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Dubrovnik, Croatia ¢ June 12-16, 2023

Foreword

Dear colleagues,

Forty years after the 4" TAS Regional Meeting that was held in Split (1983), and twenty years after the 22"
IAS Meeting of Sedimentology that was held in Opatija (2003), the international sedimentological community
decided to gather again in Croatia for the 36" IAS Meeting of Sedimentology in Dubrovnik.

Field trips are an integral and very important part of every IAS meeting, and we are proud to highlight
the guidebooks of the meetings held in Croatia:

In 1983, Ljubomir Babi¢ and Vladimir Jelaska edited a guidebook with field trips from Istria to Dalmatia
and thus enabled the authors to somehow break the ice for international cooperation in these areas but also
to chart the path for numerous sedimentological successors in Croatia and Slovenia that contributed and are
still contributing to the completion of knowledge about the geological evolution of the region;

In 2003, Igor Vlahovi¢ and the late Josip Tisljar, edited a guidebook with field trips focused on more
stratigraphical and sedimentological details and extended sedimentological interests all the way to the Alps
(Slovenia) and the Pannonian Basin (northern Croatia), holding the door wide open for international cooper-
ation.

Given the fact thatin the eastern Adriatic region and its wider hinterland, Phanerozoic sedimentary rocks
cover the vast majority of the territory, the region is still underexplored. That is why we also invited authors
that traditionally deal with Mesozoic basinal deposits that crop out in Montenegro, as well as authors working
on mass wasting deposits and Quaternary glacial, colluvial, lacustrine and aeolian sediments. Thus, even
after 40 years of presenting the sedimentology in the region, we manage to offer new sedimentological deli-
cacies that the authors have packaged into nine field trips through Croatia, Montenegro, Bosnia and Herze-
govina and Slovenia, all ending or starting in Dubrovnik - the pearl of the eastern Adriatic in the south of the
Republic of Croatia.

We are proud to present the Field Trip Guidebook of the third, now already traditional IAS Regional
Meeting in Croatia that is organized every 20 years (1983, 2003, 2023, ...). We hope that you will enjoy the re-
gional sedimentary geology, and that many of us will meet again somewhere in Croatia in 2043...

The Editors

Field trip guidebook |
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Volcano-sedimentary-evaporitic rocks from an aborted Triassic rift

and Cretaceous to Palaeogene Adriatic Carbonate Platform succes-

sions: OAEs, K-Pg boundary and the Palaeocene platform top (cen-
tral Dalmatian islands, Croatia)

Tvrtko Korbar, Mirko Belak, Ladislav Fu&ek, Jelena Spani¢ek, Thomas Steuber
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Volcano-sedimentary-evaporitic rocks from an aborted Triassic rift
and Cretaceous to Palaeogene Adriatic Carbonate Platform
successions: 0AEs, K-Pg boundary and the Palaeocene platform
top (central Dalmatian islands, Croatia)

Tvrtko Korbar', Mirko Belak', Ladislav Fucek', Jelena Spanicek’, Thomas Steuber?

'Croatian Geological Survey, Milana Sachsa 2, Zagreb, Croatia, tkorbar@hgi-cgs.hr
?Khalifa University of Science and Technology, Abu Dhabi, UAE

