GEOLOGIJA 49/2, 219-234, Ljubljana 2006
https://doi.org/10.5474/geologija.2006.016

Resedimented Limestones in Middle and Upper Jurassic Succession
of the Slovenian Basin

Presedimentirani apnenci v srednje in zgornjejurskem zaporedju
Slovenskega bazena

Bostjan ROZIC! & Tomislav POPIT?

' Oddelek za geologijo, Naravoslovnotehniska fakulteta, Privoz 11, 1000 Ljubljana,
Slovenija
* Paleontoloski institut Ivana Rakovca, ZRC SAZU, Novi trg 2, 1000 Ljubljana, Slovenija

Key words: Jurassic, Slovenian Basin, resedimented limestones
Kljucéne besede: Jura, Slovenski bazen, presedimentirani apnenci

Abstract

The Middle and Upper Jurassic succession of the Slovenian Basin is characterized by
pelagic sedimentation of siliceous limestones and radiolarian cherts. In the southern and
central part of the basin two packages of resedimented limestones are interbedded within
pelagic sediments. The Lower resedimented limestones are lower-middle Bajocian to lo-
wer Callovian in age. In the southern part of the basin they form laterally discontinuous
sequences composed of limestone breccias, calcarenites and micritic limestone and in the
central part of the basin calcarenite intercalations within pelagic beds. They were trans-
ported by turbidity currents from highly productive ooidal shoals of the Dinaric Carbonate
Platform. The Lower resedimented carbonates correlate with the lower three members of
the Travnik Formation in the Bovec Trough and similarly developed but much thicker
Vajont Formation in the Belluno Basin. The difference in thickness is interpreted as a con-
sequence of shallow-water and longshore currents on the Dinaric Carbonate Platform that
transported platform material towards southwest in the direction of the Belluno Basin.
The Upper resedimented limestones are upper Kimmeridgian to lower Tithonian and occur
within radiolarian cherts in the upper part of the succession as calcarenite beds that origi-
nated by turbidity currents. Onset of resedimentation coincides with the emersion-related
demise of barrier reef and following deposition of micritic and rare oolitic limestones on
the Dinaric Carbonate Platform. Approximatelly coeval resedimented limestones occur in
the fourth member of the Travnik Formation in the Bovec Trough, but are not reported
from the Ammonitico Rosso Superiore Formation in the Belluno Basin.

Kratka vsebina

Srednje in zgornje jursko zaporedje Slovenskega bazena oznacuje prevladujoc¢a pelagic-
na sedimentacija okremenjenih apnencev in radiolarijskih rozencev. V juznem in srednjem
delu bazena se med pelagi¢nimi plastmi pojavljata dva nivoja presedimentiranih apnencev.
Spodnji presedimentirani apnenci so odlozeni v srednjem delu zaporedja in so spodnje ali
srednjebajocijske do spodnjecalovijske starosti. V juznem delu bazena tvorijo lateralno
prekinjene apnenceve horizonte, ki jih sestavljajo apnenceve brece, kalkareniti in mikrit-
ni apnenci. V srednjem delu bazena pa se pojavljajo kot posamezne kalkarenitne plasti
okoli meje med okremenjenimi apnenci in radiolarijskimi rozenci. Ti apnenci so nastali s
presedimentacijo materiala s turbiditnimi tokovi iz visoko produktivnih ooidnih plitvin
Dinarske karbonatne platforme. Spodnje presedimentirane apnence koreliramo s spod-
njimi tremi ¢leni Travni§ke formacije v Bovskem jarku in podobno razvito, vendar mnogo
debelejso Vajont formacijo v Belluno bazenu. Razlike v debeline so predvidoma nastale
kot posledica plitvovodnih tokov na Dinarski karbonatni platformi, ki so transportirali
platformski material proti jugozahodu v smeri Belluno bazena. Zgornji presedimentirani
apnenci so zgornjekimmeridgijske do spodnjetithonijske starosti in se pojavljajo med radi-
olarijskimi rozenci v zgornjem delu obravnavanega zaporedja kot kalkarenitne plasti na-
stale s turbiditnimi tokovi. Zacetek presedimentacije sovpada s pozno kimmeridgijsko pre-
kinitvijo rasti bariernih grebenov in tej slede¢o sedimentacijo mikritnih in redkeje oolitnih
apnencev na Dinarski karbonatni platformi. PribliZzno so¢asni presedimentirani apnenci
se pojavljajo tudi v ¢etrtem ¢lenu Travniske formacije v Bovskem jarku, vendar pa niso
omenjeni v Ammonitico Rosso Superiore formaciji v Belluno bazenu.
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Introduction

