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The geological structure and tectonic features of the
Rhodope massif are dominated by extensional pro-
cesses that were superimposed during the Late Al-
pine stage (Ivanov, 2000). As a result of these pro-
cesses metamorphic core complexes (domes) were
formed. Due to mobilization of the lower ductile
crust, in the initial stage of extension granitoid in-
trusions (K,-Pg) were emplaced in the upper brittle
crust of the domes. During the later stage of exten-
sion the core complexes were exhumed and tectonic
depressions developed between them (Georgiev, 2005).
The depressions are filled with Paleocene-Oligocene
sediments and Eocene-Miocene acidic and interme-
diate volcanics.

Two first-order positive structures can be recog-
nized in the discussed part of the Rhodope massif —
West Rhodope and Central Rhodope complex
domes. They are separated by the Bratsigovo-Dospat,
Smolyan and Vitinya depressions.

Practically there are no exposures of the lower
migmatite complex in the West Rhodope complex
dome (including Rila and Pirin Mts.) and for that
reason the core of the dome cannot be traced. This
dome has the thickest crust (Boykova, 1999) and was
intruded by abundant granitoids of the early ex-
tensional stage. Its western periphery is deformed by
the younger (Neogene) Struma graben. The internal
structure of the West Rhodope complex dome is
complicated by the “crestal Mesta graben filled with
Paleogene sediments and intermediate and acid
volcanics. Three domes are located to the NNE, SE
and SW of the Mesta graben, namely the Rila-West
Rhodope, the Barutin-Elatia and the Pirin domes,
respectively.

The Madan-Davidkovo dome is the main unit in
the Central Rhodope dome. Its periphery is deformed
by the Shiroka Laka, Lyaskovets and Dobralaka sec-
ond-order domes and the Hvoina depression devel-
oped between them. The North Rhodope depression
is located in the northern periphery of the Madan-
Davidkovo dome.

Metallogenic stages

Practically all commercial endogenic deposits in the
region are related to the Late Alpine processes of
extension and magmatism.

Late Cretaceous-Eocene metallogenic stage

The mineral deposits of this stage are genetically
and paragenetically related to granitoid plutons.

Mo hydrothermal and skarn mineralizations. They
are of first-order significance. In the most cases the
ore mineralization is only Mo one, less commonly W
one dominated by sheelite, and wolframite (a com-
mon mineral for the Mo-W vein deposits) is practi-
cally absent. The ore bodies are of vein type. Skarn-
type deposits are related only to the Bezbog pluton
at the contacts with marbles.

The most essential Mo accumulations are con-
centrated in the Babek ore field. It is located in the
western periphery of the Rila—West Rhodope
batholith and genetically related to its late phases.
The ore bodies are represented by veins. Mineral
composition: quartz (>90%), calcite, molybdenite,
pyrite, galena, sphalerite, chalcopyrite. Minor min-
erals are mainly sulphosalts. The peripheral zone of
the ore field contains Pb-Zn mineralization. The
Babek ore field has two unconventional features: 1)
higher content of gold (up to 2 g/t Au), which is not
characteristic for Mo deposits; 2) the related meta-
somatites are of sericite but not of greisen or K-feld-
spar type that are typical of Mo vein deposits.

W hydrothermal and skarn mineralizations. Typ-
ical example is the Grancharitsa ore field. It includes
the deposit of same name and several ore occur-
rences mainly with Pb-Zn mineralization, which
form the outer lower-temperature zone. The ore bod-
ies are emplaced in granitoids of the Rila-West
Rhodope batholith. The ore mineralization is in the
form of veins. Mineral composition: major minerals
— quartz (>80%), calcite, pyrite, sheelite, orthoclase;
minor — galena, sphalerite, chalcopyrite; rare —
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magnetite, molybdenite, bismuthinite, etc. The de-
posit differs from the traditional type of W vein de-
posits by the following: 1) ore veins are very shallow
dipping — at about 30°; 2) W vein deposits are usu-
ally quartz-wolframite in composition with associat-
ed greisen metasomatites whereas in Grancharitsa
they are quartz-sheelite ones with microcline meta-
somatites; 3) high content of pyrite in the ores — in
fact this is a quartz-pyrite-sheelite deposit.

