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A bstract: In this paper has been presented comparative metallogenic analysis between two metallogenic
units of lower level that belongs to different geotectonic units, but in their composition has very similar metallogenic
features. Those are Metalliferi Mountains district that belongs to the Carpatho-Balkan metallogenic provinee and
Lece-Chalkidiki metallogenic zone that belongs to the Serbo-Macedonian metallogenic province. As basis for the
performed metallogenic analysis were taken post-collision processes and geological phenomenon connected with
them, it the frame of common f{eatures are enclosed volcano-intrusive complexes of Neogene age, structures of vol-
canic apparatuses and polymetallic mineralizations. As the most representative volcanic complexes, in the areas of
consideration, were taken Brad-Sacarmb locality in the Romania and Kratovo-Zletovo in the Republic of Macedonia.
Along the compared porphyry copper and gold mincralizations, of special interest were epithermal gold mincralizations
connected with silicification zones in Rosia Montana, Lece and Plavica. Gold content is from few g/t up to 30 g/t Au.
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INTRODUCTION

According to the basic goals of the paper it is
necessary to make correlation between similar ar-
eas at the territory of Western Romania and the
Republic of Macedonia. Geological and metal-
logenic features are most appropriate for correlation
between Matalliferous Mountains and  Kratovo-
Zletovo volcanic area. Because the Kratovo-Zletovo
volcanic area belongs to the Lece-Chalkidiki metal-
logenic zone, we consider that it is better, the cor-
telation of the area of the consideration to start be-
tween the larger metallogenic units. In that context
i the text that follows are given the main metal-
logenic features of the Metalliferous Mts. sub
province and Lece-Chalkidiki metallogenic zone.
These two regional metallogenic units occur in two
memllogenic provinces. The Lece-Chalkidiki me-
tallogenic zone (LChMZ) is a part of the Serbo-
Macedonian metallogenic province, while the Met-
alliferi Mountains metailogenic district (MMMD)
15 situated in the Apuseni Mts. Sub-province of the
‘Western Carpathian metallogenic province. Fig. 1
presents the position and outlines of these two re-
gional metallogenic units and meridial geological

structures, that additionally make structural rela-
tionship between these two localities. This is espe-
cially important because lately more and more are
emphasized the facts that meridial structures have
important significance in the spatial distribution of
the ore mineralizations.

Though the LChMZ and the MMMD are the
sectors of already defined metallogenic provinces,
they exhibit many specific features with regard to
surrounding metallogenic environments, but on the
other hand the LChMZ and the MMMD have
nmany common metallogenic characteristics.

This study aims to analyze the LChMZ and
the MMMD in order to recognize and define their
common metallogenic features which can be used
as the principal criteria for the correlation of these
two regional metallogenic units.

The metallogenic analysis embrassed not only
available data (Serafimovski, 1990, 1993, 1999;
lanovici and Borcos, 1982; Ianovici et al., 1976;
Borcos et al., 1998; Borcos, 2000), but some of the
new field observations, particularly in the LChMZ
are included as well.
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INTRODUCTION

According to the basic goals of the paper it is
necessary to make correlation between similar ar-
eas at the territory of Western Romania and the
Republic of Macedonia. Geological and metal-
logenic features are most appropriate for correlation
between Matalliferous Mountains and Kratovo-
Zletovo volcanic area. Because the Kratovo-Zletovo
volcanic area belongs to the Lece-Chalkidiki metal-
logenic zone, we consider that it is better, the cor-
relation of the area of the consideration to start be-
tween the larger metallogenic units. In that context
in the text that follows are given the main metal-
logenic features of the Metalliferous Mts. sub
province and Lece-Chalkidiki metallogenic zone.
These two regional metallogenic units occur in two
metallogenic provinces. The Lece-Chalkidiki me-
tallogenic zone (LChMZ) is a part of the Serbo-
Macedonian metallogenic province, while the Met-
alliferi Mountains metallogenic district (MMMD)
is situated in the Apuseni Mts. Sub-province of the
Western Carpathian metallogenic province. Fig. 1
presents the position and outlines of these two re-
gional metallogenic units and meridial geological

structures, that additionally make structural rela-
tionship between these two localities. This is espe-
cially important because lately more and more are
emphasized the facts that meridial structures have
important significance in the spatial distribution of
the ore mineralizations.