The investigated succession of the Slo-
venian Basin is located in the northwestern
Slovenia (Fig. 1). The Slovenian Basin dee-
pened at the end of the Triassic and begin-
ning of the Jurassic (Buser, 1989, 1996).
The deepening was a consequence of acce-
lerated subsidence caused by rifting-related
extensional tectonics characteristic of the
southern Tethyan passive continental mar-
gin during this period (Winterer & Bo-
sellini, 1981; Bertotti, 1991; Bertotti et
al., 1993; Martire, 1992, 1996; Winterer,
1998; Sarti et al.,, 1993; Clari & Masetti,
2002). Westward, in Italy, the rifting event
fragmented relatively uniform Upper Trias-
sic carbonate platform and from east to west
the following paleogeographic domains for-
med: the Dinaric (Friuli in Italian literature)
Carbonate Platform, the Belluno Basin and
the Trento Carbonate Platform (Boselli-
ni et al, 1981; Sarti et al., 1993; Clari &
Masetti, 2002). A similar spatial distribu-

Figure 1. Location and macrotectonic
emplacement of investigated area. Southern Alps
are shaded gray (after Placer, 1999).

tion of paleogeographic units is observed in
western Slovenia, where the Dinaric Car-
bonate Platform was followed towards the
north by the Slovenian Basin and the Juli-
an Carbonate Platform (Fig. 2). During the
Early Jurassic Trento and Julian Carbonate
Platforms drowned and became pelagic pla-
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Figure 2. Present-day distribution of paleogeographic units (compiled from Bosellini et al., 1981;
Martire, 1992; Buser, 1989 & Placer, 1999). 1b: Structural map of investigated area (compiled from
Buser, 1987 & Placer, 1999) with locations of studied sections; 1 Zaposkar, 2 Poljubinj, 3 Perbla.
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teaus known as Trento Plateau and Julian
High (Clari & Masetti, 2002; Martire et
al., 2006; Buser, 1989, 1996; Jurkovsek
et al., 1990; Smuc, 2004, 2005; Ogorelec
et al., 2006). The northeastern area of the
Julian Carbonate Platform experienced
stronger subsidence and deeper Bovec Tro-
ugh formed (Smuc, 2005). Simultaneously
the Dinaric Carbonate Platform remained
the largest and most stable shallow-water
environment in the Mediterranean Tethys
throughout all the Jurassic (Vlahovic¢ et
al., 2005 and references therein). Margins of
the Dinaric Carbonate Platform represented
the source area for resedimented limestones
deposited in the Middle and Upper Jurassic
successions of the adjacent Belluno and Slo-
venian basins. Whereas successions charac-
terized by resedimented limestones are well
known in the Belluno Basin (Bosellini et
al., 1981; Zempolich & Erba, 1999; Clari
& Masetti, 2002) they remain very poorly
investigated in the Slovenian Basin (Cou-
sin, 1970, 1981; Rozi¢, 2003a, b). Therefore
three sections (Poljubinj, Zaposkar and Per-
bla) were recently studied in detail. The aim
of this paper is:

1. to describe the geometry and facies as-
sociations of resedimented limestones
and to establish a relative distance of
these three sections from the source
area,

2. to correlate the investigated sections
with the successions from the northern
margin of the Dinaric Carbonate Plat-
form, the Bovec Trough and the Bellu-
no Basin.

Geological setting

In the aspect of macrotectonic subdivi-
sion of Slovenia (Placer, 1999) the succes-
sions of the Slovenian Basin structurally
belong to the Tolmin Nappe which together
with the overlying Julian Nappe with suc-
cessions of the Julian Carbonate Platform
represents eastern continuation of the So-
uthern Alps (Fig. 1). The Tolmin Nappe
overlies the Trnovo Nappe of the External
Dinarides where successions of the Dinaric
Carbonate Platform are placed. In the trans-
itional area between the External Dinarides
and the Southern Alps, which includes also
the southern parts of the Tolmin Nappe, two
thrusting phases were recognized. The NE
to SW thrusting of the Dinaric phase ended

