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Abstract In this paper is given the lithostratigraphy of the Paleogene sediments in the basins on
the territory of the Vardar zone and Serbian-Macedonian massif in the Republic of Macedonia. Within
this research are separated lithostratigraphic units (lithozones) in Upper Eocene — Lower Oligocene sedi-
ments, we analyzed the thickness of lithozones and made a correlation between lithostratigraphic profiles
of the Paleogene basins on the territory of the Republic of Macedonia.

Key words: lithostratigraphy; Paleogene basins; molassa sediments

INTRODUCTION

The Paleogene is one of the most intriguing
intervals in the Earth history, marked by significant
changes in paleodynamic, palacoclimate and in
marine productivity.

Paleogene sediments are widespread in the
Republic of Macedonia and preserved with consid-
erably thick masses on the Vardar zone, and in
smaller relict masses on the Serbian-Macedonian
massif. During the Upper Cretaceous-Paleocene,
after closure of the Vardar Ocean and collision
processes (Laramie orogeny phase), on the terri-
tory of the Vardar zone and Serbian-Macedonian
massif, in conditions of extension, were formed
continental trenches where Paleogene molassa
sediments are deposited. Early accumulation of
Paleogene sediments began with continental terri-
genous sediments and, with gradual deepening of

the environment, sedimentation was transformed
into marine sedimentation. After the formation of
the Eocene-Oligocene sediment mass, during the
Upper Miocene-Oligocene, it was subjected to
Pirinei-Sava compression, where Paleogene mass
was dislocated, raised, faulted and exposed to in-
tensive erosion.

Lithostratigraphical structure of Paleogene se-
diments in the basins can be analyzed on numerous
open cross sections. Deep drilling was performed
in the Tikves and Ovce Pole basin (to 2703 m).
Paleogene sediments have been identified as Upper
Eocene — Priabonian and Lower Oligocene (Mak-
simovic et al., 1954; Dzuranov et al., 1999; Stoja-
nova, 2008) with a maximum thickness of 3000 —
4000 m.

LITHOSTRATIGRAPHY OF THE PALEOGENE BASINS IN MACEDONIA

The territory of Macedonia sediments of Pa-
leogeneage are widespread and show certain litho-
faces diversity as a result of different conditions of
sedimentation in sedimentation basins.

A general characteristic of Paleogene deposits
is that they all lie transgressively through all older
formations from Precambrian to Mesozoic that
along the edges of the basins are represented by
conglomerates and sandstones, while in the inter-

nal parts there are fine-grained sediments, marls
and clays.

Paleogene in Republic of Macedonia is repre-
sented in 4 larger basins: Tikves, Ovée Pole,
Skopje-Kumanovo and Deléevo basins and a few
isolated masses: Deve Bair, Valandovo-Gevgelia
and Strumica, located along the shells and covers
with NW-SE orientation (Fig. 1).
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With lithostratigraphical studies of the Paleo-
gene sediments in the basins of Republic of Mace-
donia, 5 superpositionally disposed lithostrati-
graphical units (lithozones) have been determined:

basal lithozone ('E;), lower flysch lithozone (*Es),
lithozone of yellow sandstones (°E3), upper flysch
lithozone (*Es), carbonate-sandy lithozone (Ol,).
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Fig. 1. Sketch of the locations of the Palaeogene basins in the Republic of Macedonia
Paleogene basins: 1 — Tikves; 2 — Ovée Pole; 3 — Skopje-Kumanovo; 4 — Deléevo; 5 — Deve Bair; 6 — Valandovo-Gevgelia;
7 — Strumica, Other abbreviations used: Serbian-Macedonian Massif (SMM), Vardar Zone (VZ), Western Macedonian Zone (ZMZ).

LITHOSTRATIGRAPHICAL UNITS

IN THE PALEOGENE BASINS

IN THE REPUBLIC OF MACEDONIA

Tikves basin

Tikves basin is located in the SW part of the
territory of Macedonia and belongs to the central
part of the Vardar zone.

