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Introduction and geological background

The Eastern Srednogorie zone represents the east-
ernmost part of a narrow 1500 km long belt of Up-
per Cretaceous calc-alkaline magmatic rocks in the
Carpathian-Balkan region of the SE Europe. The
belt contains the major porphyry-coper deposits in
Europe and is known as Banatitic Magmatic and
Metallogenic Belt (Berza et al., 1998) or Apuseni-
Banat-Timok-Srednogorie belt (ABTS, Popov, Pop-
ov, 2000). Its tectonic evolution broadly relates to
subduction processes prior to the Late Cretaceous
collision events (Ciobanu et al., 2002), but the com-
plex regional geodynamic evolution is not well re-
constructed. One of the main reasons for this is the
absence of sufficient petrological, geochronolical
and isotope data for the magmatic rocks. Up-to-date
research is being done for the Central Srednogorie
zone of the ABTS belt (von Quadt et al., 2005). Re-
sults obtained for the major magmatic centers of the
zone show an across-arc north to south migration of
magmatism with an increasing contribution of man-
tle-derived material in the same direction.

In this paper we turn special attention to the
geochemistry of the magmatic rocks of the Eastern
Srednogorie zone. Compared to the other parts of
ABTS belt this zone has specific features in terms of
tectonics, magmatism and metallogeny. It has the
thinnest (27-30 km) crust and the most intensive
positive gravity anomalies on the territory of the Bal-
kan Peninsula (Georgiev et al., 2001). Magmatism is
most abundant, with intrusive and volcanic rocks
showing considerable compositional variation and
basic to intermediate magmas predominating over
felsic types. Based on the petrological characteris-
tics of the rocks four magmatic regions are distin-
guished from south to north (Dabovski et al., 1991):
Strandzha volcano-intrusive region (SVIR), Yambol-
Burgas volcano-intrusive region (YBVIR), North
Burgas volcanic region (NBVR) and Luda Kamchya

volcanic region (LKVR) in the East Balkan (fig. 1).
SVIR is intrusion-dominated. Upper Cretaceous
gabbros, diorites and granites are intruded in Paleo-
zoic granites as well as Paleozoic, Triassic and Ju-
rassic metamorphic rocks. YBVIR consists of Up-
per Cretaceous sediments, volcanoclastics, lava flows
and pillow lavas with total thickness of more than
5000 meters. The volcanic structures are of central
and linear type. Basement is not exposed, nor is it
reached in drill-cores. NBVR is a narrow strip of
outcropping ultra-K pillow lavas, comprising vol-
canoes of linear type. LKVR is characterized by a
minor igneous activity, mostly dikes and subvolca-
nic bodies intruding the Triassic and Jurassic meta-
morphosed sediments, and small remnants of lava
flows.

The pre-existing geochemical data on the mag-
matism is mostly on the major element composition
of the rocks. Most of the studies concern separate
volcanic and/or intrusive centers in Eastern Sred-
nogorie with only few papers summarizing the avail-
able data (Stanisheva-Vassileva, 1980; Georgiev et
al., 2001). These studies point out the most charac-
teristic features of the magmatism in Eastern Sredno-
gorie: it is the most voluminous, basic and K-rich,
compared to other parts of the ABTS belt. The authors
emphasize the prominent trend of K,O increase from
south to north towards the continental hinterland.

In contrast to the numerous major element anal-
yses of magmatic rocks published trace element data
for the Eastern Srednogorie zone are very limited.
Manetti et al. (1979) report the trace element con-
tent of 10 samples of the volcanic rocks from the
CA and SH rocks in the YBVIR. Based on the dis-
tribution pattern of the REE the authors argue that
the rocks are produced by various degree of melting
of enriched mantle material (spinel peridotites and
garnet peridotites), followed by crystal liquid frac-
tionation of mainly olivine and some pyroxene and
spinel. Stanisheva-Vassileva and Daieva (1990) turn
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Fig. 1. Geological map of Eastern Srednogorie zone, modified after Cheshitev and Kancev, 1989. See text for

abbreviations. Samples location shown.

special attention on the trace element contents and
observe that from south (Strandzha) to north (Yam-
bol-Burgas ) the concentrations of K, Mg, Rb, Ba,
Sr, Ni, Cr, Sc, Th, U, Zr, Hf, Ta, as well as the ratios
K/Ti, Zr/Hf, Ba/Lu increase.

