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Abstract. In the late Middle to early Late Jurassic carbonate-clastic SirogojnoMélange in the Zlatibor Mountain there is one roughly 35 m thick overturnedblock with an intact Late Triassic fore-reefal Dachstein Limestone successionstudied for its biostratigraphic age, content and microfacies characteristics. Thesuccession starts with coarse-grained rudstones followed by meter-sized reefalblocks intercalated in partly layered resedimented grainstones and packstoneswith abundant reef-building organisms like calcareous sponges, corals and en-crusting organisms. Inside this part of the succession open-marine influencedlayers are rare. The succession continues with a partly turbiditic sequence andchaotic rudstones, densely packed with reef-derived material like broken reef-building organisms and shallow-water material like gastropods, bivalves andforaminifers. Grainstones with clear open-marine influence (e.g., thin-shelledbivalves, crinoids, conodonts) appear in between those rudstones, in caseslumachelle layers be composed of halobiids were deposited. To the end of thesuccession some layers show turbiditic bedding with mixed shallow-water anddeep-marine grains and organisms, i.e. filaments and crinoids. On base of con-odonts, foraminifers, calcareous algae, holothurians and halobiids throughoutthe whole studied succession, a middle Norian (Alaunian) to Rhae tian 1, mostprobably a late Norian (Sevatian) age can be assigned to this fore-reefalDachstein Limestone succession, with a similar sedimentation pattern like LateTriassic Dachstein fore-reef limestone facies, e.g., in the Northern CalcareousAlps or the eastern Southern Alps. The study of this block in the SirogojnoMélange closes an important gap in knowledge about the extent, facies andstratigraphy of the Dachstein Carbonate Platform evolution in the Dinarides.
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Апстракт. У касносредњем до ранокасном јурском Сирогојно карбо натно-кластичном Меланжу планине Златибор проучаван је преврнут блокдахштајнског предспрудног кречњака дебљине око 35 метара. На основуутврђене биостратиграфске старости, садржаја флоре и фауне и кара кте -



IntroductionDachstein Limestone (Late Triassic) in fore-reeffacies is relatively rare in the Inner Dinarides andgenerally in the Balkan region. In the Inner Dinari -des the microfacies, biostratigraphy and deposi-tional history of Late Triassic reefal to fore-reefalDachstein carbonates is practically unknown. Thereasons are that the Late Triassic reef belt of theDachstein Carbonate Platform in the Dinarides isnot preserved due to younger tectonic processes, orit was not yet detected. however, this facies zone hasnot been described in detail for the Dinarides, andtherefore, it provides the opportunity for a betterunderstanding of the Late Triassic sedimentary his-tory of the Dachstein Carbonate Platform and theLate Jurassic still controversially discussed geody-namic history (for recent reviews see SChMID et al.,2008, 2020 and GAwLICk et al., 2020 and referencestherein) of the Inner Dinarides.In general, the Triassic-Jurassic geodynamic evo-lution of the Dinarides is fairly well understood andsimilar in the whole western Tethys realm (com-

pare GAwLICk & MISSONI, 2019 and references there -in), with few modifications for each region and mir-rors a complete wilson cycle: The rift stadium (LatePermian to the middle Anisian graben stage) is fol-lowed by a passive continental margin evolutionsubdivided into two stages. In the first stage (Middleto Late Triassic) deposition is characterized by for-mation of Late Triassic shallow-water carbonateplatforms (wetterstein and Dachstein CarbonatePlatforms), whereas in the early and Middle Jurassicdeposition is characterized by more open-marineand deeper water limestones. In the Middle Jurassicthe situation changed due to the onset of west-di-rected ophiolite obduction (GAwLICk & FRISCh, 2003;GAwLICk et al., 2008; 2016), and the former passivecontinental margin attained a lower plate position.Trench-like foreland basins formed and propagatedin the frame of the west-directed ophiolite obduc-tion. During this process the older passive continen-tal margin configuration get destroyed, eroded oroverthrust. Therefore, some facies belts of the Mid-dle Triassic to Middle Jurassic distal passive marginare not well preserved, in some cases they are meta-
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ристика микрофација одређена је његова горњотријаска сук цесија.Започиње грубозрним рaдстонима иза којих следе блокови спруда ме -тарске величине инкорпорирани у делимично реседименто ване грејн -стоне и пекстоне са бројним организмима – градитељима спрудова каошто су кречњачке спонгије, корали и обавијајући орга низми. У оквиру овогдела сукцесије слојеви са отворено морским утица јима су ретки. Сукцесијасе наставља са делимично турбидитском секвенцом и хао тичним рaд -стонима са густо пакованим материјалом са спруда као што су разорениорганизми, градиоци спруда, и плитководни материјал пред стављенгастроподима, шкољкама и фораминиферима. Грејнстони са јасно видљи -вим утицајем отвореног мора (нпр. шкољке танких љуштура, криноиди,конодонти) појављују се између ових радс тона. Понегде се депонујуслојеви лумакела са халобијама. На крају сук цесије неки слојеви имајутурбидидску слојевитост са мешаним плитководним и дубоко воднимзрнима и организмима тј. криноидима и филаментима. На основу при -суства конодоната, фораминифера, кре ч њачких алги, холотурија и хало -бија, одређена је средњоноричка (ала унски поткат) до рано ретска (рет1), највероватније касно норичка (севатски поткат), старост пред спрудногдахштајнског кречњака. Сук цесија је сличних седиментолошких особе -ности као и каснотријаске предспрудне фације дахштајнских креч њака,који се појављују у Север ним кречњачким Алпима или источним ЈужнимАлпима. Изучавање блока у Меланжу Сирогојнa испуњава значајну празн -ину у познавању простирања, фација и стратиграфије, као и целокупнееволуције Дах штајнске карбонатне платформе Динарида.
Кључне речи:
Област западног Тетиса,
Унутрашњи Динариди, фације,
тријас, палеогеографија.