Paleogene sediments developed in the Tikves
basin, extending in the direction of NW-SE, oc-
cupy more than 20% of the area and have a great
thickness that reaches 3000-3500 m. Most of these
are found in edge parts of the Tikve§ basin while
the central parts of the basin are covered by Neo-
gene and Quaternary deposits. Paleogene in the
Tikves basin is developed in flyschoid and flysch
facies. Depending on the lithological composition
of flysch in Paleogene sediments there are four
lithostratigraphic  units:basal lithozone, lower
flysch lithozone, lithozone of yellow sandstones
and upper flysch lithozone (Fig. 2)

The basal zone of the Tikve$ basin is repre-
sented by conglomerates and sandstones which
alternately change into clayey soil and sandy

marls, and pelitomorphic limestone. The lower
border of the basal lithozone is transgressive, and
the upper border is concordant, and continuously
passes into the lower flysch lithozone. The thick-
ness varies from 350-700 m, and it is paleon-
tologically documented with the large microfauna
of Bivalvia and Anthozoa.

The lower flysch lithozone differs from other
units by rhythmic occurrence and prevalence of
sandstones over conglomerates, and by rare inner
layers of clayey soil, marls, and aleurolites. The
lower border is concordant and it represents a gra-
dational transition of basal lithozone into lower
flysch lithozone. The upper border is concordant
and sharp, and it stands out because of the charac-
teristic yellow-brown color of the sandstones cov-
ering the lower flysch lithozone. The thickness of
the lower flysch lithozone is 300 m. Rich macro-
fauna represented with Gastropods, Bivalvia, An-
thozoa and macroforaminifers is found in the
sandy-clay member of this lithozone. The age of

Geologica Macedonica, 28 (2), 175-183 (2014)
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the lower flysch lithozone is determined as belong-
ing to Upper Eocene- Preabonian (Maksimovic et
al., 1954; Temkova, 1958).
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Fig. 2. Geological column of the Tikves basin
1 — basal lithozone, 2 — lower flysch lithozone, 3 — lithozone
of yellow sandstones, 4 — upper flysch lithozone,
5 — paleorelief

The lithological composition of the lithozone
of yellow sandstones is represented with yellow
sandstones with layers and inner layers of clayey
soil and marls. The lower and upper borders of the
lithozone of yellow sandstones are continuous and
clear, which separates this unit from the lower and
upper flysch lithozone. The thickness of this litho-
zone ranges from 100 to 400 m. The age of the
lithozone of yellow sandstones is determined as
Preabonian with macroforaminifera, Gastropods,
Bivalvia and Anthozoa.

The upper flysch lithozone is isolated as be-
ing a separate lithostratigraphic unit because of the
rhythmic occurrence and prevalence of clayey soil
and sandstones with the presence of thin inner lay-
ers of marls, aleurolites and limestones. The lower

Geologica Macedonica, 28 (2), 175-183 (2014)

border of the upper flysch lithozone is continuous,
clear, outlined and separated from the yellow sand-
stones lithozone. The upper border of this litho-
zone is mostly covered in effusive rocks and
younger sediment deposits, parts of which are un-
covered and decomposed. The thickness of the up-
per flysch lithozone ranges from 2000 to 2500 m.
The discovered and determined faunal material of
Gastropods, Bivalvia, Anthozoa, Foraminifers and
nannofossils confirms the Upper Eocene—Preaboni-
an age of these sedimentary layers (Maksimovic et
al., 1954; Temkova, 1958; Stojanova, 2008, 2012).

Ovce Pole basin

Ovce Pole basin is located in eastern and cen-
tral part of the Vardar subzone. To the south and
southwest are associated with Tikve§ basin. There
are four lithostratigraphic units: basal lithozone,
lower flysch lithozone, lithozone of yellow sand-
stones and upper flysch lithozone in the Paleogene
sediment mass of the basin (Fig. 3).
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Fig. 3. Geological column of the Ov¢e Pole basin
1 — basal lithozone, 2 — lower flysch lithozone, 3 — lithozone
of yellow sandstones, 4 — upper flysch lithozone,
5 — paleorelief
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The basal lithozone of the Ov¢e Pole basin is
represented with conglomerates and sandstones
that alternate with clayey soil, limestones, and
marls. The lower border of the basal lithozone is
transgressive, and the upper border is concordant,
and it continuously passes into the lower flysch
lithozone. The thickness of the basal lithozone is
about 350 m. Based on the lithological composi-
tion and the super positioning order the age of this
lithozone is calculated as being Upper Eocene—
Preabonian (Maksimovi¢ et al.,1954; Rakicevic,
1976).

