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Lower Cretaceous carbonate gravity-flow deposits from the Bohinj area
(NW Slovenia): evidence of a lost carbonate platform in the Internal Dinarides

DuJE KUKOC!, SPELA GORICAN! and ADRUUAN KOSIR!
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Abstract. — In the Bohinj area (NW Slovenia), a distinctive interval of carbonate gravity-flow deposits overlying the pe-
lagic Biancone limestone was analyzed for microfacies and dated with radiolarians. This interval, newly described as
the Bohinj Formation, consists of a 3 m thick carbonate breccia capped by a 4 m thick massive calcarenite. The breccia
is composed of clasts of carbonate platform facies, isolated ooids and oncoids, and bioclasts of shallow-marine benthos.
Intraclasts of pelagic calpionellid wackestone and rare chert clasts are also present. Radiolarians from the pelagic lime-
stone below indicate a latest Tithonian to earliest Berriasian age, and those above indicate a Berriasian to Early
Valanginian age. Paleogeographically, the area was part of the Bled basin, which had a relatively distal position on the
Adriatic continental margin. This position is suggested by flysch-type deposits in the area that are Early Cretaceous in
age and thus correlate with the Bosnian Flysch in the central Dinarides. The Bohinj Formation provides evidence of a
carbonate platform that must have been located more internally but is now not preserved. This inferred platform (named
the Bohinj Carbonate Platform) may have developed on top of a nappe stack, which formed during the early emplace-
ment of the internal Dinaric units onto the continental margin. The platform correlates regionally with genetically simi-
lar isolated carbonate platforms of the Alpine — Dinaride — Carpathian orogenic system, e.g., with the Plassen Carbonate
Platform in the Northern Calcareous Alps and the Kurbnesh Carbonate Platform in Albania.

Les dépots gravitaires carbonatés d’age crétacé inférieur de la région de Bohinj (nord-ouest
de la Slovénie) : témoins d’une plate-forme carbonatée perdue dans les Dinarides internes

Mots-clés. — Calcaire de Biancone, Breche carbonatée, Radiolaires, Berriasien, Bassin de Bled, Formation de Bohinj

Résumé. — Dans la région de Bohinj au nord-ouest de la Slovénie un intervalle distinct de dépots gravitaires carbonatés
surmontant le calcaire pélagique de Biancone a été analysé pour le microfacies et daté avec les radiolaires. Cet inter-
valle, défini ici comme la formation de Bohinj, est constitué de 3 m de breche carbonatée et de 4 m de calcarénite mas-
sive. La breche est composée de clastes de facies calcaire de plate-forme, d’ooides et d’oncoides isolés ainsi que de
bioclastes de benthos marin peu profond. Des intraclastes de wackestone pélagique a calpionelles et rares clastes de
chert sont aussi présents. Les radiolaires présents dans le calcaire pélagique sous-jacent indiquent un age tithonien som-
mital-crétacé basal et ceux au-dessus des calcarenites indiquent un age berriasien-valanginien inférieur. Paléogéogra-
phiquement, la région appartenait au bassin de Bled, qui avait une position relativement distale sur la marge
continentale de la plaque Adriatique. Cette position est suggérée par les dépots du type flysch, qui dans la région sont
d’age crétacé inférieur et se correlent ainsi avec le flysch bosniaque dans les Dinarides centrales. La formation de Bo-
hinj témoigne qu’une plate-forme carbonatée a dii exister en position plus interne mais elle n’est pas conservée. Cette
plate-forme présumée (nommée la plate-forme carbonatée de Bohinj) a pu se développer au sommet d’un empilement
de nappes qui s’est formé pendant la mise en place des unités dinariques internes sur la marge continentale. La
plate-forme est comparable aux autres plates-formes carbonatées isolées dont I’origine est identique dans le systeme
orogénique des Alpes, des Carpates et des Dinarides, par exemple la plate-forme carbonatée de Plassen dans les Alpes
calcaires du Nord et la plate-forme carbonatée de Kurbnesh en Albanie.

