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Abstract

Purpose. This paper aims to provide complete identification of rock types in the Drenas region by detailed description of all
types of the rocks found. The authors intended to determine interruption or continuity of all inter-formational boundaries to
accurately delineate them on the ground and fully reflect on the 1: 25000 scale map, as well as to identify the nature of con-
tact between rock types and give its detailed description.

Methods. During August, September, October of 2019, the exploration field trips were carried out. Geological survey works
focused on the following areas: complete identification of all rock types on the basis of studying their samples, preparation
of thin sections for petrographic (only the magmatic rock), chemical and geochemical analysis. Systematic measurement of
structural elements was conducted alongside with identification and description of mineral outcrops areas.

Findings. Based on the study of stratigraphic units and geological description of mineral outcrop areas, we identified differ-
ent types of rocks using petrography microscope preparation and chemical and geochemical analysis. The area of Drenas
has the following lithostratigraphic units: gabbro diabase, harzburgite, metasandstone.

Originality. The originality of the study consists in the use of optical microscope for precise identification of rocks. As a
result of the research conducted in the exploration area, we have obtained a clear petrographic description of minerals com-
position, their texture and mineralization, which allows assessing the possibility of the area exploitation. The analyses were
completed at the certified laboratory of Geology-Mining Faculty (Polytechnic University of Tirana) and Geosciences Institute.

Practical implications. Petrographic study and chemical analysis led to the conclusion that the research area has Ni miner-
alization, which is important for the development of mining sector and the community given the environment is preserved
and the adequate way of the area exploitation is applied.
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1. Introduction

The Republic of Kosovo is situated in the central part of
the Balkan Peninsula. It borders Albania in the southwest,
Montenegro in the west, Serbia in the north and east, and
North Macedonia in the southeast. The territory extends
within longitudes N41050°58” and 43 015°42”, and within
latitudes E200 01°30” and 21048°02” [1]-[3]. Kosovo covers
an area of 10908 km?. It is characterized by an average alti-
tude of 800 m above sea level, but it has considerable chang-
es in the relief and morphology of terrain (Fig. 1) [4].

For the stratigraphic setting of these deposits in the
Drenas zone, the study provides for numerous cartographic
[5] and generalizing operations [6], as well as the analysis of
drilling 1 (61.5 m depth), drilling 2 (40 m depth), drilling 3
(60 m depth), conducted by the Geozavod-Belgrade institutes
(1978). The Permo Triassic Formation occupies almost the

eastern half of the Drenas zone. Figure 1. Geographic map of Kosovo (the map prepared by the
statistical office)
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We consider this formation as Permo Triassic because of
the similarity it has with the formation found in the area of
Korab (Fig. 2) in Albania, called “Luma” unit. It also resem-
bles a Permo Triassic formation called “Verrukane”, which
extends over the Mediterranean region.
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Figure 2. Simplified sketch of the geology of Southeastern Europe

Opinions differ regarding the stratigraphic-tectonic setting
and age of these rocks. The authors of the paper [5] think that
the rocks of this series belong to the Upper Paleozoic. All this
formation occurs on the bottom of the Upper Cretaceous sedi-
ments [6]. Based on the data of field observations, it can be
concluded that this is a complex, weakly metamorphosed
formation, which is located over the Paleozoic schist.

2. Methods

During August, September, October of 2019, the explora-
tion field trips were carried out. Geological survey works
were focused on the following areas:

1. Complete identification of all rock types represented
on the exploration map sheet. Detailed description of rock
types according to the model, developed in the days of the
general reconnaissance survey. Representative collection of
the main rock types indicated in the exploration map sheet.

2. Sampling from all types of rocks to prepare thin
sections for petrographic, faunal, chemical and geochemical
analysis.

3. Interruption and continuity of all inter-formational boun-
daries to accurately delineate them on the ground and fully
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reflect on the 1: 25000 scale map, as well as to identify the na-
ture of contact between rock types and its detailed description.

4. Systematic measurement of structural elements on ori-
ented samples (Fig. 3).

5. ldentification and description of mineral outcrop areas.

A

Figure 3. Rock marked with marker for obtaining oriented sample

3. Results and discussion

3.1. Neogen

Neogene deposits occur in the central and western —
northwestern area of the Drenas region. They are represented
by Lower Pliocene N2n7 and other Pliocene Quaternary
deposits N2n8,9-Q. The surface outcropping of these sedi-
ments is extremely limited (Fig. 4), which does not allow to
perform total correlation of these sediments based on our
direct field observations.

