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Abstract 

A detailed sedimentological features of the Slatinski plaz section with a transition from the deep-water Anisian 
(Illyrian) Strelovec Formation to the Ladinian shallow-water Contrin Formation have been presented. The Strelovec 
Formation is divided into five different lithostratigraphic units that are characterised by dark hemipelagic and 
pelagic thin-bedded limestones and dolomitic mudstones that are frequently intercalated with deposits of gravity- 
mass flows, slump and slide to fine-grained low-density turbidity origin. The Strelovec Formation was deposited in 
a hydrodynamically quiet, pelagic deeper-water anoxic environment, most probably on a gentle platform slope. In 
the upper part of the formation, the presence of olistolith blocks of shallow-water limestones indicates the closing 
of the prograding shallow-water platform wedge. Massive dolostones of Unit 6 mark the complete Alling of the 
basin and the beginning of the shallow-water Sedimentation of the Contrin Formation in the Early Ladinian. 

Izvleček 

V članku predstavljamo detajlni sedimentološki profil Slatinski plaz, v katerem lahko opazujemo prehod iz 
anizijske (ilirske) globljevodne Strelovške formacije v ladinijsko plitvomorsko Contrinsko formacijo. Strelovško 
formacijo smo razdelili na pet litostratigrafskih enot, za katere je značilno menjavanje temnih hemipelagičnih 
tankoplastnatih apnencev in dolomitov (mudstone), med katerimi so pogosti sedimenti gravitacijskih tokov (od 
zdrsov do zdrobnozrnatih turbiditov). Strelovška formacija se je odlagala v hidrodinamsko mirnem, pelagičnem, 
globljevodnem anoksičnem okolju, najverjetneje na blagem pobočju. V zgornjem delu formacije se pojavijo olistolitni 
bloki plitvovodnih apnencev, ki nakazujejo približevanje progradacijskega klina napredujoče platforme. Šesta 
litostratigrafska enota vsebuje plivovodne kamnine zgodnjeladinijske Contrinske formacije, ki kažejo, da se je 
globljevodni bazen v tem času že popolnoma zasul. 

Introduction 

The Strelovec Formation is represented by 
Anisian bituminous thin-bedded limestone and 
dolomite deposits with intercalation of marls 
and clays that can be traced across the entire 
Kamik-Savinja Alps (Celakc, 2004a, Vićić, 2014). 
It was first defined by Celarc (2004a) and later 
investigated due to the rieh macrofossil biota 
(Hitij et al. 2010; Hitij 2012; Žalohar & Hitij 2013). 
However, compared to younger Triassic roeks 
(Celarc, 2004a, 2004b; Celarc & Gorićan, 2007; 
Celarc & Kolar Jurkovšek, 2008; Celarc et al., 
2013, 2014; Rožič 2008, Rožič et al., 2009, 2013; 

Gale, 2010, 2012; Gale et al., 2013, 2014, 2015) it 
still remained insufficiently investigated. 

In order to fill this gap, we present a first 
detailed sedimentological investigation of the 
Strelovec Formation from the almost perfectly 
exposed section (Slatinski plaz) in the Robanov kot 
valley (Kamnik-Savinja Alps, northern Slovenia). 
The aim of this study is to deseribe and determine 
different microfacies of the Strelovec Formation, 
to define Sedimentation processes and environment 
and to interpret evolution of the Anisian basin in 
the studied area. 
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Geological setting 

The investigated succession is located in the 
Kamnik-Savinja Alps in the SE part of the Robanov 
kot Valley (Fig. 1), and structurally belongs to the 
eastern part of the Southern Alps (Placer, 2008). 
Düring Middle Triassic times, the area was situated 
on the southwestern Neotethyan embayment /shelf 
of the opening Meliata-Maliac Ocean (e.g. Stampfli 
et al., 2002; Schmidt et al., 2008). 

From the Late Permian onward, the eastern 
SouthernAlpsbelongedtotheSlovenianCarbonate 
Platform (Buser, 1989). Düring the rifting phase 
in the middle Triassic, this platform was dissected 
into numerous small platforms bounded by 
relatively shallow basins, most of which were 
completely infilled in the early Late Triassic time 
(Winterer & Bosellini, 1981; Doglioni, 1987; Buser, 
1989; Bertotti et al., 1993; Ogorelec & Rothe, 
1993). In the Robanov kot Valley, Lower Triassic to 

Fig. 1. Location of the studied 
section. A) Position of the 
Robanov kot Valley. B) Position 
of the section (square). 

Robanova planina 

Contrin Fm. 

Strelovec Fm 

Anisian Dolomite 

Werfen Fm 

, Schiern Fm Buchenstein Fm. 

Uggovitz Breccia 

Loibl Fm. 

