcianage. These species indicate an early Late Pliensba -chian age, at least for the upper part of yellow-greylimestones, which is very different than the ageassigned to these rocks by rABrenoVić et al. (2012).
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Fig. 1. A. Position of the Mihajlovići locality in NE Montenegro; B. Topographic map of the investigated area, arrows indicate directions
to Pljevlja or Prijepolje.



Also a new ammonoid fauna from the Hildoceras
bifrons horizon has been collected and the followingspecies were determined: Calliphylloceras capitanii(cATuLLo), Calliphylloceras cf. nilssoni (HeBerT), Calli -
phylloceras sp., Phylloceras heterophyllum (SoWerBy),
Lytoceras francisci (oPPeL), Lytoceras sp., Hildoceras
lusitanicum MeiSTer, Hildoceras bifrons (BruGuiere),
Hildoceras sp., Harpoceras subplanatum (oPPeL),
Harpoceras sp. and Furloceras aff. chelussii (PAriScH& ViALe). in the present paper, several specimens of
Calliphylloceras capitanii (cATuLLo), Harpoceras sub -
planatum (oPPeL) and Furloceras aff. chelussii (PA -riScH & ViALe) are described, since they representfirst findings of these species in the Middle ToarcianBifrons zone from this locality.
ResultsThe most detailed sedimentological columns anddescriptions of the Mihajlovići section are given byrABrenoVić et al. (2012) and GAWLick et al. (2020),and readers are refered to these publications.However, the new ammonoid data require a revisionof that part of the section assigned to the Sine -murian by rABrenoVić et al. (2012). The new ammo -noid dating clearly improves a stepwise deepeningthroughout the whole early–Middle Jurassic and thestratigraphic gaps in the early Jurassic are shorterin duration as interpreted before.The early Jurassic can now be subdivided based onammonoid data combined with microfacies ana lysisin following three members with the different ages: 1. Middle/Late Hettangian to Sinemurian, 2. early to Late Pliensbachian, and 3. Toarcian,followed in the Middle Jurassic by Bositra Limestone. The three early Jurassic members and the MiddleJurassic Bositra Limestone, as a fourth member,belong to the krš Gradac Formation as described byGAWLick et al. (2017, 2020).
?Middle/Late Hettangian to SinemurianThe lowermost part of the early Jurassic suc -cession consists of shallow-subtidal micro-oncoidal

limestones, mainly grain- and packstones (Fig. 3)with abundand benthic foraminifers, crinoids andonly few open-marine organisms. According torABrenoVić et al. (2012) the age of this part of thesuccessions is exclusively Sinemurian, but the bio -stratigraphic age is based only on the occurrence ofbenthic foraminifers assemblages from the upper 8meters of the succession (see Fig. 2). As markerforaminifers for the Sinemurian age rABrenoVić et al.(2012) particularly consider Ophthalmidium liasi -
cum (küeBLer & zWinGLi), Ophthalmidium leischneri(kriSTAn-ToLLMAnn), Lingu lina gr. tenera BorneMAnn,and Reinholdella planiconvexa (FucHS). While all ofthe mentioned species can be found in Sinemuriansedimentary rocks, they actually have a much longerbiostratigraphic age range, which is for specific taxaalready published by coPeSTAke & JoHnSon (1989),TriFonoVA (1993), TuDorAn (1997), HyLTon (2000),MAncineLLi et al. (2004), cAnALeS & HenriqueS (2008)amongst others.The lower part of the micro-oncoidal limestonesuccession can not be dated exactly, but containssimilar benthic foraminifers as documented fromthe higher part of the succession. These foraminifersare also known from early Jurassic successions inthe eastern Alps from the Hettangian reaching theSinemurian (BöHM, 1992; eBLi, 1997; BLAu, 1987a, b;BLAu & Grün, 1994, 1997; GAWLick et al., 2009a).Micro-oncoidal framework is the only mi cro -facies in this sedimentary member. Whereas in thelower part of this sedimentary member relativelylarge micro-oncoids with several layers are commonthe number of layers/laminae decreases upsection(Fig. 3). in addition, the variability of the benthicforaminifers and the amount of crinoid fragmentsincreases throughout this sedimentary member,clearly indicating a slight deepening trend duringthe ?Middle/Late Hettangian-Sinemurian. Accord -ing to FLüGeL (2004 and references therein) suchmicro-oncoidal frame work was formed in a shallow-subtidal environ ment. Missing shallow-water reefalor lagoonal components or organisms show that thedepositio nal environment of these micro-oncoidallimestones was relatively far away from the Adriaticcarbonate Platform Basement (according to VLAHo -Vić et al., 2005) with its abundant calcareous algaeand  different foraminifers assemblages (e.g., VeLić,
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2007), beside other organisms. We interpret there -fore the depositional environment and setting as atidally influenced marginal marine setting betweenthe Adriatic carbonate Platform Basement to thewest and the open-marine shelf of the neo-Tethysocean to the east.
? Early to Late PliensbachianrABrenoVić et al. (2012) assigned the lowermostpart of our sedimentary member 2 (Pliensbachian)also to the Sinemurian, based on biostratigraphicages of foraminifers, which were found roughly onemeter above the first hardground (section meter 16:
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Fig. 2. Early and Middle Jurassic parts of the Krš Gradac Formation in the Mihajlovići section, with sedimentary characteristics,
ammonoid layers, and sample positions. Thickness of the succession according to RaBRENOvić et al. (2012). For a detailed description of
the whole Late Triassic to Late Jurassic succession see GaWLiCK et al. (2020) and references therein.
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Fig. 3. Microfacies characteristics of the lowermost Early Jurassic sedimentary member of the Mihajlovići section. For sample position see
Fig. 2. 1. Layered and well-sorted micro-oncoidal pack- to grainstone from the basal part of the Jurassic. The nucleus of the micro-oncoids
are predominantly shell fragments, foraminifers, and crinoids. aggregate grains occur rarely. The foraminifers fauna is not very diverse,
involutinids and trocholinids are dominating. Sample SRB 535. Width of the photo: 1.25 cm. 2. Enlargement of 1. Showing micro-oncoids
with various nuclei and microbial induced cement between the micro-oncoids. The micro-oncoid in the centre of the photograph shows
involutina liassica (JONES) as nucleus. Width of the photo: 0.25 cm. 3. Micro-oncoidal packstones were also formed, beside the micro-oncoidal
grainstones. These packstone microfacies contain less micro-oncoids, and most organism fragments – predominantly crinoids, shell
fragments, benthic foraminifers – have only one microbial layer. Missing layering indicates bioturbation. Sample SRB 536. Width of the
photo: 1.25 cm. 4. Enlargement of 3, different part. Benthic foraminifers, i.e. involutina liassica (JONES), and crinoids are the most common
nuclei of the micro-oncoids. Width of the photo: 0.25 cm. 5. Slightly recrystallized well-sorted micro-oncoidal pack- to grainstone from the
upper part of the lowermost Early Jurassic member. Several micro-oncoids were solved during early diagenetic processes and replaced by
sparry calcite. important to note, that this diagenetic feature appears only in this part of the successions, other layers are not affected by
such strong recrystallization. Sample SRB 537. Width of the photo: 1.25 cm. 6. Well-sorted micro-oncoidal grainstone with predominantly
crinoid fragments as nuclei. The foraminifers occurring in the nuclei are much more diversed as in the lower part of this sedimentary
member. Sample SRB 538. Width of the photo: 1.25 cm.
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Fig. 2). A similar foraminifers assemblage as in themember below was determined. The age ranges ofthe used foraminifers are not exclusively indicativefor the Sinemurian, i.e. they are longer, at least to thePliensbachian. in contrast, there is an abrupt micro -facies change at this hardground. Whereas in thelowermost sedimentary member micro-oncoidalframework is the characteristic microfacies, thistype of microfacies is practically missing in thesedimentary member 2 (Fig. 4).new ammonoid specimens are found in theuppermost 40 centimeters of member 2 (Fig. 2),below the upper hard-ground surface with theMiddle Toarcian ammonoids. The age of this levelbased on an ammonoid fauna with Fuciniceras
lavinianum (Fucini), indicates clearly an early LatePliensbachian, establishing the Lavinianum zone inthis locality.According to these new early upper Pliensba -chian ammonoids we assign the age of the sedi -mentary member 2 as ?early Pliensbachian to earlyLate Pliensbachian. The hardground at the base ofmember 2 may represent therefore a gap of theuppermost Sinemurian to the early Pliensbachian,which would be in accordance with sections knownin the Southern Alps (MASeTTi et al., 2017). Thehardground above the early upper Pliensbachianammonoids would therefore represent a longer gapin the depositional history, i.e. the rest of thePliensbachian and the lowermost Toarcian is notdocumented by the deposition of sedimentaryrocks, and subsolution during this time span wasforming the hardground on top of the early upperPliensbachian ammonoid-bearing horizon (Fig. 4).The microfacies characteristics of the Pliensba -chian reddish limestones differs significantly fromthe ?Late Hettangian-Sinemurian micro-oncoidallimestones. Micro-oncoids are practically missing inmost parts of this member. only in few levels somefew micro-oncoids appear, mainly with foraminifersas core. Wackestones with thick shells (brachiopods,?bivalves), crinoids, some foraminifers and ammo -noid shells are dominant (Fig. 4). Around the levelwith the early upper Pliensbachian ammonoids thelimestones are more condensed, as visible in thedensely packed ammonid-crinoid-foraminiferspackstones. Such microfacies types point to depo -