The lithological composition of the lower
flysch lithozone is different and represented with:
sandstones, conglomerates, clayey soil, marls, and
aleurolites. Because of the different lithological
features in this lithozone, two lithostratigraphic
units (members) can be distinguished as follows:
terrigenous-clay and sandstone-clay member. The
lower border is concordant and it represents a gra-
dational transition of basal lithozone into lower
flysch lithozone. The upper border is concordant
and sharp, and it stands out because of the charac-
teristic yellow-brown color of the sandstones cov-
ering the lower flysch lithozone. The thickness of
the lower flysch lithozone is 900 m.

On the basis of the found and particular
fauna, the age of the lower flysch lithozone is de-
termined as Upper Eocene—Preabonian (Maksi-
movic et al.,1954; Rakicevi¢, 1976).

The lithological composition of the lithozone
of yellow sandstones is represented with sand-
stones having yellow-brown color and thin inner
layers of clayey soil. The lower and upper border
of the yellow sandstones lithozone is continuous
and clear, which separates this unit from the lower
and upper flysch lithozone. The thickness of this
lithozone ranges between 500 and 600 m. The age
of the yellow sandstones lithozone is determined
on the basis of the found fauna (Temkova, 1967) as
being Upper Eocene—Preabonian.

The lithological composition of the upper
flysch lithozone is represented with straight flysch
sediment mass in which clayey soil, sandstones,
aleurolites, marls, and limestones rhythmically al-
ternate. The lower border of the upper flysch litho-
zone is continuous, clear, outlined and separated
from the yellow sandstone lithozone. The upper
border of this lithozone is mostly covered with ef-
fusive rocks and younger sediment deposits, parts
of which are uncovered and decomposed. The
thickness of the upper flysch lithozone ranges from
1500 to 2000 m. The found and determined faunal

material from Gastropods, Bivalvia, Anthozoa,
Foraminifers and nannofossils confirms the Upper
Eocene—Preabonian age of these sedimentary lay-
ers (Maksimovi¢ et al., 1954; Temkova, 1958,
1967; Stojanova, 2008, 2012).

Skopje-Kumanovo basin

Skopje-Kumanovo basin is mainly spread in
the central region of Vardar zone. To the south and
southeast is associated with Ove Pole basin.
Based on the fauna and lithological construction,
there are three lithostratigraphic units: basal litho-
zone, lithozone of yellow sandstones, carbonate-
sandy lithozone (Fig. 4).

r0 [

[
T TJ|Es+ O1

Fig. 4. Geological column
of the Skopje-Kumanovo basin
1 — basal lithozone, 2 — lithozone of yellow sandstones,
3 — carbonate-sandy lithozone,4 — paleorelief

Basal lithozone is represented by conglomer-
ates and sandstone, and thin layers of clayey soil
within. The lower border of the basal lithozone is
transgressive, and sediments of the yellow sand-
stone lithozone lie over this transgression. The
thickness of the basal lithozone is about 100 m. In
the basal lithozone the presence of basal fauna has
not been found. Based on the lithological composi-
tion and the super positioning order, the age of this
lithozone is determined as belonging to Upper Eo-
cene—Preabonian (Pendzerkovski et al., 1975).

The lithozone of yellow sandstones stands out
because of the yellow color of sandstones that have
the identical development as the highest horizons
of the Ovce Pole Upper Eocene flysch — of the up-
per yellow sandstones. The lithological composi-

Geologica Macedonica, 28 (2), 175-183 (2014)
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tion of this unit is represented with conglomerates,
sandstones, and clayey soil, and in some places
with inner layers of carbonate sandstones, clayey
and carbonate aleurolites, marly limestones and
limestones. The lower border is transgressive, and
the upper border is concordant and continuously
passes into the flysch lithozone. The thickness of
this lithozone is about 1000 m. The age of this
lithozone is determined as being Upper Eocene,
based on the found fauna: Anthozoa, Bivalvia and
macroforaminifers, and on the faunal association
and regional connection with Upper Eocene sedi-
ments from the Ovce Pole basin. Another evidence
of age is discovered in microforaminifer lithozone
(Stojanova, 2008, 2013).

The lithological composition of the carbon-
ate-sandy lithozone is represented with dominant
participation of limestones as related to sandstones
and clayey. The lower and upper borders of the
carbonate-sandy lithozone are continuous and
clear, and they separate this unit from the lithozone
of yellow sandstones and Upper Oligocene sedi-
ments. The thickness of this lithozone is about 200
m. On the basis of the found and determined fossil
fauna the lithological composition and the super
positioning order the age is determined as being
Upper Eocene-Lower—Oligocene (Karajovanovic¢
etal., 1972; Valchev et al. 2013).