at the end of the Eocene and was overprin-
ted by middle to late Oligocene Southalpi-
ne phase characterized by N to S thrusting
(Placer & Car, 1998; Placer, 1999). In ge-
neral, The Tolmin Nappe can be subdivided
in three second-order thrust sheets (Buser,
1986, 1987): the lowest Podmelec Thrust
sheet is overthrust by the middle Rut Thrust
sheet and the highest Kobla Thrust sheet.
The successions of the Slovenian Basin that
are most proximal in aspect to the Dinaric
Carbonate Platform are located in the Pod-
melec Thrust sheet and became more distal
in the Rut Thrust sheet and finally the Kobla
Thrust sheet (Fig. 2b).

The overall Jurassic succession of the Slo-
venian Basin begins with the lower to middle
Liassic Krikov Formation characterized by
resedimented and hemipelagic limestones. It
is overlain by the Toarcian Perbla Formati-
on composed of black shales to marls, marly
limestones and rare beds of resedimented
limestones (Cousin, 1973, 1981). The Per-
bla Formation passes upwards in the Tolmin
formation (at present informal name propo-
sed by Rozi¢, 2006), which is divided in Aa-
lenian to Bajocian lower member characte-
rized by siliceous limestones, and Bajocian
to lower Tithonian upper member composed
predominantly of radiolarian cherts. Within
pelagic deposits of the Tolmin formation
resedimented limestones discussed in this
paper are locally abundant in the Podmelec
Thrust sheet, but appear also as interbeds in
the Rut Thrust sheet (Fig. 3). The Jurassic
succession ends with the upper Tithonian to
Neocomian Biancone Formation (Cousin,
1981; Buser, 1987).

Description of studied sections

Three sections were studied. In the Pod-
melec Thrust sheet the Zaposkar and the
Poljubinj sections are located. The Zaposkar
section is located three kilometers north of
Cerkno in a gorge on the southern slopes of
Mt. Porezen near the abandoned ZapoSkar
farm (x = 113600, y = 421150). The Poljubinj
section is located two kilometers southeast
of Tolmin in the western slopes of Mt. Kuk
near the Poljubinj village (x = 115550, y =
404500). The Perbla section structurally be-
longs to the Rut Thrust sheet and is located
five kilometers northeast of Tolmin in the
Jelovscek gorge near the Perbla village (x =
120800, y = 404450).
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Figure 3. The Tolmin formation in the studied sections; PF Perbla Formation, LM Lower member, UM
Upper member, LRL lower resedimented limestones, URL upper resedimented limestones, BL. Biancone
Limestone.

Background sediments

The base of the sections is represented
by the Perbla Formation composed predo-
minantly of marls (Fig. 3). The Perbla For-
mation gradually passes into the Tolmin for-
mation, which is divided in two members.
The lower member consists of dark gray si-
liceous limestones of wackestone type with
calcified radiolarians and sponge spicules.
In the Zaposkar section marls are common
within siliceous limestones through the en-
tire member. In the Perbla section the sili-
cification is locally very strong and beds of

black cherts are observed in the middle part
of the member. Cherts exhibit similar micro-
facies as siliceous limestones but are compo-
sed of microcrystalline quartz. In the Polju-
binj section the lower member of the Tolmin
formation is missing. The upper member of
the formation is present in all sections and
is represented by radiolarian cherts that are
colored greenish-gray in the lower part and
violet-red in the upper part of the member.
The composition corresponds to black cherts
described in the lower member of the Tol-
min formation in the Perbla section. In the
upper part of the upper member marls and



shales are common. In the Zaposkar section
the upper part of the member is composed
almost exclusively of marls. Within the Tol-
min formation two packages of resedimen-
ted limestones are distinguished (Fig. 3).