Though the LChMZ and the MMMD are the
sectors of already defined metallogenic provinces,
they exhibit many specific features with regard to
surrounding metallogenic environments, but on the
other hand the LChMZ and the MMMD have
many common metallogenic characteristics.

This study aims to analyze the LChMZ and
the MMMD in order to recognize and define their
common metallogenic features which can be used
as the principal criteria for the correlation of these
two regional metallogenic units.

The metallogenic analysis embrassed not only
available data (Serafimovski, 1990, 1993, 1999;
lanovici and Borcos, 1982; lanovici et al., 1976;
Borcos et al., 1998; Borcos, 2000), but some of the
new field observations, particularly in the LChMZ
are included as well.
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SPECIFIC FEATURES OF THE LChMZ AND THE MMMD AS THE CRITERIA
FOR THEIR MUTUAL COMPARISON

The metallogenic analysis of these two regio-
nal metallogenic units, and recognition of their
specific features as the basis, for their mutual com-
parison, include following parameters:

1. Regional geotectonic setting. — Both regional
metallogenic units formed in a post-closure oceanic
environments. Mineralization is associated to
postcollisional volcanic activity and shallow, mostly,
subvolcanic intrusions. The magmatism took place in
the Tertiary intramontane basin superposed on re-
gional fault systems. The present orientation of faults
differ in these two regional metallogenic units.

The MMMD is surrounded. by the Jurassic
Drocea ophiolites in the south, and the Techereu
ophiolitic complex in the north (Fig. 2), while the
LChMZ is developed nearby of the suture zone of
the Jurassic Vardar ocean. There seems that both
the LChMZ and the MMMD are situated along the
same suture zone. This suture zone is covered by
the Neogene sediments between the area of Crni
Vrv (north of Jagodina) and the western outcrops
of ophiolites of Metalliferi Mountains, but its exis-
tence in that sector has been indicated by aeromag-
netic survey (Vukasinovi¢, 1975).

2. Volcanic activity. — Both regional metal-
logenic units are characterized by extension, multi-
stage activity of calc-alkaline affinity.

Metalliferi Mts. District: The volcanic activ-
ity and mineralization took place within three main
phases. The composition of volcanics ranges from

Table 1

rhyolite to andesite and quartz andesite; the latter
volcanics prevails. The distribution pattern of vol-
canics formed in the Badenian and the Sarmatian
shown in Fig. 3. ]

3. Associations of elements. — The dominant,
major elements of ore mineralization in both re-
gional metallogenic units under consideration are
base-metals (Pb, Zn), gold, silver and copper.
Unlike the LChMZ, the MMMD is also character-
ized by high Te concentrations. Fe as sulphides is
also abundant and widespread, but not specific
element of the LChMZ and the MMMD.

Vertical zoning of distribution pattern of ma-
jor metals is a common characteristic of these two
regional metallogenic unit. In a general case, this
vertical zonal arragement of major metals is mostly
expressed as:

Top of mineralization system: The prevailance
of Au-Ag, and Pb-Zn accompanied by variable
concentrations of gold and silver. In the MMMD
the abundance of Te in this level of mineralized
system is a specific geochemical feature.

Middle zone of mineralization: The dominance
of Pb-Zn accompanied by Au-Ag, minor copper.

Bottom of mineralization system: Copper is
the dominant metal accompanied by variable con-
centrations of Au-Ag and minor base metals.

The contents of trace elements in the volcan-
ics are rather variable, displaying some correlation
to the mineral composition of volcanics (Table 1, 2).