INTRODUCTION

During the Jurassic and Cretaceous period, the major part
of the External Dinarides was occupied by a vast carbonate
platform system, the Dinaric Carbonate Platform, also
known as the Adriatic Carbonate Platform or the Friuli Car-
bonate Platform [see Buser, 1996 and references therein].
In addition, several short-lived isolated carbonate platforms
are known from the Internal Dinarides and Albanides
(fig. 1). These smaller platforms were formed on top of

ophiolitic nappes following their obduction onto the conti-
nental margin. Due to subsequent thrusting and erosion,
some of these platforms are only fragmentarily preserved
today or their existence is known exclusively from clasts in
mass-flow deposits. Therefore, it is difficult to determine
their size or even their exact life span. Upper Jurassic to
Lower Cretaceous reef limestones and breccias associated
with ophiolites have been documented in Bosnia [Charvet,
1978; Pami¢ and Hrvatovi¢, 2000; Pamic et al., 2002],
Vardar Zone [Karamata 2006, Robertson et al., 2009],
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F1G. 1. — Major tectonic units of the Alps, Carpathians, Dinarides and Hel-
lenides (simplified after Schmid et al. [2008] and Ustaszewski et al.
[2009]) showing locations of shallow-water carbonates in the internal zo-
nes (for references see text): 1: Plassen Carbonate Platform (Northern Cal-
careous Alps, Austria); 2: Transylvanian ophiolites (Romania); 3: South
Apuseni mountains (Romania); 4: Dinaride ophiolite belt (Bosnia); 5: Var-
dar Zone (Serbia); 6: Dinaride ophiolite belt (Kr§ Gradac section, SW Ser-
bia); 7: Kurbnesh Carbonate Platform (Mirdita Zone, Albania); 8: Vardar
Zone (Macedonia).

FIG. 1. — Principales unités tectoniques des Alpes, des Carpates, des Dina-
rides et des Hellénides (simplifié d'aprés Schmid et al. [2008] et Ustas-
zewski et al. [2009]) et localisation des carbonates néritiques dans les
zones internes (pour les références voir texte). 1 : plate-forme carbonatée
de Plassen (Alpes calcaires du Nord, Autriche) ; 2 : ophiolites de Transyl-
vanie (Roumanie) ; 3 : monts Apuseni du Sud (Roumanie) ; 4 : zone ophio-
litique des Dinarides (Bosnie) ; 5 : zone du Vardar (Serbie) ; 6 : zone
ophiolitique des Dinarides (coupe Krs Gradac, sud-ouest de la Serbie) ;
7 : plate-forme carbonatée de Kurbnesh (zone de Mirdita, Albanie) ;
8 : zone du Vardar (Macédoine).

Dinaride ophiolite belt [Radoici¢ et al., 2009], the South
Apuseni mountains in Romania [Sasaran et al., 1999;
Bortolotti et al., 2002] and Transylvanian Ophiolites
[Schmid et al., 2008]. So far, only two isolated carbonate
platforms from the Adriatic margin have been described
more thoroughly, the Plassen Carbonate Platform in the
Northern Calcareous Alps in Austria [Gawlick and
Schlagintweit, 2006; Gawlick et al., 2009] and the
Kurbnesh Carbonate Platform in the Mirdita Ophiolite Zone
in Albania [Schlagintweit et al., 2008; Gawlick et al.,
2008].

In the surroundings of Bohinj in NW Slovenia, a dis-
tinctive interval of resedimented limestone occurs between
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the pelagic Biancone limestone and the Lower Cretaceous
flysch-type deposits. Cousin [1981] introduced the
paleogeographical term Bled basin for this area because he
noticed significant differences in stratigraphy compared
with other deep-water successions in the Julian Alps. The
most notable difference is the age of flysch deposits. The
flysch-type sedimentation started in the Valanginian-
Hauterivian in the Bled basin, but significantly later, in the
Campanian to Maastrichtian in the other basins in the Julian
Alps. This comparison led Cousin to correlate flysch depos-
its of the Bled basin with the Bosnian Flysch in the Central
Dinarides and, thus, to assume a relatively internal position
of this paleogeographic unit.

