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A bstract: Neogene volcanism in the southern parts of the Balkan Peninsula is distributed in wide area,
mainly in the terraines of the Vardar zone and Serbo-Macedonian massif. They are, mostly volcano-intrusive com-
plexes, partly with emphasized extrusive-effusive character manifested in area of almost 1200 km? (Kratovo-Zletovo
voleanic area, eastern Macedonia). From the geotectonic point of view they are part of Vardar zone and Serbo-
Macedonian massif, often they are located at the contact parts between these two geotectonic units. With these vol-
cano-intrusive magmatic complexes with Tertiary age, are connected numerous deposits and occurrences of Pb-Zn,

Cu, Mo, Au, Ag, Sb+W, Sn etc.
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INTRODUCTION

Spatial distribution of Tertiary magmatism
and polymetallic mineralizations in southern parts
of the Balkan Peninsula generally has been con-
nected with Neogene tectono-magmatic processes
and geotectonic activities in post-collision period.
Neogene magmatic complexes generally are grouped
in four groups: part which belongs to the Inner Di-
narides, part which belongs to the Vardar zone,
contact area between Vardar zone and Serbo-Ma-
cedonian massif and Neogene volcanism which
belongs to the Serbo-Macedonian massif (Fig. 1).
With this magmatism are connected a lot of ore

deposits and occurrences of polymetallic character
(Sb, Cu, Au, Ag, Pb, Zn etc.). On the connection
between magmatism and metallogeny in southern
parts of Balkan Peninsula have worked numerous
researchers, but for this paper are most important:
Karamata et al. 1994a, Karamata et al. 1994b,
Jankovi¢ and Serafimovski 1997, Jankovi¢ et al.
1997, Serafimovski 1993, Serafimovski and Boev
1996, Serafimovski et al. 1997, Serafimovski et al.
1998, Stojanov et al. 1991, Boev et al. 1995, Boev
and Yanev 2001 etc.

DISCUSSION

The Serbo-Macedonian part of the Balkan
Peninsula is composed of several tectonic units
(Dinarides, Vardar zone, Serbo-Macedonian Mas-
sif etc.) which evolution is in close connection
with development of the Tethys ocean (the closure
of Palaco-Tehtys, opening and evolution of Neo-
Tethys, its margins and island arcs, convergence, clo-
sure, subduction of oceanic slabs, continent-continent
collision, collision of lithospheric fragments, obduc-
tion and development of volcanic zones).

Tertiary metallogeny was highly influenced by
tectonic processes, resulting in generation of specific

types of mineralization, associations of elements
and minerals within specific tectonic settings. From
both genetic and economic point of view, the most
important are mineralizations related to post-collision
setting formed after the closure of the Vardar ocean,
and the collision of the African and the Eurasian
plates, mainly during late Cretaceous-Eocene time.
Magmatic complexes are large volcano-intrusive
systems the petrochemical composition of which
indicates the dominance of calc-alkaline and calc-
alkaline rocks with high potassium contents and
minor alkaline magmatic complexes.
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Fig. 1. Geotectonic distribution of the Tertiary magmatism and major polymetallic mineral deposits in the southern parts
of the Balkan Peninsula
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The absolute age of magmatic rocks, based on
K/Ar method, ranges in the interval between 37.5
Ma and 14 Ma, but locally such as the Kozuf-
Aridea complex is formed in the range 7.0-1.8 Ma
(Table 1). The volcanic activity in some complexes
took place within several phases, lasting continu-
ously up to 5-10 Ma.

Table 1

Absolute ages (K/Ar) of selected volcanic rocks
from the southern parts of Balkan Peninsula

Rock location K% Absolute
age, Ma
Latite, andesite, dacite, Avala 25.1-23.5
Monzogranite, Kosmaj 30-29
Q-latite, Kosmaj 26-23.5
Granitoid, Zeljin 4.2-1.7 24-20
Granitoid, Polumir, Kopaonik 7.54 22