sition in a relative low-energetic deeper-water envi -ronment. Missing shallow-water organisms clearlyindicate a depositional realm far from a shallow-water carbonate production area, i. e. the Adriaticcarbonate Platform Basement, where contempo -raneously the Lithiotis carbonate platform wasformed (VLAHoVić et al., 2005; GAWLick & ScHLAGinT -WeiT, 2019). The condensend early upper Pliensba -chian level may correlate with the slight deepeningevent in the Lithiotis platform evolution, wheresiliceous deeper-water layers were deposited abovemassive lithiotid build-ups (Litiosepta compressarange zone, GAWLick & ScHLAGinTWeiT, 2019). Thechange in the microfacies from the micro-oncoidalfacies in the ?Late Hettangian-Sinemurian to thePliensbachian deeper-water environment clearlyindicates ongoing deepening.
ToarcianThe Toarcian part of the early Jurassic successionin Mihajlovići is represented by deeper open-marinenodular and condensed limestones. The lowermostlayer contains a rich Middle Toarcian ammonoidfauna (rABrenoVić et al., 2012; MeToDieV et al., 2013;this paper). The hardground itself consists of aFe/Mn-crust indicating a lithified sea floor and atime of non-deposition, i.e. a gap. Ammonoids ap -pear slightly above this hardground again in amicro-oncoidal facies and in crinoid-foraminifers-ammonoid limestones (Fig. 5). Here in the (Middle)Toarcian (Bifrons zone according to rABrenoVić etal., 2012) these micro-oncoids are much smaller, notas common as in the ?Late Hettangian-Sinemurianand have mainly only one or two rims (Fig. 5).Wacke- to packstones with common ammonoidfragments, foraminifers and crinoids are the do -minant microfacies throughout the Toarcian part ofthe section, often with indication of ongoing hard -ground formation (Fig. 5) as indicated by thecommon lithoclasts with in cases Fe/Mn-crusts,shells with indications of boring organisms andlayered hardgrounds. Gastropods and benthic fora -minifers are also common. This microfacies indi -cates deposition in a low-energy relative deep-wa-ter environment (open shelf environment).
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Fig. 4. Microfacies of the Pliensbachian reddish deeper-water limestones of the Mihajlovići section. For sample position see Fig. 2. 1.
Shell-rich packstone with same rare foraminifers. Lowermost part of member 2. Sample v5. Width of the photo: 0.35 cm. 2. Wackestone
with juvenile ammonoids, gastropods and some few foraminifers. Sample v6. Width of the photo: 0.35 cm. 3. Crinoidal-rich wackestone
with gastropods, foraminifers and few oncoidal grains. Sample SRB 539. Width of the photo: 1.25 cm. 4. Enlargement of 3., other view.
Crinoid-foraminifers wackestone with few small oncoidal grains. in the central part of the photo two specimen of involutina liassica
(JONES) are visible. Width of the photo: 0.25 cm. 5. Condensed ammonid-crinoid-foraminifers packstone. Sample SRB 543. Width of the
photo: 1.25 cm. 6. Enlargement of 5., other view. Wackestone rich in juvenile ammonoids. Width of the photo: 0.25 cm.
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Fig. 5. Microfacies of the Toarcian reddish deeper-water limestones of the Mihajlovići section. For sample position see Fig. 2. 1. Micro-
oncoidal packstone with ammonoids, crinoids, ostracods, and some foraminifers. Sample SRB 540. Width of the photo: 1.25 cm. 2. Micro-
oncoidal components with juvenile ammonoids, shell fragments or foraminifers (involutina sp.) as cores beside crinoid fragments.
Sample SRB 540, other view. Width of the photo: 0.5 cm. 3. Crinoid-ammonoid wacke- to packstone with some micro-oncoids. Sample
SRB 541. Width of the photo: 1.25 cm. 4. Hardground on top of a crinoid-foraminifers-ammonoid wackestone and overlying shell-rich
packstone with lithoclasts, shell fragments and ammonoids. Sample SRB 542. Width of the photo: 0.5 cm. 5. Condensed crinoid-ammonoid
wacke- to packstone with foraminifers and indication of hardground formation. Sample SRB 542. Width of the photo: 0.5 cm. 6. Con -
densed crinoid-framinifers-gastropod wacke- to packstone with juvenile ammonoids, a foraminifer involutina cf. liassica (JONES) and
ostracod shells, lithoclasts and hardgrounds. Sample SRB 542. Width of the photo: 0.25 cm.