Figure 4. Weathering crust of nickel iron overlying serpentinites

For the stratigraphic setting of these deposits in the Drenas
zone, the study provides for numerous cartographic [3] and
generalizing operations [7], [8] as well as the analysis of drill-
ing 1 (61.5 m depth), drilling 2 (40 m depth), conducted by the
Geozavod-Belgrade institutes (Table 1).

In the Drenica region, the Lower Pliocene deposits are
transgressively located over the Paleozoic, Triassic, Ultraba-
sic, Upper Cretaceous formations and over the lateritic crust
of nickel silicate. They have a very low thickness and rarely
exceed 40m in the area of the Drenas zone. The sedimentary
series is mainly represented by clays, sands, and gravels, less
often by conglomerates and limestones. Gravels, sandy clays
with carbonate concretions, and less often sands form the bot-
tom of this series. The coal-bearing horizon is located at the
lower and upper boundary of the Lower Pliocene. There is a
coal-bearing layer of varying thicknesses with a large or small
amount of sterile interlayers (Fig. 5). Numerous materials on
these sediments have been generalized in detail by Peca (2003).

Fragments of the Pliocene fauna have been found in the
vicinity of Shkaba and Likoshan in small outcrops of gray
argillite. In some outcrops in Shkaba, yellowish-white marl
clays are observed, which from above turn into gray
coal clays, and then into clays with numerous remnants of
gastropod fauna.
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Table 1. Drilling in the Drenas exploration area

Drilling No. 1

2

X —4723679.39
Y —7491159.78

Coordinates
according to Gauss-Kryger

X —4724008.87
Y —7491085.61

Z —659.09 Z —661.10
Depth, m 61.50 40.00
Year of implementation 1978 1978

Drilling contractor

Geozavod-Belgrade

Geozavod-Belgrade

0.00 — 1.00 Humus
1.00 — 17.00 Carbonated serpentinites
17.00 — 24.00 Cretaceous limestone
24.00 — 37.00 Iron Sands
37.00 — 61.50 Limestone

Lithological description,
from —to, (m)

0.00 —1.00 Humus
1.00 - 6.00 Yellow clay
6.00 — 18.00 Gray sandstone clay
18.00 — 36.00 Dark gray sandstone clay
36.00 — 40.00 Limestone

Figure 5. Dacite rock dike in isotropic gabbro

Taking into account the species of Viviparus stracturatus
found in the clay sediments of the village of Polac, the zan-
cleane age of the Pliocene sediments has been documented in
this region.

3.2. Middle, upper Pliocene — Quaternary (N2n8, N9-q)

From the lithological point of view, the sediments of the
Middle-Upper Pliocene are similar to those of the Lower
Pliocene. The differences are only in the faunal aspect, since
there is no fauna in the Lower Pliocene. Their thickness is
variable, but does not exceed 30 meters.

The last phase of formation in the Drenica basin is repre-
sented by the Quaternary formations. They are formed during
the retreat of the lake, and in this case the heaviest material
remains at the drying site. They are mainly represented by
quartz sand and quartz gravels with different sizes of peb-
bles, which are often mixed with iron clays.

The oldest Quaternary formations arose in the Pleistocene
epoch. Lake formations and river terraces are distinguished.

On the Drenas exploration map sheet, deposits of Pleisto-
cene age cover most of the Neogene relief and a very large
area along the Drenica River.

3.3. Cretaceous (K)

In the northern corner of the central part of the map sheet,
around the village of Cikatové, the influence of the Turonian
age on a portion of sediments is limited (K2k2). These Tu-
ronian rocks are tectonically in contact with a tectonic wedge
of Middle Jurassic serpentinites and with the Triassic lime-
stones. In the southern and southwestern parts, Turonian is
covered by the transgression of the Lower Pliocene deposits.

3.4. 6.0 Jurassic (J)

In the Drenas zone, Jurassic age formations have limited
outcrops to the surface. They are masked by Pliocene-
Quaternary deposits and are represented by a limited outcrop
of supraophiolithic melange precisely in the northeastern
corner of the region's zone. The Middle Jurassic ophiolites
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are represented by serpentinites, outcropped in the north-
central part of the region.

3.5. Middle Jurassic Supraophiolithic Melange (J2)

Supraophiolithic melange has previously been termed as
volcanogenic-sedimentary formation or diabase-chert com-
plex. In this zone, there is only a limited outcrop of supraoph-
iolytic sedimentary melange. In the western part, it tectonical-
ly contacts with marble and marbled limestones of the Middle
Triassic, and in the east it is covered with the Lower Pliocene
sediments. It presents the base of this melange, where blocks
of gabbro, serpentinite, diabase with a matrix represented by
metasandstone, clayey shale, etc., are observed.