morphosed, overthrust or only available as blocksin the different sedimentary mélanges (GAwLICk etal., 2017a, b for further reading).

First studies on this overturned Dachstein reefallimestone block, but only from its lower part, werecarried out by DIMITRIJevIć & DIMITRIJevIć (1991), whointerpreted these reefal limestones as part of a com-

plete Middle–Late Triassic stratigraphic sequence.MISSONI et al. (2012) and SuDAR et al. (2013) clearlydemonstrated the sedimentary mélange character

of the whole study area (Figs. 1, 2) and a reinvesti-gation of this Dachstein Limestone block started andwas presented by GAwLICk et al. (2017b). DIMITRIJevIć& DIMITRIJevIć (1991) assigned the age of these car-
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Fig. 1. Late Triassic to Late Jurassic stratigraphic table of the Inner Dinarides modified after GaWLIck & MIssonI (2019). The studied
section is a resedimented block in the late Middle to early Late Triassic sedimentary sirogojno carbonate-clastic Mélange. The original
palaeogeographic position and multiphase west-directed transport (for details see GaWLIck et al., 2020) of this far travelled Dachstein
Limestone fore-reef block is indicated in red.
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Fig. 2. A. Modified geological map of the wider study area between sirogojno and Rožanstvo villages (after RaDovanovIć & PoPevIć, 1999;
MIssonI et al., 2012; GaWLIck et al., 2017a, b). The studied block marked in red. B. Geographical sketch map of the study area.



bonates (“area of patch reefs” as part of the Dach -stein Formation or “Dachstein Reef Complex”) onbase of fora minifers and reef building organisms as(?upper) Carnian to Rhaetian, but did not recog-nized its block character. These authors distin-guished inter-reef lagoons, reef sands, reef flat, reefframework, reef slope, and described corals, bryo -zoans, algae, and in places lumachelle nests ofpelagic bivalves (Monotis? and halobiids). In thetime of the early investigations (1980–1992) of thispart of the section near to the road (Fig. 2) and inthe surroundings of the samples OZ 8 and OZ 9 andnear the samples SRB 461 and SRB 462 (Fig. 3) ex-isted a lumachelle layer or nest with halobiid shells,but it was destroyed because of later non-controlled“exploitation”. Also, DIMITRIJevIć & DIMITRIJevIć (1991)described the reef framework consisting of two dif-ferent faunal communities. The internal part of thereef framework is formed by colonial corals and
alpinophragmium with coralline algae. The externalpart of the reef contains hydrozoans, sponges, dasy-cladaceans and Lamellitubus sp. Also they describeda third non reefal fauna with enigmatic hydro zoanslike Heterastridium conglobatum, ahermatypic corals,sponges, solenoporaceans, foraminifera and micro-problematic organisms.GAwLICk et al. (2017b) reinvestigated this blockand assigned a Norian age for this succession basedon conodont faunas. In contrast to DIMITRIJevIć &DIMITRIJevIć (1991), GAwLICk et al. (2017b) describedthis succession as a Dachstein limestone fore-reefblock consisting of coarse-grained reefal material,like reworked reef builders and crinoids, interca-lated with finer-grained open-marine resedimentsconsisting of a few cm-thick Monotis shell layers aswell as a lot of Halobia shells and the conodonts
norigondolella steinbergensis and epigondolella sp.however, a detailed study on the microfacies evo-lution, faunal content and a more precise biostratig-raphy, beside preliminary data by GAwLICk et al.(2017b) was not carried out. The result of such astudy is presented here. The aim of the investigationof this Late Triassic fore-reefal Dachstein Limestonesuccession in the late Middle to early Late JurassicSirogojno carbonate-clastic Mélange (MISSONI et al.,2012; SuDAR et al., 2013) is to reconstruct on base ofthe biostratigraphic age and a more detailed micro-