Middle Jurassic (Bajocian-?Bathonian)After a long-lasting gap the Toarcian red nodularlimestones are overlain by Middle Jurassic (Bajocian-?Bathonian) Bositra Limestone (Fig. 6). Above a hard -ground deposition of condensed red nodular lime-stones with juvenile ammonoids, crinoids and Bositrashells (filaments, Posidonia shells – compare FLüGeL,2004) started. The microfacies with a lot of lithoclasts,Fe/Mn crusts and the extreme enrich ment of shellsindicate a very slow depositional rate, as typical forhemipelagic open marine settings with less carbonateproduction causing stratigraphic conden sation. im -portant to note, that radiolarians, normally quitetypical for the Bositra facies, are quite rare or prac -

tically missing. Deposition of such „Limestones withfilaments“ (FLüGeL, 2004) started after the Toarcianoceanic Anoxic event in the Late Toarcian (BöHM,1992) and prevail until the kim meridgian in cases.Mass occurrences of Bositra shells are normally quitecommon in Bajocian-Batho nian times, and they arerather rare in Late Toarcian to Aalenian times (BöHM,1992, 2003; eBLi, 1997) and are also more rare in thecallovian. Furthermore, the onset of radiolaritedeposition in this region started in the Bathonian(GAWLick et al., 2017, 2020). Therefore we assign theage of the Bositra Limestone to the Bajocian/?Ba -thonian. This age is also confirm ed by the findings of
Globochaete alpina LoMBArD, Globuligerina oxfordiana(GriGeLiS) and Trochaminna globoconica TySzkA &
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Fig. 6. Microfacies of the Middle Jurassic reddish Bositra Limestone of the Mihajlovići section. For sample position see Fig. 2. 1. Extremely
condensed Bositra Limestone with crinoids and juvenile ammonoids. Hardground with a densely packed crinoidal limestone above a
Bositra and ammonoids bearing wacke- to packstone. Sample SRB 544. Width of the photo: 0.5 cm. 2. Layer of juvenile ammonoids
with shell fragments, lithoclasts and Bositra shells. Sample SRB 544. Width of the photo: 0.5 cm. 3. Densely packed Bositra Limestone
with some crinoids. Sample SRB 545. Width of the photo: 1.25 cm. 4. Packstone with juvenile ammonoids, crinoids and Bositra shells.
Sample SRB 545. Width of the photo: 0.25 cm.



kAMinSki from the upper part of the Bositra Limestonеby rABrenoVić et al. (2012).
Systematic paleontologySystematic descriptions follow the classificationof early Jurassic ammonoids given by MeiSTer et al.(2017, and reference therein), where the authorssummarize the work on this subject over the last 30years. For all specimens wherever measurementswere possible, dimensions of the diameter of theshell (D), whorl height (H), whorl width (W) andumbilical diameter (u) are given in milimeters andfor H/D, W/D and u/D in percentages of D. Thecomplete list of synonymy is not given, since all thereferences needed could not be aquired. instead,special attention was given to the most recentreferences that could be found as well as thepublications where the species were first described.However, new publications in which specimens arenot figured were not placed in the synonymy.The collection is stored in the Geological Surveyof Montenegro, Podgorica. each specimen has an in-ventory number, which consists of abbreviations forthe locality (MiH – Mihajlovići), number of the spec-imen and the abbreviation for the year when thespecimen was found (e.g., MiH-20/19).
Class cePHALoPoDA cuVier, 1798
Subclass Ammonoidea ziTTeL, 1884
Order Phylloceratida ArkeLL, 1950
Superfamily Phylloceratoidea ziTTeL, 1884
Family Phylloceratidae ziTTeL, 1884
Genus Calliphylloceras SPATH, 1927

Calliphylloceras capitanii (cATuLLo, 1847)Fig. 7A
1853 ammonites capitanei – cATuLLo: 222, pl. 4, fig. 4.1867–1881 ammonites (Phylloceras) capitanei –Mene -GHini: 94, pl. 18, figs. 4–6.2011 Calliphylloceras capitanii (cATuLLo) – koVácS: 10, pl.2, figs. 1–2, pl. 3, figs. 5–6, with synonymy.

Material. one internal mold (inventory numberMiH-1/19).

Description. Specimen of medium size, involute,compressed, elliptical in shape. The whorl section ishigh oval, elliptical, with maximum thickness abovethe umbilicus. The venter is rounded, with gradualtransition towards the flanks, which are slightlyconvex. The umbilicus is small, rounded andcovered by sediment. The ornamentation consistsof prorsiradiate, concave constrictions, that becomeweaker towards the venter, but pass over it. Thespecimen bears 7 constrictions that are partlydamaged. The suture line is partly worn down, butwith long symetric lobes, triphyllic first latteralsaddle and diphyllic other saddles.
Dimensions.