The prevailing model for the geodynamic evolu-
tion of the zone is a “triple arc structure” (Georgiev
et al., 2001), consisting of a frontal arc (SVIR), cen-
tral submarine volcanic arc (YBVIR) in the axial
part of an intra-arc basin, and an incipient back-
arc rift (NBVR). LKVR has not been incorporated
in the model, because of lacking geochemical data.

The purpose of this study is to summarize the
available major element data and to integrate them
with our major and trace element analyses obtained
for 70 samples from all 4 regions of the Eastern Sred-
nogorie zone. In two other papers (Georgiev et al.,
2005; 2006 in press) we discuss the preliminary U/Pb
age data from zircons and their Hf isotope ratios. A
future combining of the geochemical, precise geo-
chronological and isotope data will help us to elu-
cidate the complex geodynamic history of this zone.

Materials and methods

Samples for hole-rock major and trace elements de-
termination were carefully selected to avoid hydro-
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thermal alteration. Samples were finely crushed in
the “Eurotest” laboratory, Sofia. Major elements were
determined with XRF in the University Salzburg,
Austria. Trace elements were determined with a LA-
ICPMS on fused LiB, pellets in ETH-Zurich.

Results

From the 70 studied samples 31 are from SVIR, 25
from YBVIR, 10 from NBVR and only 4 from LKVR.
The results are shown on fig. 2, together with the
summarized published analyses by Georgiev et al.
(2001). As can be seen from the TAS diagram (fig. 2a.),
there is a wide variety of magmatic rocks in Eastern
Srednogorie. Clearly visible is the difference in the
alkali content between the southern, Strandzha re-
gion, and the YBVIR and NBVR. The trend of in-
creasing alkali content is interrupted in the north-
ernmost LKVR. When plotted on a potassium oxide
against silica oxide diagram the rocks from SVIR
and LKVR fall in the calc-alkaline field, with sub-
ordinate rocks belonging to the tholeiitic and high
K-calk-alkaline series (fig. 2b). In contrast, the rocks
from YBVIR and NBVIR belong mostly to the shos-
honitic series. On a primitive mantle -normalized plot
of the trace elements the rocks from the different
regions show similar patterns, with enrichment in
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Fig. 2. Major element plots for new and published
analyses from Eastern Srednogorie zone. a) TAS diagram;
b) K,0-SiO, diagram

large ion lithophile elements(LILE) and low values
of the of high field strength elements (HFSE), and a
pronounced Nb-Ta trough (fig. 3a). Although the
rocks display similar patterns, it should be noted that
the rocks from YBVIR and NBVR are character-
ized by far more extreme enrichment in incompati-
ble trace elements, particularly Rb, Th, U Sr and
LREE (fig. 3a and 3b). The other notable features
are the relatively flat pattern of the heavy REE and
the absence of, or very weak Eu anomaly. The de-
gree of REE enrichment (the ratio of normalized La
versus Yb) changes from 5.8 in Strandzha, to 8.4 in
Yambol and North Burgas and increases further in
Luda Kamchya region to 10.4.

Discussion and conclusions

In terms of major element composition the great di-
versity of the rocks in the Eastern Srednogorie zone
is the most prominent feature. Basic magmatic prod-
ucts predominate and the rocks are enriched in K,O.
When subdivided according to their K,O content
(fig. 2a and b), clearly there are two major regions:
SVIR to the south, and YBVIR and NBVIR regions
north of it. This is interpreted as representing differ-
ent degrees of partial melting of a comparatively sim-
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Fig. 3. a) Median values of the (a) primordial mantle
normalized trace elements patterns and (b) the chondrite
normalized REE patterns for the four main regions in
Eastern Srednogorie

ilar mantle source. The idea is supported by the dif-
ferent degree of enrichment in LILE and LREE in
both regions (fig. 3a and b). The enrichment in LILE,
relative depletion of HFSE, and the pronounced Nb-
Ta trough (fig. 3a) all suggest a subduction-related
origin for the magmatic rocks in the zone. The mag-
mas did not fractionate significant amount of pla-
gioclase, which is reflected in the absence of a neg-
ative Eu anomaly.

