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Abstract. FruSka Gora, a prominent inselberg within the southern margin of
the Pannonian Basin, preserves a complex geological record of both orogenic
and post-orogenic processes in the central Balkans. This one-day field ex-
cursion highlights key outcrops of the Vardar Zone ophiolitic belt, including
Serbia’s only documented blueschist-facies rocks, as well as serpentinites,
diabases, and pillow lavas, which collectively record subduction-related
metamorphism and the emplacement of oceanic lithosphere during the
closure of the Neotethys ocean. Additional stops include Upper Cretaceous
flysch successions intruded by Oligocene latites (35 Ma), whose tectonic
evolution has been constrained by paleomagnetic studies documenting post-
collisional rotations and extensional tectonics. Together, these localities
provide valuable insights into the interplay of subduction, magmatism, and
basin evolution, establishing FruSka Gora as a key site for understanding the
geodynamic history of the southern Pannonian Basin.

Ancrpakr. O®pymka ropa, U30J0BaHO y3BUILeHe Ha jy>KHOM 06074y
[TaHOHCKOT 6aceHa, 4yBa CJIOXKEH I'e0JIOIIKH 3allMC KOjU 00yXBaTa OporeHe U
IIOCTOpOTeHe Mpoliece LieHTpaaHOr bankaHa. OBa jeJHOAHEBHA TepeHCKa
eKCKyp3Hja UCTHYe K/byuHe npoduie oGHONIUTCKOT Nojaca Bapaapcke 30He,
yKJby4dyjyhu jeMHM [0 caZja JOKYMEHTOBAHU JIOKAJIUTET cTeHa dacnuje
IJIaBUX WKpU/baLa y Cpbuju, Kao U CEpIeHTUHUTE U Jihjaba3e, Koju 3ajeJHO
npuKasyjy cy6ayKIuoHu MeTaMopdrsaM U GUHATHO OCTaB/babe OKEaHCKe
autochepe TOKOM 3arTBapama HeorTeTuca. /lojaTHe Tauke eKCKypsuje
06yxBaTajy roptmhoKpe/iHe QJIMILIHe CyKllecHje HHTPYAOBaHe OJIUTOLleHCKUM
jgatutuma (~35 Ma), umja je cTapocT joAaTHO yTBpheHa najieoMarHeTCKUM
CTyMjaMa Koje yKa3yjy Ha IOCTKOJM3HOHe poTallje U eKCTeH3UOHY
TeKTOHCKY aKTUBHOCT. 3aje/lHO, OBH JIOKAJUTETH NPY*Kajy je JUHCTBEH YBU/,
y Mebhycob6HO fesioBame CyOAyKLUje, MarMaTu3Ma U pa3Boja 6aceHa, Mo3u-
nroHMpajyhu @pyiky ropy Kao jefjlaH ofi KJby4HUX JIOKAJUTETa 32 pasyMe-
Batbe reoJJMHaMUYKe HCTOpUje jy>kHOT [laHOHCKOT 6aceHa.
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Introduction

Fruska Gora is a prominent inselberg within the
southern margin of the Pannonian Basin. Rising
above the surrounding lowlands and partially
covered by Miocene sediments, it is structurally
expressed as an east-west-trending horst bounded
by two major regional normal faults to the north
and south. These faults accommodated differential
uplift and subsidence during the evolution of the
basin (Touji¢ et al., 2013). This tectonic configura-
tion has preserved a diverse geological record that
documents multiple stages of orogenic and post-
orogenic processes in the central Balkan region.

The one-day field excursion will depart from the
conference venue and visit several key outcrops that
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exemplify the complex geological history of Fruska
Gora (Fig. 1). Participants will examine sequences be-
longing to the Vardar Zone ophiolitic belt, including
Serbia’s only documented occurrence of blueschist-
facies rocks. These glaucophane-bearing schists pro-
vide rare evidence of high-pressure metamorphism
associated with Late Jurassic-Early Cretaceous
subduction, recording the emplacement of oceanic
lithosphere fragments during the closure of the
Neotethyan domain. Additional exposures of serpen-
tinites, diabases and pillow lavas will illustrate the in-
ternal architecture of the ophiolitic complex and its
significance for the regional geodynamic evolution.
Beyond the ophiolitic assemblages, the itinerary
includes Upper Cretaceous flysch successions depo-
sited in foreland-basin settings, and subsequently
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Fig. 1. A) Geological map of FT5 on Fruska Gora showing the field stops:1. Blueschist from Sremski Karlovci; 2. Diabase near Petrovaradin
Fortress; 3. Volcaniclastics exposed in the abandoned Beli Majdan Quarry; 4. Cenozoic volcanics - Rakovac quarry; 5. Quartz latites and
Upper Cretaceous flysch sediments; 6. Serpentinized peridotites; 7. Campanian-Maastrichtian red beds of Srednje Brdo (CICULIC-TRIFUNOVIC
& Rakic, 1976; Touic et al, 2013). B) Detailed tectonic map of the zone between the Dinarides and the Carpathians (from ToLjic et al,

