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Abstract. The southeastern part of the Pannonian Basin System probably
represents the most important area for determining its origin and evolution.
The geodynamics also influenced the way that sediments fill the basin and
therefore the economic resources that can be found in these sediments. All this
led to the fact that the Pannonian Basin is the most developed part of our country.
The great scientific value of this area is found in the fact that it represents an
excellent training ground for the demonstration of the opening of the Pannon-
ian basin system as well as the progradation of sediments from the southern
and southeastern directions. In addition to the already confirmed economic
importance through the exploitation of hydrocarbons, geothermal and hydro-
thermal waters, coal and construction materials, there is great potential in geo-
heritage and geotourism.

AncTpaxT. Jyroucto4yHu Jieo cucrema [laHoHCKor 6aceHa BEpOBAaTHO MpeJ-
CTaB/ba HajBaXKHUje NoJpyyje 3a oJjpehrBame HberoBor HacTaHKa U eBoJIyLyje.
leogyHaMKKa je yTHLIa/1a ¥ Ha HAYMH HeroBOr 3alyhaBakha, a CaMUM TUM U
Ha eKOHOMCKe pecypce Koju ce MOory Hahu y oBUM cejuMeHTHMa. CBe 0BO
JloBeJio je o Tora Aa [laHoHCcKU 6aceH npe/cTaB/ba Hajpa3BUjeHHU [le0 Hallle
3eMJbe. BeslukM Hay4yHM 3Ha4aj OBOT MPOCTOpPA Ce HaJla3u Y YUHEHULHU Ja
npejcTaB/ba OAJMYAH IOJMUIOH 3a JEeMOHCTpAaLUjy OTBapama CHCTeMa
[laHOHCKOT 6aceHa Kao Y Nporpajanuje cejuMeHaTa U3 npasLa jyra 4 jyro-
rcroka. [lopes eKOHOMCKOT 3Ha4aja, Koju je Beh moTBpheH eKcrioaTanujom
yI/bOBOJIOHUKA, Te0TepMaJHUX U XUAPOTEPMaTIHUX BOJa, yI/ba U rpabe-
BUHCKOT MaTepHjaJa, BeJIMKU NOTeHlMjaJsl ce Hajla3u y reoHacsehy u reo-

TYpU3MY.
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Introduction

The regional investigation of the broader Pannonian
Basin area has provided a more comprehensive
understanding of its geological evolution and
significance. A diverse range of geophysical and
geological data sets were utilized to develop a model
depicting the basin’s formation and subsequent
sedimentation. These data sets encompassed 700
two-dimensional (2D) seismic profiles spanning a
total length of 6,000 kilometres, 300 square Kkilo-
metres of three-dimensional (3D) seismic data, well
logging measurements, geological data obtained
from 800 boreholes across 75 locations, as well as
extensive surface surveys. The analysis employed
multiple methodologies, including seismic stratigra-
phy, tectonostratigraphy, rift sequence stratigraphy,
paleontological-petrological-sedimentological
approaches, and geophysical well logging.

The researched area represents a convergence
zone that includes parts of continental units of
Europe and Adria, obducted ophiolitic sequences,
the Sava Zone, as well as syn-rift and post-rift
sediments. Of particular significance, the post-rift
sediments serve as both a prominent economic
resource and represent the final phase of the former
Lake Pannon (MAGYAR et al., 1999). The subsequent
sections of this study present the geodynamic,
stratigraphic-sedimentological, and economic
importance of this region.

Geodynamics

The basin reconstruction was performed by inter-
preting regional seismic transects calibrated with
borehole data. Average interval velocities, obtained
from vertical seismic profiling in representative
boreholes within the broader study area, were utilized
for the time-to-depth conversion. Additionally, the
seismic interpretation was correlated with the
geological information from outcrop studies along
the Dinarides edge of the basin and near the
margins of the Pannonian Basin.