The zoning in K,O content, as well as the in-
crease of LILE and LREE, is interrupted, when we
include the samples from the northernmost region,
the LKVR. In terms of their total alkali content, as
well as the K,O content only, the rocks from LKVR
appear to be more similar to the SVIR. The K,O to
Na,O ratio also follows the same path and changes
from about 0.5 in the south to 1.2 in Yambol-Burgas
and N Burgas regions and then drops again to 0.7
in LKVR. The rocks from the last region are more
similar to the SVIR in terms of their trace element
content.

Precise U/Pb age dating and isotope tracing of
the magmatism accompanied by major- and trace
element data and mineral composition studies will
be used for better understanding of the complex geo-
dynamic history of this zone.
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N3T0ouHOCpEeaHOrOopcKaTa 30Ha — HOBY F€OXUMHUYHU JIAHHU
3a JIaTepaJiHA 30HAJHOCT HA MarMaTusma

Ceemocaaeé I'eopeues, Aropexm ¢pon Keaom, Hpena Ileiiuesa, Ilemasp Mapues,

Kpucmog Xaiinpux

Pe3rome. 3Touno-Cpennoropckara 30Ha € 4acT OT
MarMaTH4YHUS ¥ METaJIOTeHeH nosc AmyceHu-ba-
HaT-Tumok-Cpennoropue (ABTC). B cpaBHenue ¢
octananute yactu Ha ABTC, Annuiickusat marma-
TU3MBT B Hes C€ OTVINYAaBa C TOJIIMa HHTEH3UBHOCT
" pa3HooOpasue. Bb3 ocHOBa Hali-Beue Ha T'€OXH-
MHUYHUTE OCOOEHOCTU Ha cKayiuTe B MI3TOYHOTO
CpenHoropue OT IOT Ha CeBep Morart J1a 6bJaT pas-
rpaHUYeHU 4eTHpH peruoHa: CTpaHIKaHCKHU BYJI-
KaHO-UHTpYy3uBeH, SIMOoscKkO-Bypracku ByjkaHO-
uHTpYy3uBeH, CeBepHOOYpracku ByJIKaHCKU U JIymo-
KaMYMIICKH BYJIKaHCKH. B HacTosmaTa pabora 0606-
[aBaMe HaJiMyHaTa MyOJIMKyBaHa WHpOpMAIUs 32
CbCTaBa Ha CKaJUTE M MpeCTaBsiMe rpaduyHO

200

HOBH JAHHU 32 [JIaBHUTE €JIEMECHTH U €JICMEHTUTE-
ciaeny Ha HOBU 70 mpoOM OT YETUPUTE PErHOHA.
PesynraTuTe mokasBar, 4e CKIUTE OT BCUYKH 30HU
UMaT CyOayKIuoHeH xapakTep. CbIbpKaHUETO HA
KaJIMii 1 Ha HEChbBMECTHUMUTE €JIEMEHTH-CJIEIU B
CKaJIUTE Ce yBeJIMYaBa OT FOT Ha ceBep. Ta3u 30HaII-
HOCT C€ HapyIliaBa B perruoHa Ha JlygokamMuuiickus
PErHOoH, KONTO IO CBOUTE FEOXUMHUYHU XapaKTepu-
CTUKU € To-0m3bK 10 CTpaHAXKaHCKKUS BYJIKAaHO-
WHTPY3UBEH PETUOH. JJOIbIHUTEIHN Bb3PACTOBU U
M30TOIHY ONPENeIeHNs ca HEOOXOIUMHU 32 U3TPaXK-
JlaHe Ha yCIIeIeH re0JUHAMUYCH MOJIEJ 32 €BOJIIO-
nusTa Ha U3trounoro CpenHoropue.