2013, modified after Scumip et al,, 2008).
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intruded by Oligocene magmatic bodies. These in-
trusions, exposed in the central part of Fruska Gora,
can be correlated with contemporaneous volcanic
rocks observed elsewhere in the western Pannonian
Basin (Pami¢ & BALEN, 2001; PamiC et al.,, 2002). Paleo-
magnetic studies of these intrusions, predominantly
latites dated at 35+5 Ma by the K-Ar method, reveal
post-collisional rotations and exten-sional tectonic
deformation within the southern Pannonian Basin.
These findings provide evidence for significant crustal
stretching and underscore the close relation-ship
between magmatic reactivation, lithospheric exten-
sion, and basin development during the Tertiary.

Field Stop 1. Blueschists near Sremski
Karlovci

The blueschists of Fruska Gora represent one of
the most remarkable metamorphic occurrences in
Serbia and have been dated at 123 Ma (MiLovANOVIC
etal, 1995; Korikovsky & KARAMATA, 2011). These me-
tabasites and interlayered phengite-chlorite-quartz
metasandstones record high-pressure/low-tempe-
rature (HP/LT) conditions definitive of subduction-
related metamorphism. Petrographically, the peak
mineral assemblage comprises glaucophane, epi-
dote, chlorite, actinolite, and minor albite, defin-
ing a pronounced foliation (MiLovaNovIC et al.,, 1995).
Microstructural analyses indicate a prograde evolu-
tionary pathway, typically evidenced by Na-amphi-
boles with crossite/riebeckite cores and glauco-
phane rims. Geothermobarometric constraints uti-
lizing Si-rich phengite place the metamorphic peak
at T ~350°C and P ~4-8 kbar (MiLovaNoVIC et al.,
1995). The characteristic blue coloration of these
rocks reflects the abundance of sodic amphiboles
formed during the burial and metamorphism of
oceanic crustal fragments within a subduction zone
associated with the closure of the Neotethys Ocean.
Stratigraphically, this HP/LT metamorphic over-
print is assigned to the Late Jurassic-Early Cretace-
ous (Korikovsky & KARAMATA, 2011), correlating with
the regional phase of closure of the Neotethys and
the tectonic imbrication of its oceanic lithosphe-
re. From a geodynamic perspective, this locality is
of exceptional regional significance. Together with
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comparable isolated basement occurrences in the
Medvednica and Motajica mountains (SokoL et al.,
2020), the Fruska Gora blueschists delineate a
remnant subduction system that records the
complex convergence history culminating in the
Cretaceous-Paleogene collision between the Adria
microplate and Europe. This locality is significant
not only because it represents the only documented
occurrence of blueschist-facies rocks in Serbia,
but also because it provides direct evidence of the
geodynamic processes that shaped the Vardar Zone
during the closure of the Neotethys Ocean (Fig. 2).
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Fig. 2. Blueschist outcrop, the only occurence identified in Serbia
to date.

Field Stop 2. Diabase at Petrovaradin

Beneath the Petrovaradin Fortress, the bedrock
exposes diabase and pillow lavas belonging to the
ophiolitic complex of Fruska Gora (Fig. 3). These
rocks provide an accessible record of oceanic crust

Fig. 3. Diabase and pillow lavas from the ophiolitic complex
beneath Petrovaradin Fortress.
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formation and submarine magmatism within the
Neotethyan domain. Petrographically, they are com-
posed predominantly of plagioclase and clinopy-
roxene, with widespread secondary alteration to
chlorite and epidote. Stratigraphically, they are as-
signed to the Late Jurassic and are associated with
the main phase of ophiolite emplacement in the
Vardar Zone (DiMITRIJEVIC, 1997). This locality is of
particular significance as it offers a direct insight
into the formation of oceanic crust and its sub-
sequent tectonic emplacement, preserved beneath
Petrovaradin Fortress, one of the most prominent
landmarks in the region.

Field Stop 3. Beli Majdan Quarry

Beli Majdan Quarry (Fig. 4) is an important geo-
logical and historical site near Stari Rakovac. The
rocks exposed in the quarry comprise limestones,
sandstones, and tuffs deposited in the Pannonian Sea
(Tomic et al.,, 2020). Archaeological evidence indica-
tes that the site was already being exploited in the

Fig. 4. Entrance to the historical and geological site of Beli Majdan
Quarry on Fruska Gora.

12% century, when stone blocks from the quarry
were used in architectural elements of the Bene-
dictine abbey at Gradina-Dombo (Stojkovski, 2013).
The quarry remained active in later centuries,
particularly in the 18™ century, when it supplied
material for the chapel at the Stari Rakovac cemetery
(1751) as well as for numerous carved tombstones
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that are still preserved today. The extensive rock
gallery, formed through centuries of extraction,
represents an impressive monument to the region’s
stone-working tradition and cultural heritage.