facies analysis the depositional history. Moreover, tocompare its evolution and faunal content with well-known Late Triassic Dachstein reef limestone succes-sions on the western Tethys realm, i.e. in the North ernCalcareous Alps or the eastern Southern Alps.The data of the microfacies analysis and of shal-low-water organisms of this paper are mainly basedon the results of a BSc thesis carried out by one ofauthors (ZöhReR, 2020).
Geological and geographic settingThe locality of the overturned block with thestudied section has no specific name, and is situatedalong on the main road from Sirogojno to Rožanstvovillages, directly above the ruins of Tošina Banja (= spa) from one long road curve nearly to thebridge over the Prištavica river in the Ilidža area(Fig. 2; coordinates of the lower part of the section(Fig. 3: 3): x 19°50ʹ27,3ʺe, y 43°42ʹ27.0ʺN).In the study area this Dachstein Limestone fore-reef block is part of the upper carbonate-clasticSirogojno Mélange, which is here made of different100 meter-sized blocks. This Mélange with severaldifferent other sedimentary mélanges below the over-riding ophiolitic nappe stack (GAwLICk et al., 2017a, bfor an overview) belong to the Dinaridic Ophiolitezone, underlain by the east Bosnian–Durmitor unit.Originally the Sirogojno carbonate-clastic Mélan -ge were described by DIMITRIJevIć (1997) as a com-plete early to Late Triassic sedimentary successionwith the Drina-Ivanjica unit as a provenance area.Recent research of SuDAR et al. (2008, 2013), MISSONIet al. (2012) and GAwLICk et al. (2016; 2017b) haveshown that the Sirogojno carbonate-clastic Mélangeconsists of far travelled blocks with a provenancearea further to the east of the Drina-Ivanjica unit(SuDAR et al., 2013) (Fig. 1).
ResultsIn the lower part of the succession coarse-grai nedrudstones are overlain by meter-sized reefal blockswith intercalated open-marine influenced grain-stones and packstones and blocks of framestones
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Fig. 3. The overturned sedimentary succession of the investigated Dachstein limestone fore-reef block, illustrated in descending order,
i.e. from their lower to the upper parts, with the described microfacies and position of the samples. Photo 1. Higher part of the succession
with thin bedded reefal rudstones and few grainstone beds; Photo 2. Middle part of the succession with open-marine influenced grain-
stone and rudstone beds. near the red point position of two distinctive halobiids coquina layers; one of them is shown by the arrow;
Photo 3. Lower part of the succession with meter-sized reefal blocks intercalated in open-marine influenced grainstones and reefal
rudstones.



(lower part of the stratigraphic column and Fig. 3: 3).The succession continues with variable sized bedsof open-marine influenced grainstones and rud-stones with two distinct coquina layers of halobiidshells, marked by a red dot (Figs. 3: 2; 4: 2, 3). InAustrian geological literature it is known as Halo-
bia-Luma chel le layer (e.g., TOLLMANN, 1976 and refe -rences therein), but the Serbian geological literaturehas no official name. The highest part of the succes-sion is made of thin bedded reefal rudstones andfew grainstone beds; strongly recrystallized (Fig. 3:1). In general, the succession is characterized by adeepening upward trend.
Conodonts and holothuriansOnly from the samples SRB 796, SRB 461, OZ7,OZ8 and OZ9 (Fig. 3) rare conodonts could be ex-tracted: norigondolella steinbergensis (MOSheR), small
epigondolella sp. probably of the e. abneptis/posteraor bidentata groups and very tiny multielements(Hindeo della sp.). The conodonts show an alterationof CAI 1.0 with the temperature ranges <50°C–80°Caccording to the conodont alteration index from eP-STeIN et al. (1977).From the samples OZ 3, OZ 8, OZ 9 and OZ 11(Fig. 3) following holothurian sclerites could be de-termined: calclamna germanica (FRIZ ZeLL & exLINe)and Theelia variabilis (ZANkL).
Microfacies and shallow-water organismsGeneral the investigated succession can be sub-divided into 3 different types of microfacies (Figs. 5,6, 8, 9). Those microfacies types are: (a) open-ma-rine influenced grainstones, (b) shallow-water in-fluenced reefal rudstones and (c) framestones withpackstone/grainstone infillings. (a) Open-marine influenced grainstones: this mi-crofacies type shows mostly angular-subangular in-traclasts, bad sorting and only in cases preservedturbiditic bedding. The intraclasts consist of brokenorganism shells, reefal organisms, crinoids, bivalves,filaments, gastropods, foraminifers, peloids, micriticclasts and components with micritic envelopes. The
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Fig. 4. outcrop photos of the reefal limestone and the halobiid lay-
ers. 1. Reef crest block incorporated into finer-grained slope sedi-
ments from the lower part of the succession (Fig. 3: 3); 2.Decimeter
bedded grain-to rudstones with intercalated halobiids layer; 3.Part
of one halobiid layer (photo from 2013) destroyed in the past years.
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Fig. 5. characteristic microfacies of the investigated succession: 1. Greyish grainstone with turbiditic bedding, moderate sorting and
subangular intraclasts. The intraclasts consist of broken reefal organisms, crinoids, bivalves, foraminifers, gastropods, filaments and
rarer broken ammonites and intraclasts with micritic envelopes. sample oZ 10. Width of photo: 0,5 cm; 2. Greyish grainstone with pre-
served turbiditic bedding, slightly angular intraclasts and bad sorting. The intraclasts consist of broken organism shells, reefal organisms,
crinoids, bivalves, filaments, peloids, micritic clasts and foraminifers. sample oZ 8. Width of photo: 1,4 cm; 3. Greyish, slightly brownish
bad sorted reefal rudstone with bedding, slightly rounded components as well as cryptocoelia sp. (c) with superimposed, syndepositional
cement crusts. sample oZ 6. Width of photo: 1,4 cm; 4. Greyish rudstone with slightly rounded intraclasts and partly graded bedding.
The intraclasts consist of resedimented reef building organisms, crinoids, foraminifers, bivalves, chaetetid fragments (c) peloids and
Tubiphytes (T). sample oZ 3. Width of photo: 1,4 cm; 5. Greyish framestone with mostly in-situ calcareous sponges and other reefal 