Remarks. The species is very similar to Calli -
phylloceras nilssoni (HéBerT) with the number andshape of constrictions being the main differencebetween the two, as indicated by koVácS (2011).

Occurence. Calliphylloceras capitanii is knownfrom early to Middle Toarcian of italy, Greece,Austria, Albania, Algeria, Hungary and probablyTurkey (koVácS, 2011).The discovery in Mihajlovići section representsthe first finding of this species in the MiddleToarcian Bifrons zone of Montenegro, as well as inthe whole inner Dinarides.
Order Psiloceratida HoušA, 1965
Superfamily Lytoceratoidea neuMAyr, 1875
Family Lytoceratidae neuMAyr, 1875
Genus Lytoceras SueSS, 1865

Lytoceras ovimontanum Geyer, 1893Fig. 7G-i
1893 Lytoceras ovimontanum nov. sp., Geyer: 55, pl. 8, fig. 1.1900 Lytoceras ovimontanum Geyer – BeTToni: 36, pl. 2,fig. 4.1980 Lytoceras ovimontanum Geyer – cASTeLLi: 50, pl. 3,fig. 1.1980 Lytoceras nothum MeneGHini – cASTeLLi: 49, pl. 2,figs. 5-6.1998 Lytoceras ovimontanum Geyer – Géczy & MeiSTer:98, pl. 5, figs. 1, 6 and 7.
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2003 Lytoceras ovimontanum Geyer – MeiSTer & FrieBe:28, pl. 3, fig. 14, pl. 4, fig. 1.2017 Lytoceras ovimontanum Geyer – MeiSTer et al.: 100,pl. 4, figs. 1 and 4, pl. 5, figs. 1 and 5, with sy -nonymy.
Material. one partially preserved internal mold(MiH-21/19).
Description. Specimen of medium size, evolute.The whorl section is suboval, with maximumthickness above the umbilicus. The venter is round -ed, with very slightly pronounced transition to -wards the flanks, which are straight. The umbi licusis wide, taking approximately half of the specimen,deep and with overhanging transition towards theflanks. The ornamentation is not preserved. Thesuture line is only partially visible, with complexfirst lateral lobe and a complex first lateral saddle.Due to bad preservation of the spe cimen, the di -mensions could not be measured.
Remarks. even though the ornamentation or acomplete suture line is not preserved, Geyer (1893)described the overhanging transition from theumbilicus towards the flanks as to be one of themost important characteristics of the species, whichis very well pronounced on the specimen fromMihajlovići. Likewise, suboval whorl section repre -sents also as important characteristic, as indicatedby MeiSTer & FrieBe (2003).
Occurence. The species is known from LatePliensbachian of italy, Austria, Hungary, Morocco,Algeria and France (MeiSTer et al. 2017).The discovery in Mihajlovići locality representsthe first finding of this species in the early LatePliensbachian Lavinianum zone of Montenegro, aswell as in the whole inner Dinarides.

Superfamily Hildoceratoidea HyATT, 1867
Family Hildoceratidae HyATT, 1867
Subfamily Harpoceratinae neuMAyr, 1875
Genus Fuciniceras HAAS, 1913

Fuciniceras lavinianum (Fucini, 1900)Fig. 7B–c
1900 Hildoceras Lavinianum MeneGHini in Fucini: 52, pl.11, figs. 6–7.

1900 Hildoceras Lavinianum MeneGHini var. coniungensFucini: 54, pl. 12, figs. 2–3.1991 Fuciniceras gr. lavinianum (Fucini) – BLAu & Mei -STer: 182, pl. 5, fig. 23, pl. 6, figs. 5–11.1998 Fuciniceras gr. lavinianum (Fucini)–portisi (Fucini)– Géczy & MeiSTer: 111, pl. 7, fig. 7, pl. 8, figs. 1–11,pl. 9, figs. 1–3 and 5.2003 Fuciniceras lavinianum (MeneGHini in Fucini) –MAccHioni & MeiSTer: 388, pl. 4, figs. 10–16 and 18.2007 Fuciniceras (F.) gr. lavinianum (MeneGHini) – FAuréet al.: 489, fig. 6F–H.2011 Fuciniceras gr. lavinianum (Fucini)–portisi (Fucini) –MeiSTer et al.: 117.e38, figs. 21 (1–14) and 22 (1–7).2014 Fuciniceras gr. portisi (Fucini)–lavinianum (Fucini)– MeiSTer & BLAu: 262, figs. 4n–v and 5a–u, withsynonymy.
Material. one partially preserved specimen(MiH-20/19).
Description. All of the species characteristicscould not be observed, as it is only partially andpoorly preserved. The whorl section is subrectan -gular, with maximum thickness in the middle of thesection. The venter is very characteristic, trica -rinate-bisulcate, with the keel in the middle beingslightly more pronounced and sulci not very deep.The flanks are straight, with sharp transitiontowards the venter. The umbilicus is covered withsediment, not visible. The ornamentation consistsof angustirursiradiate ribs that are very fainthe nearthe umbilical edge and become stronger on mid-flank, reach ventro-lateral edge where they dis -sappear. The suture line is not preserved.
Dimensions.

Remarks. As already noted by MAccHioni & Mei -STer (2003) clear distinction between Fuciniceras
lavinianum and Fuciniceras portisi is not easy toestablish, which is the reason why these close formsare usually described in recent literature as Fuci -
niceras gr. lavinianum (Fucini)–portisi (Fucini). Thespecimen from Mihajlovići shows most resemblenceto the species Hildoceras Lavinianum described byFucini (1900), especially the ones that the author
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determined as Hildoceras Lavinianum var. coniun -
gens. MAccHioni & MeiSTer (2003) consider these laterforms to be closer to Fuciniceras portisi, which theyinclude into Fuciniceras ambiguum, neglecting how -ever differences in the shape of whorl section orventer between these and specimens described byFucini (1900) as Grammoceras Portisi. Additionaldifference between F. lavinianum and F. portisi canalso be observed in their ornamentation, where itseems that the later has more robust ribbing. How -ever, all of this can be intraspecific variations withinone very variable species. in any case, thoroughrevision of the genus is needed, so valid and welldefined species can be established. Solution for thiscan perhaps be found in the criteria published byBArDin et al. (2017) for the family Hildoceratidae ina detailed study of the phylogeny of this group.

