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Upper Cretaceous magmatic suites of the Timok Magmatic Complex

MIODRAG BANJESEVIC!

Abstract. The Upper Cretaceous Timok Magmatic Complex (TMC) developed on a continental crust com-
posed of different types of Proterozoic to Lower Cretaceous rocks. The TMC consists of the magmatic suites:
Timok andesite (AT) — Turonian—Santonian, Metovnica epiclastite (EM) — Coniacian—Campanian, Osni¢
basaltic andesite (AO) and JeZevica andesite (AJ) — Santonian—Campanian, Valja Strz plutonite (PVS) — Cam-
panian and Boljevac latite (LB). The sedimentary processes and volcanic activity of the TMC lasted nearly
continuously throughout nearly the whole Late Cretaceous. The sedimentation lasted from the Albian to the
Maastrichtian and the magmatism lasted for 10 million years, from the Upper Turonian to the Upper
Campanian. The volcanic front migrated from East to West. The volcanic processes were characterized by the
domination of extrusive volcanic facies, a great amount of volcanic material, a change in the depositional
environment during the volcanic cycle, sharp facial transitions and a huge deposition of syn- and post-erup-
tive resedimented volcaniclastics.
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Ancrpakt. [opwmokpenun Tumoukun marmarcku komiuieke (TMK) pa3BujeH je Ha KOHTHMHEHTAIHO] KOPH
n3rpaleHoj on pa3IMYMTUX CTEHA IPOTEPO30jcKe N0 Nomokpenane ctapocti. Y TMK ce mory u3aBojutu cien-
ehe marmarcke cute: Aunesutu Tumoka (AT) — typon—canron, Enuknacturn Metosaune (EM) — xoHu-
jak—kamman, Angesuroazantu Ocunha (AO) n Angesutn Jexesune (AJ) — caHToH—KamnaH, [lnyToHNTH
Bassa Crpx (PVS) — kamman n Jlarutun bosseBua (LB). CeanmentHu nporecu u Bynakannszam y TMK kon-
THHYHPAHO TPajy Kpo3 Iey ropmy kpeny. CenuMenTanuja Tpaje of anda o MacTpUXTa, a MarMaTu3aM KOH-
TUHYHpaHo 10 MIINOHA TOIMHA M TO Off TOPHET TYPOHA /10 TOPHET KaMnaHa. BynkaHcku (GpoHT, y TOKy ByI-
KaHW3Ma, MATPHpa Of MCTOKA Ka 3amajy, a ByJIKaHH3aM KapaKTepHIIE JOMUHALN]a €KCTPY3UBHUX BYJIKAHCKHX
(hanyja y oqHOCY Ha €KCIUIO3MBHE M MHTPY3MBHE, BEJIMKE KOJIMYMHE €MHUTOBAHOTI BYIKAHCKOT Marepujana,
4ecTe MPOMEHE CPeAnHa JENOHOBaba, BeNHKe (alijanHe pa3iuKke ¥ OTpOMHE KOJIUYMHE CHH- U IOCT-epyIl-

TUBHO PECCANMMEHTOBAHNX BYJIKAHOKJIACTUYHUX Hacjara.

Kbyune peun: [opma kpena, MarmMarcke CBHUTE, ByJIKaHH3aM, ByJIKaHCKe (alyje, CEANMEHTH.

Introduction

The Upper Cretaceous volcano-sedimentary com-
plex of the Carpatho—Balkanides belt spreads discon-
tinuously from the northern parts of the Apuseni
Mountains and Banat in Romania, over Timok Kraji-
na in eastern Serbia, down to Srednogorie and the
Black Sea in Bulgaria. This zone is 1500 km long and
70 km wide. Further on, this complex continues over
the Pontides (Turkey) down to the northern parts of
Iran. This is the most important active mining area in
Europe, belonging to the Tethyan Eurasian Metalloge-
nic Belt (JANKOVIC 1977). More recently, this entire
province was named the Banatitic Magmatic and Me-