Fig. 2. Triassic formations cropping out in the Robanov kot Valley, below Križevnik Hill (modified after Celakc, 2004a). 
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lowermost Upper Triassic rocks crop out (Celarc, 
2004a, Celakc et al., 2013, Fig. 2). The succession 
commence with a deposition of the Lower 
Triassic marls, and sandstones intercalated with 
of oolitic limestones and dolostone beds (Werfen 
Formation) continues with a deposition of Anisian 
bedded and massive dolostone. These rocks belong 
to the Slovenian Carbonate Platform (cf. Buser, 
1987, 1989) that are conformably overlain by the 
deeper-water upper Anisian (Pelsonian to Illyrian) 
Strelovec Formation, composed of dark-coloured 
thin-bedded limestone. The Strelovec Formation 
is concordantly overlain with the shallow- 
water Anisian (Illyrian) Contrin Formation, 
characterised by bedded and massive limestones 
with rare intercalations of dolostones (Celakc 
et al., 2013). Middle Anisian to lower Ladinian 
strata are represented by the Loibl Formation, 

Uggowitz Breccia and Buchenstein Formation 
composed of thin-bedded limestones with cherts, 
tuffs, conglomerates, breccias, calcarenites and 
bedded and massive limestones representing 
renewed extensional tectonic activity and the 
formation of small basins. The youngest formation 
in the Robanov kot Valley is Upper Anisian and 
Ladinian massive limestone and dolomite of the 
Schiern Formation, recording a progradation of 
the shallow-water platform over deposits of the 
deeper basin (Celarc et al., 2013). 

The first workers to investigate Triassic strata 
in the Robanov kot area were Teller (1898) and 
Seidl (1907, 1908). The area was later mapped for 
the Basic Geological Map of Yugoslavia, at a scale 
of 1: 100 000 by Mioć et al., (1983). The Strelovec 
Formation was first defined and described by 

Fig. 3. Slatnikov Plaz section. 
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Celakc (2004a) who, on the basis of stratigraphic 
Position, ascribed it to the upper Anisian to lower 
Ladinian age. The rieh fossil fauna of the Strelovec 
Formation was deseribed by Hitij et al. (2010), 
Hitij (2012), and Žalohak & Hitij (2013). 

Materials and methods 

The Anisian succession was recorded in the 
Slatnikov plaz seetion (lat. 46°21'55.76',' Ion. 
14°39'29.23") by a standard sedimentological 
procedure (logging in scale 1:50). Total of twenty 
five thin sections were made for petrographical 
and sedimentological analysis that were 
conducted on a Zeiss Axioplan 2 microscope 
using plane and polarised light. The thin sections 
were photographed with a Zeiss AxioCam HRc 
camera. Limestones were classified according 
to Dunham's (1962) Classification. The mineral 
composition of marls was determined for two 
samples by X-ray powder diffraction (XRD), 
using a Philips PW3710 X-ray diffractometer 
equipped with Cu-Ka radiation and a secondary 
graphite monochromator. Data were collected at 
40 kV and a current of 30 mA in the range from 
2-70° 20 at a rate of 3° 20 min"1. 

Additionally, composite conodont samples 
of 2.5-3 kg weight were collected aiming to 
determine the exaet biostratigraphic position 
of the Strelovec Fm. The samples were erushed 
and treated with diluted acetic acid following 
standard procedures. Unfortunately, all analysed 
samples proved to be negative. 

Slatinski plaz section 

The Slatinski plaz section is 102 m long and 
exhibits a transition from the Strelovec to Contrin 
Formations (Fig. 3). The section is divided into six 
distinet lithostratigraphic units. 

Lithostratigraphic Unit 1: dark grey laminated 
thin-bedded dolostones with intercalated beds of 
greyish clays 

Unit 1 represents the base of the Slatinski plaz 
section and is composed of a 2.5 m-thick package 
of alternating dark grey, thin to thick bedded and 
horizontally laminated dolostones and thin beds 
of dark grey clays (Fig. 4). The contact with the 
underlying Anisian dolostones is not visible in the 
section. 

Dolostones are thin-bedded or laminated 
(with the exception of one 1.5 m-thick bed in 
the middle of the unit). Lamination occur due 
to alternation of 180-1100 lim thick laminae of 
dark dolomicrite light crystalline dolomite with 

Fig. 4. Grey thin-bedded dolostones of Lithostratigraphic Unit 1. 

Fig. 6. Alternation of black thin-bedded and laminated limestones 
with marls and claystones of lithostratigraphic Unit 2. 

350-2800 lim thick laminae of light crystalline 
dolomite. Horizontal laminae predominate; 
wavy laminae occur rarely (PI. 1, fig. 1). In the 
dolostones mud rieh types predominate with 
a grain to matrix ratio of 15:85. Grains are 
represented mainly by poorly sorted peloids, 
whereas grains of unknown origin occur rarely. 
Up to 20 lim large pyrite grains are also present. 
The microfacies also contains amorphous 
organic streaks and seams that occur parallel 
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to lamination. The finest, muddy component is 
represented by homogenous dolomicrosparite 
and dolomicrite. The dolostones in rare cases 
contain extremely well preserved macrofossils 
of fish (Eosemionotus sp., Fig. 5), coprolites and 
brachiopods. 