The importance of resedimented limestones in the
Bohinj area has already been indicated in previous works.
Budkovi¢ [1978] described the general stratigraphic se-
quence of the area. He mentioned calcarenites with shal-
low-water components, and he used calcareous algae to
determine their age as Late Jurassic. Cousin [1981] de-
scribed microbreccias containing diverse shallow-water car-
bonate microfauna within deep-water Biancone limestones,
which he dated with calpionellids as uppermost Tithonian
to lowermost Berriasian.

The aims of this research are: 1) to study the topmost
Jurassic to lowest Cretaceous succession of the Bled basin
for radiolarian dating; 2) to examine the composition of
gravity-flow deposits to determine the provenance and age
of the clasts; and 3) to correlate this succession regionally.

GEOLOGICAL SETTING

The investigated section is located in the Julian Alps in
northwestern Slovenia (fig. 2). During the Jurassic, this
area was part of the Adriatic continental margin. Structur-
ally, the Julian Alps form the eastern part of the southern
Alps [Placer, 1999]. In this area, two thrusting phases are
recognized: a NE to SW thrusting of the Paleogene Dinaric
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FIG. 2. — Subdivision macrotectonique de la Slovénie occidentale [simplifié
d'apres Placer, 1999] et localisation de la coupe étudiée.



385

LOWER CRETACEOUS CARBONATE GRAVITY-FLOW DEPOSITS FROM THE BOHINJ AREA (NW SLOVENIA)

phase, which was overprinted by the Neogene Southalpine
phase characterized by a N to S thrusting [Placer, 1999].
From the aspect of the macrotectonic subdivision, NW
Slovenia consists of three large nappes [Placer, 1999]. From
bottom to top, these nappes are 1) the Trnovo nappe of the
External Dinarides, where the successions of the Dinaric
Carbonate Platform are exposed; 2) the Tolmin nappe, com-
posed of the Tolmin basin successions; and 3) the Julian
nappe, which is structurally the most complex and includes
different paleogeographic units. Based on the Jurassic to
Cretaceous stratigraphy, three paleogeographic units have
been distinguished within the Julian nappe: the Julian high
(a submarine plateau), the Bovec basin and the Bled basin

[Cousin, 1981; Buser, 1996].

The general stratigraphy of the Bled basin (fig. 3a) is
summarized from previous works [Hértel, 1920; Budkovic,
1978; Buser et al., 1979; Cousin, 1981; Buser 1986, 1987].
Lower Jurassic limestones with echinoderms (Hierlatz facies)
laterally and vertically pass into massive oolitic limestone.
The uppermost part consists of coarse-grained carbonate
breccias that also include chert nodules, up to half a meter in
size. Cousin [1981] informally named this interval the
Ribnica breccia. The following lithostratigraphic unit com-
prises Middle and Upper Jurassic bedded radiolarian cherts

and shales. The exact age of these deposits is yet to be de-
termined. In the upper part, cherts and shales alternate with
marly limestone and are overlain by approximately 50 m of
laminated limestone, which passes into typical Upper
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FIG. 3. — General stratigraphy of the Bled Basin (a) and detailed stratigraphic log of the investigated section near Srednja vas (b).
FIG. 3. — Stratigraphie générale du bassin de Bled (a) et colonne stratigraphique détaillée de la coupe étudiée prés de Srednja vas (b)
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Tithonian Biancone limestone. The Biancone limestone is
overlain by carbonate gravity-flow deposits, which are the
main focus of our study.

The overlying succession starts with siliceous limestone
with a significant proportion of marl and then passes into
mixed siliciclastic-carbonate turbidites, referred to as flysch
by previous authors. In places, olistostrome breccia con-
taining blocks (a few m? in size) of Biancone limestone oc-
curs on top [Buser, 1986]. The matrix of the breccia is
siliciclastic and is composed predominantly of quartz but
also includes lithic grains, hornblende and plagioclase.
Buser [1986] estimated the entire flysch sequence to be ap-
proximately 400 m thick. The flysch deposits near Bohinj
have been dated with nannoplankton as Valanginian-
Hauterivian [Buser et al., 1979].