tallogenic Belt (abbreviated as BMMB, BERZA et al.
1998), or Apuseni-Banat-Timok-Srednogorie Mag-
matic and Metallogenic Belt (abbreviated as ABTS,
Porov et al. 2002). BOCCALETTI et al. (1974) and
AIELLO et al. (1977) consider Srednogorie in Bulgaria
as a back-arc rift. Geodynamic and tectonic models
have also been provided (Hsu et al. 1977; DABOVSKI
et al. 1991; VLAD 1997; CIOBANU et al. 2002 and VON
QuUADT et al. 2004, 2005). Recent high precision
U/Pb, 40Ar/3%Ar, Re/Os and geochemical data have
improved and refined the tectonic models of this area
and shed more light on its magmatic activity and met-
allogeny (LiLoV & CHIPCHAKOVA 1999; VON QUADT et
al. 2002, 2004, 2005; CLARK & ULLRICH 2004;
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Fig. 1. Schematic geological map and column of the TMC. Legend: 1, Campanian—Maastrichtian clastite; 2,
Campanian—Maastrichtian reef sediment; 3, Boljevac latite; 4, Valja Strz plutonite; 5, Osni¢ basaltic andesite and Jezevica
andesite; 6, The epiclastite and the sediment in the BLTB; 7, Turonian—-Maastrichtian sediment in the CRTB; 8, Timok
andesite; 9, Albian—-Cenomanian clastite; 10, Paleozoic to Lower Cretaceous rock; 11, Alluvium of the Crni Timok Valley.

HANDLER et al. 2004; BANJESEVIC et al. 2006 and  namely: the Timok Magmatic Complex (TMC) and
ZIMMERMAN et al. 2008). the Ridanj—Krepoljin belt in the East and West,

The Upper Cretaceous magmatic activity in eastern ~ respectively. The TMC is 85 km long and extends
Serbia occurred along two subparallel magmatic belts, from Majdanpek in the North all the way to the Bucje
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Village in the South. It developed on a continental crust
composed of different types of Proterozoic to Lower
Cretaceous rocks (ANTONIEVIC et al. 1974). Geotecto-
nically, it belongs to the Getic Nappe (GRUBIC 1983 and
KRAUTNER & KRSTIC 2003) or the Kucaj Terrane as part
of the complex Carpathian—Balkan Terrane in eastern
Serbia (KARAMATA & KRsSTIC 1996). The Upper Creta-
ceous rocks of the TMC are overlain by Paleogene,
Neogene and Quaternary deposits. Based on continu-
ous geological mapping (PORPEVIC & BANJESEVIC
1997; BANJESEVIC 2002 and BANJESEVIC et al. 2003)
and new geological data (BANJESEVIC 2006 and Liu-
BOVIC-OBRADOVIC 2008), the TMC is interpreted as a
succession of the following magmatic suites (Fig. 1):
Timok andesite (AT) — Turonian—Santonian, Metovnica
epiclastite (EM) — Coniacian—Campanian, Osni¢ ba-
saltic andesite (AO) and JeZevica andesite (AJ) — San-
tonian—Campanian, Valja Strz plutonite (PVS) — Cam-
panian and Boljevac latite (LB). This paper will show
a synthesis of the data gathered through many years of
geological investigations and a modified version of
the TMC units. A first version of the formations was
published in the Geological Map and Booklet of the
southern part of the TMC (DORPEVIC & BANJESEVIC
1997). The definition of the lithodemic hierarchy in
this paper is made according to the recommendations
of the North American Stratigraphic Code (by North
American Commission on Stratigraphic Nomenclatu-
re) and International Stratigraphic Guide (SALVADOR
1994). In addition, it will provide a volcanological
approach to the study of volcanic facies, including the
implementation of modern volcanological terminolo-
gy (e.g., CAS & WRIGHT 1987; MCPHIE et al. 1993 and
SCHMINCKE 2004).

Geological setting of the TMC

After continuous carbonate sedimentation from the
Early Jurassic, a new sedimentation period commenc-
ed with the Albian transgression. The new sedimenta-
tion processes had clastic character and were related
to oscillations of the depositional environment. The
sedimentation proceeded with manifestations of Tu-
ronian volcanism in the TMC. These Albian—Ceno-
manian sediments are concentrated along the eastern
boundary of the TMC (Fig. 1) and rarely in the central
part of the western boundary of the TMC (near Zlot
and Boljevac). The Albian clastites transgressively
overlie Early Cretaceous rocks (Barremian—Aptian li-
mestones or Aptian carbonate sandstones).