The seismic interpretation also relied on published
works addressing the pre-Neogene basement and
sedimentary cover of the Pannonian Basin in Serbia,
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Hungary, Romania, and Croatia (Paveric, 2001;
SAFTIC et al., 2003; Tarl & HorvaTH, 2006; TULUCAN,
2007; ScHmip et al., 2008; RABAGIA, 2009; USTASZEWSKI
etal, 2010; ScHEFER, 2010; StojabINOVIC et al., 2013;
Touji¢ et al, 2013). A total of forty-two structures were
identified, and contacts between tectonic units were
determined (Fig. 1, MATENCO & RaDIVOJEVIC, 2012).

The pre-Neogene basement in the northwestern
part of the Serbian region of the Pannonian Basin
(Fig. 1) generally exhibits a shallower depth com-
pared to other parts of the basin. This characteristic
can be attributed to the presence of numerous
normal faults with relatively small vertical dis-
placements, which contrasts with the more
significant activity observed in faults located in the
eastern part of the study area.

The Cantavir and Ba¢ka Topola depressions were
generated by the activity of a system of normal listric
faults with a southeast and south-southeast dip
direction (Fig. 2, adapted from MATENCO & RADIVOJEVIC,
2012). Within the Backa Topola depression, tilted
synkinematic reflections indicate that the stages of
initial rifting, maximum rifting, and immediate
post-rifting occurred during the Early Miocene.
Conversely, in the Cantavir depression, syn-
kinematic reflections suggest the initiation of rifting
and its maximum phase during the Badenian.

The contact between the Sava suture Zone and
the European margin is challenging to map due to
the Late Cretaceous turbidites deposited over the
Dacia continental unit and its overlying eastern
Vardar ophiolites. The contact between the Sava
Zone and the European margin is anticipated to be
situated north of the Fruska Gora, characterized by
a sedimentary basement, sedimentary cover, and
ophiolites that exhibit a West Vardar affinity. Con-
vergence between the Sava Zone and the European
margin is likely to occur along a prominent reverse
fault located north of the Slankamen uplift. In the
eastern region, the contact between the two zones
is positioned near the western boundary of the
Zrenjanin depression (Fig. 1), where borehole data
indicate a lateral transition. In this area, Early
Cretaceous clastic sediments and shallow-water
Urgonian carbonates with a European affinity are
deposited, while in the west, obducted West Vardar
ophiolites and ophiolitic melange can be observed.
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Fig. 1. Structural map of the pre-Neogene basement of the Pannonian Basin in Serbia, part of Hungary, and Romania (from MATENCO &
Rabivojevic, 2012). The referenced publication contains a list of all the structures.
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In the Pancevo Depression (Fig 1), Late Jurassic
obducted ophiolites and/or ophiolitic melange are
overlain by shallow-water Lower Cretaceous
sediments (limestones and “paraflysch”) and/or
deep-water Upper Cretaceous turbidites (Canovi¢ &
KeMENCcI, 1988). Drilling in the eastern part of the
Serbian section of the Pannonian Basin has revealed
the presence of a metamorphic basement directly
beneath the Miocene sediments. This metamorphic
basement can be correlated with outcrops of highly
metamorphosed rocks of the Serbian-Macedonian
unit in the south.

A high-angle normal fault that delineates the
Zagajica Depression in the east corresponds to the con-
tact between the Supragetic Unit and the Serbian-
Macedonian unit (Fig. 1). At this location, high-grade
metamorphic rocks (gneisses, granodiorites, amphi-
bolites) of the Serbian-Macedonian unit are in contact
with low-grade metamorphic units (biotite-chlorite
schists of low metamorphism, albite gneisses) of the
Supragetic cover unit (KRAUTNER & BINDEA, 2002,
KRAUTNER & KRsTIC, 2003).

Through the interpretation of regional tran-
sects, the opening of the southeastern part of the
Pannonian Basin via an asymmetric simple shearing
mechanism has been demonstrated. Basins pro-
gressively become younger when moving from west
to east or from south to north. The extension
process spans a period of nearly 15 million years,
from the Early Miocene near the Dinarides to the
Late Pannonian near the Apuseni Mountains and
Southern Carpathians. The phase of extension and
graben formation was followed by Pannonian-
Quaternary thermal subsidence. The Pliocene-
Quaternary inversion, which led to the formation of
large-scale deformations in other areas in the center
or on the margins of the Great Hungarian Plain, is
significantly reduced in the Serbian part of the
Pannonian Basin.