Lower resedimented limestones

Lower resedimented limestones in the
Zaposkar and Poljubinj sections are amal-
gamated sequences (Fig. 4). In the Zaposkar
section the lower resedimented limestones
are 25 meters thick and placed between two
members of the Tolmin formation. They are
composed of bedded limestone breccias, cal-
carenites and rare beds of micrite. Calcare-
nites are bedded (10 to 180cm), gray, usually
graded and parallel laminated. Microfacies
is predominantly grainstone composed of
peloids, micritized ooids, shallow-water and
basinal intraclasts and fossils, predominan-
tly echinoderms and rarer benthic foramini-
fers, bivalve and brachiopod shells and bry-
ozoan fragments (Pl. 1, Fig. 1). As suggested
by rounded circular shape, a large portion
of peloids probably represents strongly mic-
ritized ooids. Dark gray, fine-grained, wavy
and cross laminated grainstone and pac-
kestone occur in the upper parts of graded
or thin-bedded (up to 20 cm) calcarenites.
Grains are pellets to peloids and bioclasts,
predominantly echinoderms, calcified radi-
olarians and rare small benthic foraminifers
(Pl. 1, Fig. 2). Cements in grainstones are
mosaic and syntaxial around echinoderms.
In the lower and upper part of the package
nodules of replacement chert are observed
in calcarenites. The finest beds are dark-
gray, poorly bioturbated, wavy laminated
wackestones and mudstones. Among alloc-
hemes calcified radiolarians and sponge spi-
cules prevail. In bioturbated borings pellets
are common. Breccias occur at the base of
thick (up to 4 m) beds. Beds are graded and
breccias upward gradually turn into calca-
renites. Previously they were described as
one thick (17 m) graded breccia bed (Ro-
zi¢, 2003a, b), but detailed work revealed
that this package is composed of five smal-
ler amalgamated sequences, where breccias
appear only in the lower two. Microfacies of
breccias is rudstone and two major clast ty-
pes (up to 5 cm large) are differentiated. The
composition of deep-water intraclasts cor-
responds to the pelagic limestones described
above. Shallow-water clasts are grainstones
and rarely packstones composed of peloids,

ooids, intraclasts and bioclasts, mostly ec-
hinoderms and rare benthic foraminifers. In
grainstone clasts rim and mosaic cements
are observed. Matrix in breccias is earlier
described grainstone. Resedimented lime-
stones in this area laterally wedge out and
in the western slopes of Mt. Porezen radio-
larian cherts directly overlie siliceous lime-
stones (Rozic, 2006).

In the Poljubinj section the lower resedi-
mented limestones are 20 meters thick and
overlie with erosional contact the marls of
the Perbla Formation (Fig. 4). The packa-
ge begins with up to 11 meters thick, mas-
sive and channeled breccia megabed. The
composition of breccia corresponds to that
described in the Zaposkar section (PL. 1, Fig.
3) but contains also rare chert clasts. It is
overlain by two dark gray, coarse-grained
packstone beds (7 to 8 cm), each covered
by wavy laminated wackestone bed (10cm).
Packestone is composed of the same materi-
al as grainstone in the Zaposkar section but
clasts are more abundant (Pl. 1, Fig. 4, 4b).
In wackestone thin-shelled bivalves and spi-
cules prevail and are oriented parallel to the
bedding. The upper part of the resedimented
limestones is composed of bedded (10 to 90
cm), structure-less, coarse-to-medium-grai-
ned grainstone. Its composition is similar to
the grainstone of the Zaposkar section, but
contains more ooids. A 2,5 meters thick bed
with no apparent internal bedding stands
out. It is slightly coarser and includes thin
chert lenses.

In the Perbla section lower resedime-
ted limestones appear as isolated, graded,
parallel and rarely cross-laminated calca-
renite beds (10 to 50 ecm) within the pelagic
succesion around the boundary between the
two members of the Tolmin formation (Fig.
4). Texture and composition of coarse-to-
medium-grained grainstone are the same as
in the calcarenites of the Zaposkar section
(PL. 2, Fig. 1,2). Ooids are more abundant
and, if larger, also micritized. Fine-grained
calcarenites are also packestones composed
as those from the Zaposkar section. Beds are
partially replaced by nodular chert.

Lower-middle Bajocian to Lower Callo-
vian age of the lower resedimented limesto-
nes was determined with foraminifers and
radiolarians. Middle Jurassic foraminiferas
were determined by Gusié¢ (personal com-
munication, 2006): Protopeneroplis striata
(Weynschenk) (P1. 1, Fig. 4b) in the Zaposkar
and Poljubinj sections, Protopeneroplis sp.
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Figure 4. Detailed sections of the lower resedimented limestones (for legend and abbreviations see fig. 2).
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in the Zaposkar and Perbla sections and Me-
soendothyra croatica (Gusic) (Pl. 2, Fig. 2) in
the Perbla section. The oldest resedimented
limestones in the Perbla section occur 4 me-
ters below a radiolarian sample, assignable
to lower — middle Bajocian (UAZone 3-4 of
Baumgartner et al.,, 1995; in Gorican et
al., 2006). In the Poljubinj section a radio-
larian sample 2 meters above the boundary
with resedimented limestones was dated as
middle Callovian — lower Oxfordian (UAZo-
ne 8 of Baumgartner et al., 1995; in Goric¢-
an et al., 2006).