After a hiatus, the Turonian—Senonian evolution
commenced with a new sedimentary cycle. The sedi-
ments overlie Albian—Cenomanian clastites (Figs. 4
and 6). The lowest part of the sediments contain
microfauna (Helvetoglobotruncana helvetica), indi-
cating Lower to Middle Turonian age (LJUBOVIC-OB-
RADOVIC 2008). During the Senonian, the whole TMC

area shows a considerable difference in the evolution
between the eastern (Bor-Lenovac tectonic block —
BLTB) and the western (Crna reka tectonic block —
CRTB) part (PorRPEVIC & BANJESEVIC 1997, Fig. 1).
Until the Maastrichtian, the first sediments and the
epiclastites developed in the BLTB, whereas from the
Turonian to the Lower Campanian, andesites originat-
ed in this block. In the CRTB, the sediments devel-
oped until the Middle Santonian when andesitic and
basaltic andesitic volcanism also started. When the
volcanism ended, in the Early Campanian, plutonic
rock was intruded and the sedimentation continued
over a wider area. After the Upper Campanian to the
Maastrichtian period, in the central part of the TMC,
reef sedimentation commenced (Figs. 1 and 6). On the
eastern part of the TMC, in the Upper Campanian,
coarse-grained and regressive clastites were deposited
(Figs. 1 and 2). This was the period when the TMC
uplifted and its existence as an area of active volcan-
ism and marine sedimentation terminated.

Timok andesite (AT)

Name: After the Timok River

Synonyms: “Timazit” — BREITHAUPT 1860.

“Andesites or volcanites of the I volcanic phase
(Timocite)” — DROVENIK et al. 1962.

“Turonian andesites, Timok andesites, Subvolca-
nic-hypabyssal rocks of the Borska Reka” — DORDE-
VIC & BANJESEVIC 1997.

“Banatite volcanites” — BERZA et al. 1998

“Biotite-hornblende andesite (Timocite)” — CLARK
& ULLRICH 2004.

“Turonian-Campanian andesites” — BANJESEVIC
2006.

“Upper Cretaceous volcanics (Phase 1)” — ZIMMER-
MAN et al. 2008.

Type locality (Type section): The Timok River
locality from the Gamzigradska Banja to the Zvezdan
Village. An a additional outcrops are exposed in the
Krivelj Village area.

Location, boundaries, lithology and genesis: The
AT occur in the eastern parts of the TMC (Fig. 1),
where they overlie Cenomanian and Turonian sedi-
ments. They are covered by Senonian sediments (Fig.
2) and the EM. Amphibole andesites and trachyan-
desites of high potassium character predominate.
They are light-grey to green-grey rocks, showing a
holo- to hypo-crystalline porphyritic texture, some-
times characterized by cm-sized amphibole pheno-
crysts — Timazit (BREITHAUPT 1860). Andesine plagio-
clase, tschermakite amphibole (rarely Mg-horn-
blende), biotite and clinopyroxene are the main phe-
nocryst phases (in decreasing order of abundance),
whereas quartz phenocrysts are very rare. The amount
of phenocrysts is usually around 50 % (rarely more
than 60 %).
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Fig. 2. Schematic geological columns Ostrelj (A) and
Slatina (B) south of Bor, with a graphical lithology log.
Legend: AT, Timok andesite; EM, Metovnica epiclastite;
1, Marl and silty marl; 2, Limestone; 3, Sandstone; 4, Fine-
grained volcanoclastite; 5, Coarse-grained volcanoclastite;
6, Conglomerate.

According to their lithological, volcanological and
petrofabric characteristics, the andesites are distin-
guished into the following facies: lava flows (coherent
and autoclastic), lava domes (Fig. 3), shallow intru-
sions and various volcaniclastic rocks. Completely or
partially autobrecciated lava flow facies are predomi-
nant, while hyaloclastites are very rare. They have
high aspect ratios having thicknesses that sometimes
reach several tens of meters and a rather small aerial
distribution, commonly < 100 m2. The autobrecciated
lava flows show a clast-supported volcaniclastic tex-
ture with subangular to angular clasts up to 30 cm in
size, which show almost the same fabric and compo-

Fig. 3. The central parts of the coherent andesitic lava dome
near the Krivelj Village, with columnar jointing.
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Fig. 4. Schematic geological columns Gamzigradska Banja
(A) east of the Metovnica Village and Kravarnik (B) near
the Lenovac Village, with a graphical lithology log. EM,
Metovnica epiclastite; 1, Marl and silty marl; 2, Brecia; 3,
Sandstone; 4, Fine-grained volcanoclastite; 5, Coarse-
grained volcanoclastite.

sition. The matrix is usually subordinated (up to a few
vol. %). Lava dome or cryptodome facies are usually
exposed on the surface in the range of several square
kilometers. At several locations, the central parts of
the lava domes are exposed as columnar and rectangu-
lar jointed volcanic rocks (Fig. 3). Dykes are usually
up to 10 m wide and up to 50 m long. Syn-eruptive
and post-eruptive redeposited volcaniclastic rocks
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have a great prevalence (here described as Metovnica
epiclastite, see below).