Variations of trace elements in the volcanics of Metalliferous Mountains

No. 1 2 3 4 3 6 i 8 9 10
Si0, 71.8 60.135 54.39 57.73 57.325 59.855 57:355 56.94 57.355 65.12
AlLO;4 14.31 19.9 21.35 18.47 2091 17.905 18.47 10.075 18.47 18.47
Fe,0; 1.08 3.61 2.905 4.64 441 5.265 4.64 3.47 4.64 4.64
FeO 0.89 2.28 1.625 5.26 2.615 3.87 5.26 2.87 5.26 5.26
MnO 0.03 0.13 0.105 0.5 0.45 0.14 0.5 0.14 0.5 0.5
MgO 0.78 Loyl 2.43 3.005 3.025 3.315 3.005 3.675 3.655 3.655
Ca0 2.19 5.835 9.395 5.355 Ll 6.235 6.555 8.085 6.545 6.545
Na,O 3.245 4.135 3.195 2.523 2.375 2.34 3.51 2.96 3.51 3.51
K;O 3.825 1.49 1.235 212 0.95 2.03 212 1.16 2.045 251
TiO; 0.315 0.675 0.425 1.93 1.605 * 0.66 1.83 0.87 1.93 1.93
P,0s¢ 0.055 0.15 0.085 0.335 0.115 0.225 0.335 0.25 0.335 0.335
CO, 0.96 1.255 0.475 1.1 0.78 1.16 1.16 0.635 1.16 1.16
S 0.18 0.075 0 0.39 0.045 0.17 0.39 0.13 0.39 0.39
H,O 5.255 0.9 2.11 293 1.505 1.365 2.93 1.59 2.93 5.015

1. Produce, phase, cycle, 2. Produce acid cycle I, 3. Produce andesitic cycle II, 4. Produce andesite ~ phase de Clinel, 5. Produce
andesite ~ phase de Brad-Sacarmb, 6. Produce andesile Zarand&Beus, 7. Produce andesite ~ phase de Cetras, 8. Produce andesite
cycle II, 9. Produce andesite cycle III, Variable production of andesite cycle I, II, III, 10. Global volcanism Apuseni Mountains

Geologica Macedonica, 14, 1-12 (2000)
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Fig. 3. Definition of the neogene volcanites in the Apuseni Mountains and associated metallogenic units.

I. First phase of the eruption, 11. Second phase of the eruption. 111, Third cycle of the eruption: a) Subprovince of the neoge
volcanism associated concentrations, Apuseni Mountains; b) metallogenic district (1. Brad-Sacarmb, 2. Almas-Stania, 3. Bu
4. Rosia Montana — Bucium. 5, Isvorul Ampoiului)

Table 2
Variations of micro elements in the volcanics of Metalliferous Mountains
No 1 2 3 4 5 6 7 8 9 10
Cu 31.00 23.00 21.50 52.50 53.00 56.50 52.50 54.00 52.50 52.56
Pb 30.00 26.00 9.50 19.50 10.50 26.00 25.50 19.50 25.50 27.5(
Zn 30.00 50.50 40.50 61.50 48.00 47.50 61.50 49.00 61.50 61.5(
Ga 13.50 21.00 20.00 18.00 15.00 16.50 18.00 16.00 18.00 17.0C
Ni 6.00 12.00 3.00 12.50 723 11.00 12.50 39.25 37.50 37.5C
Co 6.25 17.00 8.50 17.50 11.00 12.50 17.50 17.50 17.50 22.00
Cr 4.50 15.00 3.00 13.00 5.50 4.50 28.50 151.00 149.50 149.5
Vv LIS 70.00 64.00 104.00 109.00 101.00 104.00 150.00 122.50 118.2.
Be 2.90 2.35 1.75 2.70 1.40 2.70 2.70 175 2,70 2.50
Sr 283.00 315.00 375.00 577.50 260.00 660.00 ST7.50 750.00 577.50 544.0
Ba 929.00 640.00 337.50 1032.50 369.00 790.00 1032.50 782.50 1032.50 | 986.5
Li 29.50 34.00 41.00 62.75 7.50 37.50 62.50 23.50 62.50 62.0(
Ni/Co 1.33 1.00 0.50 1.00 0.80 1.00 1.00 Ll 1.64 1.64