sedimentation area characterize the distal part ofthe fore-reef/ slope position with lower water en-ergy and open-marine influence.(b) The reefal rudstones show angular-subangu-lar intraclasts with bad sorting and often a chaoticfabric. Sometimes turbiditic bedding occurs in in-tercalated grainstones. The cavities are often filledwith blocky calcite cement; also syndepositional ra-diaxial-fibrous cement occurs. The intraclasts of thisfacies zone consist mostly of big reef driven materiallike fragments of calcareous sponges, and corals, butalso of broken organisms ‒ shells, gastropods, en-crusting organisms, algae, Tubiphytes morphotypes,bivalves, crinoids and foraminifers. The sedimenta-tion area of this microfacies type shows high to veryhigh-water energy in a proximal fore-reef position.(c) Framestones with cavities filled with pack-stones and grainstones. The reef building organismsconsist mostly of calcareous sponges and encrustingorganisms. Partly thick microbial rims grow on thosereef building organisms. In the packsto ne/grainstoneareas bivalves, crinoids, filaments, foraminifers, intra -clasts with micritic envelopes occur. The sedimenta-tion area is generally in a deeper reef position. Thewater energy differs, which can be seen in the differ-ent infillings (packstones/grainstones). A clear open-marine influence is evidenced by crinoids, filamentsand rare radiolarians. The determined shallow-waterorganisms: foraminifers and calcareous algae (Fig. 7),reef-building organisms (Fig. 8), and microproblem-atica (Fig. 9) point to a similar biostratigraphic age asthe conodonts and are typical for the Late TriassicDachstein reefal limestone.In the different parts of studied succession besidementioned conodonts, foraminifers (agathammina
austroalpina, alpinophragmium perforatum, Milioli-
pora cuvillieri, aulotortus cf. tenuis, Diplotremina sp.,
Duostomina sp., endotriada sp., Galeanella sp. (cf. toll-
manni), nodosaria sp., ophthalmidium sp., Reophaxsp., foraminifera of the endoteba group), calcareous