Occurence. The species is known from italy,Hungary, Spain and Morocco and is considered azonal species for Lavinianum zone (MAccHioni &MeiSTer, 2003). BLAu & MeiSTer (1991) reported itfrom Late Pliensbachian of Austria and FAuré et al.(2007) describe it also from Tunisia.The discovery in Mihajlovići section makes itpossible to establish this zone in the early LatePliensbachian of Montenegro, as well as in the wholeinner Dinarides.
Genus Harpoceras WAAGen, 1869

Harpoceras subplanatum (oPPeL, 1856)Fig. 7e
1846 ammonites complanatus BruGuieré – D’orBiGny: 353,pl. 114, figs. 1–2 and 4 (non. fig. 3).1856 ammonites subplanatus oPPeL: 244.1967 Polyplectus subplanatus (oPPeL) – Géczy: 123, pl. 2,fig. 4.1972 Harpoceras subplanatum (oPPeL) –Guex: 638, pl. 5,fig. 8.1986 Polyplectus subplanatus (oPPeL) – GAkoVić: 115, pl.19, fig. 2.1992 Harpoceras subplanatum (oPPeL) – HoWArTH: 136,text-fig. 18H and 35, pl. 22, figs. 4–7, pl. 23, figs. 1–3,with synonymy.2011 Harpoceras (Harpoceras) subplanatum (oPPeL) –koVácS: 32, pl. 8, figs. 3–4, pl. 11, fig. 3, with synonymy.

Material. one partially preserved internal mold(MiH-14/19).
Description. Specimen of small size, involute,compressed, elliptical in shape. The whorl section islanceolate, with maximum thickness in the middle ofthe section. The venter is carinate, with a poorlypreserved (eroded) keel; the flanks are slightlyconvex. The umbilicus is only partially preserved,shallow. The ornamentation consists of dense, falcateribs, that start near the umbilical edge and reach thetransition towards the venter. The suture line is onlypartially preserved, with first and second lateral lobeand second and third lateral saddle being visible,which are damaged by erosion, but still very similarto the one figured by HoWArTH (1992, text-fig. 18H).Due to bad preservation of the specimen, the di -mensions could not be measured.
Remarks. even though the specimen from Mihaj -lovići is poorly preserved and all the characteristicscould not be observed, the shape of the whorlsection, ornamentation and parts of suture line haveenough resemblance to specimens shown by Ho -WArTH (1992) and koVácS (2011) to assign it to thespecies Harpoceras subplanatum.
Occurence. The species is known from MiddleToarcian sediments world-wide (koVácS, 2011).The discovery in Mihajlovići locality representsthe first finding of this species in the Middle ToarcianBifrons zone of Montenegro, as well as in the wholeinner Dinarides.

Subfamily Arieticeratinae HoWArTH, 1955
Arieticeratinae gen. indet.Fig. 7F

Material. one very small fragment of an internalmold (MiH-22/19).
Description. The specimen has a sub-octagonalwhorls section, with maximum thickness in themiddle of the section. The venter is tricarinate-bisulcate; the flanks are convex. Simple ribs arevisible on this internal mold; even though they areeroded, it can be concluded that they were robust,since they have still stayed preserved. The suture lineis not preserved. Due to bad preservation of thespecimen, the dimensions could not be measured.
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Remarks. Because of poor preservation, thisfragment could only be determined as Arieticera -tinae gen. indet., showing most resemblance withgenera Fontanelliceras or Tauromeniceras. However,as this is an only partially preserved specimen,which is worn down by erosion, the assignment toa specific genus is not possible.
Subfamily Phymatoceratinae HyATT, 1867
Genus Furloceras eLMi & ruLLeAu, 1995

Furloceras aff. chelussii (PAriScH & ViALe, 1906)Fig. 7D
1906 Hildoceras (Lillia) Chelussii n. f., PAriScH & ViALe:156, pl. 11, figs. 10–11.1967 Phymatoceras narbonense aequale n. subsp., Géczy:142, pl. 7, fig. 1.2006 Phymatoceras aequale Géczy – Géczy & SzenTe: pl.5, fig. 1.p 2013 Phymatoceras gr. narbonense BuckMAn – MeToDieVet al.: 75, fig. 4e–f (non fig. 5a).2014 Furloceras chelussii (PAriScH & ViALe) – koVácS: 19,pl. 2, figs. 1 and 5.2014 Furloceras pulcher (MerLA) – koVácS: 20, pl. 2, fig. 2.2014 Furloceras venustulum (MerLA) – koVácS: 20, pl. 1,figs. 6-7, pl. 4, fig. 1.2015 Furloceras gr. chelussii (PAriScH & ViALe) – ruLLeAuet al.: 126, pl. 82, figs. 6–7, pl. 83, pl. 84, figs. 1–3and 7, pl. 85, fig. 5, pl. 86, fig. 1, pl. 87, figs. 1 and 3,pl. 90, figs. 1, 3 and 5, with synonymy.

Material. one partialy preserved specimen(MiH-10/19).
Description. Large specimen, evolute, ellipticalin shape. The whorl section is subtriangular inshape, with maximum thickness near the umbilicaledge. The venter is carinate, with a poorly preserved(eroded) keel, without sulci, with gradual transitiontowards the flanks that are slightly convex. Theumbilicus is wide and shallow, with roundedumbilical edge. The ornamentation is not wellpreserved, consisting of sigmoid ribs and barelyvisible, eroded umbilical nodes.
Dimensions.

Remarks. The species Furloceras chelussii is verysimilar to Phymatoceras narbonense (BuckMAn) andnot easy to distinguish from it. ruLLeAu et al. (2015)give an extensive list of synonymy in their revisionof the subfamily Phymatoceratinae, where most ofMediterranean examples of Phymatoceras havebeen included in this species. This opinion has beenadopted also in the present paper, with the speci -men from Mihajlovići being determined as Furlo -
ceras aff. chelussii. Described specimen showsgreatest resemblance to forms described fromHungary by Géczy & SzenTe (2006, therein describedas Phymatoceras aequale) and koVácS (2014, thereindescribed as Furloceras venustulum).Part of the material described by MeToDieV et al.(2013) as Phymatoceras gr. narbonense should alsobe included with Furloceras aff. chelussii, based onmorphological features convex flanks and ribsarising from small umbilical tubercules.