1. Produce, phase, cycle. 2. Produce acid cycle I. 3. Produce andesitic cycle II. 4. Produce andesite ~ phase de |
5. Produce andesite ~ phase de Brad-Sacarmb. 6. Produce andesite Zarand&Beus. 7. Produce andesite ~ phasc de
8. Produce andesite cycle II. 9. Produce andesite cycle III. Variable production of andesite cycle I, I, 1I1. 10. Global vols
Apuseni Mountains

Geologica Macedonica, 14, 1-12 (2000)
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The petrochemical features of volcanic rocks As can be seen from the diagram (Fig. 5)
are displayed in Figs. 4, 5 and 6 (diagrams — TAS most of the rocks, of the analyzed volcanics (Table
and AFM). ' 1), plots in the fields: Ol — andesite-basalts; O2 —

andesites; O3 — dacites; R — rhyolites.
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Fig. 4. Total alkali/silica diagram (Na,O + K,0)/SiO, — TAS, for the data gained from volcanic rocks from Apuseni Mountains
F - foitide; Pc — pikrobasalts; U1 — tefrites (Ol < 10%), basanites (Ol < 10%); U2 — fono-tefrites; U3 — tefrite-fonolite; Ph — fonolite;
B — basalts; S1 — trahi-basalts; S2 — basalt-trahiandezites; S3 - trahi-andezites; T — trahites (q < 20%), trahi-dacites (q > 20%);
O1 - andesite-basalts; O2 — andesites; O3 — dacites; R — rhyolites
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Fig. 5. Total alkali/silica diagram, for the data gained from volcanic rocks from Apuseni Mountains
(diagram according Irvine and Baragar, 1971)
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Fig. 6. AFM triangular diagram, alkali ferro ratio, for the data gained from volcanic rocks from Apuseni Mountains

While, from the diagram on the Fig. 5 (total
alkali/silica ratio) can be seen that most of the
rocks of the analyzed volcanics (Table 1), plots in
the field of subalkaline series that suggests deeper
origin of magma that caused their formation.

From the AFM diagram (alkali-ferro-magnesia)
can be seen that most of the rocks from the ana-
lysed area plots in the frame of calk-alkaline series.

Mineralization is commonly associated to the
roots of the volcanic structures (Fig. 7). The con-
tents of Cr, V, Ba and Li display particularly very
wide ranges of concentration. There seems that
increased concentrations of gold related to the ore
mineralization of both the LChMZ and the
MMMD derived from the ophiolites as the ultimate
source from the same ultimate source originated
local enrichment of Cr. The trace elements in the
volcanics of the LChMZ shows similar concentra-
tion rates.

4. Morphogenetic types of mineralization —
The dominant morphogenetic types of mineraliza-
tion in both the LChMZ and the MMMD include
the following:

4.1. Epithermal volcanogenic mineralization
of native gold and tellurides (the latter particularly
developed in the MMMD). This type of minerali-
zation includes phreato-magmatic breccia, breccia
pipe and vein-types.

Geologica Macedonica, 14, 1-12 (2000)

Volcanogenic epithermal mineralization con-

sists of several associations of elements such as;
Au-Ag (+Cs, Pb-Zn, Cu),
Cu-As (zGa) or Cu-As, Py, Au, Ag.

4.2. Volcanogenic mésothermal mineraliza-
tion of vein-type is very frequent in both regional
metallogenic units. They have mostly rather simple
mineralogical composition encompassing apart Fe-
Pb-Zn-Cu sulphides, sporadically tellurides, and
various sulphosalts as well.