algae (?clypenia sp.), and also halobiids of the Halobia
salinaria group were found (Fig. 4: 2, 3).In the coarse-grained rudstones followed bymeter-sized reefal blocks intercalated in partly lay-ered resedimented grainstones and packstones of thelower parts of the section appear abundant reef-building organisms like calcareous sponges, coralsand encrusting organisms are preserved (?actino-
tubella gusici, Baccanella floriformis, Bacinella ordi-
nata, Microtubus communis, Muranella sphaerica,?Radiomura cautica, Thaumatoporella parvovesiculif-
era, celyphia sp., ?cryptocoelia sp., Parauvanella sp.,?solenolmia sp., Tubiphytes sp., Uvanella sp., Rivu-
laria-type cya nobacteria). 
Biostratigraphic age of the successionDeterminated conodont species norigondolella
steinbergensis (MOSheR) has a range from Alaunian1 to the lowermost parts of Rhaetian 2 (kRySTyN etal., 2009 and many other papers). The small epigon-
dolella sp. point to a late middle Norian (upper Alau-nian) to early Rhaetian (Rhaetian 1) age of thesuccession. On the basis of these conodont fauna, wecan conclude that the age of the whole succession ismiddle Norian (Alaunian) to the end of the Rhaetian1, most probably late Norian (Sevatian).extracted holothurian species, the determinedshallow-water organisms: foraminifers, calcareousalgae, reef-building organisms, and microproblem-atica point to a similar biostratigraphic age range.
Depositional environmentIn the lower part of the succession, consisting ofrudstones (samples OZ 19, SRB 462, 481) and grain-stones (samples OZ 15, 17) appear up to ten meter-sized framestone blocks (samples OZ 12, 13, 14, 16)
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organisms which partly show microbial rims. The intraclasts consist mainly of shallow water organisms with a lot of broken organisms,
shells, bivalves, foraminifers, encrusting organisms, rarer filaments. The encrusting sphinctozoan is distinguished as Uvanella sp. sample
oZ 14. Width of photo: 1,4 cm; 6. Greyish framestone with big in-situ reef building organisms, like the calcareous sponge ?solenolmia
sp. (s), as well as encrusting organisms. In between the reefal organisms, bad sorted grainstone infillings with well rounded, resedimented
intraclasts and well preserved turbiditic bedding occur. The intraclasts consist of broken organism shells, foraminifers, bivalves, en-
crusting organisms and some crinoids. sample oZ 16. Width of photo: 1,4 cm.
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Fig. 6. Microfacies of the Dachstein fore-reef limestones. 1. Turbiditic grainstone with broken reef builders, brachiopod shells, broken
foraminifers, crinoids, gastropods and other undeterminable broken organisms. sample sRB 462. Width of photograph: 1.4 cm; 2.
sample sRB 462. Beside crinoids, broken reef builders and shell fragments the foraminifera Galeanella sp. (cf. tollmanni) (G) is preserved.
Width of photograph: 0.5 cm; 3. Well sorted grainstone with shell fragments and broken reef builders. sample sRB 795. Width of pho-
tograph: 1.4 cm; 4. enlargement of 3. Broken reef builders, undeterminable duostominid foraminifers (D), and shell fragments. Width
of photograph: 0.5 cm; 5. Reefal framework with recrystallized reef-builders. sample scG 49. Width of photograph: 1.4 cm. 6. Reefal
framework with recrystallized reef-builders and microencrusters framework. sample scG 49. Width of photograph: 0.5 cm.
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Fig. 7. Determined fauna and flora of the Middle norian to Lower Rhaetian reefal to fore-reefal Dachstein facies. 1. Miliolipora cuvillieri
(BRonnIMann & ZanIneTTI). sample oZ 1; 2. aulotortus cf. tenuis (kRIsTan). sample oZ 9; 3. ?clypenia sp. sample oZ 5; 4. Foraminifera of
the endoteba group. sample oZ 8; 5. agathammina austroalpina (kRIsTan-ToLLMann & ToLLMann). sample oZ 10; 6. endotriada sp.
sample oZ 19.
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Fig. 8. Determined reef-building organisms. 1. celyphia sp. (c) associated with various microencrusters. sample oZ 12; 2. encrusting
calcified sponge consortium with ?solenomia sp. (s) and celyphia sp. sample oZ 18; 3. ecrusting sponges Uvanella sp. (U) and ?solenomia
sp. (s). sample oZ 19; 4. Fragments of calcareous sponge (?solenomia, s). sample oZ 2; 5. encrusting foraminifer alpinophragmium
perforatum (FLüGeL) (a) associated with calcified sponges. sample oZ 11; 6. encrusting fabric developed by calcified sponge as well as
the sponges celyphia sp. (c) and ?solenolmia sp. (s). sample oZ 11. Width of all photos are 1,4 cm.
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Fig. 9. Determined microproblematica. 1. Baccanella floriformis (PanTIć), arrows. sample oZ 7. Width of photo: 0,5 cm; 2. Bacinella or-
dinata (PanTIć) (B) associated with ?actinotubella gusici (senoWBaRI-DaRyan) (a). sample oZ 6. Width of photo: 0,5 cm; 3. ?Radiomura
cautica (senoWBaDI-DaRyan & scHaeFeR) (R). sample oZ 16. Width of photo: 1,4 cm; 4. Thaumatoporella parvovesiculifera (RaIneRI) (T).
sample oZ 17. Width of photo: 0,25 cm; 5. Duostomind foraminifer (D) and ?Bacinella ordinata (PanTIć) (B). sample oZ 19. Width of
photo: 0,5 cm; 6. ?Radiomura cautica (senoWBaDI-DaRyan & scHaeFeR) (R), Microtubus communis (FLüGeL) (M). sample oZ 18. Width of
photo: 0,5cm.
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(Fig. 3). The framestones show in-situ calcareoussponges, encrusting organisms and few corals andwere formed at a high-energy reef rim (FLüGeL,2004). Soon after their formation they were trans-ported together with the rudstones along a relativesteep slope towards the open shelf and deposited atthe base of the slope, as indicated by the intercalatedturbiditic grainstones. For rimmed platforms it isvery common in fore-reef to deeper slope settings,that metre-sized reef blocks were transporteddownslope into basinal sediments. upsection open-marine influenced grainstones (sample OZ 10) weredeposited (Standard Microfacies Type 5 – wILSON,1975; FLüGeL, 2004). These grainstones (Fig. 7: 2, 3)are intercalated by up to 2 m thick rudstone beds(samples OZ 9 and OZ 6-OZ 2) with similar angularto subangular reefal components as documentedfrom the framestones below. In general, the microfa-cies shows syndepositional cements, micrite iswashed out. The rare st microfacies in the successionare allochthonous grainstones with resedimentedshallow-water intraclasts and open-marine influence(samples OZ 1, OZ 8, OZ 10, and OZ 17). here intra-clasts are subrounded too well-rounded and appearin turbiditic bedding. Grain size, graded bedding andopen-marine organisms indicate a sedimentationarea in basin-ward directed lower slope positionwith lower water energy.
DiscussionFor the Norian to Rhaetian Dachstein LimestoneFormation as part of the Late Triassic hauptdolo -mit/Dachstein Carbonate Platform it is accepted thatthe general facies zones can be subdivided into a la-goonal facies, back reef, reef core and a fore-reef fa-cies giving way to the open-marine shelf (hallstattfacies – Fig. 1). In the reefal area the facies zonesclearly can be distinguished by the fauna, flora andsedimentation patterns (e.g., ZANkL, 1969; wuRM,1982; SATTeRLey, 1994). Many authors (see FLüGeL,2004 for a comprehensive overview and references)described the reefal Dachstein Limestone in differentregions around the world, therefore in the followingonly a brief overview is given of the relevant facieszones (reef, fore-reef, and slope) as first described in