The Permo-Triassic formation occupies almost the east-
ern half of the Drenas zone. We consider this formation as
Permo-Trasik because of its similarity to the formation found
in the Korab area in Albania and called the “Luma” unit. It
also resembles a Permo-Triassic formation called the “Ver-
rukane”, which is very widespread in the Mediterranean
region. Even Peca in (2007) also considers this formation as
Permo-Triassic. Tectonically, it contacts with serpentinite
and supraphiolite melange of the Middle Jurassic age, as well
as with the Turanian carbonate rocks. The tectonic style that
controls these collisions is initially the normal tectonic re-
gime that accompanies the continental tectonic detachment.
The latter then continues in the style of inverse and normal
tectonic faults, acting in the final stages of the alpine restruc-
turing of these geological areas. In the Drenas region, no
conclusions have been drawn about the failure of these depos-
its below the Paleozoic stratum. It is assumed that this contact
is as a consequence of the sub-horizontal tectonic detachment,
which has recovered the Paleozoic formations from the depths,
thus forming Paleozoic nucleus complexes. Both alternatives
regarding this contact remain to be verified in other regions
where it is clearly expressed. A more or less similar situation
is described by Ilic A. and Pesic L. in (2007), where they con-
sider the contact of the dinarides with the Paleozoic as a con-
tact recovering the Paleozoic crystalline nucleus.

Opinions differ on the stratigraphic-tectonic position and
age of these rocks. Thus, V. Terzin, A. Mozhina, and
R.Antonijevic (1961) believe that the rocks of this series
belong to the Upper Paleozoic. But N. Drakulic believes that
all this formation occurred on the bottom of the Upper Creta-
ceous sediments. 1. Matijevic, based on the data of field ob-
servations, concludes that this is a complex, weakly meta-
morphosed formation, located over the Paleozoic schist.

Based on 1:100000 compilation of Rahovec, the zones of
this formation are divided into two units: the continuous of
the Middle and Upper Triassic and the Middle Triassic, doc-
umented as conodonts. We have tested the possibility of
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identifying conodonts in some facies of metalimestones not
previously identified. But, perhaps due to extreme metamor-
phism, these fossils have not been identified, the only ones
that could help us with more detailed study of this formation.

3.6. Middle Triassic (T2)

The formations of the Middle Triassic are divided into
two lithological units in which the fauna of the Anisian stage
has been found:

—the lower part is made of flaser limestone (calcareous)
and marbles;

— the upper part is made of marbled limestone with interlay-
ers of limestone and chlorite schist, as well as limestone breccia.

3.7. Petrographic characteristics

Petrographic characteristics in the Drenas region are di-
vided into 6 groups:

1. Harzburgite.

2. Gabbro.

3. Diabase.

4. Metasandstone.

5. Sandstone.

6. Quartzite.

The samples are taken in the exploration area. The miner-
alogical composition and structure of rocks are tested for Pet-
rographic characteristics using petrography microscope prepa-
ration. Figures 6-14 show the samples 1-9 in polarized light.

(b)

Figure 6. The sample 1 under polarized light: (a) without analy-
sis: (b) with analysis (magnification of 25x)

Harzburgite is serpentinized by relics of orthopyroxene,
while olivine is completely altered in serpentine. The rock
has a low content of iron oxides.

Figure 7. The sample 2 under polarized light: (a) without analy-
sis: (b) with analysis (magnification of 30x)

Gabbro has a granular texture ranging in size from 1 to
several mm. The rock is relatively fresh, with a mineralogical
composition predominantly of clinopyroxene and plagio-
clase. Pyroxene is relatively altered, while plagioclase is less
transformed into the sericite mineral. An insignificant pres-
ence of olivine and opaque minerals is noticed.
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Figure 8. The sample 3 under polarized light: (a) without analy-
sis: (b) with analysis (magnification of 30x)

Gabbro has a granular texture ranging in size from 1 to
several mm, with a mineralogical composition predominantly
of clinopyroxene and plagio-clase. Most of the rock is miner-
al plagioclase, while pyroxene is transformed to green am-
phibole, and then to actinolite with a fibrous structure.
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Figure 9. The sample 4 under polarized light: (a) without analy-
sis: (b) with analysis (magnification of 30x)

Diabase with a micro texture of coarse grain from 0.1 to
0.5 mm. The mineralogical composition is dominated by py-
roxene, formed earlier, and later crystallization of plagioclase.