Delcevo basin

The Delcevo basin is located in the NE part of
the Republic of Macedonia, and belongs to the
Serbo-Macedonian massif. To the norhteast, the
basin extends locally to the area of Crna Skala
(close to the Macedonian/Bulgarian border), and
continues on the territory of Bulgaria. According to
the lithological composition and the super position-
ing order there are two lithostratigraphic units:
basal lithozone and upper flysch lithozone in Pa-
leogene sediments (Fig. 5).

-0

“1km

Fig. 5. Geological column of the Del¢evo basin
1 — basal lithozone, 2 — upper flysch lithozone, 3 — paleorelief

Geologica Macedonica, 28 (2), 175-183 (2014)

The basal lithozone is represented with con-
glomerates and breccias that alternate with thinner
layers of sandstones, clayey soil, and marls. The
lower border of the basal lithozone is transgressive,
and the sediments of the upper flysch litozone tras-
gressively lie over this lithozone. The thickness of
the basal lithozone is about 100 m. This age is con-
firmed by the team of the Geological Institute
(1973) based on the lithological composition.
Based on the lithological composition and the su-
per positioning order the age of this lithozone is
determined as being Upper Eocene—Preabonian
(Gjuzelkovski, 1959; Kovacevic et al.,1973).

The lithological composition of the upper
flysch lithozone is represented with straight sedi-
ments of clayey soil, sandstones, aleurolites, marls,
and limestones. The lower border of the upper
flysch lithozone is transgressive, outlined and
separated from the basal lithozone. The upper bor-
der of this lithozone is in some parts covered in
nummulitic limestones, and its greatest part is cov-
ered in effusive rocks and younger sediment layers,
parts of which are uncovered and decomposed. The
thickness of the flysch lithozone is 400-600 m.
The age of the upper flysch lithozone, based on the
found faunal material of Gastropods, Bivalvia,
Echinoidea and macroforaminifers, is determined
as Upper Eocene—Preabonian (Temkova, 1960). In
recent years micropaleontological research was
done of Foraminifer fauna and nannofossil flora
and, based on characteristic species, the age of
sediments — Lower Oligocene was obtained (Stoja-
nova, 2008; Valchev et al., 2013).

Valandovo—Gevgelia basin

Valandovo—Gevgelija basin appears in most
suthern areas of Republic of Macedonia, up until
Macedonian-Greek border. There are two lithost-
ratigraphic units: basal lithozone and upper flysch
lithozone in the basin Paleogene mass (Fig. 6).

The basal lithozone is represented by con-
glomerates and sandstones. Characteristic of the
lithozone is the indicative gray-red color, which
comes from iron-silicic cement, and also the color
represented clasts of gneiss, granite, gabbro, dia-
base, etc. The basal lithozone lays transgressively
and discordantly over Paleozoic phyllites where it
can be seen clearly along their west border, while
on the east side they are covered in flake phyllites.
The thickness of the basal lithozone is about
350 m. Based on its lithological composition its
age is determined as belonging to Upper Eocene
(Ivanovski et al., 1966).
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Fig. 6. Geological column
of the Valandovo-Gevgelija basin
1 — basal lithozone, 2 — upper flysch lithozone,
3 — paleorelief

The lithological composition of the upper
flysch lithozone is represented with straight flysch
sediments: conglomerates, sandstones, clayey soil,
aleurolites, marls and limestones. The sediments
from flysch lithozone are characterized by colorful
look, with dominant reddish-purple shade. The
lower border of the flysch lithozone is continuous,
clear and separated from the basal lithozone. The
upper border of this lithozone is mostly covered by
younger sedimentary deposits, some of them are
uncovered and decomposed, and in some places
they are covered with older Paleozoic rocks. The
thickness of the upper flysch lithozone is about
600 m. Based on the found fauna material repre-
sented with gastropods, Bivalvia, and corals, the
Upper Eocene—Preabonian age of these sediment
layers is determined (Kiihn, 1951; Temkova, 1967;
Karajovanovi¢ et al., 1972). With micropaleon-
tological analysis of Foraminifer fauna and nonno-
fossil flora the geological age of the sediments in
the lower Oligocene is obtained (Stojanova et al.,
2013, 2014).