Fluorite hydrothermal deposits. They are located
in the Yugovo ore field in close relation with grani-
toids of the same name. The ore bodies are of vein
type, less commonly metasomatic (apomarble-meta-
somatic). Mineral composition: major minerals —
quartz; minor — fluorite, pyrite, sphalerite, galena,
chalcopyrite, molybdenite, etc.; non-metallic — cal-
cite, barite, etc. Some deposits contain higher amounts
of galena and sphalerite and are in fact Pb-Zn de-
posits.

Pb-Zn hydrothermal mineralizations. According
to their distribution they compete with Mo ones. In
all cases, however, they are a part of other deposits
(Mo, W and fluorite) that have been already dis-
cussed.

Au-Ag hydrothermal mineralizations. The Sre-
bren deposit, located in the SE periphery of the Rila-
West Rhodope batholith, is the most typical exam-
ple. The ore bodies are zones mineralized mainly by
quartz, pyrite, arsenopyrite, chalcopyrite, galena and
sphalerite. Native gold and silver minerals are also
found. The mineral paragenesis indicates that this
is an independent plutonogenic gold type.

Fe (magnetite-skarn) mineralizations. Undoubt-
edly, they are genetically related with intrusives (the
Central Pirin pluton) — Debrevo-Krushevo (Gotse
Delchev area). The ore bodies are irregular, lens-
shaped, less commonly layered in form. The skarns
are garnet-pyroxene varieties with superimposed
magnetite mineralization. Minor minerals are pyrite,
pyrrhotite, rare chalcopyrite, etc.

Cu-skarn mineralizations. Independent copper-
skarn mineralization occurs only in the area of Kap-
itan Dimitrievo village, Northern Rhodopes. It is re-
lated to the pluton of the same name. The skarns are
garnet-pyroxene with superimposed impregnated
mineralization of chalcopyrite, magnetite and insig-
nificant amounts of sphalerite, galena, etc.

U hydrothermal mineralizations. The ore miner-
al is nasturanium deposited in quartz veinlets and
mineralized zones with sulfides. The mineralization
is located in the host rocks of the Yugovo and Baru-
tin-Elatia plutons.

Feldspar and muscovite pegmatite deposits. Small
pegmatite veins composed mainly of quartz, feld-
spar and muscovite (Selishte) occur in the Smilyan
pluton. Feldspar and muscovite pegmatite deposits
are related to the 1 phase of the Rila-West Rhodope
batholith located in the area of Velingrad, Dobrin-
ishte and Vishteritsa (Western Rhodopes). Mineral
composition: quartz, microcline, albite and musco-
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vite with superimposed rare minerals — beryl, colum-
bite, etc.

The granitoid body near Dolno Vlahovo village
(Smolyan district) contains allanite (orthite) miner-
alization rich in cerium and other rare earth ele-
ments. The allanite mineralization is related to the
process of feldspatization. These are probably albi-
tite metasomatites hosting some of the most impor-
tant rare earth deposits in the world.

Oligocene stage

Pb-Zn hydrothermal and skarn mineralizations.
The ore bodies of vein and aposkarn-metasomatic
type are emplaced in metamorphics from the Madan-
Davidkovo dome. The ore mineralization is concen-
trated in the Madan ore field which is considered to
be one of the largest in size occurrences of this type.
Mineral composition: major minerals — quartz, ga-
lena, sphalerite in metasomatic bodies and johanns-
enite; minor — carbonates (calcite, rhodochrosite,
etc.), pyrite, chalcopyrite, arsenopyrite in some de-
posits. Most common rare minerals are tetrahedrite
and tennantite. According to their mineralogical and
geochemical features, the Central Rhodope Pb-Zn
deposits are similar to the analogous deposits of this
type in the world. Skarns are an exception. They are
manganese-bearing (mainly johannsenite) ones and
by its large amount are a unique case.