Figure 10. The sample 5 under polarized light: (a) without analy-
sis: (b) with analysis (magnification of 25x)

Metasandstone composed mainly of quartz, which recrys-
tallizes into microcrystals in most of the rock, and represents
the extinction of waves. The rock is represented by a highly
developed foliation, along which mica minerals are observed.

Figure 11. The sample 6 under polarized light: (a) without analy-
sis: (b) with analysis (magnification of 25x)



F. Kutllovci, I. Fejza. (2021). Mining of Mineral Deposits, 15(4), 139-144

Sandstone composed mainly of quartz granules, some
feldspar and very little mica. The granule size ranges from
0.1 to 0.5 mm. The rock is represented by a very low degree
of metamorphism.

Figure 12. The sample 7 under polarized light: (a) without analy-
sis: (b) with analysis (magnification of 25x)

Metasandstone Sandstone Quartzite composed of almost
only quartz with a grain size from 0.5 to 1 mm and a bimodal
distribution of grains. There is another population of micro
grains less than 0.1 mm in size, which forms a matrix of fully
recrystallized sandstone.
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Figure 13. The sample 8 under polarized light: (a) without analy-
sis: (b) with analysis (magnification of 25x)

Metasandstone (quartz), transformed completely into
quartz minerals, containing more than 80% quartz microcrys-
tals ranging in size from 0.01 to 0.3 mm, all recrystallized
and very little mica.

Figure 14. The sample 9 under polarized light: (a) without analy-
sis: (b) with analysis (magnification of 25x)

Metasandstone with a high content of quartz and mica,
mostly biotite. The foliation is clearly visible due to the pre-
sence of biotite and muscovite minerals. Whereas quartz
represents the wave extinction in the most part (especially in
the matrix), and recrystallizes into microcrystals.

4. Conclusions

Using petrography microscope preparation, the funda-
mental problems related to geo-structural deformation, tec-
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tonics, magmatism of mineral resources in the Drenas region,
have been revealed. In the part of Drenas, lithostratigraphic
units are represented by clays, sand and gravel, less often by
conglomerates and limestones. Gravels, sandy clays with
carbonate concretions, and less often sands form the bottom
of this series, as well as serpentinites, gabbro, diabase,
harzburgite, metasandstone.

Based on structural and microstructural analysis, as well
as data on the geo-structural background, together with litho-
chronostratigraphic analysis, four phases of plastic defor-
mation can be distinguished:

The deformation phase during an intra-oceanic fault, rec-
orded in basal peridotites, is further serpentinized, accompa-
nied by the outcrop of ophiolites on the continental crust. A
deformation phase is accompanied with the fracture schistos-
ity, in which open folds are not observed or rarely observed
on a mesoscopic scale. Their age dating will be the subject of
further comprehensive research.

After petrographic results for magmatic rock in the explora-
tion area, we have the following units: gabbro, diabase,
harzburgite, followed by Ni mineralization, the lithological units
of which have been verified using a petrography microscope
preparation, as well as field observations of structural elements.

The tectonic thrust is represented in three directions.
The first is of inverse type of the SW-NE direction with a
component of horizontal movement, and the second, in the
extensional tectonic regime has created the Dukagjin-
Drenica- Kosovo. The latter, which is active even today,
has an E-W direction and is an important component of the
strike-slip movement.
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IeTporpadiuni oco61uBocTi HeHTpaabLHOI YacTuHU KocoBo

@. Kytnosuu, 1. deiiza

Mera. [loBHe BU3HaYCHHS THIIIB TipCHKHX MOPif paifoHi [peHaca IUIIXoM iX JOKJIAAHOTO OMUCY. ABTOPU Majii HaMip BU3HAYUTH HasB-
HICTh PO3PUBHUX HOPYIIEHb T OXapPaKTEPHU3yBATH CYLUIBHICTD YCIX MIXKIUIACTOBUX MEXK, MO0 TOYHO OKPECIHMTH IX Ha MICIEBOCTI Ta YiTKO
300pasuty Ha kapti Macmrady 1:25000, a Takox BHABUTH crenudiky KOHTaKTy MK TipCBKHMH IIOPOJAaMH Pi3HOTO THITy Ta HaJgaTH HOro
KOMIUIEKCHY JA€TaJbHY XapaKTEePUCTHKY.