1.0-6.96  35.6-30.0
3.54-744 18.02-17.3

Granodiorite, Kopaonik

Granodiorite, Golija

Andesite, Lece 2.12 29.2
Andesite, Lece (Tulare) 7 23.0
Dacite, Lece (Tulare) 1.66 375415
Q-latite, Zletovo 3.56 26.5£2.0
Andesite dyke, Zletovo 16.0£3.0
Trachyandesite, Bajlovci, Zletovo 3.20-4.15 3226425
Latite, Bu¢im 3.04 28.3-26.7
Andesite, Bu¢im 3.12 26.0
Rhyodacite, Gerakario 3.44 31.%2.5
Granodiorite, Stratoni Chalkidiki 29.6
Latite, Q-latite, KoZuf 7.0-1.8

The distribution pattern of Tertiary volcano-
intrusive activity in the area of consideration is
mainly controlled by the following structures:

e The dislocation zone developed along the
western contact of the Vardar zone and the
Dinarides.

o The Central lineament (or dislocation zone) of
the Vardar zone can be traced from the Fruska
Gora in the north, to the south of Pristina.

e The dislocations and magmatic complexes
situated along an active continental margin
formed along the contact between the Vardar
zone and the SMM.
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Along the dislocation zone running from Ru-
plje in the NW to the Struma region in the
southeast, over Besna Kobila and Osogovo at
intervals several volcano — intrusive mag-
matic complexes.

e An almost E-W striking dislocation zone de-
veloped atong the southern margin of- the
Pannian basin (south of the River Sava) con-
trols distribution of several granitoid com-
plexes.

e Ring-radial structures associate with up-
doming and volcano-sedimentary complexes
of several types.

Major genetical types of mineral deposits in-
clude:
Endogene deposits:

e Deposits related to granitoide complexes
(plutonic intrusions) and pegmatite bodies:
(i) Pegmatite /Sn, W, Nb-Ta/, (ii) Graissen

/veinlets and stockwork-dissemination Sn, W, Nb-
Ta/, (iii) Skarn (lensen, irregular ore bodies, etc.)
Fe, Bi, W, Sn, Cu, Mo, Pb-Zn a.a., (iv) Hydro-
thermal vein and replacement type /Pb-Zn, Sb, F, U
a.a.l.

e Deposits related to subvolcanic intrusions,
volcanic rocks and mineralizations related to
volcanic structures: (i) Hydrothermal veins in
volcanics accompanied by impregnations of
Pb-Zn, U, Sb Au, (ii) Skarn and relapace-
ment type of deposits /Pb-Zn, U, Bi, Ag, Fe,
Mn, Ag/, (iii) Impregnation in "hydroquartz-
ite" along contact with serpentinite /Pb-Zn,
Sb, As, Tl/, (iv) Porphyry copper /Cu/, (v)
Hydrothermal stockwork disseminated min-
eralization /Pb-Zn, Cu, Mo, Au, Ag, Hg, a.a./.

e Low temperature hydrothermal deposits lo-
cated far away from magmatic complexes: (i)
Vein and stockwork disseminated types of
deposits /Sby.

e Hydrothermal-sedimentary deposits of boron
deposits.

Exogene deposits:

Alluvial deposits /Sn, Nb-Ta, Au/.

e Infiltration type of deposits /U/.

The objective of paper is to provide an over-
view of the principal metallogenic districts of the
Serbo-Macedonian metallogenic province and most
important groups of deposits at consideration area.

Detailed of all of this different kinds of de-
posits are shown in the Table 2, which follows.
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Table 2

The isotopic age and ¥'Sr/ 8Sr ratio for the Tertiary magmatic rocks

from the Vardar Zone Compressional area

Lokality Type of rock Agein m.y ¥se /1 s
Boranja Granodiorite 32.5-30 0.70815-0.70864
L Golija Granodiorite 18.02-17.3 -
Zeljin Granitoide 24.20 -
Rogozna Andezite, dacite 33-27.2 0.7077-0.7066
Avala Latite, andezite, dacite 25.1-235 -
Bukulja Granitoide 19-15 0.708
Brajkovac Granitoide 30 0.7066
Cer Quartz monzonite 30-22 0.708078-0708238
11 Straznica (Cer) Leucocratic granite 18-15 0.7212-0.7213
Kopaonik Granodiorite 35.6-30.0 -
Kozuf Latite, 1.840.1 =2
Kozuf Latite, 5.010.2 0.708546
Kozuf Q-latite 6.510.2 0.709019
Kozuf Andezite 4.840.2 -
Lece Andezite 29.2 -
Tulare Andezite 23.0 -
Bajlovci Trachuandezite 32.26 -
Zletovo Q-latite 26.5£2.0 0.706318
Il Zletovo Latite 24,704 -
Bucim Andezite, latite 26-24 0.706928
Borov Dol Andezite 29 0.706633
Damjan Andezite 28.6 0.706633
Gerakaria Ryodacite 31.5 -
Stratoni (Chakidiki) Granodiorite 20.6 -
Skouries Poppyritic syenite 19 0.7080
Toranica Andesite 25-14 0.709785
IV Sasa Andesite, latite 14.0+3.0 0.710641
Sasa Q-latite 24.0£3.0 0.710244