Strumica basin

Strumica basin is located in the SE part of the
territory of Republic of Macedonia. Paleogene
sediments in the region of Strumica valley are dis-
covered with less weight than the flysch sediments
in NNE-SSW direction. According to the
lithological composition and the super positioning
order, the sediments are divided into two
lithostratigraphic lithozones: basal lithozone and
upper flysch lithozone (Fig. 7).

Fig. 7. Geological column of the Strumica basin
1 — basal lithozone, 2 — upper flysch lithozone, 3 —paleorelief

Basal lithozone is represented by sandstones
in which layers of thin marls, microconglomerates
and lumpy limestones alternate. The lower border
of the basal lithozone is transgressive and it lies
over Ograzden granites. The upper border is also
transgressive towards the upper flysch lithozone.
The discovered thickness of the basal lithozone
ranges from 20-50 m. The age of the lithozonae is
determined as belonging to Upper-Eocene
(Rakicevic et al., 1973).

The upper flysch lithozone is manifested as
being a volcanogenic-sediment mass represented
with: conglomerates, sandstones, sandy limestones
and tuffs. The lower border of the flysch lithozone
is transgressive, clear, outlined and separated from
the basal lithozone. The upper border is mostly
covered with effusive rocks and younger sediment
layers. The thickness of the flysch lithozone is 100
m. According to the position of the volcanogenic
sediments in the flysch lithozone, the presence of
macrofauna of urchins, mussels, microfauna and
micro-Foraminifer, the age of these sediments is
Upper Eocene—Lower Oligocene (Rakicevi¢ et al.,
1973; Stojanova, 2008; Stojanova et al., 2013).

Deve Bair basin

Deve Bair basin is located in Osogovo Moun-
tains along the border with Bulgaria. The Paleo-
gene in the basin is developed into a volcanogenic
sediment formation. Based on the fauna and the
lithological construction two separate lithostrati-
graphic units: basal lithozone and lower flysch
lithozone can be distinguished in the Paleogene
mass (Fig. 8).

The basal lithozone is represented with brec-
cias and conglomerates, with inner layers of sand-
stones, aleurolites, clayey soil, and tuffaceous
sandstones.

The characteristic of the whole lithozone is a
noticeable shift of purple, red and gray color of
layers, by which the lithozone looks disintegrated,
inhomogeneous, and colorful. The lower border of
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the lithozone is transgressive, its members lie over
older rocks of various age. The upper border is
concordant and it continuously passes into the
lower flysch lithozone. The thickness of the basal
lithozone is about 100 m. Based on the lithological
composition, the lithozone is separated on basal
parts of the Upper Eocene (Hristov, 1969).

The lithological composition of the lower
flysch lithozone is various and it is represented
with: sandstones, conglomerates, clayey soil and
volcanogenic sediments represented with tuffites,
tuffs and tuffaceous clayey soil. The lower border
is concordant and represents a gradational transi-
tion of the basal lithozone into the lower flysch
lithozone. The upper border is discordant and most
part of it is covered in younger sediment deposits
and effusive rocks, and a small part is uncovered
and decomposed. The thickness of the lower flysch

lithozone is about 1100 m. Based on the discov-
ered flora and fauna the age is determined as be-
longing to Upper Eocene (Hristov, 1969).

-0

Fig. 8. Geological column of the Deve Bair basin
1 — basal lithozone, 2 — upper flysch lithozone,
3 — paleorelief

RESULTS AND DISCUSSION

Analyzing the horizontal distribution of Up-
per Eocene and Lower Oligocene sediments, as
well as analysis of the thickness of lithozones, cor-

Skopje-Kumanovo

relation is made between the lithostratigraphic pro-
files of the Paleogene basins on the territory of the
Republic of Macedonia (Fig. 9).
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Fig. 9. Correlation of Paleogene basins in the Republic of Macedonia
1 — carbonate-sandy lithozone; 2 — upper flysch lithozone; 3 — lithozone of yellow sandstones; 4 — lower flysch lithozone;
5 — basal lithozone; 6 — paleorelief
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CONCLUSION

The differences in lithostratigraphic profiles,
related to presence in the lithozones and their
thickness, on Upper Eocene and Lower Oligocene
in Paleogene basins on the territory of the Republic

of Macedonia are evident. Probably, they are result
of differential vertical tectonic movements in
Vardar zone and Serbian-Macedonian massif dur-
ing the Pyrenean-Savian orogeny phase.
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Pesume