Metonuka. Y ceprHi, BepecHi, xoBTHi 2019 poxy Oyiu mpoBeZeHi MoibOBi Te0oropo3BigyBaiibHi poOoTH, sIKi Oyn 30cepemKeHi Ha
HACTYIHUX HAMpsAMKax: KOMIUIEKCHA iqeHTH(iKallis BCiX THIIIB MOPiI Ha OCHOBI BUBUCHHS X 3pa3KiB, MiAroToBKa nutidis 1 metporpadiu-
HOTO (JIUIlIe MarMaTU4YHa TOPOJIa), XIMIYHOTO Ta TEOXIMIUYHOTO aHai3y. AHami3u Oy BUKOHAHI y cepTudikoBaHii n1aboparopii PakynbreTy
reosorii Ta ripanyoi crpasu ([lomitexniunuil yHiBepcuteT Tupanu) Ta JOCTiIKEHHS MPOBOAWINCH B [HCTUTYTI reosoriyaux Hayk. Cucre-
MAaTHYHI BUMIPIOBaHHS CTPYKTYPHHX €JIEMEHTIB IPOBOIMINCS TIOPS 3 BUSIBJICHHSIM Ta OIHCOM AUISHOK Bi/ICIOHCHb KOPUCHHUX KOIAJINH.

PesyabTaTn. Ha 0CHOBI BUBUEHHS CTPATOHIB Ta TE€OJOTIYHOTO OMUCY MUITHOK BiZICJIOHEh A1arHOCTOBAHO Pi3HI THUIH MOPIJ 3a AOTIOMO-
roro nerporpadiqHoi MiKpOCKOMii Ta XiMIKO-TeoXiMidHOTO aHamizy. ¥ paiioHi J[peHaca mpecTaBieHi HaCTyIHI JliTocTpaTurpadidHi OguHH-
1i: rabpo nia6as, rapuOyprit, MeTamickoBrK. Bumineno wotupu ¢asu ractuaHoi nqedopmariii reogorivHoro paioHy Ha OCHOBI CTPYKTYpPHO-
r0 Ta MIKPOCTPYKTYPHOTO aHaNi3y, a TAKOXK JaHUX LI0/I0 TeOCTPYKTYPHOro (OHY pa3oM 3 JIITOXPOHOCTPATUrpadiyHUM aHAI30M.

HaykoBa noBu3na. HoBu3Ha HOCTIKEHHS TIOJISITAa€ Y BUKOPUCTAHHI ONTHYHOTO MiKPOCKOIA JUISl TOYHOI JIIarHOCTHUKH TipCHKUX HOPI.
BcranoBneHo yiTkuii netporpadiuHuid ONKC CKIaxy MiHEpatiB, IXHbOI TEKCTypH Ta MiHEpati3alii, 10 JO3BOJISE OLIHUTH MOXKIIHBICTH €KC-
IUTyaTaii JUITHKH.

IpakTnuna 3naunMicThb. [lerporpadiuni gocmimKeHHS Ta XIMIYHAN aHali3 TO3BOJMINA 3pOOHTH BHCHOBOK IIPO TE, IO Y TOCITIHKyBa-
Hill 30HI € MMOKJIAN HIKEIEBUX Py, SKi BAXIHBI JJIsI PO3BUTKY TipHUYOJOO0YBHOTO CEKTOpA Ta CYCIIJIbCTBA, 32 YMOBH 30€peKEHHS HaBKO-
JIMITHBOTO CepeJIOBHIIA Ta 3aCTOCYBAHHS HAJIEKHOTO CIOCO0Y eKCILTyaTallil poIOBHIIa.

Knrwwuosi cnosa: 3ona /I[penacy, minepanoziunuii ckiaod, nempozpagiuua Mikpockonis, oeghopmayis, meKmoHixka

ITerporpadmyeckue ocodeHHOCTH HeHTPaILHOI YacTn KocoBo

®. Kytnosuu, 1. deiiza

Heas. [TonHoe onpeneneHyue TUIOB TOPHBIX NOPoA B paiioHe J[peHaca myTeM HX MOAPOOHOTO ONMHMCaHHs. ABTOPBI HAMEPEBAIHUCH OIIpe-
JeTUTh HAIMYUE Pa3phIBHBIX HApPYIICHUI M OXapaKTepPH30BATh CILIOMIHOCTH BCEX MEXKIUIACTOBBIX I'DAHUI, YTOOBI TOYHO OYEPTUTH UX Ha
MECTHOCTH H 4eTKO M300pa3uTh Ha Kapre Macmraba 1:25000, a Takke BBIIBUTH CIEIM(HUKY KOHTAKTa MEXIY TOPHBIMH ITOPOJAAMH PA3HOTO
THIIA ¥ JIaTh €70 KOMIUICKCHYIO ICTANBHYIO XapaKTePHCTHKY.