Stratigraphy and sedimentology

The style of extension directly influences sedi-
mentological facies and biostratigraphic evolution.
The onset of Early Miocene asymmetric extension
results in widely distributed continental, alluvial
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to lacustrine facies during the early riftogenesis.
Several shallow, isolated basins from the early to
middle Miocene, filled with continental sediments,
are still preserved in the Dinarides. These basins,
at their junction with the Eastern Alps, form the
Dinaride Lake System (HARZHAUSER & MANDIC, 2008;
DE LEEUW et al,, 2010). An outstanding example of
this endemic continental system can be found along
the Morava River in central and southern Serbia,
where it is characterized by the presence of coarse-
grained alluvial conglomerates and sandstones over-
lain by freshwater lake marls (MATENCO & RADIVOJEVIC,
2012).

In previous decades, the utilization of biostrati-
graphic and lithostratigraphic correlation has pre-
sented a significant challenge in the context of the
highly progradational sedimentation model of Lake
Pannon. In Serbia, the Upper Miocene-Pliocene sedi-
ments of the Lake Pannon are traditionally divided
into the Pannonian and Pontian stages, with the
Pontian stage further divided into lower and upper
substages. This division is partly based on diachro-
nous lithofacies and therefore fails to meet the re-
quirements of chronostratigraphic units. Further-
more, the age of the Pontian stage is geochrono-
logically established at 6-5.6 Ma in the Black Sea
region, where the stratotype of the Pontian stage is
located (KrijgsmaN et al. 2010). However, sediments
locally referred to as Pontian in the Pannonian Basin
can be as old as 9.6 Ma (first appearance of Dreisseno-
mya digitifera) or even 10.6 Ma (identified by the os-
tracod zone D). Consequently, the Pontian stage
has been omitted from the chronostratigraphic frame-
work of the Pannonian Basin, with the Pannonian
stage encompassing the interval from 11.6 to 2.6 Ma
(HiLgeN et al. 2012; RaFri et al. 2020). The thick Pan-
nonian stage is subdivided into biochronozones
based on endemic molluscs and dinoflagellates
(MAGYAR & GEARY, 2012).

The uplift of the Carpathian Mountains resulted
in the formation of Lake Pannon, which was filled
by the progradation of sediments from the margins
of the basin. Seismic interpretation, exploratory
drilling, and fieldwork were conducted to study the
progradation systems. The two most significant
progradation systems are the north and northwest-
oriented paleo-Danube system and the paleo-Tisza

Geol. an. Balk. poluos., 2023, 84 (2), 133-145
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system, which brought material from the Alps and
northeastern and eastern Carpathians. Additional
local systems delivered sediments from the eastern
and western directions along the eastern margins
and the southern and northern directions along the
southern margins of the Pannonian Basin (Fig. 3).
The oldest slope of the paleo-Danube shelf margin,

ernmost part of the Southern Carpathians towards
the basin centre in the northwest was investigated
in the wider vicinity of the VrSac Mountains. Follow-
ing the inundation of the Southern Carpathian
foothills by the waters of Lake Pannon during the
period of 9.6-9.1 million years ago, a shelf was
formed. The average progradation rate of this shelf,
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Fig. 3. The right side of the figure shows the progradation of the shelf edge of the paleo-Danube, paleo-Tisza, and minor shelf edges in

the opposite direction of Lake Pannon during the Late Neogene (more details in MAGYAR et al., 2013). On the left side (outlined in the

figure on the right), a depth structural map is presented, depicting the main progradation systems of the shelf edge in the Serbian region

of Banat (more details in RADIVOJEVIC et al., 2022).

dating back 10 million years, was identified in the
Danube sub-basin. Over the subsequent 6 million
years, it prograded approximately 400 km in the
southeast direction, with an average advance of the
slope of 67 km/million years (MAGYAR et al., 2013).
Based on the successive positions of the shelf edges,
it was concluded that 2/3 of the basin was filled
with sediments transported from the northwest,
from the Alps and Western Carpathians. The final
phase of the existence of Lake Pannon occurred
approximately 4 million years ago when the shelf
margins of the paleo-Danube and the shelf supply-
ing sediments from the opposite direction merged in
the southeastern part of the Pannonian Basin sys-
tem (RADIVOJEVIC et al., 2014; TER BoraH et al., 2015).