Sedimentary structures in limestones in-
dicate a deposition by gravity flows, mostly
by turbidity currents. Massive, channelized
breccia megabed in the Poljubinj section
was deposited either by a debris flow or a
high-density turbidity current. Overlying
packstone and wackestone beds are proba-
bly genetically related to the megabed and
therefore represent a two-pulsed upper part
of a two-component gravity flow (Mullins
& Cook, 1986; Mutti, 1992). Nevertheless,
these beds could also originate as separated
turbidites. Massive structure in calcarenite
beds observed especially in the upper part
of the resedimented limestones in the Pol-
jubinj section could indicate deposition by
modified grain flows or sandy debris flows
(Stow & Johansson, 2000; Shanmugam,
2000). But we presume that the deposition
by turbidity current is more probable and
that the massive structure is a consequen-
ce of pre-sorting of the material in a source
area. The distribution of facies associations
where the thickness, abundance, and gra-
in-size of resedimented limestones decrease
from south to north proves a south-lying so-
urce area. The composition of resedimented
limestones, especially calcarenites indica-
tes that the source area of the resedimented
material were ooidal shoals on the northern
margin of the Dinaric Carbonate Platform.
Breccia clasts indicate an erosion of appro-
ximately coeval platform limestones as well
as slope or basinal limestones. The lower re-
sedimented limestones are discontinuous in
the Podmelec Thrust sheet. In the Zaposkar
area the resedimented limestones thin and
finally wedge out towards the west. In the
Poljubinj section the resedimented materi-
al filled a channel. Since the horizon cuts
directly into marls of the Perbla Formation
(siliceous limestones of the Tolmin formati-
on are missing) the erosion of older basinal
strata is evidenced.

Upper resedimented limestones

Resedimented limestones reappear as cal-
carenite intercalations within radiolarian
cherts in the uppermost part of the Tolmin
formation (Fig. 5). In the Zaposkar section
beds are 10 to 140 cm thick, graded and pa-
rallel laminated. Thicker beds are gray, co-
arse-to- medium-grained grainstones com-
posed predominantly of diverse limestone
clasts, fossils and very rare ooids. Clasts of
shallow-water origin are mostly grainstones
composed of peloids, intraclasts and pellets
(PL. 2, Fig. 3). Mudstone clasts are common.
Some are well rounded and are better clas-
sified as peloids, whereas others contain cal-
cified radiolarians and are therefore pelagic
intraclasts. Fossils are diverse but the most
abundant are still echinoderms (Pl. 2, Fig.
4)). Others bioclasts are benthic foraminifers,
bryozoan fragments, bivalves, brachiopods
and rare stromatoporid and dasycladacean
fragments. Cements are mosaic and syntaxi-
al around echinoderms. Especially in the lo-
wer and upper margins of beds grainstones
are replaced by nodular chert. Thinner lime-
stone beds (10 to 20cm) are dark gray, fine-
grained, rarely graded and parallel or wavy
laminated grainstones and packestones to
wackestones composed of calcified radiola-
rians, echinoderms, rare benthic foramini-
fers, micritic intraclasts and/or pellets (Pl.
2, Fig. 5). This microfacies are replaced by
chert nodules as well. Similar rare limestone
beds occur also in the lower and middle part
of radiolarian cherts. Above the last thick
calcarenite bed marls gradually prevail over
radiolarian cherts and compose the upper 20
meters of the Tolmin formation. Chert beds
and lenses reappear in the uppermost 2 me-
ters of the Tolmin formation.

In the Poljubinj section upper resedimen-
ted limestones are represented only by two
thin (10 cm), medium-grained grainstone
beds of similar composition as those descri-
bed in the Zaposkar section (Fig. 5).