DESCRIPTION OF THE STUDIED SECTION AND
DEFINITION OF THE BOHINJ FORMATION

General description

An approximately 40 m thick section of pelagic limestones,
including carbonate gravity-flow deposits (fig. 3b), is well
exposed northeast of the Bohinj Lake, along the road from
Srednja Vas to Uskovnica.

This section is subdivided into three lithostratigraphic
units: 1) the Biancone limestone, 2) carbonate gravity-flow
deposits, and 3) siliceous limestone with marl. The section
combines two partial sections (marked BU1 and BU2), and
the contact between them is tectonized. The missing part is
estimated to be 10 m (fig. 3b).

The Biancone limestone is characterized by thin- to me-
dium-bedded light gray to white limestone with individual
beds up to 20 cm thick. Up to 5 cm-thick discontinuous
beds of dark gray chert and irregular shaped chert nodules
are common. Intercalations of marl are also present. The
predominant microfacies are radiolarian-rich wackestone
and packstone (pl. I, fig.1). Parallel lamination is present in
some layers. In places, normally graded calcarenites occur as
several centimeters thick intercalations in micrite beds and
contain up to 5 mm large clasts in the basal part (pl. I, fig. 2).

The second lithostratigraphic unit is described in the
next chapter as the newly defined Bohinj Formation.

The third unit is reddish siliceous limestone similar to
the Biancone limestone, although it differs significantly by
its higher proportion of marl and the red color. At this sec-
tion, the transition into the overlying flysch-type deposits is
covered.

Definition of the Bohinj Formation

Definition

The Bohinj Formation is a characteristic interval of carbon-
ate gravity-flow deposits that occur between the Biancone
limestone below and the reddish siliceous limestones above.
At the type locality, the Bohinj Formation consists of 3 m of
carbonate breccia and 4 m of calcarenite (fig. 3b). Slump
folds are present in the breccia. The calcarenite is massive
and shows no internal folding or bedding.
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Type section

Along the road from Srednja vas to Uskovnica (N 46° 17,992°,
E 13° 55,069’; H = 785 m).

Lateral traceability

The formation has been mapped in several locations NW
and NE of the type locality within a distance of 6 km.

Name

The formation is named after the broader area of the type
locality.

Age

Latest Tithonian — Berriasian (according to Clypeina jurassica
FAVRE found in breccia and radiolarian assemblages ex-
tracted from the deposits situated below and above the
Bohinj Formation).

Previous work

Cousin [1981] informally named the entire mixed
siliciclastic-carbonate succession above the Biancone lime-
stone the Bohinj Formation (sandy marly limestone of
Bohinj). In this paper, we restrict the name to the breccia
and the calcarenite on top of the Biancone limestone.

Microfacies of the Bohinj Formation

The breccia consists primarily of matrix-supported angular
to subangular shallow-water carbonate clasts. The largest
clasts are up to 2cm in diameter. The matrix is
radiolarian-rich lime mudstone with sponge spicules and
scarce calpionellids.

Most of the limestone clasts found in the breccia are
bioclastic grainstones and bioclastic-peloidal packstones
(pl. I, fig. 11). Clasts of algal wackestone and oncoid
packstone are also present but rare. The skeletal grains in
these clasts are miliolid and textulariid foraminifers,
echinoderm fragments and algal fragments. The Dasyclad
algae Clypeina jurassica FAVRE is found both in the clasts
of algal wackestone and in the form of isolated fragments.
It is characteristic of late Kimmeridgian to earliest
Berriasian [Bassoullet, 1997]. The clasts of weakly ce-
mented oolite show a thin fringe of early cement and pore
spaces filled with the breccia matrix (pl. I, fig. 9).

Intraclasts of pelagic calpionellid wackestone are pres-
ent. These interclasts also contain sponge spicules and rare
planktonic foraminifers (pl. I, fig. 10). Radiolarians are not
common in these clasts. Calpionellid species Calpionella
alpina LORENZ is recognized. It is characteristic of the late
Tithonian to earliest Valanginian [Remane, 1985].