Age: According to high precision U/Pb, 40Ar/3%Ar
age (VON QUADT et al. 2002 and CLARK & ULLRICH
2004), the AT ranged from 89.0+0.6 to 84.26+0.67 Ma
(Upper Turonian to Upper Santonian).

Metovnica epiclastite (EM)

Name: After the Metovnica Village, southern of Bor.

Synonyms: “Pyroclastites or volcanoclastites of the
I volcanic phase” — DROVENIK et al. 1962.

“Metovnica epiclastics” — DORPEVIC & BANJESEVIC
1997.

“Epiclastics of the Senonian” — DORBEVIC
2004-2005.

“Turonian-Senonian epiclastites” — BANJESEVIC
2006.

Type locality (Type section): The area from the
Metovnica Village to the Nikoli¢evo Village. An a
additional localities are near to the open pit in Bor and
in the Lenovac-Leskovac Villages area.

Location, boundaries, lithology and genesis: The EM
developed in the eastern part of the TMC (Fig. 1) in a
shallow marine environment, infilling sharp volcanic
bedrocks (PORPEVIC & BANJESEVIC 1997). The rocks
are coarse- to fine-grained, massive, coarsely banded,
sometimes even laminated (Fig. 5). They are composed
of texturally and structurally different fragments deriv-
ing from different volcanic facies of the AT. The EM are
often interlayed with the sediments (Figs. 2, 5 and 6).

Age: Sometimes, the rocks contain very well pre-
served Coniacian—Campanian microfauna (DPORPEVIC
& BANIESEVIC 1997 and DorpEVIC 2005).

Osni¢ basaltic andesite (AO)
and JeZevica andesite (AJ)

Name: After the Osni¢ Village.

Synonyms: “Basaltic andesites or volcanites of the
II volcanic phase” — DROVENIK et al. 1962.

“Crna Reka andesite-basalt, Dumbrava andesite-
basalt, Osni¢ andesite-basalt, Sarbanovac andesite” —
DoRDEVIC & BANJESEVIC 1997.

“Pyroxene andesitic and hornblende andesitic vol-
canic rocks” — BANJESEVIC et al. 2003.

“Hornblende-pyroxene and pyroxene andesite” —
CLARK & ULLRICH 2004.

“Senonian basaltic andesite and andesite” — BA-
NJESEVIC 2006.

“Upper Cretaceous volcanics (Phase II)” — Zim-
MERMAN et al. 2008.

Type locality (Type section): A section northern of
the Osni¢ Village, from the Metovnica Village to the
Sarbanovac Village. An a additional localities are in the
area of the Jezevica Mt. and the Brestovacka Banja.

Fig. 5. Fine-grained, massive, banded and laminated epi-
clastites are interlayed with the sediments.

Location, boundaries, lithology and genesis: The
rock suite corresponding to andesite — basaltic andesite
of calc-alkaline to tholeiitic character can be distin-
guished among the Senonian volcanic rocks of the
TMC. The first subsuite includes pyroxene basaltic
andesite (AO), while the second subsuite comprises
amphibole andesite (AJ). Both rock subsuites are locat-
ed in the central and western parts of the TMC (Fig. 1)
and are sometimes closely associated. The AO are pre-
dominant. These volcanic rocks are both underlain and
overlain by sedimentary rocks (Fig. 6). Field and labo-
ratory studies on several profiles showed that the
underlying sediments contain Turonian—Santonian
microfauna (Fig. 6), while the overlying sediments are
composed of resedimented volcaniclastites, clastitic or
reef sediments of Campanian—Maastrichtian age
(PORPEVIC & BANJESEVIC 1997).

The pyroxene basaltic andesites are dark grey rocks
(Fig. 7) of porphyritic texture, characterized by mm-
sized phenocrysts. The structure is most commonly
massive and sometimes vesicular. Plagioclase and
clinopyroxene are the most abundant phenocrysts,
while orthopyroxene and amphibole occur in small
amounts or are completely subordinate. The plagio-
clase contains 42-93 % of An components, therefore
these plagioclases are more basic than those occurring
in the amphibole andesites and the AT. The amphiboles
correspond to tschermakites, rarely to Mg hornblende,
and show very primitive, more basic character than the
amphiboles in the AT. The clinopyroxene corresponds
to augites (Woy9 3 502-Enze 3 452-Fs11.1-15.1), while the
rhombic pyroxene is enstatitic in character. The amount
of phenocrysts in these rocks rarely reaches 50 vol. %.
The groundmass is most often hypocrystalline, but rare
holocrystalline varieties also occur.