MeTtoauka. B aBrycre, centsiope, okra6pe 2019 rosa npoBeneHs! MoJIeBEIE TE0I0ropa3BeI0YHbIE pabOTHI, KOTOPbIe OBLIH COCPEI0TOYe-
HBI Ha CJICAYIOUIMX HAIPABJICHUSIX: KOMIUICKCHAsI MACHTH(UKAIMS BCEX THIIOB MOPOJ Ha OCHOBE M3YyUYCHUs MX 00pa3lOB, OArOTOBKA IIIIH-
¢$oB s meTporpaduuecKoro (TOAbKO MarMaTHYecKas Mopoja), XUMHUYECKOTO M T€OXUMHUYIECKOTO aHaan3a. AHAIN3bl ObUTH BBITIOJIHCHBI B
cepTUPHULIMPOBAHHOH TabopaTopun (axKyapTeTa reoorud u ropaoro nena (Ilomurexandecknii yauBepcurer TupaHsl), a TaKkke UCCIEI0OBaA-
HUS TIpOBOAWINCH B VHCTHTYTEe reonormuecknx Hayk. CHcTeMaTHdecKHe M3MEPEHHs! CTPYKTYPHBIX 3IIEMEHTOB HPOBOJWMINCH HApsIy C
BBISIBJICHHEM U ONHCAHUEM yJaCTKOB OOHA)KEHHI MOTE3HBIX HCKOMAEMbIX.

Pe3yabTaTsl. Ha ocHOBe M3y4eHHsI CTPATOHOB M T€OJOTHUYECKOTO OMMCAHMS YIACTKOB OOHAKCHUH THArHOCTHPOBAHO PA3THIHBIC THIIBI
TIOPOJT ¢ TIOMOIIBIO METPOrpapUIECKON MHUKPOCKOITHH M XMMHKO-T€OXHMHIUIECKOr0 aHanm3a. B paiioHe /lpeHaca mpeCcTaBlIeHBI CIEAYIONINE
JUTOCTpaTUrpauiIecKue eANHMIB: Tab0po nuada3, rapuOyprurt, MeranecyaHHK BriieneHo derbipe (asel mmactudeckoi nedopmarmn
T€0JIOTHYECKOT0 palioHa Ha OCHOBE CTPYKTYPHOI'O M MHKPOCTPYKTYPHOT'O aHalW3a, a TaKKe JAHHBIX O T€OCTPYKTYpHOM (OHE BMeECTe C
JTUTOXPOHOCTPATUrPahUUECKUM aHATU3OM.

Hay‘mafl HoBHM3HA. HoBu3Ha HCCIICAOBAaHUA 3aKIIHOYACTCA B UCIIOJIB30BAHHUH OINTHYCCKOI0 MHUKPOCKOIA IJId TOYHOM JUArHoCTUKH rop-
HBIX TOPOJA. YCTaHOBJIEHO YETKOE MEeTPorpaduIeckoe OMICAHNEe COCTaBa MHHEPANIOB, MX TEKCTYPBl U MUHEPAIH3alH, YTO TO3BOJIAET OIle-
HUTH BO3MOXKHOCTB KCIITyaTalliH yIacTKa.

IpakTnyeckasi 3HAYUMOCTD. [leTporpaduueckne nccaenoBanus M XUMHISCKUH aHAIN3 MTO3BOJIMIIN CHAENATh BEIBOJ O TOM, UTO B HC-
cIIeyeMoit 30He MMEIOTCS 3aJI€K1 HUKEINIEBBIX PYH, KOTOPbIE BaXKHBI IJISI PA3BUTHS TOPHOJOOBIBAIONIETO CEKTOPA M O0IIECTBa, IIPH yCIOBHU
COXpaHEeHHUS OKPY KAIOIeH Cpelbl M MPUMEHEHHS HaJIekKAIIero crocoda IKCILTyaTalld MECTOPOXKICHHS.

Knioueswvie cnosa: 3ona [penaca, munepanocuveckuti cocmas, nempozpaguueckas MUKpockonus, 0eqpopmayusi, meKmoHuKa
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