In addition to common remains of Clypeina jurassica
FAVRE (pl. I, figs 4, 5), the green algae Cayeuxia (pl.]I,
fig. 3) and fragments of sponges (pl. I, fig. 7), bryozoans,
echinoderms and thick-shelled bivalves are identified as
single bioclasts.

Well-developed concentric and radial ooids and oncoids
are present as isolated grains (pl. I, fig. 4 and 8). Chert
grains are also present.

Calcarenite is predominantly composed of shallow-wa-
ter skeletal fragments and lithoclasts similar to those found
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in breccia. Grains of chert and glauconite are present but
are less abundant than carbonate components.

The microfacies analysis reveals that the main source
area of the resedimented limestone was a penecontempo-
raneous carbonate platform. Limestone clasts and isolated
grains from the outer platform prevail, but lagoonal facies
(algal wackestone) is also present.

RADIOLARIAN BIOCHRONOLOGY

The radiolarian fauna was analyzed from five samples of
micritic limestone. The samples were processed with acetic
acid (10%) and then with hydrofluoric acid (5%). The as-
semblages were dated with the zonation of Baumgartner
et al. [1995], which, for this time interval, is mainly based
on data by Jud [1994]. The species inventory is given in ta-
ble I and illustrated in plate II. The stratigraphic position of
the studied samples is shown in figure 3b. The generic
names are adjusted according to the catalogue of Mesozoic
radiolarian genera [O’Dogherty et al., 2009].

In all samples, spumellarians are slightly more abun-
dant than nassellarians. Sponge spicules are common in all
samples (megascleres prevail, but desmas and rhaxes are
also present).

Eucyrtidiellum pyramis (AITA), found in samples
BU1-4.20 and BU1-15.60, gives the shortest age assign-
ment to UAZ 12 (early — early late Tithonian) — UAZ 13
(latest Tithonian — earliest Berriasian). Fultacapsa tricornis
(JuD), in samples BU1-2.80 and BU1-27.90, gives a range
from UAZ 13 (latest Tithonian — earliest Berriasian) to UAZ
16 (early Valanginian). Because samples BU1-4.20 and
BU1-15.60 are stratigraphically above sample BU1-2.80,
all three samples must belong to UAZ 13. Moreover, sample
BU1-4.20 alone gives a precise assignment to UAZ 13,
based on co-occurrence of Hiscocapsa kaminogoensis
(AITA) and Praeparvicingula columna (RUST) (FADs in
UAZ 13) with Eucyrtidiellum pyramis (AITA) (LAD in UAZ
13). Sample BU1-27.90 is less well constrained but is still
not younger than the early Valanginian. Sample BU2-9 may
be somewhat younger, but typical genera first appearing in
the late Valanginian (e.g., Cana, Crolanium, and Pseudo-
crolanium; see O’Dogherty et al., [2009]) have not been
found.

The range of Hemicryptocapsa capita (TAN), according
to Baumgartner et al. [1995], does not agree with the above
determined age assignment. However, this species has al-
ready been found in a Berriasian assemblage [Matsuoka,
1998], and its occurrence is thus not conflicting. Similarly,
Thanarla gutta JUD is not considered age diagnostic be-
cause similar forms exist throughout the Early Cretaceous
(see, e.g., Fig. 103 in Matsuoka [1998]).

The Jurassic-Cretaceous boundary is comprised within
the UAZ 13 [Baumgartner et al., 1995, p.1033] and, thus,
cannot be strictly delineated with radiolarians. Because a
several meters thick succession of the Biancone limestone
is present below the studied samples, it is likely that the
Bohinj Formation is earliest Cretaceous and not Tithonian
in age.
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DISCUSSION