Sb hydrothermal mineralizations. The Ribnovo
ore field includes the deposit of the same name and
several ore occurrences with Sb-Pb-Zn and Pb-Zn
mineralizations. The ore field is located in metamor-
phics from the eastern border of the Mesta graben.
It is related to a fault zone along the boundary gneiss-
marble. The mineralization belongs to the relatively
rare jasperoid type. Its characteristic feature is the
high Au content (up to 2 g/t). The ore bodies are of
lenticular and sheet-like forms. Mineral composi-
tion: major minerals — quartz, antimonite; minor —
pyrite, arsenopyrite; rare minerals — bertierite, real-
gar, auripigment, etc. The carbonate mineral is main-
ly calcite. A genetic relation to the Mesta rhyolites is
most logical.

U hydrothermal mineralizations. They are locat-
ed in the southern parts of the Smolyan and Bratsigo-
vo-Dospat depressions and in the western periphery
of the Borovitsa depression. Most significant accu-
mulations are concentrated in the Smolyan deposit.
The mineralization is emplaced in rhyolites and tuf-
fogenic-sedimentary rocks. The ore bodies are lens-
es, veins, loads, columns. The mineralization belongs
to the quartz-nasturanium type with pyrite, marka-
site and calcite being the main additional minerals.
The metasomatites around the ore bodies are of argil-
lic type. The deposit corresponds to the model of vol-
cano-hydrothermal uranium deposits, subtype with-
out significant amounts of molibdenite and galena.

Fluorite hydrothermal deposits and mineraliza-
tions. They are located in the Mihalkovo ore field
within metamorphics from the eastern borderline of



the Bratsigovo-Dospat depression. Fluorite occurs in
the form of lenses, nests and irregular bodies em-
placed within jasperoid breccia at the contact mar-
bles-gneisses. Mineral composition: major minerals
— quartz, fluorite; minor — calcite. Galena, sphaler-
ite, pyrite, markasite, chalcopyrite, barite, etc. are in
insignificant amounts. The close location to the rhy-
olite-type volcanics from the Bratsigovo-Dospat de-
pression suggests that the deposits are most probably
paragenetically related with them.

Stomanovo alunite hydrothermal deposit. 1t is
located in the area of Stomanovo village (Devin re-
gion) within rhyolites from the Bratsigovo-Dospat
depression. It is similar to analogous deposits in the
world — metasomatic quartz and alunite.

Pliocene stage
Mineral resources from this stage are the diato-
mites from the Mesta graben (Ognyanovo village).

Holocene-Quaternary stage

Infiltration deposits in terrigenous sedimentary
rocks. They are of particular importance for the ura-
nium (sandstone-type deposits). One of the largest
U infiltration deposits in Bulgaria is located in the
area of Eleshnitsa village, Mesta depression. Main
U mineral is coffinite. The deposit is similar to anal-
ogous deposits in the world. Weathering processes
in uranium-bearing leptinites from the northern part
of Central Rhodopes are evidently one of the sourc-
es of infiltration uranium deposits in this region.

Sedimentary deposits. Small placer gold accu-
mulations have been found along the Mesta River
valley.

Metallogenic zonation

The discussed region reveals a very distinct spatial
ore distribution: Late Cretaceous-Eocene mineral-
izations — mainly in the West Rhodope complex
dome, and Oligocene mineralizations — dominantly
in the Central Rhodope complex dome.

West Rhodope complex dome — W, Mo (Au, Ag,
Pb, Zn, Cu, Sh, Fe). The West Rhodope complex
dome is characterized mainly by lithophyllic ore
mineralizations related to granitoids. There are also,
however, some independent Au-Ag (Srebren, Obidim,
Lehovo areas) and Sb (Ribnovo ore field) chalco-
phyllic deposits.

Granitoid intrusions (K,-Pg,) and genetically re-
lated with them W-Mo ore mineralizations (Maneva
et al., 1994) are typical for the region. Two ore re-
gions can be subdivided — Rila-West Rhodope and
Pirin, associating with second-order domes of the
same name. The Ribnovo ore field is outside of them
and probably is genetically related to the late exten-
sional magmatism in the Mesta graben.