the Northern Calcareous Alps to compare them withthe evolution of the Dachstein fore-reefal successionin the carbonate-clastic Sirogojno Mélange.First ZANkL (1969) described the facies distribu-tion and the fauna for the Mt. hohe Göll and Mt.hohes Brett in the Northern Calcareous Alps in de-tail. The fauna of the central reef facies consists upto 75% of calcareous sponges and calcareous coralsand the remaining 25% can be distributed to calcare-ous algae, hydrozoans, bryozoans, foraminifera aswell as microproblematica. Those organisms appearas so-called patch reefs, but the major volume of thecentral reef facies is built by reefal framework in dif-ferent grain sizes, because soon after formation thereef-framework gets destroyed in such high-energyenvironment. In the fore-reef position in-situ reefbuilding organisms are practically missing or notpreserved. The sedimentation patterns of the reefframework in the fore-reef facies show some similar-ities, but can be distinguished with the chaotic andirregular bedding, as well as the angularity of thecomponents. Often the reefal framework rests in afine grained open-marine matrix with a greyish andsometimes reddish colour.For the Mt. Gosaukamm in the Northern CalcareousAlps wuRM (1982) described a similar but slightly dif-ferent development of the Dachstein reef limestone(compare kRySTyN et al., 2009). According to wuRM(1982) a clear facies zonation, with the distribution oforganisms, is not possible, because two microfaciestypes dominate most of Mt. Gosaukamm. One micro-facies type consists of a coarse to medium grained fore-reef rudstones or floatstones, the other consists ofreefal grainstones and packstones with slightly higherbiodiversity as the coarse-grained reefal breccias.Some of these fore-reefal rudstones also show synde-positional vadose cementation, not described in theMt. hohe Göll area. The fauna and flora show a strongcorrelation with those from the Mt. hohe Göll, but dif-fer with a less frequent appearance of calcareous coralswithin the reef building organisms.SATTeRLey (1994) describes a similar developmentfor Mt. hochkönig Massive in the Northern Calcare-ous Alps as ZANkL (1969) for Mt. hohe Göll and wuRM(1982) for Mt. Gosaukamm. For the central reef fa-cies SATTeRLey (1994) stated closely placed patchreefs in between an abundant amount of reefal
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framework, which consists mostly of bedded rud-stones and grainstones. Besides these sedimentsrarely floatstones, wackestones and packstonesoccur. The fore-reef facies consist of large separatedpatch reef blocks with an abundant amount of brec-cias and rudstones. Generally, the average grain sizedecreases with further distance to the reef facies.Basin-ward (Gosausee Limestone facies in theNorthern Calcareous Alps – kRySTyN et al., 2009), butstill in reef near position deposition is controlled byrare mass transport deposits from the reefal areaand calcareous turbidites intercalated by open-ma-rine low-energy wackestones with open-marine or-ganisms. According to SChLAGeR (1966) such turbi-dites consist of calcarenites with bad sorting, layeredbedding, and consist mainly of reefal organisms likesponges, echinoderms, encrusting forami nifers andcorals. In between those calcarenites several meter-thick beds with coarse Dachstein reefal materialoccur. Also, thin layers with Halobia, or Mo notislumachellas appear (compare TOLLMANN, 1976).It is well known that in the Late Triassic a vastmajority of the bivalves, along with ammonites, bra-chiopods, conodonts and radiolarians are extinct(hALLAM, 1991; MCROBeRTS & NewTON, 1995). This isalso applicable for the pelagic bivalves Halobia and
Monotis, which both go extinct in the middle to lateNorian. It is possible, that the distinctive Halobialumachelle layer as well as the cm-thick Monotis-shell layers, which in area of Zlatibor Mt. are firstdescribed by GAwLICk et al. (2017b), marks the step-wise mass extinction with its start in the Middle No-rian (ONOue et al., 2016). But for an accurate state-ment to this topic further investigations are neededfrom sections in the Dinarides.Comparing the sedimentary patterns and thefauna of the Dachstein reefal to fore-reefal Limestonein areas from the Northern Calcareous Alps and theLate Triassic Dachstein fore-reef succession in theSirogojno carbonate-clastic Mélange, the similaritiesfrom a calcareous sponge dominated reef facies, fore-reef facies and a more open-marine reef-near faciesare obvious. The fauna and flora show a reduced bio-diversity compared to the Dachstein reef limestonesin the type area, but this is most probably due to thefact that in the Northern Calcareous Alps more than1000 m of Dachstein reefal Limestones along thesouthern margin of the Northern Calcareous Alps are