The Biancone limestone is a common Upper Tithonian to
Lower Cretaceous facies in the Julian Alps [Cousin, 1981;
Buser; 1986, §muc; 2005; Rozi¢, 2009] and in other pelagic
successions of the Mediterranean. This facies represents
background pelagic sedimentation in a deeper-water envi-
ronment, and it usually does not contain resedimented shal-
low-water clasts like the ones found in the Bled basin
succession. Extraclasts and calcareous debris found in the
Bled basin undoubtedly prove that the resedimented lime-
stones are of platform origin. The Dinaric Carbonate Plat-
form, located to the south, is now the only preserved
carbonate platform in the area [Buser, 1989, 1996]. How-
ever, the Biancone limestone of the Tolmin basin, which
was paleogeographically located proximally to the Dinaric
Carbonate Platform (figs. 2, 4), consists of micrite without
resedimented limestones [Buser, 1986; Rozi¢, 2009].
Furthermore, the age of the flysch-type sediments sug-
gests that the Bled basin must have been located more inter-
nally than the Tolmin basin. Mixed siliciclastic — carbonate
turbidites from the Bohinj area are Early Cretaceous in age
(Hauterivian-Valanginian) [Buser et al., 1979], whereas
the oldest flysch in the Tolmin basin is Campanian-
Maastrichtian in age [Cousin, 1981; Buser, 1986]. These
Lower Cretaceous flysch-type deposits are best correlated
with the Bosnian Flysch, more specifically, with the
Vranduk Formation, which spans the latest Jurassic-Early
Cretaceous [Blanchet er al. 1969; Mikes et al., 2008 and
references therein]. The Vermoshi Flysch in Albania repre-
sents the southernmost part of the Vranduk Flysch [Meco
and Aliaj, 2000; Marroni et al., 2009] and is regarded as the
sedimentary marker of the Late Jurassic-Early Cretaceous
tectonic phases related to the closure of the oceanic area be-
tween the Adria and Eurasia plates. If we consider the

TABLE 1. — Occurrence of radiolarian taxa in studied samples.
TABL. I - Distribution des taxons de radiolaires dans les échantillons étudiés.

L UA Zones Samp
Radiolarians (Baumgartner | BUI- BUI- BUI- BUI- BU2-
et al., 1995) 2.80 4.20 15.60 27.90 9.00
Archaeodictyomitra apiarium (RUST) 8-22 . . . . .
Archaeodictyomitra excellens (TAN) 11-22
Cinguloturris cylindra KEMKIN &
12-17
RUDENKO
Dicerosaturnalis dicranacanthos
10-17
(SQUINABOL)
Emiluvia chica (FOREMAN) 3-18
Eucyrtidiellum pyramis (AITA) 12-13
Fultacapsa tricornis (JUD) 13-16

Hemicryptocapsa capita (TAN) 17-18
Hiscocapsa asseni (TAN) -
Hiscocapsa hexagona (HORI) -
Hiscocapsa kaminogoensis (AITA) 13-21
Hiscocapsa lagenaria (WU & Li) -
Hiscocapsa pseudouterculus (AITA)
Loopus doliolum DUMITRICA
Mictyoditra thiensis (TAN) -
Mirifusus minor BAUMGARTNER 9-20

Pantanellium squinaboli (TAN) 11-22
Praeparvicingula columna (RUST) 13-20
Praeparvicingula cosmoconica

13-22
(FOREMAN)
Pseudodictyomitra carpatica (LOZYNIAK) 11-21
Ristola cretacea (BAUMGARTNER) 12-17
Tethysetta boesii (PARONA) 9-22

Thanarla gutta JuD 20-21
Thanarla praeventa PESSAGNO -
Tricolocapsa? campana KIESSLING
Xitus robustus WU - °

Age (UAZ) 13-16 13 12-13 | 13-16 | 11-17
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flysch-type deposits in the Bohinj area as the western con-
tinuation of the Vranduk Flysch, then it represents the wes-
ternmost outcrop of the Central Dinarides. The succession
of the Bled basin also represents the innermost Dinaric zone
in Slovenia. Geographically, the closest comparable unit
is exposed on Mt. Ivan$¢ica in NW Croatia, where
Hauterivian to Albian mixed calcareous-siliciclastic
turbidites (OStrc Formation) directly overlie the Biancone
limestone [Babi¢ and Zupani¢, 1978; Luzar-Oberiter et al.,
2009]. Mt. Ivanséica clearly occupies a relatively internal
position in the Dinarides because it is tectonically juxta-
posed to the ophiolitic mélange of Mts. Medvednica and
Kalnik [see, e.g., Tomljenovi¢ et al., 2008].