From the Table 2, can be seen that major
types of mineral deposits are connected with grani-
toide-plutonic intrusion complexes and Neogene

sub-volcanic intrusions. To the second group are
connected Cu an Pb-Zn deposits formed during
different stages of hydrothermal cycle.

CONCLUSIONS

As result of intensive post-colision tectono-
magmatic activities in southern parts of the Balkan
Peninsula were formed numerous and different
volcanic and volcano-intrusive complexes con-
nected with numerous polimetallic ore deposits and
occurrences. In the southwestern part of the area of
the consideration of special interest are the mag-
matism and mineralization in the area of Boranja,
and then follows magmatic complexes and miner-

alzations of Kopaonik, Rogozna and Golija with
Pb, Zn, As, Sb, W mineralizations. In the contact
parts of the Vardar zone and Serbo-Macedonian
Masiff are dominating volcanic complexes such as
Lece, Zletovo and Eastern Chalkidiki with numer-
ous Pb, Zn and Cu deposits. In the eastern parts of
the area of consideration are dominating Neogene
volcanites and Pb-Zn deposits in frame of the Oso-
govo-Besna Kobila zone.
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Pesume

MHHEPAJTHHTE HAOF AJIMIITA ITOBP3AHM CO TEPUMEPHUOT MATMATHU3AM
BO JYJKHHTE JEJOBU HA BAIIKAHCKHOT ITOAYOCTPOB

Tonop Cepapumoncku', Pajie Jerenkoruli?, F'opan Taces', ITanje JMazapos'

'Pydapcro-zeonowru axyaiieit, Yuusepsuiaein , Co. Kupua u Memoouj*,
Toue Heaves 89, MK-2000 Ulidud, Peitybaura Maxedonuja
2Pydapcico-zeonowuxu paxyaiiedd, I'ywuna 7, 11000 Beazpao, Cpbuja u Llpra F'opa

Kayunn 36oposu: Bankanckn [ToayocTpos; Tepiuepen MarMaTu3am; TIOMUMETaTHIHO HaofatuiTe

Heorenuor ByJKaHH3aM BO JYXKHHTE JETOBH Ha
Bankanckuor ITomyocTpoB € pacnpocTpaHeT BO IIHPOKA
OGHHCT, ITIABHO Ha TEPCHUTC Ha BapnapcxaTa 30Ha U CpIH-
CKO-MAKEJIOHCKHOT MacHB. Toa, rIaBHO, C€ BYJIKAHO-HH-
TPY3HBHU KOMIITEKCH CO JICJTyMHO HarjiaccH Cpr3HBHO-
CKCTPY3HBCH KapakTep BO obnacr co TIOBPIIMHA Off pcum-
cn 1200 km? (Bynkancka o6aact Kpartopo-31eToBo, He-
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TouHa Makefionnja). Off PEOTEKTOHCKA [IEJ{HA TOUKA THE
ce JleJl Ha BapyapckaTa 30Ha M CPICKO-MAaKeJOHCKHOT
MACHB, 4CCTONATH JIOLMPAHA BO KOHTAKTHUTE [CIOBH Me-
Iy OBHE JBe NeOTeKTOHCKH enmuuny, Co OBHe BynKaHO-
HHTPY3MBHH MArMaTCKM KOMIUIGKCH ¢ HOBp3aHu GpojHu
HaofanuiuTa 1 nojasu Ha Pb-Zn, Cu, Mo, Au, Ag, SbxW, Sn
U JIp.