Abstract

The central Adriatic Vis archipelago was in 2019 recognized as a UNESCO Global Geopark. The islands are characterized
by the oldest and the youngest rocks in the Adriatic, owing to salt tectonics that characterize the area. Salt diapirs are the
most prominent subsurface tectonic structures in the central part of the Adriatic, built of once deeply buried volcano-sed-
imentary-evaporitic rocks deposited during the middle Triassic rifting stage of the Adriatic microplate (Adria). The
subtropical Adriatic Carbonate Platform (AdCP) existed during most of the Mesozoic in the central part of the then more
spacious Adria. The NE part of the AACP has been incorporated into the Dinarides fold-and-thrust belt during the Palae-
ogene while the SW part remained relatively undeformed within the Adriatic foreland, which is mostly covered by the
Neogene clastic deposits and by the sea since the Holocene. The diapirs include complexes of various Triassic rocks,
which in places uplifted, and even pierced, a few kilometres thick AACP succession, e.g., Komiza Bay on the island of Vis.
Asa consequence, an up to 1500 m-thick succession of the Cretaceous shallow-water carbonates is exposed on the flanks
of the Komiza diapir. While pre- and post-Aptian successions are characterized by monotonous peritidal cycles, the
Lower Aptian is marked by prominent facies diversification because of the perturbations related to the onset of the Ocean
Anoxic Event 1a (OAE 1a), and the upper partis characterized by a regional subaerial exposure. OAE 2 is only incomplete-
ly recorded within the Cenomanian-Turonian succession on the islands of Vis and BiSevo, as a consequence of local
emergence of the platform top during the event, that is followed by a relatively short period of deposition until the Coni-
acian, when the SW part of the AACP emerged. In the NE part of the platform the deposition continued until the Maas-
trichtian, and in places even into the Palaeocene. Thus, the Cretaceous-Palaeogene (K-Pg) boundary event is recorded
within rare successions deposited on tidal flats (Hvar island) or in inner-platform lagoons (Brac¢ island), but there is still
debate on the origin of the specific boundary layer. The AACP top is characterized by a major subaerial exposure, during
which distinct discontinuity surfaces have been formed, and it is unconformably overlain by diachronous Eocene Fo-
raminiferal Limestones that were deposited on a distal ramp of the once migrating Dinaric foreland basin.

Central Adriatic is characterized by huge mass-
es of Triassic salt and associated rocks (Fig. 1B) that

Introduction and geological setting

The central Adriatic is a common foreland of two oro-
genic systems (Fig. 1A) - Dinarides in the northeast
(Korbar, 2009) and Apennines in the southwest (Scis-
ciani & Calamita, 2009). The Mesozoic Adriatic Car-
bonate Platform (AdCP) successions (Vlahovic et al.,
2005, see also field trip Al, this volume) are mostly
buried within the central Adriatic below Cenozoic de-
posits, but also crop out along the eastern Adriatic is-
lands (Dalmatia, Croatia). The NE part of the AACP has
been incorporated into the Dinarides fold-and-thrust
belt during the Palaeogene while the SW partremained
relatively undeformed within the Adriatic foreland
(Korbar, 2009), which is mostly covered by the Neogene
clastic deposits, and by the sea since the Holocene.

Field trip guidebook

are buried under a few kilometres thick successions
of carbonates and clastic deposits (Grandié et al.,
2001, 2010; Veli¢ et al., 2015; Saftié et al., 2019). The
salt diapirs of the central Adriatic are distinct sub-
surface tectonic structures recognized on deep seis-
mic images that only in places pierced the overlying
successions and appear as the offshore islands or
seamounts. The shallow parts of the salt structures
have been confirmed also by shallow geoacoustic
surveys (Gelletti et al., 2008), and by geological map-
ping (Korbar et al., 2012). It is assumed that the onset
of salt movement is related to a neotectonic reactiva-
tion of Mesozoic extensional faults (Grandi¢ et al.,
2002), while the evacuated salt could be protruded
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Fig. 1. A) Location map of the central Adriatic (rectangle is location of Fig. 1B) within the central-northern Mediterranean tectonic sketch (modified
after Korbar, 2009). B) Bathymetric map of the Central Adriatic (isobaths in metres) with highlighted salt structures (yellow=salt diapirs, ocher=salt
domes), and the main paleogeographic and tectonic lineaments (map modified after Geletti et al. (2008) and Pikelj et al. (2015), and references

therein). Green lines: platforms margin; brown lines: thrust fronts.

through the seabed since the Miocene (Pikelj et al.,
2015). Some salt structures are still active today, as
evidenced by seismicity (Herak et al., 1996, 2005) and
by the uplift of some offshore islands (Babic et al.,
2012).

The Early Aptian (Early Cretaceous) was a time
of significant environmental change affecting
low-latitude Tethyan carbonate platforms (Huck et
al., 2010), many of which are characterized by incom-
plete successions related to emergence and/or
drowning, and only a few have preserved a more
complete record of the OAE 1a (Steuber et al., 2022).
While pre- and post-Aptian successions of the AACP
are dominated by peritidal environments, the begin-
ning of the Aptian is marked by the onset of subtidal,
more open-platform environments, characterized
either by Lithocodium-Bacinella or skeletal, rud-
ist-rich facies. Apart from the northern (marginal)
part of the AACP that is characterized by rudist-cor-
al-stromatoporoid communities, which flourished
within a high-energy belt, other areas of the plat-
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form are characterized by oligospecific associations
of Toucasia and Requienia. More diverse, Offner-
ia-bearing deposits are to date reported from only a
few localities (Masse et al., 2004).