preserved whereas this block covers only a limitedage spectrum and short part of the whole Dachsteinreefal Limestone succession.In general, the described sedimentological pat-terns, the biostratigraphic age and the faunal/floralcontent of the Late Triassic Dachstein fore-reef suc-cession in the Sirogojno carbonate-clastic Mélangeare similar to other known Dachstein reefs and in-dicate a depositional realm in a Dachstein fore-reefLimestone position facies to the reef near open-ma-rine Gosausee Limestone facies in the sense ofkRySTyN et al. (2009), comparable also with the Slat-nik Formation in the eastern Southern Alps (ROžIčet al., 2009).however, there is a general difference of the stud-ied Dachstein fore-reefal Limestone succession in theSirogojno carbonate-clastic Mélange and age-equiv-alent successions in the Northern Calcareous Alps oras known from the eastern Southern Alps (CeLARC etal., 2014 and references therein). In the Northern Cal-careous Alps, the Lacke successions show a sedimen-tation pattern because of sea level variations and ageneral shallowing-upward trend (ReIJMeR & eveRAAS,1991). In the Northern Calcareous Alps, it was possi-ble to determine more reefal and shallow-water in-fluenced calciturbidites due to the flooding events ofthe carbonate platform. In periods the Dachsteinkalkcarbonate platform was flooded they produced thereefal framestones and reefal rudstones, which weredeposited on a fore-reef to slope setting. In contrast,the Late Triassic Dachstein fore-reefal Limestone suc-cession in the Sirogojno carbonate-clastic Mélangeshows a general deepening trend. If it is really a gen-eral deepening trend throughout the whole latest lateNorian or only a part of the whole Dachstein reefalLimestone succession with a short preserved deep-ening interval, similar as described from the Dach -stein fore-reefal limestone succession of Mt. Jennerin the Northern Calcareous Alps (MISSONI, 2004; MIS-SONI et al., 2015) cannot be decided until more com-plete Dachstein reefal limestone successions in theInner Dinarides are known.
ConclusionThe Dinarides formed together with the westernCarpathians, the eastern and the Southern Alps the
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western passive continental margin of the Neo-Tethys Ocean and were in Late Triassic times partof the huge hauptdolomit/Dachstein CarbonatePlatform formed on this Triassic carbonate domi-nated shelf. Identical as proven in the Northern Cal-careous Alps, the Late Triassic reefal belt wasstrongly affected by the Middle to early Late Jurassicmountain building process in the frame of west-di-rected ophiolite obduction. Related to thrusting theouter shelf and the distal part of the Dachstein Car-bonate Platform were overthrust or eroded. In con-trast to the eastern and Southern Alps, where thereef rim is relatively well preserved in resedimentedblocks in age-equivalent mélanges or along thesouthern rim of the Northern Calcareous Alps or theeastern Southern Alps in the Inner Dinarides onlyfew remains of the Late Triassic Dachstein reefal fa-cies are known, practically not studied. This study closes an important gap in knowledgeabout the depositional history of the relatively un-known facies belt of the Late Triassic CarbonatePlatform evolution (Dachstein Carbonate Platform),the reef belt. The faunal/floral content, microfaciescharacteristics and the reconstructed depositionalenvironment of a Late Triassic (late Norian) fore-reefal to reefal Dachstein Limestone block in theSirogojno carbonate-clastic Mélange proof the exis-tence of a rimmed Late Triassic platform in theInner Dinarides as known in the eastern or South-ern Alps. Also the transition between the platformedge and the adjacent open-shelf carbonates is iden-tical as documented in the eastern or Southern Alps.Nevertheless, the studied section only providedthe chance to investigate a relative short part of thewhole Dachstein reef evolution, and detected differ-ences in the evolution of the Dachstein reefs rim inthe eastern/Southern Alps and the Inner Dinaridesmay be the result of the short stratigraphic timespan preserved in the studied section. Further effortis needed to detect more sedimentary succession ofthis facies belt in the Inner Dinarides to close stillexisting gaps in knowledge.
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Резиме

Микрофације и биостратиграфија
области предњег спруда
горњотријаског дахштајнског
кречњака у јурском Сирогојно
карбонатно-кластичном Меланжу
(планина Златибор, ЈЗ Србија)Творевине јединице дахштајнског кречњакакаснoтријаске старости у фацији предњег спру -да су релативно ретке у Унутрашњим Динари -дима, и уопште у региону Балкана. Такође, уУнутрашњим Динаридима микрофације, био -стратиграфија и депозициона историја касно -тријаских спрудних до предспрудних дахштајн-ских карбоната практично нису познати. Разлогза то је што каснотријаски спрудни појас Дах -штајнске карбонатне платформе у Динаридиманије сачуван због млађих тектонских покретаили зато јер још увек није откривен. Како овафацијална зона још увек није детаљно описаназа области Динарида, и даље не постоји могу -ћност бољег разумевања каснотријаске седи -ментне историје Дахштајнске карбонатне плат-форме и каснојурске геодинамичке историјеУнутрашњих Динарида.Ради решавања присутне дилеме о посто -јању/непостојању творевина дахштајнскогкречњака на теренима ЈЗ Србије, на подручју