The local progradation originating from the west-
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at 10 km/million years, is nearly seven times lower
than the progradation rate of the paleo-Danube on
the opposite side of the lake (Figure 4, RADIVOJEVIC et
al.,, 2022).

Despite the divergence in progradation directions,
correlation is enabled by the development of similar
depositional environments. Following basin sub-
sidence, rapid deepening occurred, resulting in the
creation of accommodation space for sediment de-
position at a significantly faster rate than its filling
(deepwater lake formation), followed by a phase
of rapid filling with Pannonian sediments. Within
the Pannonian Basin system, distinct depositional
environments can be identified, including basin plain-
turbidites-slopes-delta fronts-delta plain-lake
and fluvial, which have been formally or infor-

Geol. an. Balk. poluos., 2023, 84 (2), 133-145
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Fig. 4. Schematic representation of the evolution between the Southern Carpathians and the
Vrsac Mountains (adapted from RADIVOJEVIC et al., 2022). A. Initiation of shelf edge formation
in the Southern Carpathians (9.7-9.6 Ma); B. Progradation of the shelf edge along the Zaga-
jica Depression (9.6-7.6 Ma); C. Transgression onto the slopes of the Vrsac Mountains (7.6
Ma); D. Progradation of the shelf edge filling the Zagajica Depression and continuing across
the Vrsac Mountains (7.1 Ma); E. Present-day conditions shaped by Quaternary basin inver-
sion, deposition in the basin centre, and erosion on the mountain slopes.
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mally recognized as forma-
tions in most countries en-
compassing the Lake Pannon
region (MALvi¢ & CVETKovIG, 2013;
SzTaNOG et al.,, 2016; Kovacic 2018;
SEBE et al., 2020; ANPELKOVIC &
Rabivojevic, 2021).

In Serbia, the sediments
of the Pannonian Lake filled
the basin from three distinct
directions (southeast, north,
and northwest), leading to
their division into formations.
The formations found in north-
ern Banat exhibit a correla-
tion with the neighbouring
Great Hungarian Plain (Fig. 5,
ANDELKOVIC & RADIVOJEVIC, 2021).

The progradation system
in the Srem region exhibits a
reduced scale and can be
linked to the basins in north-
ern Croatia. Conversely, in the
southern Banat region, where
a contrary progradation direc-
tion and distinct material
origin are observed, recently
proposed formations have been
identified. These formations
have the potential to extend
southward towards the Danube
region. (Fig. 5, ANPELKOVIC &
RaADIVOJEVIC, 2021).

Economic geology and
geoheritage

The sediments of the Cen-
tral Paratethys and its succes-
sor, Lake Pannon, hold consi-
derable economic significan-
ce, particularly concerning the
petroleum industry, geother-
mal energy, groundwater re-
sources, and construction
materials. The exploitation of oil

139



DejAN RADIVOJEVIC
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Fig. 5. Correlation of Lake Pannon formations in Hungary, Romania, and Serbia (from

ANPELKOVIC & RADIVOJEVIC, 2021).

and gas has undoubtedly had the most substantial
financial impact thus far. In Serbia, these resources
are currently in a mature stage of exploration, neces-
sitating the use of contemporary exploration con-
cepts and techniques.

All major discovered fields in the Vojvodina re-
gion are associated with the contacts between tec-
tonic units and the main progradation directions
(Figure 6). Since the privatization of the Petroleum
Industry of Serbia (Nafta Industrija Srbije - NIS) and
the initial increase in production (reaching 1.694
million tons in 2012) attributed to hydraulic frac-
turing techniques, the installation of Electric Sub-
mersible Pumps (ESP), horizontal drilling, and the
opening of new intervals in existing wells, there has
been a decline in production of over 30% in the
following ten years (reaching 1.2 million tons in 2021)
(data from official reports of NIS GPN company).