A prominent stratigraphic package within the
AdCP succession is the Cenomanian-Turonian (Ce-
Tu) succession, related to the onset of OAE 2 that
strongly influenced shallow-water deposition and
caused flooding of large parts of the AdACP (Gusi¢ &
Jelaska, 1990, 1993; Jenkins, 1991). The succession
was reported in detail from the neighbouring islands
of Hvar (Davey & Jenkyns, 1999) and Brac (Korbar et
al., 2012). Although the record of the OAE 2 on the
island of Vis and BiSevo is incomplete because of the
local emergence of the platform top, and a local hi-
atus that is probably related to synsedimentary tec-
tonics, the Ce-Tu package is a good stratigraphical
marker since it is more massive than the underlying
and overlying well-bedded peritidal carbonates, and
characterized by prominent lithological and bi-
ostratigraphical changes.

Field trip guidebook
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Late Cretaceous synsedimentary tectonics
strongly influenced the significant differentiation of
the depositional environments within the AdCP
(Vlahovié et al., 2005), visible in various Creta-
ceous-to-Palaeogene depositional records (Korbar,
2009). A continuous Cretaceous—Palaeogene (K-Pg)
shallow-water succession is reported from the island
of Hvar (Korbar et al., 2015), and the deeper water
equivalent from the island of Svetac (Korbar et al.,
2020). However, the Cretaceous-Palaeogene (K-Pg)
boundary event is only recorded in two localities,
one succession deposited on a tidal flat (Hvar island,
Korbar et al., 2015) and another in a lagoon (Brac
island, Korbar et al., 2017a). However, there is still

debate on the origin of the specific boundary layer
(Font et al., 2017; Korbar et al., 2017b; Korbar, 2019;
Cvetko Tesovicé et al., 2020). Peritidal deposition con-
tinued during the Early Palaeocene (Danian), and
the AdCP top is characterized by a major subaerial
exposure during which distinct discontinuity surfac-
es formed (Brlek et al., 2014). Subaerial exposure cor-
responds to a hiatus representing at least 10 million
years of platform emergence. The palaeokarstified
Palaeocene platform top is unconformably overlain
by diachronous Eocene Foraminiferal Limestones
(Marjanac et al., 1998) that were deposited during the
Eocene transgression on a distal ramp of the once
migrating Dinaric foreland basin (Korbar, 2009).
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IAS 2023 FIELD TRIP C1 STOPS

STOP 1: UNESCO geopark Vis archipelago (GVA) visitor center
STOP 2: Gusarica Komiza diapir complex and talus breccia)
STOP 3: Kamenice (andesite and volcanic agglomerates)
STOP 4: Barjaska (Lower Aptian succession, OAE 1a)

STOP 5: Stupis¢e (Cenomanian-Turonian succession, OAE 2)

Fig. 2. Geological maps and cross-sections of the island of Vis and the Bay of Komiza (simplified from Korbar et al., 2012a).
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Fig. 3. Geological map and geological sections of the island of BiSevo (after Korbar et al., 2012a).

Description of the stops

Theisland of Vis is a generally E-W trending antiform
plunging to the east (Korbar et al., 2012). The oldest
deposits are exposed in the western part of the is-
land, in the Bay of Komiza (STOPS 1-3), which repre-
sents the eroded head of a salt diapir (Fig. 2). The
Komiza diapir complex is built of volcano-sedimen-
tary-evaporitic rocks deposited during the middle
Triassic rifting stage (Belak & Koch, 2009) and break-
up of Pangea, that led to the separation of the Adriat-
ic microplate - the Adria (van Hinsbergen et al., 2020).
Micropalaeontological analyzes indicate Ladinian
sedimentation and contemporaneous volcanism
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(Koch & Belak, 2003; Belak et al, 2005), while the re-
sults of geochronological analysis indicates Carnian
intrusions in the area (De Min et al., 2009).