The amphibole andesites are most frequently mas-
sive rocks, rarely with vesicular or banded structure,
sometimes with very well exposed tabular or rectan-
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Fig. 6. Schematic geological columns Arnauta (A) north-
west of the Osni¢ Village and Metovnica—Sarbanovac (B)
north of the Osni¢ Village, with a graphical lithology log.
AOQ, Osni¢ basaltic andesite; 1, Reef fossil; 2, Marl and
silty marl; 3, Brecia; 4, Sandstone; 5, Lava flow; 6, Fine- to
coarse-grained volcanite; 7, Conglomerate; 8, Limestone.
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gular jointing. Their color varies from grey, pale-
green to green-grey. The texture is hypo- to holocrys-
talline porphyritic, often with a fluidal groundmass.
Amphibole and plagioclase phenocrysts are always
present, clinopyroxene is subordinate, while orthopy-
roxene and biotite occur only rarely. The chemical
composition of the minerals is very similar to the
pyroxene-bearing varieties, except that the plagio-
clases are more basic in the latter.

The volcanic rocks predominantly occur as lava
flow facies (autobreccias and hyaloclastic breccias)
and resedimented volcaniclastic deposits. Lava flow
facies are up to several meters thick, while their length
reaches several hundred meters. The transitions from
coherent to autobrecciated parts are usually very sharp
(Fig. 7). The fragments are most often angular, rarely
subangular, and have a very uniform composition and
dimensions. They are rarely coarser than 10 cm in dia-
meter. The hyaloclastites show gradual transitions to-

ward coherent lava flow facies. They are unstratified,
poorly sorted rocks, composed of semi-angular to
angular fragments of different size — from 1 cm to up
to 20 cm. The rock fragments show typical hyaloclas-
tic characteristics, such as chilled margins, tiny nor-
mal joints and jig-saw-fit puzzle textures (YAMAGISHI
1991). In addition, there are numerous occurrences of
lava lobes and pseudo-pillows (KaNO et al. 1991).
Shallow intrusion facies are represented by necks and
dykes. Remnants of the pyroclastic rock deposits are
very rare and exposed at only a few localities.

Fig. 7. The coherent pyroxene basaltic andesite lava flow
(L) and autobreccia (B) in the upper part. The transitions
from coherent to autobrecciated parts are very sharp. The
dashed line marks the boundary lava flow and autobreccia.

The resedimented volcanoclastites are mostly strat-
ified volcaniclastic rocks, psamitic to psephitic in
grain-size of different origin and type of transport.
The sedimentological and lithological characteristics
of some deposits are very well exposed, clearly refer-
ring to sedimentary types of transportation (mostly
debris flow or grain flow). However, for the other
deposits, neither transportation type nor material
source can be determined. The rock composition is
heterogeneous, although there are some layers show-
ing very similar fragment composition. The fragments
are semi angular to rounded. The rocks are mostly
semi- or well-sorted, but sometimes they can be very
poorly sorted, showing typical sedimentary structures:
normal and inversed gradation, parallel lamination,
rarely also crossed or wave-like lamination.

Age: According U/Pb age zircon analysis, between
82.27+0.35 and 81.79£0.54 Ma. The age of the AO of
the dyke from the Brestovac Village to the Bresto-
vacka Banja area was confirmed as Santonian—Lower
Campanian (BANJESEVIC et al. 2006).

Valja Strz plutonite (PVS)

Name: After the Valja Strz area.
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Synonyms: “Laramian plutonite” — DROVENIK et al.
1962.

“Subvolcanic-hypabyssal rocks of Jezevica” —
DORDEVIC & BANJESEVIC 1997.

“Hypabyssal and abyssal rocks” — BANJESEVIC et al.
2003.

“Laramide intrusions” — CLARK & ULLRICH 2004.

“Campanian plutonite” — BANJESEVIC 2006.

“Upper Cretaceous plutons” — ZIMMERMAN et al.
2008.

Type locality (Type section): The area of Valja Strz.
An a additional locality is in the Jezevica Mountain.