Lithostratigraphic Unit 2: black laminated 
thin-bedded limestones with intercalated beds of 
dark grey marls and claystones 

Unit 2 conformably overlies Unit 1, however 
the contact is covered in the section. Unit 2 is 10 m 
thick and is represented by an alternation of black 
laminated and thin-bedded limestones and dark 
grey marls (Fig. 6). 

Limestones are thin-bedded and horizontally 
laminated mudstones (PL 1, flg. 2) with a grain to 
matrix ratio of 10:90. Lamination are expressed 
as an alternation of thicker (up to 3 mm) micrite 
laminae with up to 0.5mm thick laminae of 
microsparite (PL 1, fig. 3). Grains are represented 
by recrystallised bioclasts, small pyrite grains 
and rare glauconite grains. The microfacies also 
contains amorphous organic matter disseminated 
in the matrix and /or streaks and seams parallel to 
the lamination. 

Limestones are mainly thin- to medium-bedded; 
only a few thicker beds (up to 1 m) are present. 
Laminations are expressed as an alternation of 0.5- 
1 mm thick horizontal laminae of microsparite and 
micrite. In rare cases normal grading from micrite 
to microsparite occur (Pl. 1, fig. 4). Wispy and wavy 
discontinuous laminae are also present (Pl. 1, fig. 4). 
Mudstone lime types predominate while carbonate 
grains represented mainly by poorly sorted peloids, 
and recrystallised bioclasts are subordinate. Pyrite 
crystals are rare. Similar to the previously described 
microfacies, also amorphous organic component is 
common. 

Fig. 8. Polished slab of intraclastic limestone. Lithostratigraphic 
Unit 3. Longer side of photo is 4 cm long. 

The marl intercalations are up to 1 cm thick 
and are composed of illite/chlorite, dolomite, 
calcite, quartz and rare micas. 

Lithostratigraphic Unit 3: black laminated 
thin- to medium-bedded limestones with rare 
interbeds of breccias 

Unit 3 conformably overlies Unit 2. The contact 
is gradual but over a short distance. Unit 3 is 27 m 
thick and is characterised by black limestones 
(Fig. 7) with rare interbeds of breccias. 

Fig. 7. Black, thin-bedded and laminated limestones of 
lithostratigraphic Unit 3. 

Fig. 9. Intercalated laterally discontinuous breccia bed. 
Lithostratigraphic Unit 3. 
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Rare thin-bedded intraclastic limestones are also 
present (Fig. 8). They are wackestones to packstones 
composed almost exclusively of small elongated, 
sub-rounded and rounded intraclasts of micritic 
limestones. Fragments of echinoderms are extremely 
rare. The matrix is micrite and rarely microsparite. 

Matrix-supported breccias occur occasionally in 
the Unit 3. The beds are up to 2.6 m thick and in 
places represent laterally discontinuous beds (Fig. 9) 
perched into underlying lithologies. Clasts are up to 
9 cm in diameter and are composed of microsparite. 
Occassionaly rip up clasts composed of laminated 
black limestone occurr (Fig. 10). Matrix of breccia 
is composed of rare peloids and some pyrite crystals 
embedded in microsparite and micrite. 

Lithostratigraphic Unit 4: black laminated and 
thin-bedded limestones with intercalated beds 
dark grey marls and claystones and large blocks of 
light grey limestone 

Unit 4 is 52 m thick and is composed of 
limestones and marls identical to those of Unit 
2. In the upper part of the unit large megablocks 
of light grey limestone occur (Fig. 11). The most 
characteristic feature of the Unit 4 is numerous 

Fig. 10. Intraformational breccia with large clasts, composed 
of ripped-up and deformed beds of underlying limestones. 
Lithostratigraphic Unit 4. 

Fig. 11. Large olistolith blocks of shallow-water limestones in the 
upper part of lithostratigraphic Unit 4. 

Fig. 12. Brown laminated, thin- to medium-bedded dolomites 
with erosional Channels. Lithostratigraphic Unit 5. 

Fig. 13. Conformable contact between Strelovec Formation (lower 
part of the photo) and Contrin Formation (upper right part of the 
photo). 

Channels eroded into underlying beds, slumps and 
synsedimentary folds. 

Limestones are thin-bedded and horizontally 
laminated mudstones with only rare occurrence 
of wackestones (PL 1, fig. 5). Laminations are 
expressed as an alternation of micrite with 
microsparite laminae (PL 1, fig. 3). The grains 
are represented by recrystallised bioclasts, 
small pyrite grains and rare glauconite grains. 
Amorphous organic matter impregnates the 
matrix and also forms streaks and seams parallel 
to the lamination. The matrix in wackestones is 
microsparite and micrite. 