Owing to the specific tectonic style in the area of
the Bay of Komiza that is related to a diapir pierce-
ment, relatively undisturbed successions of Creta-
ceous platform carbonates are exposed on the west-
ern part of the island. A succession more than 1500
m thick is exposed along the NW and SW coasts
(STOPS 4 and 5), while the contact of Cretaceous and
Palaeogene carbonates, characterized by an approx.
50 million years hiatus, is exposed only on the neigh-
bouring island of Bisevo, (between STOPS 6 and 7 on
Fig. 3; Korbar et al., 2012a).

Field trip guidebook
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Stop 1. Komiza (Vis island): UNESCO Geopark
Vis Archipelago (GVA) visitor center

Owing to the variety of exposed rocks and significant
geomorphological features, many of which are pro-
tected as monuments of nature and significant land-
scapes, the Vis archipelago was declared by UNESCO
as a Global Geopark in 2019 [https://www.geopark-
vis.com/]. Most of the rocks and sediments that ap-
pear all around the archipelago are exhibited in the
visitor center.

Stop 2. Gusarica: Komiza diapir complex and
talus breccia

The western coast of the city beach of Gusarica is
composed of a chaotic mélange that consists of vari-
ous Triassic rocks, predominantly gypsum breccia
which is partially covered by quaternary colluvium
and eluvium (Fig. 4). The gypsum breccia is clast to
matrix-supported, poorly sorted, with clasts ranging

in size from one to tens of centimetres. The polymic-
tic breccia consists of various Triassic lithoclasts (Be-
lak et al., 2005) among which are laminated evapo-
rites, nodular evaporites, dolostones, limestones,
bituminous laminated carbonates and clasts of vol-
canic rocks. The matrix is clay and gypsum. A nodu-
lar evaporite with a dolomite matrix indicates a pri-
mary sabkha environment. The breccia was formed
by diapiric uplift, enterolithic folding and hydration
of anhydrite within the Komiza diapir complex. The
process of anhydrite hydration in the subsoil is re-
cent, which in combination with rapid surface weath-
ering results in rapid geomorphological changes on
outcrops of the gypsum breccia.

The Quaternary talus (colluvial) breccia of the
Gusarica locality is related to the steep relief of
Komiza Bay, formed by intense erosion of the diapir-
ic salt complex. The talus breccia is composed of
unsorted greyish angular fragments of the sur-

Fig. 4. Stop 2. Gusarica. Komiza diapir complex and talus breccia. A) Outcrop of chaotic gypsum breccia and collapsed blocks on the beach.
B) Close-up view of gypsum breccia with various Triassic lithoclasts (andesite, sedimentary rocks, strongly deformed gypsum, etc.). C) Erosional
remnants of talus (colluvial) breccia with Gusarica beach and church in the background. E) Close up view of talus breccia showing abundant
reddish matrix.

Field trip guidebook
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rounding carbonate rocks (Lower Cretaceous) and
various amounts of reddish matrix. The material is
widely used as local cheap building stone for tradi-
tional houses in Komiza.

Stop 3. Kamenice: volcanic and volcaniclastic
rocks — andesite and agglomerates

In the bay (beach) of Kamenice there is a unique suc-
cession of Triassic volcanic and volcaniclastic rocks
(Fig. 5). Autoclastic andesite breccia is overlain by
coherent andesite lava, on which a thick sequence of
volcanic agglomerates was deposited - the primary
eruptive pyroclastic deposit.

The autoclastic breccia was formed as a result of
the non-explosive fragmentation of lava (McPhie et al.,
1993), and consists of monomictic blocks of andesite
lava with some hyaloclastic matrix. Towards the north-
west, the breccia gradually changes into a coherent
andesite lava. Autobreccia is a common product of sub-
aerial effusions (McPhie et al., 1993), but has also been
identified in submarine basalt effusions (Ballard et al.,
1979). The autobreccia and coherent lava are overlain
by volcanic agglomerates, as primary volcaniclastic
deposits formed by explosive eruptions and deposited
by syn-eruptive volcanic processes. Agglomerates are
built from blocks of volcanic rocks and volcanic bombs
up to 50 cm in size, supported by matrix, and poorly
sorted. The matrix comprises fine pyroclastic materi-
al, crystaloclasts and volcanic ash. Along with andesite
blocks, there are also blocks of basalt and trachyande-
site. The primary magmatic minerals of the volcanic
rocks are plagioclase phenocrysts (andesine core, al-
bite rim) and altered clinopyroxene. The major miner-
alsincludes plagioclase microlites with secondary con-
tent of quartz, K-feldspar, magnetite, sphene and
apatite. In basaltic rocks, plagioclases are albites and
do not contain K-feldspar. The vesicles are filled with
prehnite, quartz and chlorite.