Field Stop 4. Latites of Stari Rakovac

The Stari Rakovac locality represents an impor-
tant outcrop in northern Serbia where Cenozoic vol-
canism can be studied (Fig. 5). The latites from the

Fig. 5. Latites at Field Stop 4 near Stari Rakovac village
(5a - outcrop; 5b - quarry).

quarry near Stari Rakovac intrude into Paleozoic
metamorphic complexes, making them an important
geotectonic marker. Intrusion is constrained to the
Oligocene, based on a crystallization age of 35+1 Ma
obtained by K-Ar geochronology (Cupkovi¢, 1997).
Porphyritic latites are characterized by individual
feldspar phenocrysts set in a fine-grained ground-

Geol. an. Balk. polous., 2026, 87 (1), 205-211



Field excursion guide to the Geology of FruSka Gora (Southern Pannonian Basin, Serbia)

mass, while glomeroporphyritic latites display
clusters or aggregates of feldspar crystals, commonly
accompanied by biotite and amphibole (Cupkovi,
1997), reflecting variations in crystallization dyna-
mics within the magma. These intrusive latites record
magmatic differentiation and late-stage intrusion
within a post-orogenic extensional regime (Early-
Middle Miocene), related to the tectonic evolution of
the Pannonian Basin (Touji¢ et al., 2013).

Field Stop 5. Intruded latite dyke

The exposed profile in the abandoned quarry
near the village of Stari Rakovac (Fig. 6) reveals
latites dated to the Eocene-Oligocene transition,
approximately 35 Ma (K-Ar, KNEZEVIC et al,, 1991).
These rocks show a porphyritic texture with pheno-
crysts of hornblende, augite, andesine plagioclase
(~An37%), and biotite, set in a holocrystalline
groundmass of the same minerals. Based on their
Si0,/K,0 ratios, they belong to the shoshonitic
series and have been interpreted as products of
partial melting of a mixed mantle-crust source in
response to crustal thinning along the southern
margin of the Pannonian Basin (HoRVATH & BERCKHE-
MER, 1982). The profile is highly illustrative, showing
latites intruded into Upper Cretaceous flysch se-
diments and Jurassic? serpentinites (DIMITRIJEVIC,
1997; Karamata 2006; Touji¢ et al., 2012), making it
a significant locality for understanding the geotec-
tonic evolution of Fruska Gora.

Fig. 6. Latites intruded into Upper Cretaceous flysch sediments.
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Field Stop 6. Ophiolitic fragments near
Beocin

At this locality, intensively altered and tectoni-
zed Jurassic serpentinized peridotites are exposed
(Fig. 7) (DMITRIEVIC, 1997; KARAMATA 2006; ROBERTSON
et al, 2009). They extend along the axis of Fruska
gora in an east-west direction, and thrusting of ser-
pentinized peridotites over Badenian formations has
been documented in several exploratory water wells.
These thrusts are associated with intense Neogene
strike-slip tectonics (ToLJi¢ et al., 2013), making the
locality important for understanding the structural
evolution. The peridotites of Fruska Gora belong to
the ophiolitic fragments of the Vardar Zone and are
predominantly harzburgitic in composition (olivine

Fig. 7. Outcrop of exposed Jurassic peridotites.

+ orthopyroxene, with minor clinopyroxene (ROBERT-
soN et al., 2009 and references therein). Their pre-
sence documents depleted mantle residues, repre-
senting fragments of oceanic lithosphere incorpo-
rated into the regional tectonic framework.

Field Stop 7. Debeli Cer red beds

Campanian-Maastrichtian red beds of Debeli Cer
quarry (Fig. 8), situated on the northwestern slopes
of Fruska gora, represent the pelagic development
of the Upper Cretaceous within the Inner Dinarides
(Scumip et al., 2008; ToLji¢ et al., 2013). The succes-
sion is composed of calcarenitic sandstones, sub-
arkosic varieties, ferrous sandstones with inter-
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bedded conglomerates, and biomicrites in red and
light-gray tones, reflecting a depositional environ-
ment in which pelagic sedimentation was influ-
enced by shallow-water detrital input. The fossil
assemblage includes palynomorphs of the Nor-
mapolles group, planktonic and benthic forami-
nifers, traces of serpulids, and remains of rudists,
molluscs, echinids, and calcareous algae (CICULIC-
TrIFUNOVIC & RAKIC, 1977), altogether illustrating the
interplay between pelagic sedimentation and bio-
genic input during the Late Cretaceous.

Fig. 8. Abandoned Debeli Cer Quary exposing Campanian-
Maastrichtian red beds.
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