Location, boundaries, lithology and genesis: The
PVS occur at the western margin of the TMC (Fig. 1).
They are grey to dark-grey rocks of hypidiomorphic
granular texture and massive structure (Fig. 8), some-
times showing rectangular jointing. They range in com-
position from monzodiorite and monzonite to diorite, Q-
diorite, granodiorite, syenite and rare gabbro. Generally,
the plutonic rocks consist of plagioclase (10-58 vol. %
their chemical composition varies from 20 to 46 % An
component), potassium feldspar (15 — 37 vol. %), quartz
(up to 10 vol. %), amphibole (up to 13 vol. %), biotite
(about 11 vol. %), orthopyroxene (3—4 %, rarely around
23 vol. %, Woyg 5 457-Ensg 6 56.1-Fs12.5 19.5), rare clino-
pyroxene (maximum 2 vol. %) and various accessory
minerals (around 3 vol. %) (MAJER 1953; DROVENIK
1959; DoOrRPEVIC & BANJESEVIC 1997 and BANIESEVIC
2006).

Fig. 8. Grey to dark-grey plutonic rock from Valja Strz with
a hypidiomorphic granular texture and a massive structure.

Age: According to U/Pb age zircon analysis, the
age of the Valja Strz plutonite is 78.62+0.44 Ma,
Upper Campanian age of the PVS was confirmed
(VON QUADT et al. 2002).

Boljevac latite (LB)

Name: After Boljevac.

Synonyms: “Volcanite of the III volcanic phase” —
DROVENIK et al. 1962.

“Porphyroid biotite-augite mozonite” — DORPEVIC
& BANJESEVIC 1997.

“Alkali basalt of Zlot” — MILOVANOVIC et al. 2005.

“Latite” — BANJESEVIC 2006.

“Upper Cretaceous volcanics (Phase III)” — Zim-
MERMAN et al. 2008.

Type locality (Type section): The outcrops near
Boljevac.

Location, boundaries, lithology and genesis: Nu-
merous latitic dykes occur along the western border of
the TMC. These rocks crosscut the AO and the AJ.
They appear in the form of shallow intrusions (dykes,
sills and veins), seldom as lava flows. They are usual-
ly small masses, up to several tens of meters long and
3 to 4 meters thick. The rocks are dark-grey, showing
very distinctive textures characterized by large, elon-
gated phenocrysts of plagioclase and potassium
feldspar, which sometimes exhibit fluidal orientations
(Fig. 9). The texture is fine-grained, very fine-grained
or hypocrystalline porphyrithic with a microcrystal-
line, intersertal and pilotaxitic groundmass. The latites
consist of plagioclase (53—67 % An), potassium feld-
spar (61-69 % Or), clinopyroxene and various acces-
sory minerals (MILOVANOVIC et al. 2005).

Fig. 9. The dark-grey latite south of Boljevac shows very
distinctive textures characterized by large, elongated
phenocrysts of plagioclase and potassium feldspar, which
exhibit fluidal orientation.

Age: The latite crosscut the AO and AJ, however
their age is poorly constrained.

Conclusions
Through long-term multidisciplinary and continu-

ous geological investigations, as well as the employ-
ment of the volcanic facies concept in the textural and
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genetic classification of volcanic deposits, new geo-
logical data regarding the petrography and volcanic
characteristics of the TMC magmatic and sedimenta-
ry rocks are available. The TMC consists of magmat-
ic suites and sedimentary formations. After the Al-
bian—Cenomanian sedimentary cycle, sedimentations
lasted continuously from the Lower Turonian to the
Maastrichtian. The available lithostratigraphic, pale-
ontological and radiometric data indicate that the
Upper Cretaceous magmatism in the TMC lasted mo-
re than 10 million years, from the Upper Turonian to
the Upper Campanian. In this period, the volcanic
front moved from East to West. The volcanic process-
es were subaerial to marine effusive, hypoabyssal and
very rarely explosive in character. It commenced with
andesitic to trachyandesitic volcanism (Timok ande-
site) in the present easternmost parts of the TMC. The
volcanic rocks overlay Cenomanian or Lower Turo-
nian sediments. When the volcanic processes ceased
in the eastern parts, a new volcanic front opened in the
central and western parts of the TMC. The Osni¢ ba-
saltic andesite and Jezevica andesite overlay sedi-
ments containing Turonian—Coniacian microfauna
and are overlain by Upper Campanian clastic and reef
sediments. The magmatic activity finished with plu-
tonic rocks (Valja Strz plutonite) and latitic dykes
(Boljevac latite) in the western parts of the TMC. The
termination of volcanic activity in the TMC was fol-
lowed by subvolcanic processes in the Ridanj—Krepo-
ljin Zone, which is situated more to the west. Depo-
sition of reef sediments and coarse-grained sediments
(conglomerates and sandstones) of Upper Campani-
an—Maastrichtian age certainly represent the end of
continual marine development in the TMC area.
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Pe3snme