The contrasting stratigraphic evolutions of the Bled and
Tolmin basins and similarities of the Bled basin with more
internal Dinaric units imply that the Dinaric Carbonate Plat-
form is unlikely to be the source of shallow-water carbon-
ates in the Bled basin. The Julian platform, which existed in
this area in the Late Triassic and Early Jurassic, was
drowned and became a typical submarine plateau (the
Julian high) with condensed sedimentation already in the
Middle Jurassic [Smuc, 2005 and references therein]. We
interpret the breccia and calcarenite of the Bohinj Forma-
tion as evidence of a carbonate platform, which must have
been located more internally but is now not preserved. This
inferred platform, named the Bohinj Carbonate Platform,
may have developed on top of a nappe stack, which formed
during the early emplacement of the internal Dinaric units
onto the continental margin of Adria (fig. 4). The Late Ju-
rassic ophiolite emplacement has been well documented
throughout the Dinarides [Dimitrijevi¢, 1982, 1997; Pamié
et al., 2002; Karamata, 2006, Schmid et al., 2008].

The paleogeographic position and stratigraphic range of
the Bohinj Carbonate Platform can be deduced from a com-
parison with similar carbonate platforms from the Alpine-
Dinaride-Carpathian mountain belt (fig. 1). The Plassen
Carbonate Platform described from the Northern Calcare-
ous Alps [Gawlick and Schlagintweit, 2006; Gawlick et al.,
2009; Missoni and Gawlick, 2011] formed in a similar tec-
tonic regime above cherty limestones and radiolarites and
could be the stratigraphic counterpart of the Bohinj Carbon-
ate Platform. The erosional products of the Plassen Carbon-
ate Platform are incorporated in the Barmstein Limestone,
which represents mass-flow deposits with shallow-water
bioclasts and reefal limestone intercalated in pelagic lime-
stones of the Oberalm Formation [Gawlick et al., 2005;
Gawlick et al., 2009]. At its type locality, the whole sedi-
mentary cycle of the Plassen Carbonate Platform lasted
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W  Dinaric Bohinj E
Carbonate Carbonate
Platform Platform

Julian High

Tolmin Basin

F1G. 4. — Schematic cross-section of paleogeographic units in western Slo-
venia in the Berriasian.

FIG. 4. — Coupe schématisée des unités paléogéographiques en Slovénie oc-
cidentale pendant le Berriasien.

from the early Kimmeridgian until the late Berriasian
[Gawlick and Schlagintweit, 2006]. The Bohinj carbonate
platform is likely to have the same stratigraphic range. Sim-
ilar carbonate facies characterized both platforms with the
exception of coral and stromatoporoid fragments that were
only found in the Plassen Carbonate Platform. The Bohinj
Formation is correlative to the Upper Tithonian-Berriasian
Barmstein Limestone, which contains the erosional products
of the Plassen Carbonate Platform [Gawlick et al., 2005].

Another well-documented example is the Kurbnesh
Carbonate Platform in the Mirdita Zone in Albania. This
platform is also known only from clasts contained in
mass-flow deposits. We note that these mass-flow deposits
overlie basalts and ophiolitic mélange, whereas the Bohinj
Formation is part of a pelagic continental-margin sequence.
The reported stratigraphic range of the Kurbnesh Carbonate
Platform is Kimmeridgian?-Tithonian [Schlagintweit et al.,
2008]. The Kurbnesh Carbonate Platform is followed
stratigraphically by the autochthonous Munella Carbonate
Platform, which existed from the Late Berriasian-
Valanginian to Early Aptian. Therefore, the Bohinj Carbon-
ate Platform correlates with the Kurbnesh Carbonate Plat-
form or, less probably, with the base of the Munella
Carbonate Platform.