Large blocks of light grey limestone are up 
6.3 m in size and are composed of dolomitised 
medium to thick-bedded and massive limestones. 
Beds of black limestone underlying blocks are 
strongly deformed as slumps. 
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The dolomitised limestones from the lower part 
of the blocks are dark grey mudstones. The grain to 
matrix ratio is 10:9 0. The grains are rare echinoderm 
fragments and pyrite grains. Limestones from the 
upper part of the blocks are light grey wackestones 
to packstones.The grain to matrix ratio is 45:55.The 
grains are represented by bioclasts of echinoderms, 
shell fragments, fragmented microbialites, intra- 
clasts and peloids (PI. 1, fig. 6). Glauconite and 
small pyrite grains are rare. The matrix is mainly 
micrite, rarely microsparite. 

Lithostratigraphic Unit 5: brown laminated, 
thin- to medium-bedded dolostones 

Unit 5 represents the 5.5 m thick uppermost 
part of the Strelovec Formation. It is represented 
by thin- to medium -bedded laminated dolostones 
that contain clearly visible small Channels eroded 
into underlying beds (Fig. 12). 

Dolostones in the lower part of Unit 5 are 
laminated mudstones with micrite matrix and 
rare small pyrite grains. The matrix is micrite. 

Lithostratigraphic Unit 6: Contrin Formation: 
thick-bedded bioclastic dolostones 

Unit 6 conformably overlies Unit 5. The 
deposition started with one 60 cm thick bed of 
dolostone, followed by massive dolostone (Fig. 13). 

The lowermost bed of Unit 6 is bindstone 
composed exclusively of microbialites with 
microsparite infill (PL 1, fig. 7). 

Massive dolostones of Unit 6 are wackestones 
with a grain to matrix ratio of 30:70. The grains 
are represented by echinoderm fragments, fora- 
minifera, and algal fragments, fragments of micro- 
bialites, intraclasts and peloids (PL 1, fig. 8). The 
grains are embedded in micrite and rarely sparite. 

Age of Strelovec Formation 

Based on stratigraphic position, Celarc et al. 
(2013) assigned the Strelovec Formation ranging 
from Pelsonian to Illyrian. Unfortunately, during 
our study, no age-relevant fossils were found in 
the Strelovec Formation. 

Depositional environment of the Strelovec 
Formation 

Microfacies in units differentiated in the 
Strelovec Formation share similar features. The 
predominance of fine-grained textures (mud- 
stone), presence of organic matter, presence of 
horizontal lamination, thin bedding and absence 
of shallow-water elements (with the exception 
of rare peloids) suggest to hemipelagic and 
pelagic Sedimentation in a hydrodynamically quiet 
deeper-water environment. According to Stow's 
(1986) Classification of pelagic facies, these rocks 
correspond to the well-laminated and well-bedded 
organic rieh facies. 

Additionally, some beds exhibit normal grading 
and wispy and wavy discontinuous laminations 
and are also channelized into underlying beds 
(these features are especially evident in units 4 and 
5, but not exclusive in Units 2 and 3). These features 
indicate deposition from low-density, fine-grained 
muddy turbidites (Piper & Stow, 1991). 

Within hemipelagic limestones and fine-grained 
muddy turbidites slumps, synsedimentary folds 
and intraformational breccias were recognised as 
well. The nature of the clasts in breccias indicates 
redeposition within the sedimentary basin. In our 
opinion, these mass movement deposits represent 
a continuum of facies that evolved along slope 
environment. Facies include slides slumps that in 
some cases evolved into debris to mudflows and 
turbidites (cf. Coniglio & Dix, 1992; Whitham, 1993; 
Stow et al., 1998; Chough, 2001; Flügel, 2010).This 
interpretation is further proved by the fact that in 
some breccias, we could follow the deformation of 
indivudual beds: from initial folding, to breaking, 
and disintegration, resulting in the formation of 
the clasts that finally form breccias. 

Common features of the Strelovec Formation 
are also fine lamination of limestones, a relatively 
high content of amorphous organic matter, the 
presence of pyrite and almost perfectly preserved 
fish skeletons (Hitij et al., 2010). All these features 
are indicative of Sedimentation in a dysoxic or 
anoxic deeper-water environment with poor 
water circulation which allowed the preservation 
of organic matter, fish skeletons and also lack of 
bioturbation due to apparent absence of infounal 
biota. (e.g. Wignall, 1994). 

In the lower (Units 1 and 2) and middle (Unit 4) 
part of the succession thin beds of marls and 
claystones are intercalated within limestones 
and dolostones. These beds indicate periods of 
intensified input of fine-grained clastic material 
into the basin. 

In the upper part of the succession, large blocks 
of light grey shallow-water dolomitised limestones 
are embedded within pelagic deeper-water rocks. 
We interpret them as resedimented olistoliths 
transported from the edges of a prograding 
shallow-water platform (cf. Gale et al., 2015). 
Additionally they could represent the clasts from 
collapse of the platform edge. The emplacement 
of these large blocks caused the deformation of 
semilithified deeper-water sediments, as is clearly 
evident from the deformed and folded struetures 
in the thin-bedded dolostones lying immediately 
below the blocks. 