The most frequent associations of metals are:
Au-Ag-Pb-Zn (Te in the MMMD),
Pb-Zn + Au-Ag,

Pb-Zn-Cu.

There are some possibilities that sporadically
porphyry copper mineralization was formed be-
neath Pb-Zn vein-type mineralization.

4.3. Porphyry copper mineralization occurs
sporadically in both the LChMZ and the MMMD.
The Sarmatian igneous events yielded porphyry
copper system in the MMMD, centered on shallow
subvolcanic bodies of andesite and quartz-andesite,
while in the the LChMZ porphyry copper miner-
alization is associated with subvolcanic intrusions
of andesitic/dioritic composition.
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Fig. 7. Position of the orc veins in the volcanites

A part of the porphyry copper systems in the
MMMD shows outward radiating veins. In the
same regional metallogenic units, two models of
porphyry copper mineralization is distingiushed
(Borcos, 2000): (a) porphyry-epithermal model (i.e.
the Valea Morii), and (b) porphyry model with pyrite
halo model (i.e. the Rosia Poeni model). The miner-
alization of the latter model includes disseminated
gold in pyrite hosted in porphyry epithermal system.

The Lece-Chalkidiki metallogenic zone:
This zone is situated in the marginal parts between
the Vardar zone in the west and the SMM in the
east. It represents an elongated metallogenetic unit

starting with the Lece ore district in the N-NW,
extending through the Kratovo—Zletovo, Bu€im
and Kilkis to the Eastern Chalkidiki ore districts in
the S-SE. After this ore district, the zone under
consideration, along with the Vardar zone, buries
into the Aegean Sea and bends to [zmir in the east.
It can be traced for over 700 km along strike with
average width of 30 km (Fig. 8).

Lead and zinc are the dominant metals, fol-
lowed by copper, gold, silver, antimony, arsenic
and locally molybdenum. Uranium, PGE, bismuth,
mercury also occur locally, but are less abundant.

Geologica Macedonica, 14, 1-12 (2000)
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Fig. 8. Geotectonic and matallogenic position of the Lece-Chalkidiki zone.
1. Neogene volcanics; 2. Tertiary intrusives; 3. Neogene granitoids; 4. Jurassic grano-diorites; 5. Hercynian granites;
6. Boundary of metallogenic provinces; 7. Boundary of metallogenic zones; 8. Lineaments
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Hydrothermal volcanogenic type of minerali-
zation is most widespread — veins, stockwork-
disseminated, and metasomatic (carbonate-hosted)
deposits. Porphyry copper mineralization is related
with subvolcanic and/or minor hypabyssal intru-
sions. Skarn type mineralization (mainly with
magnetite and sulphides) occurs sporadically. Data
about latest structural, magmatic, lithostratigraphic
and metallogenetic characteristics which spatially
belong to the Lece-Chalkidiki metallogenetic zone
can be found in the papers of several authors.
Among the first, mention should be made of those
of Papadakis and Michalidis (1976), Arsovski and
Ivanov (1977), Ivanov and Denkovski (1978),
Jankovic et al. (1980) etc. However, detailed data,
in terms of the metallogeny of the unit, are given
by Serafimovski (1993).

The Lece-Chalkidiki metéllogenic zone de-
veloped along two regional tectonic units, the
Vardar zone and the SSM.

The Vardar zone is a suture zone that devel-
oped following the closure of a branch of Tethyan
ocean by Late Jurassic—Early Cretaceous times.

The SMM is a rigid tectonic block situated
west of the Carpatho-Balkanides. The SMM may
have been prior to the Cretaceous period an island
arc, then welded with the Carpatho-Balkanide. It
consists of Precambrian schists developed in two
units — the Lower and Upper Complex. Such a tec-
tonic environment was cut, during the Tertiary pe-
riod, by several deep-fractured zones, striking
mainly NNW-SSE. Calc-alkaline magmas pene-
trated along these regional dislocations at intervals,

locally forming large volcano-plutonic complexes.
The Lece-Chalkidiki metallogenic zone is associ-
ated with such structural-magmatic environment.