The same genetic model has been proposed for several
other occurrences of platform carbonates in the Alpine-
Dinaride-Carpathian mountain belt (fig. 1). Shallow-water
carbonates accumulated locally after the emplacement of
ophiolitic nappes onto the continental margin [Schmid
et al., 2008; Gawlick et al., 2008; Gawlick et al., 2009].
Most of the newly formed carbonate platforms are known
only from fragments of their reefs [Pami¢ and Hrvatovié,
2000; Bortolotti et al., 2002; Karamata, 2006]. Among

Y

PLATE I. — Microfacies from the studied section: 1: pelagic Biancone limestone, radiolarian packstone; 2: graded layer in Biancone limestone with grains of
chert at the base and accumulation of radiolarian skeletons above; silicified parts (lighter area) are visible below and above; 3: bioclast of Cayeuxia in
mud-supported breccia and clasts of bioclastic packstone with textulariids; 4: isolated Clypeina jurassica FAVRE and an isolated ooid in matrix-supported
breccia; 5: bioclast of Clypeina jurassica FAVRE; 6: bioclastic packstone containing foraminifers and echinoderm fragments; 7: bioclast of calcareous
sponge; 8: matrix with coated echinoid spine; 9: clast of oolite weakly cemented with a thin fringe of early cement, pore spaces are filled with the breccia
matrix; 10: clast of pelagic wackestone containing abundant calpionellids; 11: clast of bioclastic-peloidal packstone with benthic foraminifers.

PL. . — Microfaciés de la coupe étudiée. 1 : Calcaire pélagique de Biancone, packstone a radiolaires ; 2 : couche granoclassée dans le calcaire de Bian-
cone avec les grains de chert a la base et accumulation des squelettes de radiolaires en haut ; les parties silicifiées (champs clairs) sont visibles en bas et
en haut ; 3 : bioclaste de Cayeuxia et clastes de packstone bioclastique avec textulariidés dans la bréche ; 4 : Clypeina jurassica FAVRE isolée et un ooide
isolé dans la breche supportée par la matrice ; 5 : bioclaste de Clypeina jurassica FAVRE ; 6 : packstone bioclastique contenant des foraminiféres et des
fragments d'échinodermes ; 7 : bioclaste d'éponge calcaire ; 8 : matrice avec une épine d'échinoid enveloppée dans un ooide ; 9 : claste oolitique faible-
ment cimenté par une fine frange de ciment précoce, les pores sont remplis avec la matrice de la bréche ; 10 : claste de wackestone pélagique contenant
d'abondants calpionelles ; 11 : claste de packstone a bioclastes et a peloides avec des foraminiferes benthiques.
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those platforms that formed on the western, i.e., Adriatic
margin, a detailed stratigraphic investigation has been made
only for the Plassen Carbonate Platform, the Kurbnesh Car-
bonate Platform and, in this paper, the Bohinj Carbonate
Platform.

CONCLUSIONS

1) A distinctive interval of carbonate breccia and
calcarenite, occurring in a succession of pelagic limestones,
is described and defined as the Bohinj Formation. The latest
Tithonian-Berriasian age of the formation is constrained
with radiolarians.

2) The succession was deposited in the Bled Basin, which
occupied a relatively distal position on the Adriatic continen-
tal margin and was distant from the stable Dinaric Carbonate
Platform. Penecontemporaneous shallow-water carbonate
clasts in the breccia indicate the existence of another carbon-
ate platform, named the Bohinj Carbonate Platform.

3) Based on regional correlations, we conclude that the
Bohinj Carbonate Platform was a small, isolated platform
developed on top of an uplifted nappe stack, which formed
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during the early emplacement of the internal Dinaric units
onto the continental margin.

4) Two examples of such isolated platforms have so far
been studied in detail, the Plassen Carbonate Platform from
the northern Calcareous Alps in Austria and the Kurbnesh
Carbonate Platform from the Mirdita Zone in Albania. The
Bohinj Formation is a stratigraphic counterpart of forma-
tions that contain erosional products of these platforms, i.e.,
the Barmstein limestone and the Kurbnesh Formation, re-
spectively.

5) The gravity-flow deposits of the Bohinj Formation docu-
ment platform erosion, but the entire time span of the plat-
form could not be determined directly. The correlation with
the well-dated and in sifu preserved Plassen Carbonate Plat-
form suggests that the Bohinj Carbonate Platform may have
existed from the Early Kimmeridgian to the Late Berriasian.
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