планине Златибор проучаван је преврнут блокпредњег спруда дахштајнског кречњака дебеооко 35-так метара. Он се налази у горњем делукасносредњег до почетка каснојурског Сирогој -но карбонатно-кластичног Меланжа, који је уовим теренима изграђен од различитих стометарских блокова и заједно са неколико другихседиментних меланжа, који се налазе испод на -вученог мноштва офиолитских навлака, припа -да Динаридској Офиолитској зони смештенојиспод Источно Босанско-Дурмиторске јединице.Истраживани блок се налази уз главни ас -фалтни пут између села Сирогојно и Рожанство,и то директно изнад рушевина Тошине бање одједне дугачке кривине пута до испред мостапреко речице Приштавица у области Илиџа.У доњем делу испитиване сукцесије поредгрубо зрнастих радстона присутни су и спру -дасти блокови метарских величина са реткимпрослојцима грејстона и пекстона окарактери -саним утицајем отвореног мора и блоковимафрејмстона. У њима се налазе велике количинефрагментираних спрудотворних организама каошто су кречњачке спонгије, корали и обави -јајући организми а такође и разорени материјалод шкољака, гастропода, алги, Tubiphytes морфо -типа, криноида, фораминифера и др. У свом сре -дишњем делу сукцесија се наставља слојевимаразличитих величина грејнстона и радстона саутицајем отвореног мора где је доминатна фа -уна криноида, филамената, конодоната, фора -минифера уз ретке радиоларије; такође суприсутна и два раздвојена лумакелна слоја сашкољкама из Halobia salinaria групе. Највишидео сукцесије је представљен танко слојевитимспрудним радстонима и са неколико слојева јакорекристалисалих грејнстона. Поједине слојевекарактерише турбидитска слојевитост и прису -ство мешаних плитководних и дубоководнихзрна и организама као што су криноиди ифиламенти.На основу присутних конодоната можемозакључити да је старост сукцесије у биострати -графском интервалу од сред њег норичког ката(алаунски поткат) до краја рета 1, и то најверо -ватније у оквиру севатског потката касногноричког ката. Констатовани биостратиграфски
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распон потврђује и присуство холотуријскихсклерита, као и детерминисани плитководниорганизми типични за каснотријаску јединицукречњака Дахштајна: фораминифери, креч -њачке алге, организми градиоци спруда и об -лици микропроблематика.Овај јединствени блок је после почетних ре -зултата DIMITRIJevIć & DIMITRIJevIć (1991), неко ликопута био предмет истраживања (GAwLICk et al.,2017b; ZöhReR, 2020), када је одређена његовастарост и припадност у оквиру фације предњегспруда Дахштајнског кречњака. У овом раду суприказани детаљни подаци микрофацијалнеанализе и фаунистичко/флористичког садржајаа и старост је доказана и прецизније утврђенапреко других присутних фосила. На тај начин јеса поуздано утврђеним карактеристикама и де -таљно реконструисаном депозиционом исто -ријом фације предњег спруда јединице Дах штајн-ског кречњака потврђено његово присуство ипознавање у теренима Унутрашњих Динарида.Тиме је омогућено и упоређење ње гове еволуцијеи фауне са добро познатим ка снотријаскимсукцесијама Дахштајнског спрудног кречњакаобласти Западног Тетиса (нпр. Северних креч -њачких Алпа или источних Јужних Алпа).Динариди су заједно са западним Карпатима,Источним и Јужним Алпима образовали западнупасивну континенталну маргину Неотетискогокеана где се у времену касног тријаса форми -рао део велике главне Доломитско/Дахштајнскекарбонатне платформе на овом тријаском кар -бонатном доминантном шелфу. Идентично какоје доказано у Северним кречњачким Алпима,касно тријаски спрудни појас је био јако обух -ваћен са средњо до каснојурским процесом пла -нинског образовања у оквиру обдукције офио-лита усмерене ка западу. У зависности од јачинетог процеса спољашњи шелф и дистални деоДахштајнске карбонатне платформе су билипреврнути или еродовани. За разлику од Ис -точних и Јужних Алпа, где је ивица спруда ре -лативно добро очувана у реседиментованим

блоковима у старосно еквивалентним меланжи -ма или дуж јужне ивице Северних кречњачкихАлпа или источних Јужних Алпа у УнутрашњимДинаридима је познато само неколико остатакакаснотријских Дахштајнских спрудних фација,који практично нису били ни проучавани.Ова студија несумњиво затвара празнину упознавању депозиционе историје релативно не -познатог фацијалног појаса еволуције каснотри -јаске карбонатне платформе (Дахштајнска кар-бонатна платформа) – њеног спрудног појаса уУнутрашњим Динаридима. Фаунистичко/фло -ристички садржај, микрофацијалне каракте -ристике и реконструисана депозициона срединакаснотријаског (касни норички кат) предњеспрудног до спрудног Дахштајнског кречњачкогблока у Карбонатно-кластичном Меланжу Сиро -гојна пружио је доказ о постојању ободне касно -тријаске платформе у Унутрашњим Динари-дима као што је то познато у Источним илиЈужним Алпима. Такође је прелаз између плат -формне ивице и суседних карбоната отвореногшелфа идентичан прелазу документованом уИсточним и Јужним Алпима.Проучавана сукцесија је, и у просторном игеолошком смислу, релативно кратка али безобзира на то пружа добру основу за даљанеопходно потребна истраживања еволуцијецелог Дахштајнског спруда Унутрашњих Дина -рида. Констатоване разлике у еволуцији ивицеовог спруда у Источно/Јужним Алпима и уУнутрашњим Динаридима могу бити резултаткратког стратиграфског временског распонасачуваног у изучаваној динаридској секвенци.Зато су неопходна нова истраживања којима бисе открила више седиментних сукцесија овогфацијалног појаса у Унутрашњим Динаридимада би затворили још увек постојеће празнине упознавању његових карактеристика.
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