The petroleum system is primarily associated
with Miocene sediments. The most significant source
rocks are mainly related to early Pannonian shales
and middle Miocene deepwater sediments, which,
due to the elevated position of the asthenosphere re-
sulting from rifting, have undergone rapid matura-
tion and generated hydrocarbons. Deltaic plain sands
and basal conglomerates above structural highs (late
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several additional deposits
(3-4) with reserves ranging from
500,000 to 1,000,000 tons, as
well as multiple smaller-scale
deposits, are expected to be
discovered in the northern Banat region (RADIVOJEVIC,
2014).

In the region of Vojvodina, Serbia, one can find
the Vrdnik coal mine, which is the oldest in the
country, along with the currently active Kovin mine,
known for its unique underwater extraction
process. Additionally, the significant lignite coal
mines of Kolubara and Kostolac are associated with
the peri-Pannonian realm. Various quarries are also
present in the area, including the NEXE baked clay
factory in Sremski Karlovci, the Lafarge cement
plant in Beocin, and the trachyte exploitation in
KisSnjeva Glava and Srebro (Ledinci Lake). Further-
more, the Leitha limestone quarries in Lajkovac,
BeSenovo, and Rakovac contribute to the local min-
ing activities.

Mesozoic carbonates play a crucial role in the
provision of high-quality water and the operation of
the Jazak water factory. Moreover, the presence of a
high thermal gradient and the existence of healing
waters contribute to the development of spa
tourism in Vrdnik, Kanjiza, Rusanda, Melenci, and
Prigrevica. Additionally, these resources are utilized
for water heating purposes in Becej, the Junakovi¢
spa, and Kupinovo.

The specific evolutionary processes in this region

Geol. an. Balk. poluos., 2023, 84 (2), 133-145
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Fig. 6. Compilation map of major hydrocarbon fields (from Rabivojevic, 2014), tectonic units (Scumip et al, 2020), and progradation di-

rections (MAGYAR et al., 2013).

have given rise to a substantial number of geodiver-
sity and geoheritage features. These include forma-
tions associated with loess deposition, such as the
Srem loess plateau, Titel Hill, Surduk, Zemun Kapela,
Batajnica, and the Backa loess plateau. Additionally,
the area is characterized by the presence of special
nature reserves, namely Zasavica, Obedska Bara,
Titel Hill, Selevenjske Pustare, Deliblato Sands,
Slano Kopovo, Carska Bara, and Luda$ Lake. Notable

Geol. an. Balk. poluos., 2023, 84 (2), 133-145

geological landmarks encompass Grgeteg, Beocin,
Cerevi¢ki Potok, and the noteworthy discovery of
the Kika mammoth in Kikinda.

Conclusions

The interpretation of seismic sections calibrated
with deep boreholes and incorporating all available
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studies, has yielded novel insights into the evolution
of the key southeastern part of the Pannonian Basin,
where the Dinarides, Southern Carpathians, and
Apuseni Mountains merge. The opening of the basin
occurred through an asymmetric simple shear
extension mechanism, with normal faulting under-
ging temporal and spatial migration between 20 to
5.5 million years ago. The final phase of the exten-
sion during the Pannonian Age formed deep, asymmet-
ric grabens and half-grabens close to the orogeny,
followed by late Pannonian-Quaternary thermal
subsidence, displaying a significantly greater spatial
extent owing to substantial uplift of the astheno-
sphere. Notably, the Pliocene-Quaternary inversion
in this part of the basin is limited compared to the
central or peripheral parts of the Great Hungarian
Plain.

During the transition between the Middle and
Late Miocene, three significant events occurred that
set the stage for the final phase of Central Paratethys
evolution. Firstly, there was a gradual cessation of
extension in the Pannonian Basin. Secondly, the for-
mation of the paleo-Danube took place as a result of
drainage reorganization in the Alps. Lastly, the uplift
of the Carpathians isolated the Central Paratethys
from marine environments.