Occurence. According to ruLLeAu et al. (2015)the species Furloceras chelussii is known fromMediterranean Domain, ranging from Bifrons toGradata zone.The discoveries in Mihajlovići (MeToDieV et al.,2013; present paper) represent the first findings ofthis species in the Middle Toarcian Bifrons zone ofMontenegro, as well as in the whole inner Dinarides.
Discussion

Comparison with Krš Gradac
and similar sectionsA comparison of the Mihajlovići sedimentolo gicalevolution during early–Middle Jurassic times withother sections in the wider area, i.e. the western partof the inner Dinarides is practically impossible dueto the missing descriptions and modern biostrati -graphic age datings in combination with detailedmicrofacies analysis. only the krš Gradac section insouthwestern Serbia was studied in detail (rADoičićet al., 2009; GAWLick et al., 2009b, 2017, 2020). Thissection, as well as the Mihajlovići section, has alsobeen described for a very long time and has beendated with brachiopods (ALBrecHT, 1925), ammono -ids (PeTkoVić, 1934; LeDeBur, 1941; ćirić, 1954; rAM -Pnoux, 1974) and microfossil associ ations (rADoičić,
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Fig. 7. Early Jurassic ammonoids from Mihajlovići section. A. Calliphylloceras capitanii (CaTuLLO), MiH-1/19; B-C. Fuciniceras lavinianum
(FuCiNi), MiH-20/19; D. Furloceras aff. chelussii (PaRiSCH & viaLE), MiH-10/19; E. Harpoceras sublpanatum (OPPEL), MiH-14/19;
F. arieticeratinae gen. indet., MiH-22/19; G-I. Lytoceras ovimontanum GEyER, MiH-21/19. Figs. B-C, F and G-i are from member 2 – early
Late Pliensbachian, Lavianum Zone (samples SRB 543, v 7); figs. a, D and E are from member 3 – Middle Toarcian, Bifrons Zone (sample
SRB 541). For sample positions see Fig. 2.



1962; LJuBoVić-oBrADoVić et al., 1998; rADoičić et al.,2009; GAWLick et al., 2017, 2020). A Late Sinemurianbrachiopod fauna was described by ALBrecHT (1924)whereas microfossil associations were assigned tothe early Jurassic (rADoičić, 1962; LJuBoVić-oBrADoVićet al., 1998) and to the Bajocian–Bathonian (rADoičićet al., 2009; GAWLick et al., 2020). unfortunatelly, anew ammo noid fauna is not known from this localiy,but some assumtions can be made according tospecies cited in published literature. except for PeT -koVić (1934) who thought that the ammonoids fromthe red nodular limestones were Middle Triassic inage, all other authors mention or describe earlyJurassic species. LeDeBur (1941) describes from thissection Lytoceras fimbriatum and Calliphylloceras cf.
nilssoni (therein described as Phylloceras cf. nilssoni),ćirić (1954) cited Calliphylloceras nilssoni (therein as
Phylloceras nilssoni) and rAMPnoux (1974) mentions
Lytoceras sepositum, Calliphylloceras capitanii and
Harpoceras strangewaysi (therein as Harpocerato i des
strangewaysi), all found in the red nodular limestonesabove the micro-oncoidal facies. one of these species(Lytoceras fimbriatum) can only be found in Pliens -bachian sedimentary rocks, another (Harpoceras
strangewaysi) is known only from early Toarcian,whereas the third (Lytoceras sepositum) is chara -cteristic for Middle Toarcian. Calliphylloceras nilssonican be found in early and Middle Toarcian sedi -mentary rocks. The red limestone member in the kršGradac section (middle member in GAWLick et al.,2020) has the thickness of approximately one meterand represents a very condensed facies. As thesampling positions of determined ammonoid speciesare not known, it cannot be decided if these levels areof different ages or the specimens were collectedfrom one level with mixed faunas. How ever, at leasta ?Late Pliensbachian and early Toar cian age of onepart of this section has to be assumed, until newammonoid data will be available from the krš Gradacsection.West of the town Sjenica and north of the villageuvac LeDeBur (1941) described the Maljevinelocality where on top of Late Triassic limestones, inbrecciated red limestones a “middle Liassic“ am -monoid fauna: Harpoceras (Lioceras), Phylloceras
lipoldi, Rhacophyllites stella and Lytoceras sp. werefound. Figured specimen determined as Harpoceras