Chemical analyses of all rock varieties (unpub-
lished data) indicate middle Triassic calc-alkaline vol-
canism related to crustal extension. According to the
data, thereis alogical genetic link between the lava and
intrusive, sub-volcanic counterparts of the magma that
originated from older pre-Mesozoic subduction pro-
cesses (De Min et al., 2009).

Stop 4. BarjaSka: Lower Aptian succession and
OAE 1a

An excellent exposure of various Lower Aptian shal-
low-water carbonate facies at the Barjaska locality on
the island of Vis (Dalmatia, Croatia, Fig. 6). The Lower
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Aptian facies stacking within a ca. 90 m thick succes-
sion is probably the most lithologically diverse in-
tra-platform succession in the peri-Adriatic region. It is
characterized by thick-bedded dolostones with rem-
nants of Lithocodium~Bacinella oncoids, thin-bedded
marly limestones, (dolomitized) slump?-mounds, rud-
ist-and chondrodontid-rich sedimentary bodies includ-
ing Offneria floatstones, Chondrodonta and Palorbitolina
tempestites, chert horizons, and algal-rich subtidal fa-
cies. Transitions between the facies are mostly sharp.

A thick-bedded dolostone unit comprises the low-
ermost 30 m of the Lower Aptian succession. Lithocodi-
um-Bacinella and Palorbitolina are observed in lime-
stone lenses that escaped dolomitization. The
dolomitized unit is recognized as being equivalent to
the Lower Aptian Kanfanar unit reported from Istria
(Vlahovié et al., 2003; Huck et al., 2010). Above the do-
lostone unit, ca. 60 m of limestone with diverse facies
characterizes the rest of the Lower Aptian succession
at Barjaska. Integrated biostratigraphy and isotope che-
mostratigraphy (carbon, strontium) reveal the Lower
Aptian age of the strata deposited during OAE 1a. Sr-iso-
tope ratios of requieniid shells from 15 horizons within
the limestone unit, indicate similar Early Aptian nu-
merical ages (Bedoulian, 123-124 Ma, timescale of
Gradstein et al., 2004; unpublished data). This is slight-
ly younger than the recently improved age of the Lithoc-
odium-Bacinella unit of the Istrian reference sections at
Kanfanar (124-125 Ma; Huck et al., 2010), implying
greater accommodation space (approx. 70 m) during the
Early Aptian at the Vis locality, or less erosion during
the subsequent Aptian-Albian subaerial exposure.

The carbon and oxygen isotopic composition of
bulk-rock samples (unpublished data) indicates a sig-
nificant diagenetic overprint. The compact calcite of
rudist shells that has also been used for Sr-isotope stra-
tigraphy, yielded more reasonable ‘normal-marine’
values. These, however, show no obvious trends. Thus,
the carbon-isotope stratigraphy does not allow for a
confident recognition of C-segments that are typically
used for a detailed subdivision of the Early Aptian.
Chondrontid accumulations on top of rudist lime-
stones, as observed at Barjaska, are remarkably simi-
lar to the succession observed at the Cenomanian/Tu-
ronian boundary of the AdCP (Gusi¢ & Jelaska, 1990,
1993; Vlahovié et al., 2005), and may be an indication of
increased nutrient fluxes. Coupled with an increase in
accommodation space, this may also be expressed in
the following, thin bedded chert unit. The depositional
environment subsequently shallowed in the overlying
Salpingoporella unit.
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Fig. 6. Stop 4. Barjaska. Lower Aptian and OAE 1a. A) Panoramic photograph of the section from the west. B) Stratigraphic column Barjaska.
C) Ichnofossils and chert nodules. D) Echinoid in orbitolinid tempestite. E) Longitudinal section of rudist shell Offneria sp. F) Lower part of the
section. The Legend for the Vis and BiSevo sections is shown on Fig. 7C).