In the uppermost part of the succession, brown 
dolomitic bindstones and bioclastic wackestones 
are present. The presence of numerous shallow- 
water clasts and the absence of any indication 
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of resedimentation processes indicate that these 
limestones were formed in a moderate to high- 
energy subtidal environment, most probably as a 
sand belt in a marginal part of a shallow-water 
carbonate platform (e.g. Flügel, 2010). 

Sedimentary evolution of the present-day 
Robanov kot 

In the Anisian, the shallow-water carbonate 
platform existed in the present-day area of 
Robanov kot, as evidenced by the Anisian Dolomite 
Formation (Celarc, 2004a). In the late Anisian 
(Illyrian), the platform drowned as a consequence 
of the rifting processes (e.g., Winterer & Bosellini, 
1981; Doglioni, 1987; Buser, 1989; Bertotti et al. 
1993; Ogorelec & Rothe, 1993; Celarc, 2004b). 
In the newly formed dysoxic basin in the distal 
part of the gentle platform slope below the 
storm wave base, the hemipelagic thin-bedded 
and laminated limestones of Lithostratigraphic 
Unit 1 deposited. Düring this time, there was 
also a significant input of clastic material into 
the basin. Lithostratigraphic Unit 2 represents 
a continuation of the hemipelagic Sedimentation 
in the anoxic hemipelagic conditions. However, 
the increased occurrence of slides, slumps and 
fine-grained turbidites suggest Sedimentation 
on the steeper slope compared to Unit 1 and/or 
increased tectonic activity that possibly triggered 
mass movements. Lithostratigraphic Unit 3 is 
similar to Unit 2; however it marks a decrease of 
the clastic input into the basin. A reduced input 
of clastics could be related to a drier climate or 
to Anisian-Ladinian sea-level fluctuations or 
formation of several dee-basins due to rifting (e.g., 
Razin et al., 1996). Clastic input was reestablished 
in Unit 4, while the olistolith blocks found in 
the upper part of Unit 4 indicating a shallowing 
of the environment and the reestablishing of the 
platform prograding wedge. The shallowing of the 
basin caused the oxygenation of the environment, 
as evidenced by the light colour and the absence 

of preserved organic matter in Unit 5. However, 
the Sedimentation was still characterised by fine- 
grained turbidites and hemipelagites. Deposition 
of lithostratigraphic Unit 6 designate the complete 
infilling of the basin and beginning of shallow- 
water Sedimentation of the Contrin Formation in 
the early Ladinian time. 

Correlation with neighbouring areas 

The Strelovec Formation was correlated with 
the Anisian deeper-water successions cropping 
out in the Dolomites, Julian Alps and Southern 
Karavanke areas (e.g. Krainer & Mostler, 1991, 
De Zanche et al., 1993; Gianolla et al., 1998). 
The Strelovec Formation is time equivalent of 
the Bivera (Pelsonian) and Ambata (Illyrian) 
Formations. The Bivera Formation is divided 
into five lithofacies, with predominant wavy- 
bedded limestones and clayey limestones and 
marls with frequent pyroclastic beds. Other 
facies include mass movement deposits, intra 
and extraformational breccias, Condensed facies 
and hardgrounds (Metzeltin, 1973; Pisa, 1974; 
Assereto & Pisa, 1978; Jadoul & Nicora, 1979). 
The formation was deposited in the basin with 
complex sea-bottom topography. The Ambata 
Formation was also deposited in a deeper-water 
basin, and is divided into two lithofacies units. The 
first is characterised by bedded black limestones 
with intercalated marls and clayey limestones. The 
deposits are interpreted as fine-grained turbidites. 
The second facies are represented by thin-bedded 
and laminated marls with intercalation of nodular 
limestones, and some rare intercalated fine-grained 
turbidites. In the Southern Karavanke, the Kosiak 
Formation (Schafhauser, 1997) is also composed of 
the black, bituminous, platy limestones. Rihthofen 
Conglomerates in the Dolomites, and the Ugovizza 
Breccia 1 in the Italian part of the Julian Alps 
(Gianolla et al., 1998), could also reflect tectonism, 
related to the formation of the Pelsonian-Lower 
Illyrian basins. 

PLATE 1 

1 Lithostratigraphic Unit 1: In the microphotograph of laminated mudstone alternation of thinner micritic and thicker 
microsparitic laminae is visible. A clast composed of organic matter is present in the centre of the photograph (Sample S2 2, 3). 

2 Lithostratigraphic Unit 2: mudstone composed of microsparite and a glauconite grain (centre) (sample S1 89, 25). 
3 Lithostratigraphic Unit 2: Microphotograph of the laminated mudstone. In the darker laminae, the recrystallised grains show 

orientation parallel to the lamination. Organic matter is visible as dark streaks and seams in the middle and lowermost parts 
of the photograph (Sample 58, 63). 

4 Lithostratigraphic Unit 3: laminated mudstone with visible wispy and wavy discontinuous laminae of mudstone in the 
microsparitic matrix (sample S1 64, 39). 