(Lioceras) resembles mostly the species Eleganti -
ceras elegantulum, whereas the one determined as
Rhacophyllites stella shows most resemblence to
Juraphyllites libertus, especially in the shape of thesuture line. other species from this locality aredescribed, but not figured by LeDeBur (1941). There-determinations would indicate early Toarcianage of the Jurassic part of this section.Similar Middle Toarcian red nodular limestonesin Montenegro can be found on the southern side ofVojnik Mountain. Bifrons zone is well known anddescribed from this region for more than half acentury (Bešić, 1948; rADoičić-BrSTinA, 1956; Mir -koVić, 1965). However, as the emphasis in thesepublications was given to the paleontological de -scriptions of the collected fauna, the outcrops wereonly described in general, with the work of Bešić(1948) being the most detailed one. Without newinvestigations in this area of Montenegro, it is fornow only possible to conclude that Middle Toarciansedimentary rocks and their faunas are very similarwith the Mihajlovići succession, but a convincingcomparison of the underlying or overlying strata isnot possible yet.
Biostratigraphic and paleogeographic
discussionsMeiSTer (2010) and MeiSTer & BLAu (2014 andreference therein) have summarized the Pliens ba -chian ammonoid zonation for Pacific, euroborealand Western Tethys Domains, placing Lavinianumzone in the lower part of the early Late Pliens -bachian of the Western Tethys realm, which is ageequivalent of Stokesi and Subnodosus Subzones ofMargari tatus zone within euroboreal Domain.However, the authors place the species (as gr. lavi -
nianum or lavinianum-portisi) within the lowermosthorizon of this zone, calling it Lavinianum-PortisiSubzone and Horizon. The 3.1 m thick bioclasticcrinoidal limestones of Mihajlovići may most pro -bably represent only this horizon, in the presentpaper it is defined as Lavinianum zone, as only threespecimens of ammonoids were collected from itstopmost part. This implies that the layers below theammonoid bearing horizon are most probably older,
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i.e. early Pliensbachian in age. This is also supportedby the microfacies evolution throughout thismember. The hardground with the ammonoidsimply that the break in sedimentation alreadystarted in the early Late Pliensbachian, lasting atleast until the end of early Toarcian.correlation within the Dinarides is currentlypossible only with the area of zalomka in Bosnia andHerzegovina, where GAkoVić (1986) distin guishedammonoid zones for almost the complete upperPliensbachian substage. The author describ ed am -monoids from the lowermost upper Pliens bachian,dominated by the representatives of the genus
Protogrammoceras, placing them within Fu ciniceras(Fuciniceras) boscense zone, which would be the ageequivalent of Lavinianum zone in Mihajlovići. How -ever, regarding the facies, Late Pliensbachian carbo -nates in zalomka are domi nated by yellow and grayoften silicified micrites and biomicrites with athickness of approximately 20 meters.The Mediterranean character of the MiddleToarcian ammonoid fauna of Mihajlovići section isalready emphasized by rABrenoVić et al. (2012) andMeToDieV et al. (2013), comprising of cosmopolitanspecies as well as the ones characteristic for theWestern Tethys realm, which is confirmed also byour new results. Although only three specimenshave been collected from the early Late Pliens -bachian part of the section, Fuciniceras lavinianumis only known from the Mediterranean Domain,whereas Lytoceras ovimontanum was also reportedfrom the euroboreal Domain by MeiSTer et al.(2017), but only from its southern part. it is the -refore most likely that the early upper Pliens -bachian ammonoid fauna from Mihajlovići also hasa Mediteranean character, and represent in momentthe easternmost occurence of both mentionedspecies.
Conclusionnew investigations on the early–Middle JurassicMihajlovići section in northeastern Montenegroresulted in the reconstruction of a stepwise earlyJurassic deepening based on recent biostratigraphicresults. The new ammonoid fauna proves for the

first time in this section, as well as in whole ofMontenegro and the whole inner Dinarides, theearly Late Pliensbachian Lavinianum zone belowthe Toarcian Bifrons zone and, therefore, an im -portant gap between them. Several ammonoidspecies that are new for the Middle Toarcian con -densed horizon of this section have also been de -scribed.The ages of previously published gaps in depo -sition have been emended, with the first gap duringthe ?Late Sinemurian–early Pliensbachian time -span, and the second gap lasting from the early LatePliensbachian until the end of early Toarcian. TheMediteranean character of the fauna is confirmedfor the ammonoids of the Bifrons zone and the sameis proposed with some restrictions for the ammo -noids from Lavinianum zone.The sedimentary evolution during the early andMiddle Jurassic clearly indicates a stepwise deepen -ing of the depositional realm. Above the ?LateHettangian-Sinemurian shallow-subtidal micro-on -coidal limestones follow above a gap deeper-marine?early to early Late Pliensbachian limestones withmicro-oncoids only in few levels. The deepeningtrend can be manifested by the occurrence ofsmaller micro-oncoids with only few rims and anincrease in the variability of the benthic forami -nifers associations as well as the increasing numberof crinoid fragments and ammonids. in the upperpart of the early Pliensbachian and the early LatePliensbachian more condensed ammonid-crinoid-foraminifers packstones, without micro-oncoidswere deposited in a relative low-energetic deeper-water environment. After the next hiatus marked bya Fe/Mn-crust, wacke- to packstones with ammo noidfragments, foraminifers and crinoids, and ongoinghardground formation were formed in the late earlyToarcian to Late Toarcian. After a long-lasting gap indeposition, from the Late Toarcian onwards, Bajo -cian-?Bathonian condensed Bositra Limestone wasdeposited indicating a very slow depositional rate ina hemipelagic open marine setting.The depositional history with its stepwise deep -ening in this transitional depositional realm betweenthe Adriatic carbonate Platform and its Basement tothe west and the open-marine outer shelf with itsearly-Middle Jurassic condensed red nodular lime -
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stones facies reflects more or less time equivalentdeepening events as known from the whole WesternTethyan realm, as described in Sicily (Di STeFAno etal., 2002), the Southern Apennines (iAnnAce et al.,2005), and the Southern Alps (MArTire et al., 2006;BuSer & DozeT, 2009; MASeTTi et al., 2017). The recon -struction of the early–Middle Jurassic depositionalhistory in the east Bosnian–Durmitor Megaunitcloses an important gap in the understanding of theJurassic evolution in the Dinarides.
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Резиме

Рано-средњојурско постепено
продубљивање у прелазном
фацијалном појасу између Јадранске
карбонатне платформе и отвореног
шелфа Неотетиса у сјевероисточној
Црној Гори доказано помоћу нових
података о амонитима из доњег
дијела касноплинзбашког доба
(Lavinianum зона)Депозициона историја током ране и средњејуре у Унутрашњим Динаридима је слабо по -