Although the AdCP obviously experienced a
prominent relative sea-level rise at the beginning of
the Early Aptian, intraplatform thickness variations
of up to 70 m are probably the result of synsedimen-
tary tectonics. Our data from the island of Vis show
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that significant facies diversification is related to the
onset of the OAE 1a, while the facies-stacking pattern
was driven by coeval sea-level changes. Subsequent
shallow-water carbonate deposition is marked by
multiple marl horizons that are generally recognized
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as the regional Aptian-Albian emergence (Vlahovié
et al., 2005; Huck et al., 2010).

The depositional units observed at Barjaska thus
include typical Lower Aptian biofacies observed else-
where in southern Tethys, but a detailed correlation
with other sections and sequences of events related
to OAE 1la requires additional studies.

aw »

Stop 5. StupiSée and stop 6. BiSevo: Ce-Tu
succession and OAE 2

At the Stupisée (SW Vis, Figs. 2 and 7) and BiSevo
sections (Figs. 3 and 8) the OAE 2 influence on top of
the Adriatic carbonate platform is reflected in facies
variability. The Ce-Tu package is a good stratigraph-
ical marker since it is more massive than both un-
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derlying and overlying well-bedded peritidal car-
bonates, and is morphologically expressed within
the succession, especially along the coasts.

The Upper Cenomanian succession of shal-
low-water carbonates is characterized by peritidal
cycles with monospecific radiolitid rudists and Chon-
drodonta biostromes. The succession passes upward
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into a massive deeper subtidal facies characterized
by calcispheres, nodular bedding, and diversified
neritic fossil association, since various foraminifera
and rudists were determined within the Ce-Tu mas-
sive package. There is a prominent emersion horizon
(hiatus) within the package at both sections that in-
dicates local emergence of the platform top. Accord-
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ing to the biostratigraphy, the horizon includes the ~ Stop 7. Mezuporat (BiSevo island): Modra
Ce-Tu boundary. The overlying Turonian succession  Spilja / Blue Cave

is characterized by monotonous fenestral mudstones ~ The island of BiSevo has a long-standing tradition as
with abundant but paucispecific shallow-water ben-  atourist destination and is also characterized by at-
thic microfossils. tractive geological sites. In 1884 Eugen Baron Ran-

BLUE CAVE (Modra spilja)
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Surveyors: Marko Bucié, Donat Petricli ' Fault orientation
Magentc decimation comecton for date of 18.09.2010. s 4.05 Fracture orientation

D Sand deposit
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Fig. 9. Stop 7: Blue Cave (Modra $pilja). A) Plan and profile of the Blue Cave (MiSur et al., 2021). B) Interpreted satellite image of the Blue Cave
(Misur et al., 2021). C) Panoramic photograph from the south to the entrance area of the cave and an indication of the main geological features
(see map on Fig. 3). D) Typical nodular bedding of the younger (Lower Oligocene) part of the BiSevo formation. E) Close view of the typical
skeletal packstones to rudstones of the older (Late Eocene) Modra $pilia member, with a transverse echinoid section. Bl — BiSevo formation;
MB — Modra Spilja member.
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sonnet, a painter from Vienna, discovered a natural
geomorphological luminous phenomenon on the
island - the Blue Grotto (the Blue Cave, in English;
Modra $pilja, in Croatian). The Blue cave is famous
for its blue light effect, which occurs when morning
sunlight enters the cave through its submerged east-
ern entrance and reflects from the white sandy bot-
tom creating a unique visual ambience (MiSur et al.,
2021 and references therein).

Rocks hosting the Blue Cave (Modra Spilja) are
referred to as the homonymous lithological unit (MS
on Fig. 2). These are thick-bedded skeletal limestones
inclined to the NNE, predominantly foraminife-
ral-bioclastic wackestones to rudstones. The Blue
Cave Fault (Fig. 9) is the most prominent fault on the
island, characterized by a left-lateral strike-slip shift
of approximately 1 km (Fig. 3). The fault separates
the Modra $pilja member in the east from the Bisevo
formation in the west, and the fault plane is visible
at the main cave entrance (Fig. 9). The fault plane
borders the cave from the west, and delimits the old-
er (Late Eocene) Modra $pilja member (MS on Fig. 3)
and the younger (Early Oligocene) nodular beds of
the Bisevo formation (BI on Fig. 3). In contrast to the
thick-bedded skeletal limestones of the host rock of
the cave (MS mb), the upper part of the Bisevo for-
mation (BI) is characterized by poorly cemented nod-
ular bioclastic limestones, probably deposited on the
steepening distal ramp in the latest phase of the Di-
naric foreland basin formation (Korbar, 2009).