In the Perbla section limestone beds (10
to 90 em) are quite abundant (Fig. 5). They
occur as intercalations between radiolarian
cherts in the upper 10 meters of the Tolmin
formation, but thicker and coarser calcare-
nite beds are present only in the uppermost
5 meters. Although graded and parallel la-
minated grainstones prevail, packstones
and wackestones are also present in thinner
beds. Composition generally corresponds to
the microfacies described in the ZapoSkar
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Figure 5. Detailed sections of the upper resedimented limestones (for legend and abbreviations see fig. 2).
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section (Pl. 2, Fig. 6), but rare aptychi and
Saccocoma fragments were also observed in
the uppermost beds.

Late Kimmeridgian to Lower Tithonian
age of the upper resedimented limestones
was determined by foraminifers, dasyclada-
ceas, radiolarians and nannoplankton. From
the Upper Jurassic foraminifers stratigrap-
hically important were determined (GusSi¢,
personal communication): Mohlerina ba-
siliensis (Mohler), Nautiloculina oolithica
(Mohler). (Pl. 2, Fig. 4), and Kurnubia sp. in
the Zaposkar section and Mohlerina basi-
liensis (Pl. 2, Fig. 6), Nautiloculina sp. and
Tubyphyites morronensis (Crescenti) in the
Perbla section. In the Zaposkar section also
the Upper Jurassic (Gusi¢, personal com-
munication) dasycladacea Salpingoporella
pygmaea (Glimbel) was found. Cessation of
resedimented limestones coincides with the
boundary between the Tolmin and the Bian-
cone formations which was dated with ra-
diolarians and nannoplankton in the lower/
upper Tithonian (Goric¢an et al., 2006). The
lower boundary is less successfully dated,
but is probably of late Kimmeridgian — early
Tithonian age, since resedimented limesto-
nes occur only in the uppermost part of the
Tolmin formation.

Sedimentary structures in resedimented
limestones suggest a deposition by turbidity
currents. Although no apparent differences
of facies associations are observed between
the successions in the Podmelec and the Rut
Thrust sheets we are still able to determine a
southward source area of resedimented lime-
stones, because limestone beds are absent in
the Upper Jurassic successions of the nort-
hernmost Kobla Thrust sheet (Rozi¢, 2006).
The composition of resedimented limestones
indicates a shallow-water sedimentary en-
vironment exceedingly different from ooidal
shoals described as the source area for the
lower resedimented limestones. Compositi-
on comparison with the lower resedimented
limestones elucidates that the late Jurassic
Dinaric Carbonate Platform provided smal-
ler amounts of ooids, but more abundant
shallow-water intraclasts and more diverse
fossils. Simultaneously with the resedimen-
tation of the platform material an increased
terrigenous input is observed. Terrigeno-
us deposits are especially abundant in the
Zaposkar section where marl forms the up-
per 20 meters of the Tolmin formation. It is
presumably related with a more warm and
humid climate in the Late Jurassic. Such

climatic conditions increased the erosion
of continental areas and consequently the
transport of clay material into basins (e.g.
Weissert & Mohr, 1996; Picard et al.,
2002).

In the Zaposkar section resedimented
limestones exceptionally occur also in the
lower and middle part of radiolarian cherts.
Beds are thin and represented predominan-
tly by packstones to wackestones composed
of echinoderms, micritic intraclasts and cal-
cified radiolarians. For these beds we pro-
pose a slope as a source area of apparently
gravity-displaced limestone material.

Correlation with the Dinaric Carbonate
Platform, the Bovec Trough and the
Belluno Basin

Within the Middle and Upper Jurassic
Tolmin formation of the Slovenian Basin
two packages of resedimented limestones
were recognized (Fig. 6). The composition
of the lower resedimented limestones ref-
lects sedimentary conditions on the Dinaric
Carbonate Platform, which in the Middle
Jurassic was a highly productive open car-
bonate shelf (Orehek & Ogorelec, 1978,
Bosellini et al., 1981), where large mas-
ses of ooids and peloids were formed (the
formation Oolith des Trnowaner Waldes;
Kossmat, 1906). Thickness of this forma-
tion is up to 700 meters (Buser, 1986). The
exceeding material that originated during
maximal carbonate productivity between
lower — middle Bajocian to lower Callovi-
an was exported from platform margins to
proximal parts of the Slovenian Basin. The
redeposition was mainly with turbidity cur-
rents that also eroded platform, slope and
basinal limestones. The lower horizon is
correlated with the upper Bajocian to Bat-
honian lower three members of the Travnik
Formation from the Bovec Trough (Smuc,
2005; Smuc & Gori¢an, 2005) and Vajont
Limestone from the Belluno Basin also as-
signed to late Bajocian and Bathonian (Co-
bianchi, 2002; Clari & Masetti, 2002)
(Fig. 6). The composition of resedimented
limestones is generally similar in three cor-
related paleogeographic domains, but a gre-
at difference occurs when thicknesses are
compared (Fig. 7). In the Slovenian Basin
lower resedimented limestones are only up
to 25 meters thick. On the other hand, in the
Belluno Basin the Vajont Limestone reaches
600 meters in proximal parts, but decreases
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Figure 6. The correlation of investigated sections of the Slovenian Basin with formations of the Belluno