T'opmokpeaHa cBUTa MATMATCKHX CTEHA
THMOYKOT MarMaTcKor KOMILJIeKca

Pan mpyxa cuHTE3y HogaTaka o reojomnikoj rpahu n
CBUTH MarMarckux creHa THMOYKOT MarMaTcKor
kommuiekca (TMK), noOujeHHX AYTrOTONHUIIEUM,
MYITUAUCIUILUIHHAPHUM, KOHTHHYUPAHHM T€O0JIO-
NIKUM HCTPaXHBambHUMa U JONMYHEHUX CAaBPEMEHUM
KOHIIETITOM BYJKaHCKHX W CETMMECHTHHX (aluja u re-
HETCKOM KJacH(HKAIMjoM BYJIKAHCKHX Haclara.
TMK nexn Ha KOHTHHEHTAITHOj KOpU H3rpaljeHoj ox
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Pa3IMYUTUX CTEHa IIPOTEPO30jCKE 1O MOHOKpPEIHE
crapoctu. [locne cequMeHTHOr makera KapOOHAaTHOT
KapakTepa KOju ce KOHTHHYHPAHO TAJIOXKH Of JOHE
jype, HOBH CEANMEHTAMOHN LUKIYyC MMOYHEHE HAKOH
anOcke TpaHcrpecHje. MIHTeH3UBHO Konebame Jerno-
3ULHOHE CPEeIMHE U 3HATaH IPWINB TEPUTCHE KOMIIO-
HEHTE KapaKTEpPHUCTHKA je CEIUMEHTHHX aj0—LeHOo-
MaHCKHX IpoLeca KOji NPETXo/ie 0jaBH ByJIKaHU3Ma
y TMK. Typor—cenoncku pa3zeoj TMK, mocie kpaher
XHjaTyca, OYNHEe HOBUM CEIUMEHTALMOHUM LUKIY-
coM. HoBoHacTanu ceuMeHTH TPaH3TPECUBHO JIEXKE
MIPEeKo aa0—I[eHOMAaHCKUX KJIACTUTa U mpemMa Hal)eHoj
MUKpodayH! NPUNagajy AOHEM U CPEOHEM TYPOHY.
Henn mpoctop TMK nasee y ceHOHY moka3syje 3HaTHE
pasznuke y pa3Buhly HCTOYHHX (OOPCKO—JICHOBAUKH
tekToHCKH 0ok — BJITB) m 3amagamx (mjpHOpEYKH
tekTtoHcKH 010K — LITH) mompydja.

Y BJITB, onBuja ce Tanoxeme cenuMeHara U -
KJIaCTUTa CBE [0 MAacTPUXTa U I0jaBa BYJIKaHHU3MA.
BynkaHuzam mpeTexHO aHAE3UTCKOr cacTaBa (AHe-
3uta TuMoOKa), Tpaje o TypOHa 10 FOPH-ET CaHTOHA.
Bynkancka aktuBHOCT je y HajBehoj mepu Owira
KOITHEHa, CyOaepcKor, edy3uBHOT 10 XUIIoaOUCaTHOT
kapakrepa. Hacrajy BynkaHcke (aruje KOXepeHTHHX
n ayToparMeHTHPaHHUX JaBUYHHUX W3JIMBA, IUIMTKE
HHTPY3Hj€ M PECeIUMEHTOBaHE BYJIKAHOKJIACTUYHE
Hacnare. MHTpy3uBHY a3y mpare MOCTBYJIKAHCKH
MPOLIECH U LHMPKYJIMCamha MUHEPAIU30BaHUX PACTBO-
Pa Koju cTBapajy eKOHOMCKH Haj3HaudajHHUja mopQup-
cKa nexumra Oakpa. Bynakanutu ce eponyjy u Ie-
MOHYjy JaJbe OJ BYJIKAHCKHX IEHTapa cTBapajyhu
CHH- U IOCT-€PYNTUBHE BYJKaHOKIACTHYHE Hacjare —
enuknactute (Emmkmactutn MetoBHuie). OBe Kita-
CTHYHE CTEHe, Nce(YUTCKE 10 INCAMUTCKE TPaHyIaLu-
je, n3rpaljere cy y BUCOKOM IIPOLICHTY O ()parmeHara
aHnesuTa W3 noasore. Bpino decto cy 3amemUBaHU
MUPOKJIACTUYHUM Haciarama. Ha MHOro mecra
CMMKIACTUTH Ce MPOCII0jaBajy ca ceauMEHTHMa. Y
BUMa ce Mory Hahii (parMeHTH XHIPOTEPMATHO W3-
MEH-CHUX aHAE3UTa U MUKpOdayHa KOHUjaK—KaMIIaH-
CKE CTapOCTH .