5 Lithostratigraphic Unit 4: Microphotograph of the laminated mudstones with recrystallised grains in the middle part of the 
photo. The larger grain (marked with the arrow) is impressed into the lower lamina (sample S1 58, 63). 

6 Lithostratigraphic Unit 4, sample from megablock: wackestone with intraclastic sand-sized peloids (sample S1 22, 45). 
7 Lithostratigraphic Unit 6. Microphotograph of the brown dolomitic, bindstone of microbial origin and some microsparitic 

infill (sample S1 5,1). 
8 Lithostratigraphic Unit 6: Microphotograph of homogenous dolomitic wackestone texture with small foraminifers and algae 

(sample S1 4, 7) 
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PLATE 1 
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Conclusions 

The Anisian (Illirian) Strelovec Formation can 
be traced across the entire Kamik-Savinja Alps and 
is characterised by dark thin-bedded limestones 
and dolostones with intercalated marls and clays. 
Here, the 102 m-thick Slatnikov plaz section in 
the Robanov kot area was investigated. The section 
exhibits a transition from the Strelovec to the 
Contrin Formations and is divided into six different 
lithostratigraphic units. Laminated limestone and 
dolostones with clay-marl interbeds predominates. 
Intraclastic breccias are common in the lower 
half of the section. Slumps and synsedimentary 
folds are also common. Massive dolomite is the 
uppermost exposed unit. Sedimentary features 
of the Strelovec Formation indicate hemipelagic 
and pelagic Sedimentation in a hydrodynamically 
quiet, deeper-water anoxic environment. Pelagic 
and hemipelagic Sedimentation was frequently 
interrupted by various gravity mass movements 
ranging from slumps and slides to fine-grained 
low-density turbidites. Presence of the gravity flow 
deposits indicate deposition on the slope. In the 
upper part of the succession, large olistolith blocks 
of shallow-water limestones embedded within 
pelagic deeper-water rocks, indicate steepening of 
the platform wedge and transport of megablocks/ 
olistolith or possibly a collapse of platform edges. 
Massive bioclastic dolostone marks complete 
infilling of the basin and the reestablishing of 
shallow-water Sedimentation of the Contrin 
Formation in the early Ladinian. 

Acknowledgments 

The authors would like to thank Dr. Tea Kolar- 
Jurkovšek for inspection of conodont samples and to 
Tomaž Hiti and Jure Zalohar for help in determination 
of the macrofossils. We would also like to thank two 
anonymous reviewers for thorough and constructive 
review that improve the original Version of the 
manuscript. 

References 

Assereto, R. & Pisa, G. 1978: Apropos d'une recente 
monographie de Ph, Lagny sur la Geologie de 
la Conca di Sappada (Cadore nord-orientai, 
Italie), Rivista Italiana di Paleontologia e 
Stratigrafia, 84/1: 93-120. 

Bertotti, G., Picotti, V., Bernoulli, D. & 
Castellarin, A. 1993: From rifting to drifting: 
tectonic evolution of the South-Alpine upper 
crust from theTriassic to the Early Cretaceous. 
Sedimentary Geology, 86: 53-76. 

Buser, S. 1989: Development of the Dinaric and 
the Julian carbonate platforms and of the 
Intermediate Slovenian basin (NWYugoslavia). 
Mem. Soc. Geol. It., 40: 313-320. 

Celarc, B. 2004a: Geological structure of the 
northwesternpart of the Kamnik Savinja Alps. 
Ph.D. Thesis, University of Ljubljana: 137 p. 

Celarc, B. 2004b: Problematika »cordevolskih« 
apnencev in dolomitov v slovenskih Južnih 
Alpah. Geologija, 47/2: 139-149, doi:10.5474/ 
geologija.2004.011. 

Celarc, B. & Gorićan, Š. 2007: Diferenciran razpad 
anizijske (ilirske) karbonatne platforme v 
Julijskih Alpah (Prisojnik) in Kamniško- 
Savinjskih Alpah (Križevnik). Treatises, 18th 

Meeting of Slovenian Geologists, 18: 11-15. 
Celarc, B., Kolar- Jurkovšek, T. 2008: The 

Carnian-Norian basin-platform System of 
the Martuljek mauntain group (Julian Alps, 
Slovenia): progradation of the Dachstein 
carbonate platform. Geologica Carpathica, 
59/3: 211-224. 

Celarc,B., Gorićan, Š. & Kolar-Jurkovšek,T. 2013: 
Middle Triassic carbonate-platform break- 
up and formation of small-scale half-grabens 
(Julian and Kamnik-Savinja Alps, Slovenia). 
Facies, 59/3: 583 - 610, doi:10.1007/sl0347- 
012-0326-0. 

Celarc, B., Gale, L. & Kolar-Jurkovšek, T. 2014: 
New data on the progradation of the dachstein 
carbonate platform (Kamnik-Savinja Alps, 
Slovenia). Geologija, 57/2: 95-104,doi:10.5474/ 
geologija.2014.009. 