A concentric zoning can be traced within the
Rila-West Rhodope ore region. W ores (Grancharit-
sa ore field) dominate in its central parts and Mo+W
ores (Babyak ore field, Yurukovo-Dragonovo and
Velingrad area) - around them. Au-Ag occurrences
are located in its southeastern periphery (Srebren).
This zonal pattern is “sheared” in the NW part of
the ore region.

Concentric zoning is observed also in the Pirin
ore region. Skarn iron ore mineralizations dominate
in its central parts and W and Mo mineralizations
— Musomishte ore field and Bezbog, Kresna and
South Pirin areas (skarns with sheelite and molyb-
denite) occur around The periphery of the region
contains gold-silver mineralizations (Obidim and
Lehovo sites and some occurrences in Greece).

Central Rhodope complex dome — Pb, Zn, W,
Mo (Au, Ag, Cu, Fe, Cr, Fl). A markedly double
metallogenic specialization can be traced — chal-
cophyllic and lithophyllic. The first one (Pb, Zn)
dominates. The second one (E U, W, Mo) is better
expressed in respect to F and partially to U whereas
W and Mo are not essential.

A zonal pattern is likewise expressed in this dome.
The Madan-Davidkovo dome is rich in Pb-Zn ore
mineralizations, which are grouped in the Central
Rhodope ore region (Maneva et al., 1994). This re-
gion consists of about 60 deposits and numerous ore
occurrences distributed in six ore fields: Laki, David-
kovo, Enyovche, Termes (Greece) and Ardino. The
ore mineralizations are paragenetically related to ir-
regular rhyolite bodies and dikes (Pg,). It is suggest-
ed that they are subvolcanic expression of a pluton
that is not exposed on the surface.

In the periphery of the Madan-Davidkovo dome
and some smaller parasitic domes, the Late Creta-
ceous-Eocene granitoid intrusions are not so com-
mon as compared to the West Rhodope complex
dome. They associate with W-Mo mineralizations *
F1(Yugovo ore field, Narechen and Mogila-Raikovo
areas). The Chereshkite Au-Ag ore occurrences is
probably related to the Smilyan pluton. Copper-skarn
ore occurrences associate with the Kapitan Dimit-
rievo pluton.

There are also some ore mineralizations related
to the Oligocene acidic magmatism on the periph-
ery of the Central Rhodope complex dome but they
are of subordinate importance. The Mihalkovo flu-
orite ore field is located in the eastern border area of
Bratsigovo-Dospat depression. The antimonite-bear-
ing mineralized zones in the Krichim area are parage-
netically related to bodies and dikes of Paleogene
acidic volcanics.

Several Au-Ag and Pb-Zn ore occurrences are
known in the Topolovo-Novakovo area but their ge-
netic relations (with Late Cretaceous intrusions or
volcanic complexes) are not established so far.
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KncHoanmnuiicka MeTajioreHus Ha 3anaJJHuTe

u IllenTpamnure Pogonu

Bopuc Koavkoecku, Baadumup I'eopzues

Meranorenusita Ha Pogonckust MacuB € TOMUHU-
paHa OT KbCHOQIMUHACKUTE MPOLECH HA EKCTECH3MSL.
B pesynraTr Ha TOBa ce popmmpar mMeramMopdHU
SIIpEHU KOMIUTEKCH. B pe3yiarar Ha MoOMmmM3anus B
IIOJTHATA TJIACTUYHA KOpPa B HAYaJIHUS €Tall Ha €K-
CTEH3MsI, B TOPHATA KpEeXKa KOpa Ha TEe3H KyIIOJIU Ce
BHeApsBaT rpanutonuu uaTpysuu (K,-Pg,). B mo-
KBCHHUSI €Tall Ha EKCTEH3US CE€ OCBIIECTBSIBA EKCXY-
MaIus Ha SAPEHUTE KOMIUIEKCH. MexX Ty TsX ce Ha-
JlaraT TeKTOHCKH AEHPECUH, U3MBIHCHA ChC CEU-
meHTH (Pg, ;) ¥ xucenu u CpeIHOKUCENN BYJIKaHU-
T (Pg,-N,). B pasmexnanus paifoH ce OTAEIST IBe
I’bPBOPA3PIAHA NO3UTHUBHH CTPYKTYpH — 3aman-
HOpOoHomncku u LIeHTpaTHOPOAONICKY KOMILIIEKCHU
KyIOJIH.