Regional dislocation controlled the position
of the metallogenic zone and the volcano-plutonic
complexes. The distribution of ore fields and indi-
vidual deposits are mainly controlled by volcanic
centers and local dislocations.

The parent magma was derived from the low-
est level of continental crust, above the upper man-
tle. The collision between the African and the
Eurasian plates resulting in thickening of the conti-
nental crust and its partial melting within the post-
colision zone yielded calc-alkaline magmas. The
strontium ratios indicate a contamination of magma
by material from the continental crust (Table 3).

Table 3

The strontium ratio in the volcanics
from Lece-Chalkidiki zone

Locality 878r/%Sr (%) 8TRbASSr (%)
Zletovo 0.706318 0.4087
Borov Dol 0.706897 0.1246
Bugim 0.706928 0.2908
Damjan 0.706633 0.1459

The REE data may indicate similarities of ig-
neous rocks in the Lece-Chalkidiki zone with those
related with active continental margin (Table 4).
The absolutely age of this magmatism is in the
range between 37.5 and 16 million years.

Table 4
The contents of rare earth elements in volcanic rocks in the Lece-Chalkidiki zone, ppm (Serafimovski, 1993)
No 1 2 3 4 5 6 7 8 9 10

La 38 50 26 35 28 41 40 56 55 21
Ce 65 90 42 58 50 80 76 93 102 =5
Nd - - - - - - - - - -
Sm 4.5 5.3 3 4.9 59 6.3 4.7 7.6 719 4.4
Eu 1.4 1.7 0.9 1.2 0.7 1.7 1.1 1.8 1.8 1.1
Tb - Bl = - - 3.6 1.9 1.9 1.3 04
Yb 0.9 3.0 119 13 2.1 2.7 29 1.3 24 4.0
Lu 0.13 0.27 0.15 0.24 0.30 0.41 0.54 0.41 0.26 0.96
X 109 15137 73.15 100.64 87 135 127.14 162 170 66.86
La/Yb 389 16.6 23.6 26 133 15.18 13.7 43 23 525
La/Sm 8.4 9.4 8.6 7.14 4.7 6.5 8.5 7.36 6.9 4.7

1. Andesite, Tulare; 2. Hydrothermally altered andesite, Tulare; 3. Fresh andesite, Tulare; 4. Andesite, Bakrenjaca;
S. Rhyolite, Lojane; 6, 7. Hydrothermally altered andesite, Plavica; 8. Andesite, Borov Dol; 9. Rhyolite, Vathi;
10. Rhyolite, Gerikaria. Neutrono-activation analysis, Lab. Geol. Committee, Sofia
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General metallogenic features and comparison of the Metalliferi Mountains and the Lece-Halkidiki metallogenic zone

From the petrochemical point of view we can
say that the volcanic rocks from the Lece-
Chalkidiki zone are similar with those from Metal-
liferi Mts. Namely, they basicaly are dacito-
andesites with emphasized differentiation continu-
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Calk-alkaline
series

ity. From the data of the analysis of rocks in the
Lece-Chalkidiki zone was created AFM diagram,
where can be seen that most of the rocks plots in
the calk-alkaline serics. It ~an be notic*d ¢oat'nuity
of differentiation frou. ‘vui-ites vl < i 9).
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Fig. 9. AFM diagram of the volcanic rocks from the Lece-Chalkidiki zone.

The Lece-Chalkidiki zone is part of the
Serbo-Macedonian metallogenic province as a lar-
ger metallogenic unit (Fig. 8). Polymetallic depos-
its are the basic metallogenic feature of the zone.
Examinations performed defined various morpho-
genetic types among which hydrothermal lead-zinc
and porphyry copper deposits are dominant. Anti-
mony vein and metasomatic lead and zinc (Olym-
pias type) deposits are also dominant. In order to
get a more complete view of the metallogentic fea-
tures of individual deposits in the Lece-Chalkidiki
zone the paper will give a detailed account of indi-

‘Genlogica Macedonica, 14, 1-12 (2000)

vidual features of lead-zinc and porphyry copper
deposits.