Chough, S.K., Kwon, Y.K., Choi, D.K. & Lee, D.J. 
2001: Autoconglomeration of limestone. 
Geosciences Journal, 5:159-164. 

Coniglio, M. & Dix, G. R. 1992: Carbonate slopes. 
In: Walker, R.G. & James, N.P. (eds.): Facies 
Models: Response to Sea-level Change. Geol. 
Ass. Can., 9.4.4: 349-373. 

De Zanche,V., Gianolla, P, Mietto, P, Siorpaes, C. & 
Vail, PR. 1993: Triassic Sequence Stratigraphy 
in the Dolomites (Italy). Mem. Sci. Geol., 45:1-27. 

Doglioni, C. & Bosellini, A. 1987: Eoalpine and 
mesoalpine tectonics in the Southern Alps. 
Geologische Rundschau, 76: 735-754. 

Dunham, R.J. 1962: Classification of carbonate 
rocks according to depositional texture". In: 
Ham, W.E. (ed.): Classification of carbonate 
rocks. AAPG Memoirs,l: 108-121. 

Flügel, E. 2010: Mikrofacies of carbonate rocks: 
analysis, interpretation and application. 
Springer: New York: 984 p. 

Gale, L. 2010: Microfacies analysis of the 
Upper Triassic (Norian) "Bača Dolomite": 
early evolution of the western Slovenian 
Basin (eastern Southern Alps, western Slo- 
venia). Geologica Carpathica, 61/4: 293-308. 

Gale, L. 2012: Rhaetian foraminiferal assemblage 
from the dachstein limestone of Mt. 
Begunjščica (Košuta unit, eastern Southern 
Alps). Geologija, 55/1: 17-44, doi:10.5474/ 
geologija.2 012.002. 

Gale, L., Kastelic, A. & Rožić, B. 2013: Taphonomic 
features of Late Triassic foraminifera from 
Mount Begunjščica, Karavanke Mountains, 



Anisian Strelovec Formation in the Robanov kot, Savinja Alps (Northern Slovenia) 33 

Slovenia. Palaios, 28/11:771-792, doi:10.2110/ 
palo.2014.102. 

Gale, L., Rožič, B., Mencin, E. & Kolar- 
Jurkovšek, T. 2014: First evidence for late 
Norian progradation of Julian Platform 
towards Slovenian Basin, eastern Southern 
Alps. Rivista italiana di paleontologia e 
stratigrafia, 120/2: 191-214. 

Gale, L., Celarc, B., Caggiati, M., Kolar- 
JuRKOVŠEK, T., JuRKOVŠEK B. & GlANOLLA, P. 
2015: Paleogeographic significance of Upper 
Triassic basinal succession of the Tamar Valley, 
northern Julian Alps (Slovenia). Geologica 
Carpathica, 66/4: 269-283. 

Gianolla, P., De Zanche, V. & Mietto, P. 1998: 
Triassic Sequence Stratigraphy in the South- 
ern Alps (Northern Italy): Defenition of 
Sequences and Basin Evolution. Mesozoic and 
Cenozoic Sequence Stratigraphy of European 
Basins, SEPM Special Publication, 60: 719— 
747. 

Hitij, T., Žalohar, J., Celarc, B., Križnar, M., 
Renesto, S. & Tintori, A. 2010: Scopolia; 
Kraljestvo Tetide, Revija Prirodoslovnega 
muzeja Slovenije, 5: 197 p. 

Hitij, T. 2012: Okostje triasnega pahiplevrozavra. 
National Geographie Slovenija, 2: 17. 

Jadoul, F. & Nicora, A. 1979: L'asse tto strati- 
graficopaleontografico del Trias medio - 
superiore dellaVal d'Aupa (Carnia Orientale), 
Rivista Italiana di Paleontologia e Stratigrafia, 
85: 1-30. 

Krainer, K. & Mostler , H. 19 92: N eue hexactinellide 
poriferen aus der südalpinen Mitteltrias der 
Karawanken (Kärnten, Österreich). Geol 
Paläont Mitt Innsbruck, 18: 131-150. 

Metzeltin, S. 1973: Stratigrafia del Trias Medio 
del massiccio del M,Tersadia (Carnia), Rivista 
Italiana di Paleontologia, 79/3: 271-300. 

Mioć, P. 1983: Osnovna geološka karta SFRJ 1 : 
100.000. Tolmač za list Ravne na Koroškem. 
Zvezni geološki zavod, Beograd: 69 p. 

Ogorelec, B. & Rothe, P. 1993: Mikrofazies, 
Diageneseund Geochemie des Dachsteinkalkes 
und Hauptdolomits in Süd West Slowenien. 
Geologija, 35: 81-181, doi:10.5474/geologija. 
1992.005 . 