Basin (compiled after Baumgartner, 1985; Clari & Masetti, 2002; Cobianchi, 2002) and the Bovec

Trough (after Smuc, 2005). Resedimented limestones are marked with dotted pattern. Time scale after
Odin (1994). Abbreviations in the Tolmin formation are the same as used in fig. 2.

in thickness basinward. A decrease is also
observed within the proximal areas of the
Belluno Basin in the northeast direction to-
wards the Slovenian Basin (Bosellini et al.,
1981; Zempolich & Erba, 1999, Clari &
Masetti, 2002). The difference in thickness

within the Belluno Basin was interpreted as
a consequence of a transport of the material
on the Dinaric Carbonate Platform towards
the southwest caused by shallow-water and
longshore currents that were probably indu-
ced by permanent winds (Bosellini et al.,,
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1981; Wright & Bruchette, 1996). Newly
contributed data from the Slovenian Basin
confirms such interpretation that locates
Slovenian Basin on the windward side of the
Dinaric Carbonate Platform which starved
from resedimented shallow-water materi-
al. The lower three members of the Travnik
Formation from Bovec Trough studied in the
Mt. Mangart area are 47 to 90 meters thick
(Smuc, 2005; Smuc & Goriéan, 2005).
The Bovec Trough could therefore represent
a link between the Slovenian and the Bellu-
no basins but this is questionable since the
exact paleogeographic location of successi-
on from Mt. Mangart area is not satisfacto-
rily resolved.

The resedimentation of shallow-wa-
ter material in the Slovenian Basin ceased
during the Callovian and was scarce un-
til late Kimmeridgian. During this period
the northern margin of the Dinaric Carbo-
nate Platform was first drowned and thin-
bedded micritic limestone and calcarenite

with chert nodules deposited (Buser, 1978,
1986). This correlation is not certain, becau-
se limestones with cherts of the Dinaric Car-
bonate Platform are poorly dated. In the late
Oxfordian the Dinaric Carbonate Platform
became rimmed by barrier reef (Turnsek,
1997) (Fig. 6). From this time only in the Za-
poskar section rare resedimented limestones
with slope as a source area are known. At
the end of the Kimmeridginan large areas
of the Dinaric Carbonate Platform became
subaerially exposed (Dozet, 1994; Dozet
et al., 1996; Tisljar et al., 2002) which lead
to the demise of barrier reefs (Turniek,
1997). The reestablishment of sedimentati-
on followed in the latest Kimmeridgian or
early Tithonian, when bedded micritic li-
mestones and rare oolitic limestones with
Clypeina jurassica (Favre) started to depo-
sit (Buser, 1986). The described change of
sedimentation on the Dinaric Carbonate
Platform is recorded with the onset of depo-
sition of upper resedimented limestones in
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the Slovenian Basin. It is necessary to con-
sider that especially in the Zaposkar secti-
on upper resedimented limestones could be
older and marly top of the section would
form with the dispersal of terigenous mate-
rial from emerged areas of the Dinaric Car-
bonate Platform. But a very small amount
of reef-building fossils in platform-derived
material in resedimented limestones denies
such interpretation. Resedimented limesto-
nes are reported also in the upper part of the
Callovian to lower Tithonian fourth member
of the Travnik Formation in the Bovec Tro-
ugh (Smuc, 2005; Smuc & Gori¢an, 2005)
(Fig. 6). Upper Kimmeridgian to lower Tit-
honian of the Belluno Basin is represented
by the Ammonitico Rosso Superiore Forma-
tion that is free of resedimented limestones
(Fig. 6). But they occur in proximal parts of
the Belluno Basin in the Fonzaso Formation
that is otherwise characterized by siliceous
pelagic sedimentation (Clari & Masetti,
2002; Cobianchi, 2002). These resedimen-
ted limestones are older and therefore not
correlatable with upper resedimented lime-
stones of the Slovenian Basin.