Minerals contents are of interest in some de-
posits such as the gold contents in the Lece and
Olympias deposits. The Zletovo is a typical vein
type deposit, whereas Olympias is of hydrothermal
metasomatic type. The ore mineralization in the
Lece deposit is located within the silicified fracture
zones. In addition to hydrothermal lead-zinc
deposits, porphyry copper deposits discovered are
also of interest. Also, gold mineralization is very
extended in the Lece district and especially in the
Kratovo-Zletovo ore district.
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Pezuwme

OIIIITU METAJTOTEHETCKH KAPAKTEPUCTHUKHU U KOMITAPAIIMJA
HA METALLIFERI MOUINTAINS H METAJIOTEHETCKATA 30HA JEHE-XATKUIUKHA

Topnop Cepadumorckn', Crodoaan Jankosuh?

'Pydapcko-zeonowxu gaxyaiuein, loye Henves 89, MK-2000, laaun, Peiybauxa Maxedonuja
2Pydapcko-zeonowku gaxyaiiein, I'ywuna 7, Beazpad, C.P Jyzocaasuja

Kny4nn 360posn: Metalliferi Mountains; 3ona Jlene-XanKkugnky; METaJOreHETCKA aHaH3a; KoMIlapaluja

Bo TpynoT e npeseHTHpaHa €AHa KOMITapaTHBHA Me-
TalNOreHeTcKa aHaju3a MoMery 1Be METalOreHETCKH efii-
HHIM OJf MOHM30K PaHr, KOM NpunafaaT Ha iBe pa3JIiyHH
reOTEeKTOHCKH E[IHHHMIH, HO BO CBOjOT COCTaB MMaaT H
3aefIHMYKKY MeTanoreHeTcku obenexja. Toa ce Metalliferi
Mountains, KoM N npumafaaT Ha KaphnaTo-GaJlKaHCKaTa
METaJloreHeTCKa MpOBUHLMjA, U 30HaTa Jlene—Xankunu-
KM, KOja § mpunafa Ha CpPIICKO-MaKeJloHCKaTa MeTalore-
HeTcKa NMpoBHHIMja. Kako ocHOBa 3a M3BpIIEHAaTa MeTa-
JIOTeHEeTCKa aHaNu3a ce 3eMEHH NMOCTKOMU3HOHHTE TIpoLie-
CH U reoNolKuTe heHOMEHH NOBp3aHu co HUB. Bo 3aepn-
HHYKHTE OJHOCH ce BOPOjyBaaT JIaBHO BYJKAHO-HHTpY-

3MBHHMTE KOMIUIEKCH OJf HEOT€Ha CTapOoCT, CTPYKTypUTe
Ha BYJIKAHCKHTE allapaTH M NOJIMMETaTHATa MUHepanu3a-
muja. Kako MapKaHTHH BYJIKAHCKH KOMIJIEKCH BO TPETH-
PaHUTE METaJIOTEHETCKH EMHHIM Ce 3EMEHH JIOKaJuTe-
tuTe Bpan—Cakapmb Bo Pomannja u Kparoso-3neToBo
BO Makenonuja. [Tokpaj KomnapupasuTe NOphUPCKH MHU-
Hepanusauuy Ha Oakap M 371aTo, Noce6HO 3abenexuren-
HM C€ M eNUTEpPMalIHUTE MHUHEpAJU3alMy Ha 371aTO NOBp-
3aHM CO 30HMTE Ha cunucdukauuja Bo Pocuja MonTaHa,
Jlene n INnaBuma. ConpXXHHaTa Ha 3MaTOTO CE IBUXXH Off
HEKONKY rpamMa no npexy 30 g/t.
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