3anaTHOPOJONCKUAT KOMIUIEKCEH KYIOJ (BKJI.
Puna u ITupun) e ¢ Hail-nebeia 3eMHa KOopa U € Hail-
OOMJITHO HACUTEH C TPAaHUTOUAU OT PAHHUS €Tall.
Meranoresusita My € JOMHHHPAaHA OT T€HETUYHO
CBBP3aHUTE C TO3M MArMaTU3bM MHUHEPaJIU3ALNN
— Mo, W, Au-Ag, Fe. B Hero ce 3ace6sBaT aBa BTO-
popaspennu kKynoja — Puno-3ananHopononcku u
IMupuncku. B Puno-3anagHopoaoNCKust KymoJ ce
HaOnroaBa KOHIEHTPUYHA 30HATHOCT: W Opyas-
BaHUS B IleHTpasiHATE YacTu (I ppHUapuma), Mot W
okoJi0 Tsx (babsik), Au-Ag nposiBienus B SE My 1e-
pudepus (Cpebpen) u Sb nposiBienus (PubHOBO,
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BEPOSITHO TEHETUYHO CBBHP3aHO C MarmMaTw3Ma B
Mecrenckus rpaben). B [TupuHCKUAT KynoJt ChIIO
ce HaOIFOaBa KOHIICHT PUYHA 30HATHOCT: Fe-ckap-
HOBHU OpYyAsIBaHWUSI B LEHTpaJHUTE yacTu, W-Mo
MUHEepam3anuu okoJo Tax (Mycomuiie) u Au-Ag
B nepudepuute yactu (O6ugum, JIexoso).
OcHoBHa egunanna B LleHTpamHOpOmONICKHASL
KOMILTEKCEH KymoJ € Mamancko-J{aBuIkoBCKuUs Ky-
noJ1. [lepudepusita My e neopMupana OT KyIoJiu
OT TO-BUCOK pell. Tyk chIo ce HabromaBa u3BECT-
Ha 30HATHOCT. Mamancko-/]aBuAKOBCKUAT KYIOJI €
HacuteH ¢ Pb-Zn opynsBanus, o0enunenu B Llent-
PaJTHOPOAONCKUS pyaeH paitoH (JIbkuHcko, JlaBu-
KOBCKO, EHbOBUEHCKO, TepMecko u ApIuHCKO py -
HM moJjieta). OpyasBaHUsITa ca MapareHETUYHO
CBBp3aHHU C Teja U naiiku ot puoautu (Pg,), Bepo-
SITHO CyOBYJIKAHCKA U3sBa HA HEPA3KPUT IIyTOH. C
rpaautonnuute nHTPY3un (K,-Pg,) mo nepudepus-
Ta Ha Magancko-/{aBUaKOBCKUS KYIIOJI M B TTO-MalJl-
KUTE Mapa3uTHU KynoJim acouuupat W-Mo opyns-
Banus *F1 (FOroscko pyaHo moJie). BeposTHO ¢be
CMWISHCKUS IUTYyTOH € CBBhP3aHO U Au-Ag pyaor-
posBienne Uepemkure a ¢ Kanuran-JumMutpues-
ckusi — Cu pynonposiienus. I1o nepudepusita Ha
LlenTpaaHOpOIONICKUS KOMIUJIEKCEH KYIIOJI CE yCTa-
HOBSIBAT U (DJIyOPUTOBU MUHEPATIU3AIUK CBbP3aHU
OJIUTOIEHCKUS KUCes MarMaTu3bM (MUXaakoBO).