Y UTB, oqHOCHO y LEHTpaJHUM U 3amagHUM Je-
nosuMa TMK, Tanoxeme CEHOHCKMX celuMeHara y
CaHTOHY NpEKHZa HOBa BYJIKAHCKa aKTHBHOCT aH-
JIE3UTCKOI 110 aHjae3uTOasantckor cacraBa. OBaj
BynkaHu3aMm (Annesutbazantu Ocnuha), MpeTexHO
JTUHeapHOT e(y3UBHOT THIIA, TPBOOUTHO C€ O/IBHja Y
MOPCKHM YycinoBuMa. Jlajbu pa3Boj ByJKaHH3Ma Ka-
pakTepuiy edy3uBHE U €KCILIO3UBHE epymiuje (AH-
ne3utn Jexxesune). Taga ce oanaxy BelMKe KOMUIHHE
BYJIKAHCKOT MaTepHjajia Koji HajBEpOBAaTHH]jE IOUNIHE
na ¢opmupa BYJIKaHCKa OCTpBa. BynkaHuzam ce
OlIBMja y KOIMHEHUM W MOPCKHM ycioBuMa. CaMum
TUM H3]IBajajy C€ pa3HOBPCHE BYJKaHCKe dQauuje:
JIABUYHH M3JIMBH, ayToOpeue, X1jalIOKIACTHTH, TUTUT-
K€ MHTpPYy3HUje — ajKOBH, HEKOBH, XKHLE, peceIUMeH-
TOBaHU BYJIKAHOKJIACTUTH M PETKH MHUPOKJIACTUTU. Y
3aBpIHUM (azama BynkaHm3Ma y TMK, ytuckyjy ce
wrytoHcke creHe ([lmyronutn Baspa Crpx) y3 m3-
pakeHe MOCTBYJKAHCKE MpOLECe KOjU Cy Pa3HOBPCHU
10 Tpajary, HHTEH3UTETY U KapakTepy. MuHepaimsa-
MOHM M XUAPOTEPMAHH TPOLECH I0jaBJbYjy Ce Ha
HIMPOKOM NpocTopy. HakoH unm y TOKy OBE MHTpY-
3uBHE (ha3e BYIKAHCKH (POHT ce MoMmepa jJajbe Ha
3amaj] 0TBapajyhn HOBO BYJKaHCKH aKTHUBHO MOApPYYje,
Punamcko—KpenoJbMHCKY 30HY. Y HEHTPAlIHUM U 3a-
nagauM fenosuma TMK jaBibajy ce u Mama JaBUYHA
TeNla WM TUTUTKE WHTPY3Hje JlaTUTCKOor cacrasa (Jla-
tuTi boJkeBna), koje mpoOujajy aHme3uTOa3anTe.
CrapocT 0BHX CTEHA jOIl HHje MPEUU3HO ofpehena.

VY ropmeM KammaHy, y LECHTPajJHHM JAeJIOBHMa
TMK, mozsiora ox ByJAKaHWTa ¥ BEJIMKW MPUIHB Te-
pHUreHe KOMIIOHEHTE Yy TOIUTY, IUIUTKY, MOPCKY Cpe-
JIUHY, IOTOAyje CTBapamy CIPYIHHX CeIMMEHara.
HctoBpemeno, y ucrounum aenosuMa TMK, nounme
TaJOXeHmhe Ae0eor MMaKkeTa PerpecUBHUX IpyOoKiac-
TUYHUX CeJMMEHAaTa — CHTHO3PDHHX Iemrdapa a0
KPYIHO3PHHUX KOHIJIOMEpaTra W PETKUX aJeBPOJIMTA.
Tanoxxeme OBHX CeIUMEHATa yKa3yje Ha MOCTEICHO
n3AM3ame U omnhaBame ACMO3MLUOHUX MPOCTOpA,
YUMe Ce 3aBpllaBa KOHTHHYMPaHU MOPCKH Pa3BOj y
TMK.