Conclusions

The Middle and Upper Jurassic successi-
on of the Slovenian Basin is characterized
by the Tolmin formation that conformably
overlies the marls of the Toarcian Perbla
Formation. The Tolmin formation is divi-
ded in two members. The lower member is
composed predominantly of siliceous lime-
stones and rare cherts, whereas the upper
member consists almost entirely of radiola-
rian cherts. In the southern and central part
of the basin resedimented limestones are
common and are divided in two packages.
Lower resedimented limestones are lower-
middle Bajocian to lower Callovian in age.
In the Podmelec Thrust sheet, which paleo-
geographically corresponds to the southern
part of the basin, lower resedimented lime-
stones form up to 25 meters thick limestone

packages deposited either discomformably
over the Perbla Formation or conformably
over the lower member of the Tolmin forma-
tion. In the Rut Thrust sheet where successi-
ons of the central part of the basin are found
lower resedimented limestones occur as cal-
carenite intercalations within pelagic beds
around the boundary between two members
of the Tolmin formation. Resedimented li-
mestones were deposited mostly by turbidity
currents. They are represented predominan-
tly by coarse-to-medium-grained grainesto-
nes composed of peloids, micritized ooids,
shallow-water and basinal intraclasts and
fossils, predominantly echinoderms. Other
microfacies are fine-grained grainstone and
packestone composed of pellets to peloids
and bioclasts, predominantly echinoderms
and wackestones to mudstones with calcifi-
ed radiolarians and sponge spicules. In the
southern part of the basin thick-bedded li-
mestone breccias are common. The texture is
rudstone with grainstone matrix. Clasts are
deep-water intraclasts and eroded coeval
shallow-water clasts composed similary as
grainstone matrix of the breccias. From the
described distribution of facies associations
and composition of resedimented limestone
we can conclude that during the early-mid-
dle Bajocian to early Callovian limestone
material that originated in ooidal shoals in
the northern margin of the Dinaric Carbona-
te Platform was redeposited predominantly
by turbidity currents into the proximal-so-
uthern parts of the Slovenian Basin. Lower
resedimented limestones correlate with the
lower three members of the Travnik Forma-
tion from the Bovec Trough and the Vajont
Formation from the Belluno Basin. The ove-
rall thickness of resedimented limestones is
much smaller in the Slovenian Basin when
compared with other two paleogeographic
domains. Differences are interpreted as a
consequence of southwest-ward transport
of the material on the Dinaric Carbonate
Platform, induced by shallow-water and
longshore currents.

Plate 1

1 Coarse-grained grainstone with micritized ooids, peloids, and echinoderm fragments, Zaposkar secti-

on.

2 Fine-grained grainstone with intraclasts, peloids/pellets and echinoderm fragments, Zaposkar section.

W

Breccia with diverse shallow-water clasts, basinal intraclasts and grainstone matrix, Poljubinj section.

4 Coarse-grained packstone with ooids, peloids, shallow-water clasts and basinal intraclasts, Poljubinj
section. 4b. Protopeneropsis striata (Weynschenk) from the same microfacies.
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Upper resedimented limestones are late
Kimmeridgian to early Tithonian in age and
occur as calcarenite intercalations within
radiolarian cherts in the upper part of the
Tolmin formation. They were sedimented by
turbidity currents and are represented pre-
dominantly by coarse-to-medium-grained
grainstones composed mostly of shallow-
and deep-water limestone clasts, diverse
fossils and very rare ooids. Rarer fine-grai-
ned packestones to wackestones also occur.
They are composed similarly as grain-size
counterparts in the lower resedimented li-
mestones. The upper resedimented limesto-
nes deposited after emersion-related demise
of barrier reef, which until late Kimmridgi-
an rimmed the Dinaric Carbonate Platform.
They are coeval with the following sedimen-
tation of micritic and rare oolitic limestones
on the platform. Resedimented limestones
are reported also from the approximately
coeval fourth member of the Travnik For-
mation in the Bovec Trough. Resedimented
limestones do not occur in the simultaneous
Ammonitico Rosso Superiore Formation in
the Belluno Basin.
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