Piper, D. J. W. & Stow, D. A. V. 1991: Fine - grained 
turbidites. In: Einsele, G. & Seilacher, A. (Eds.): 
Cyclic and Event Stratification: 360-376. 

Placer, V. 2008: Principles of the tectonic 
subdivision of Slovenia. Geologija, 51/2: 205- 
217, doi: 10.5474/geologija.2008.021. 

Pisa, G. 1974: Tentativo di ricostruzione 
paeoambientale e paleostrutturale dei 
depositi di piattaforma medio-triassica delle 
Alpi Carniche sudoccidentali. Memorie della 
Societä Geologica Italiana, 13: 35-83. 

Razin, P., Bonijoly, D., Le Strat, P., Courel, L., Poli, 
E., Dromart, G. & Elmi, S. 1996: Stratigraphic 
record of the structural evolution of the western 
extensional margin of the Subalpine Basin 
during the Triassic and Jurassic, Ardeche, 
France. Marine and Petroleum Geology, 13/6: 
625-652. 

Rožič, B. 2008: Upper Triassic and Lower Jurassic 
limestones from Mt Kobla in the northern 
Tolmin Basin: tectonically repeated or 
continuous succession? RMZ - Materials and 
geoenvironment, 55/3: 345-362. 

Rožič, B., Kolar Jurkovšek,T. & Šmuc, A. 2009: Late 
Triassic sedimentary evolution of Slovenian 
Basin (eastern Southern Alps): deseription and 
correlation of the Slatnik Formation. Facies, 
55/1: 137-155, doi:10.1007/sl0347-008-0164-2. 

Rožič, B., Gale, L. & Kolar-Jurkovšek, T. 2013: 
Extent of the upper Norian - Rhaetian Slatnik 
Formation in the Tolmin nappe, eastern 
Southern Alps. Geologija, 56/2: 175-186, 
doi:10.5474/geologija.2013.011. 

Schafhauser, M. 1997: Stratigraphie und 
Fazies der Mitteltrias der Südkarawanken 
(Kärnten/Österreich) in vergleich zur 
lithostratigraphischen Entwicklung des 
angrenzeden Südalpins. Dissertation, Univ. 
Berlin: 161 p. 

Schmid, S.M., Bernoulli, D., Fügenschuh, B., 
Matenco, L., Schefer, S., Schuster, R., 
Tischler, M., Ustaszewski, K. 2008: The Alpine- 
Carpathian-Dinaridic orogenic system: 
correlation and evolution of tectonic units. 
Swiss Journal of Geosciences, 101/1: 139-183. 

Seidl, F. 1907/1908: Slovenska zemlja. Opis 
slovenskih pokrajin v prirodoznanskem, stati- 
stičnem, kulturnem in zgodovinskem oziru. 
Peti del: Kamniške ali Savinjske Alpe, njih 
zgradba in lice. Poljuden geološki in krajinski 
opis, Ljubljana: 255 p., priloge. 

Stampfli, G. M., Borel, G. D., Marchant,R. & Mosar, 
J. 2002: Western Alps geological constraints 
on western Tethyian reconstructions. 
In: Rosenbraun, G. & Lister, G. S. (eds.): 
Reconstruction of the evolution of the Alpine 
- Himalayan Orogen. Journal of the Virtual 
Explorer, 7: 75-104. 

Stow, D. A. V. 1986: Deep clastic seas. In: Reading, 
H.G (ed.): Sedimentary Environments and 
Facies Blackwell Scientific Publications, 
Oxford: 400-444. 

Stow, d. A. V., Faugeres, J.C.,Viana, A. & Gonthier, 
E. 1998: Fossil contourites: a critical review. 
Sedimentary Geology, 115: 3-31. 

Teller, F. 1898: Eisenkappel und Kanker, Zone 
20, Col. 11 (Geologische Spezialkarte der k. k. 
Österrichisch - Ungarischen Monarchie 5453), 
1: 75 000). K. k. Geologische Reichsanstalt, 
Wien. 



34 Primož MIKLAVC, Bogomir CELARC & Andrej ŠMUC 

Whitham, A. G. 1993: Facies and depositional 
processes in an Upper Jurassic to Lower 
Cretaceous pelagic sedimentary sequence, 
Antarctica. Sedimentology, 40: 331-349. 

Vićić, B. 2014: Tektonski položaj velikoplaninskega 
apnenca. Diplomsko delo. Univerza v Ljubljani, 
NTF, Oddelek za geologijo, Ljubljana: 99 str. 

Wignall, P. B. 1994: Black Shales. Oxford 
University Press, Oxford: 127 p. 

Winterer, E.L. & Bosellini, A. 1981: Subsidence 
and Sedimentation on Jurassic Passive 
Continetal Margin, Southern Alps, Italy. AAPG 
Bulletin, 65: 394-421. 

Žalohar, J. & Hitij,T. 2013: Paleontološke raziskave 
v anizijskih plasteh strelovške formacije pod 
Vernarjem. Acta Triglavensia, znanstveno 
izobraževalni časopis, 2: 42. 