The cessation of extension led to a reduction in
accommodation space, while the change in drainage
direction resulted in a significant increase in sedi-
ment influx. The latter factor led to the formation of
the Lake Pannon, which diminished the influence of
eustatic sea-level changes. Subsequently, the filling
of Lake Pannon occurred through progradation
from all margins of the basin. The dominant progra-
dation occurred from the northern and eastern mar-
gins, although progradation from the southern and
western margins was also observed (albeit at a sev-
enfold smaller scale than the dominant prograda-
tion). The two prograding margins eventually merged
in the southeastern part of the basin near Zrenjanin.
Chronostratigraphic correlation and interpreta-
tion of lithostratigraphic units posed significant
challenges in the stratigraphy of the Pannonian
Basin, as biozones corresponded to specific deposi-
tional environments and their locations within the
prograding delta, rather than the timing of sedimen-
tation. Moreover, the utilization of local formation
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names for equivalent depositional environments
further complicated correlation efforts.

The confluence of various geological factors, in-
cluding tectonics, stratigraphy, and sedimentology,
accounts for the remarkable economic and geologi-
cal importance of this region. Apart from the docu-
mented and exploited reserves of hydrocarbons and
minerals, there exists considerable untapped poten-
tial in terms of geodiversity and geotourism.
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Pe3ume

EBoJiyniMja jyrouCToO4HOr AgeJsa
IlaHOHCKOT 6aceHa U BeHe
UMIUIMKaLyje

JyrouctouHu geo cucteMa [laHoOHCKOT 6aceHa,
cmemiteH y Cpbuju, mMa M3y3eTaH TEOJIOUIKU U
€KOHOMCKM 3Hau4aj. [loganu us osor nojgpydyja omo-
ryhaBajy mnpoydyaBame Ipe-HEOTeHCKe OporeHe
eBOJIyLUje 30He cnajawa /JuHapuza u Kapnara,
KOja yKJbydyje TepaHe, 06/[yKoBaHe 0QHUOJUTCKE
cekBeHle, CaBCKY 30HY CyType, Kao U CHHpUDTHE U
noctpudTHe cefuMeHTe. MHTepnpeTanuja peruo-
Ha/IHUX poduia mokasyje /ia ce jyrOUCTOYHHU JI€0
cucteMa [laHOHCKOr 6aceHa OTBapao CUCTEMOM
acuMmeTpuuHe pudTroreHese. [Ipouec ekcTeH3uje
obyxBaTa nepuo/; of roToBo 15 MuUJIMOHA roJjUHa,
O/l paHOT MHOILleHa 10 KaCHOT naHoHa. bacenu cy
cBe Muiahu uayhu ca 3amazia Ha UCTOK U ca jyra Ha
ceBep. Pazy ekcTeH3uje U GopMHUparbe rpabeHa npa-
THJIO je TAHOHCKO-KBApTapHO TEPMAJIHO TOHEHeE.
[lnvoneHCKO-KBapTapHa UHBEP3Hja, Koja je pop-
MHpaJja Besuke Jedopmaldje Ha JpyruMm Je-
JIOBMMa Yy LleHTpy 6aceHa U Ha MapruHaMma Besnke
Mabhapcke paBHHUIle, 3HATHO je CMalkeHA Y CPIICKOM
Jieny ciucteMa [laHoHCKor 6aceHa.