Stop 8. Hvar: K-Pg boundary and Palaeocene
platform top

An exceptional 47-m-thick succession of Maastrichtian
to Palaeocene inner-platform carbonates is exposed on
the Dalmatian island of Hvar (Adriatic Sea, Croatia) in
a seaside locality called Majerovica (Fig. 10).

The lower part of the succession (Fig. 11) is charac-
terized by typical peritidal inner-platform carbonates
of the Sumartin formation (Gusi¢ & Jelaska, 1990) that
in the town of Hvar overlies the regional Middle Cam-
panian emersion (Korbar et al., 2010). The upper part of
the formation is predominantly composed of peritidal
limestones: mostly fenestral mudstones, microbial
laminites, skeletal wackestone-packstone with ostra-
cods and benthic foraminifera (miliolids, rotaliids etc.),
and floatstones containing late Maastrichtian requie-
niid and radiolitid rudists (Fig. 11). Mean ¥Sr/**Sr values
of 0.7078450 and 0.7078446 from the requieniid rudists
indicate a terminal Maastrichtian age for this part of
the section (Korbar et al., 2015).
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The middle part of the succession comprisesa~5
m thick intraformational massive deposit, which is
deposited over the strongly eroded top of reddish mi-
crobial laminites. This is interpreted as the K-Pg
boundary event deposit thatin its lower partincludes
a polygenic, matrix-supported, unsorted (chaotic)
carbonate breccia, characterized by ripped-up Maas-
trichtian platform-limestone lithoclasts, up to boul-
der sized, and a polygenic microbreccia in a muddy
matrix. The microbreccia contains small, rare intra-
clasts of pelagic mudstone containing terminal
Maastrichtian planktonic foraminifera. The deposit
is overlain by mudstone containing a planktonic fo-
raminiferal association belonging to the basal Palae-
ogene.While facies suggest that the deposit was em-
placed over the inner platform by a large tsunami,
the biostratigraphic assessment of this section and
the presence of enhanced concentrations of platinum
group elements, such as iridium in the topmost part
of the massive deposit, lend support to the hypothesis
that this tsunamite is related to the K-Pg event, trig-
gered by the Chicxulub impact in Yucatan (Korbar et
al., 2015, 2017a; Korbar, 2019).

The K-Pg event deposit is overlain by a ~30 m
thick unit, predominantly mudstone, which in the
lower part contains rare dwarf globigerinids typical
of the basal Palaeocene (Danian). Mud-
stones-wackestones with rare ostracods, small mil-
iolids and discorbid benthic foraminifera, and very
rare characean calcareous algae, are recognized
up-section (Fig. 11). The section terminates in a se-
ries of thick-bedded, recrystallized fenestral lime-
stones characterized by distinct and deeply pene-
trating palaeokarstic features, pedogenic carbonates
(calcretes), and some bauxites. The features mark a
prominetnt subaerial exposure of the Palaeocene
platform top, during which distinct discontinuity
surfaces were formed (Brlek et al., 2014), represent-
ing a well-known regional unconformity (Vlahovi¢
et al., 2005; Korbar, 2009). The unconformity is over-
lain by a few beds of brackish-water limestones of
the Kozina member containing gastropods, which
pass upward to the open-ramp limestones with pre-
dominantly Nummulites and Discocyclina, forming
the Eocene succession of the Foraminiferal Lime-
stones, which is eventually overlain by a thick suc-
cession of the Dalmatian Flysch (Marjanac et al.,
1998). The unstable outcrops of the marls in the low-
er part of the flysch succession are artificially stabi-
lized by concrete and are no longer available for ob-
servation at this locality (Podstine Cove).
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Fig. 11. Hvar K-Pg section at Majerovica — Kovac (see Korbar et al., 2015). A) Panoramic photograph from the south to Kova& Promontory,
Majerovica Cove (right), and Podstine Cove (background left), indicating the position of the measured section. B) Stratigraphic column Hvar
— Majerovica. C) Legend for B. D) Palaeocene platform top covered by reddish-brown calcrete and bauxite (right) and the overlying Eocene
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