JUTOCTPATUT'PA®CKHU KAPAKTEPUCTUKH HA TAJIEOT'EHUTE BACEHU
BO PEITYBJIMKA MAKE/IOHUJA

Buoaera Crojanosa, I'ome Ilerpos

Yuusepsuinei "I'oye [eaues", Daxyaiieiti 3a Upupognu u iexHUYKU HAYKu,
Toye [leaues 89, MK 2000 L, Peiiybauxa Maxegonuja
violeta.stojanova@ugd.edu.mk//gose.petrov@ugd.edu.mk

Knyunu 360poBu: nuroctpaturpaduja; maneoreHn 6aceHH; MEKOTSITHH CEANMEHTH

[NaneoreHUTEe CEIMMEHTH C€ HIMPOKO PACIPOCTPAHETH
Ha TepuTopujata Ha PemyOimka MakenoHHWja U ce 3a4yBaHH
BO 3HAYMTENHO JeOe Mach Ha MPOCTOPOT Ha Bapjapckara

30Ha, ¥ BO OMAJIM PEJIMKTHA MacH Ha IPOCTOPOT Ha CPIICKO—
MaKeIOHCKHOT mMacuB. Bo Pemy6nnka Makenonuja maneore-
HOT € 3acTaneH BO 4 MOKPYNHU 0AaceHH: TUKBEIIKHUOT, OBYE-
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TIOJICKHOT, CKOIICKO-KyMaHOBCKUOT M JIETYEBCKHOT, M BO He-
KOJIKYy M30JIMpaHH MacH: AeBeOanpcka, BaJaHJ0BO-T€BreIMCKa
U CTPYMHYKA, CMECTEHH HAJIOJDK JIyLIITH U HABJIaKH CO OpPUEH-
tanuja C3-JU.

I'eomomikara cTapocT Ha CEANMEHTUTE BO CUTE OaceHH €
oJpe/ieHa KAaKO TOPHOEOLEHCKAa IO IONHOONUTOLEHCKA, BP3
OCHOBA Ha JIOCETaIlIHUTE UCTPaKyBamka Ha 6a3a Ha MHOTYOPOj-
HY (DOCHITHU OCTAaTOLM O] MAaKpPO- U MUKPO(DOCHIHY IPYIIH.

Co murocTpaturpadcku NMpoydyBamba Ha IMAICOTCHUTE
cemuMeHTH BO Oacennte Ha PemyOnuka MakemoHuja ce u3-
JIBOCHU 5 CYyMEpPO3UIUOHA JHUTOCTPATHIPAPCKU EIMHULIN
(nurosomw): 6asanHa murtosona ('Es), nonmHa (ouinHa IHTO30-
Ha (2E3), JINTO30HA HA KOJITU MECOYHUIIN (3E3), ropHa -
Ha nuro3oHa (‘E;) n KapGoHaTHO-MecokTuBa muto30Ha (Ol)).
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Co aHayM3a Ha XOPHU3OHTAJHATA PACIPOCTPAHETOCT Ha
TOPHOCOLIEHCKO-/I0JTHOOJMTOLICHCKUTE CEAUMEHTH, Kako U €O
aHanM3a Ha JebennHaTa Ha JIUTO30HHUTE, HAlIpaBeHa ¢ Kopelna-
[IMja moMery JTUTOCTpaTUrpad)CKUTe MPOQIIIH Ha MAICOTCHUTE
Oacenu Ha TepuTOopHjata Ha PerryOmika Makenonuja.

Paznukute Bo murocTpaTHrpadCKuTe MpoQuin, BO Of-
HOC Ha 3aCTaleHOCTa Ha JINTO30HWTE U HUBHATa JeOeniHa, Ha
TOPHOCOLIEHCKO-/I0JTHOOJIMTOLIEHCKUTE CEAUMEHTH BO Talieo-
reHuTe OaceHW Ha TepuTopujata Ha PemyOnmka MakenoHuja
ce eBuieHTHH. Tue HajBepojaTHO ce pe3yNTaT Ha quepeHIy-
jalHUTEe BEPTUKAJIHU TEKTOHCKHU JIBIKEH-a BO Bapapckara 30-
Ha U CPIICKO-MaKEeJOHCKHOT MAacuB 3a BpeMe Ha IMHPUHEjCKO-
caBcKara oporeHa ¢asa.