Usnusamwe Kapnara je goBesio 10 dopMupama
Jesepa [laHOH, Koje je 6UJIO UCTYHEHO CEIUMEH-
THMa KOju Cy nporpaJupaJu ca MapruHa 6aceHa.
Ha ocHoBy mnojaTaka [A06HjeHUX CEW3MHUYKOM
WHTepHpeTanyjoM, UCTPAXKHUM OyLIeHeM U Te-
PEHCKUM UCTPaKUBabUMa, CIIPOBEJIEHO je TpoyYa-
Bame NporpajalMoHuX cucteMa. /[[Ba HajBaKHUja
nporpaZaliioHa CUCTeMa Cy CUCTeM InaJieo-/lyHaBa
OpHjeHTHCaH CeBep CEBEPOUCTOK U CUCTEM IaJieo-
Tuca Koju JOHOCH CelMMeHTe Ca CEBePOUCTOYHHUX
WU UCTOYHHUX KapnaTa. [[OL[&THI/I JIOKAJIHU CUCTEMHU
TPaHCIOPTOBAJIU Cy CeIMMEHTE C UCTOKA U 3amaza
AY>K UCTOYHUX MAprvHa U Ca jyra U cesepa AyxXK
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jy’)KHUX MapruHa cuctema [laHOHCKOr 6GaceHa.
Hajcrapuja naguna usuue wesda JlyHasa og 10 Mu-
JIMOHA roj/ijMHa Hasa3usa ce y JlyHaBCKOM cy6-
6aceny. Tokom cienehux 6 MUAMOHA TOAUHA,
najiMHa uBuile menda je HanpegoBasa oko 400
KM Ha jYrOMCTOK ca NpPOCEYHOM CTOIOM Ha-
npejoBama of 67 KM/MuUIMOH roguHa. OBaj npo-
rpajlallioOHU CUCTEM HCIYHUO je oko 2/3 6GaceHa
celJUMeHTUMa KOju Cy JoJa3uad u3 Ajana u
3anagnux Kapnara. Jlokanna mnporpaganudja ca
3amaZiHuX JeJsioBa JyxkHux Kapnarta npeMa LieHTpy
b6aceHa Ha ceBepo3ana/ly Ipoy4yaBaHa je y IHUpeM
noApy4jy Bpumaykux miaHuHa. HakoH miaB/bema
jy»kHMX nagyHa JyxHux Kapnara jesepom [laHoH nipe
9,6-9,1 MunnoHa roguHa, opMmupaHa je najuHa
uBUlLe Liesida ca IpoCeYHOM CTONOM Nporpajanuje
on 10 kM/MUJIHOH TOJUHA, IITO je CKOPO cesaM
IyTa Mamwe 0f CTOIlle porpazanuje najseo-JyHasa
ca CymnpoTHe cTpaHe jesepa. 3aBpiuHa ¢asa
nocrojawa Jesepa IlaHon goroguia ce npe oko 4
MUJIMOHA TOJMHA KaJla Cy Ce MapruHe IaJieo-
JyHaBcKe najuHe uBUIe Lesda U najuHa UBULE
masda Koja JAOHOCU CeJJUMeHTe U3 CYNpPOTHOT
cMepa CIojuJie y jyrOUCTOYHOM Jesly cucrema
[lanoHCKOT 6aceHa.
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Y mpeTxoJHUM JlelleHujaMa, yrnoTpeba O6uO-
cTpaturpadcke Kopesaluje y OLHOCY Ha JIUTO-
cTpaturpadcky 0OuIa je BeJUKU MNPOOGJeEM Y
W3pas3svuTO NMporpajalnoHOM CeJHMMEeHTAlMOHOM
mozedy jesepa I[laHoH. YHyTap cuctema [lanHoHCKOT
GaceHa, MOry ce HU3JBOjUTH cJuenehe pemo3u-
LIMOHe cpeJijiHe 6aceHCKa paBHULA — TYPOULUTH —
najivuHa Jiejte - feaTa poHT - e/ITHA paBHULA —
jesepcke U aJiyBUjaJIHE Cpe/iuHE, Koje ce popMaHO
npor/awanajy ¢opmanudjama y BeNUHU 3eMasba
Koje 3ay3uMajy nozpydje jesepa [laHoH.

CepumenTu llenTpanHor [lapaTeTunca u jesepa
[ITaHOH MMajy BeJIMKU €eKOHOMCKHU 3Ha4aj, lipe cBera
y Be3M Ca HaJa3uLITHMa YI/bOBOJOHUKA, reoTep-
MaJIHOM €HeprvjoM, NMOoJ3eMHHUM BoJZaMa U rpa-
heBuHCckMM MaTepujaiuma. CBakako, HajBehu
GUHAHCHjCKU YTHLAj MMa UHAYCTpPHUja yI/bOBO-
JIOHMKa, Koja ce HaJa3u y 3peJsioj $pa3u UCTPaKu-
Bawa y Cpbuju, Te 3axTeBa NPUMEHY MOJEPHUX
KOHLleNaTa ¥ TeXHUKa UCTPaKUBamwba.
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