зната због ријеткости доступних изданака, амодерна анализа микрофација у комбинацији сатачним биостратиграфским подацима је такођевеома ријетка (HAAS et al., 2019; GAWLick et al.,2017, 2020 са референцама). Супротно рано-средњојурској депозиционој историји која једобро проучена и дефинисана у СпољашњимДинаридима, прелазна зона између плитковод -них творевина Спољашњих Динарида и срединеотвореног шелфа у близини океана Неотетисана истоку током ране и средње јуре је слабопозната. Седиментне стијене ране и средње јурекоје су стваране на отвореном шелфу су прак -тично непознате, јер су еродоване или прекри -вене током средњо до каснојурске западнооријентисане обдукције офиолита (GAWLick et al.,2016, 2020; GAWLick & MiSSoni, 2019 са референ ца -ма). Детаљна историја продубљивања црвенихрано-средњојурских нодуларних кречњака (Am -monitico rosso) са добро познатим и детаљнимописима карактеристика фација (FLüGeL, 2004 ицитиране референце) и сусједних фацијанлнихпојасева који представљају прелаз према поди -ни Јадранске карбонатне платформе, може уУнутрашњим Динаридима бити реконструисанасамо индиректно.Обимније познавање седиментне историјеовог прелазног фацијалног појаса, очуваног наријетким изданцима у Унутрашњим Динари -дима у југозападној Србији и сјевероисточнојЦрној Гори, даје могућност да се попуни пра -знина у разумијевању депозиционе историјеУнутрашњих Динарида током ране јуре.Нови проналасци амонита у ранојурскимхардгрaундима у Црној Гори (Михајловићи)управо дају добру могућност да се попуни овапразнина у познавању депозиционе историјеране јуре, тј. о постепеном продубљивању депо -зиционе области током ране и средње јуре, атакође дозвољавају и ревизију неких ранијеобјављених података о старости старијих сло -јева. Током нових истраживања локалитета, трипримјерка таксона Fuciniceras lavinianum (Fucini),
Lytoceras ovimontanum Geyer и Arieticeratinae gen.indet. пронађена су у слоју одмах испод црвенихнодуларних кречњака средњотоарске старости.Ове врсте указују на касноплинзбашку старост,
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макар у горњем дијелу жуто-сивих кречњакачлана 2, што се значајно разликује од старостикоју су одредили rABrenoVić et al. (2012).У овом раду неколико примјерака Calliphyllo -
ceras capitanii (cATuLLo), Harpoceras subplanatum(oPPeL) и Furloceras aff. chelussii (PAriScH & ViALe) јетакође описано, пошто су то први проналасцинаведених врста у средњотоарској Bifrons зонина локалитету Михајловићи.Ново датирање на основу амонита унапре -ђује модел постепеног продубљивања токомране-средње јуре, док је трајање стратиграфскихпразнина скраћено у односу на раније интер -претације. Рана јура на основу амонита у комби -нацији са анализом микрофација може сеподијелити у три члана различите старости:1. средње/касно хетаншко до синемурскодоба,2. рано до касно плинзбашко доба, и3. тоарско доба,након којих су у средњој јури присутни Bositraкречњаци као четврти члан. Три ранојурскачлана и Bositra кречњаци припадају формацијиКрш Градац како су је описали GAWLick et al.(2017, 2020).Поређење седиментолошке еволуције на ло -калитету Михајловићи током ране-средње јуреса другим изданцима у широј околини, односноу западном дијелу Унутрашњих Динарида јепрактично немогуће, због недостатка описа илимодерних биостратиграфских података у комби -нацији са детаљном анализом микрофација.Само локалитет Крш Градац у југозападној Ср -бији је детаљно проучен (rADoičić et al., 2009;GAWLick et al., 2009b, 2017, 2020) тако да је са њими урађено поређење. У одређеној мјери, наоснову литературних података, Михајловићи суупоређени и са локалитетом Маљевине у око -лине Сјенице (југозападна Србија, LeDeBur 1941),односно планином Војник у Црној Гори (Bešić,1948; rADoičić-BrSTinA, 1956; MirkoVić, 1965). Коре -лација старости плинзбашких седимената наоснову амонита је у Динаридима за сада могућасамо са облашћу Заломке у Босни и Херцего -вини, гдје је GAkoVić (1986) утврдио амонитскезоне за готово комплетан горњоплинзбашкипоткат. Амоните најранијег горњоплинзбашког

потката, у којима доминирају представницирода Protogrammoceras, аутор је смјестио у Fuci -
niceras (Fuciniceras) boscense зону, која би пред -стављала еквивалент Lavinianum зоне у Ми-хајловићима.Нова истраживања ране и средње јуре Михај -ловића у сјевероисточној Црној Гори омогућиласу реконструкцију постепеног продубљивањатоком ране јуре на основу нових биострати -графских резултата. Нова амонитска фауна по -тврђује по први пут на овом профилу, као и учитавој Црној Гори, односно и у УнутрашњимДинаридима, Lavinianum зону касноплинзбашкестарости испод Bifrons зоне тоарске старости ипрема томе значајан хијатус. Амонитске врстекоје су нове за средњотоарски дио овог лока -литета су такође описане.Старост раније публикованих седиментнихпразнина је исправљена, тако да се први прекиду седиментацији догодио током ?касног сине -мурског до раног плинзбашког доба, а други јетрајао од касног плинзбашког до краја раногтоарског доба. Медитерански карактер фауне јепотврђен за амоните Bifrons зоне, а исто јепредложено са одређеном резервом и за оне изLavinianum зоне.Седиментна еволуција током ране и средњејуре јасно указује на постепено продубљивањедепозиционе области. Изнад плитководних ми -кроонкоидних кречњака ?касног хетаншког досинемурског доба, након хијатуса, формирани сукречњаци са микроонкоидима у само неколиконивоа током ?раног до касног плинзбашкогдоба. Наставак продубљивања може се мани -фестовати појавом мањих микроонкоида сасамо неколико ламина и повећањем разновр -сности асоцијација бентоских фораминифера,као и повећаним бројем криноидских фрагме -ната и амонита. У горњем дијелу плинзбашкогката кондензовани амонитско-криноидско-фо -раминиферски пекстони без микроонкоида та -ложени су у дубоководној средини са релативнослабом енергијом воде. Након следећег хијатусаобјележеног Fe/Mn корама, векстони до пексто -ни са фрагментима амонита, фораминиферамаи криноидима, и континуираног стварања хард -граунда, формирани су током раног до касног
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тоарског доба. Након дужег прекида у депози -цији од касног тоарског доба надаље, конден -зовани Bositra кречњаци образовани су токомбајеског-?батског доба, указујући на веома споруседиментацију у хемипелашким условима отво -реног мора.Депозициона историја са постепеним про -дубљивањем у прелазној области седимен -тације између Јадранске карбонатне платформеи њене подине на западу и спољашњег шелфаотвореног мора са рано до средњојурским кон -дензованим црвеним нодуларним кречњачкимфацијама одражава у мањој или већој мјери

временске еквиваленте догађаја познатих учитавом Западном Тетису, како је описано наСицилији (Di STeFAno et al., 2002), у ЈужнимАпенинима (iAnnAce et al., 2005), као и у ЈужнимАлпима (MArTire et al., 2006; BuSer & DozeT, 2009;MASeTTi et al., 2017). Приказана реконструкцијарано до средњојурске депозиционе историје уИсточнобосанско-дурмиторској мега јединицизатвара важну празнину у разумијевању јурскееволуције у Динаридима.
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