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Abstract. The discussed area is part of the Rhodope metallogenic province. Spatially and genetically it is associated
with the Morava-Rhodope tectonic zone — a segment of the southern margin of the European continental plate.

The geological structure of the Rhodope massif is controlled by extensional processes and formation of metamorphic
core complexes (domes) during the Late Alpine stage. They are surrounded by depression filled with sediments, acid- and
medium-acid volcanic rocks.

Two first-order positive structures are distinguished in the area — West Rhodope and Central Rhodope complex
domes. They are surrounded by the Bratsigovo-Dospat, Smolyan and Vitinya depressions.

The West Rhodope complex dome (including Rila and Pirin Mts.) is characterized by the thickest crust. Its internal
structure is complicated by the “crestal” Mesta graben that divides the Rila-West Rhodope dome on the northeast from
the Pirin dome on the southwest.

Madan-Davidkovo dome is the major unit in the Central Rhodope complex dome. Its periphery is deformed by several
second order structures — Shiroka Laka, Lyaskovets, Dobralak and Barutin-Buinovo domes.

Two types of magmatism are related to the extensional processes. During the initial stage of post-collisional exten-
sion (K,—Pg,; 86(69)-36 Ma) syn- and post-tectonic granitoids were intruded in the brittle crust. They are probably a
result of mobilization of the lower plastic layer and are dominantly of crustal origin (S- and I-type).

The magmatic activity of the late extensional stage (Pg, ;, 40-27 Ma?) is mainly in volcanic facies. The volcanic
structures are of medium acid to acid composition and concentrate in the superimposed depression. This magmatism
is scarce in the core complexes and is represented by basic and acid subvolcanic bodies and dikes of mantle origin.
Between the individual domes the crust was thinner and depressions formed on the surface whereas in depth mantle dia-
pirism took place and magma of mantle origin penetrated the crust. Along their path to the surface these magmas were
enriched to a different extent by crustal material.

The metallogenic pattern of the Rhodope province was shaped during the Late Alpine epoch when all commercial
mineral accumulations were formed. They are genetically or parageneticall related to the Late Alpine extensional mag-
matism. This is the reason why the boundaries of the Rhodope metallogenic province coincide with the area of distribu-
tion of this magmatism — the Macedonian—-Rhodope—North Aegean magmatic zone.

Growth of metamorphic core complexes, granitoid magmatism, formation of depressions, late extensional magma-
tism and ore mineralizations are a permanent and mutually related process. The ore mineralizations were formed during
different stages of this process.

The granitoid magmatism of the early extensional stage associates with Mo (£Au) and W hydrothermal and skarn as
well as U, Au-Ag, Pb-Zn and fluorine hydrothermal and Fe (magnetite) skarn mineralizations. W and Mo mineralizations
are most common. A distinct longitudinal mirror zoning can be traced in the distribution of this magmatism and the
related ore mineralizations. The most abundant granitoid magmatism and related mineralizations (mainly W-Mo) are
concentrated in the central parts of the province where the crust is thickest (the West Rhodope complex dome, 38-52
km). On both sides of this area, the volumes of this magmatism and the accompanying mineralizations decrease with the
thinning of the crust.

The ore mineralizations related to the late extensional magmatism are Au, Au-polymetallic, U, Sb and fluorine hydro-
thermal, Pb-Zn hydrothermal and skarn type. They show a “reverse” longitudinal zoning. The region with thickest crust
is characterized by sporadic magmatic activity and related ore mineralizations. In the areas with medium-thick crust the
magmatism is more abundant and Pb-Zn mineralizations dominate. In the areas with thinnest crust the mineralizations
are mainly Au-Pb-Zn and Au — the East Rhodope (SE Bulgaria) and Letsen (Serbia) ore regions. In the frontal southwest-
ern parts of the Morava-Rhodope zone, in the areas with thinnest crust, there are porphyry Cu-Mo=*Au deposits —
Buchim in Macedonia; Skuries, Maronia etc. in Greece.

In the Rhodope metallogenic province, the following ore regions on the territory of Bulgaria are divided — Osogovo-
Blagodat, West Rhodope, Central Rhodope and East Rhodope regions. The present study is focused on the West Rho-
dope and Central Rhodope ore regions.

The West Rhodope ore region associates with the West Rhodope complex dome. It is characterized by dominating
Late Cretaceous—Eocene W-Mo ore mineralizations and subordinate Au-Ag, Sb, Fe u Cu ones. The region is subdivided
into Rila-West Rhodope and Pirin ore subregions, related to the respective second-order domes.
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The Rila-West Rhodope subregion shows a specific concentric zoning — element of a domal one. The central parts
are dominated by molybdenum (+Au) and tungsten mineralizations (Babyak and Grantcharitsa ore fields). The south-
eastern periphery of the subregion contains gold-silver mineralizations (Srebren deposit). From the central to the periph-
eral parts follow Mo, W (£Au) — Pb, Zn — Au, Ag mineralizations. They are located mainly in the confines of the Rila-
West Rhodope batholith.

The Pirin subregion likewise reveals a concentric zoning. The internal parts of the dome, along the contacts with the
Central Pirin dome, are dominated by skarn iron (+W, Pb, Zn) mineralizations. Around them are located molybdenum
(W) mineralizations (Musomishte ore field). The peripheral parts of the dome contain gold-silver mineralizations (Obi-
dim and Lechovo areas). The succession from the internal parts of the dome to the periphery is Fe (W, Pb, Zn) > W, Mo —
Au, Ag. The mineralizations are located mainly in the metamorphic complexes.

The Mesta subregion with Ribnovo antimony ore field is located between the above-mentioned subregions. It is hosted
in the eastern metamorphic framework of Mesta graben and probably relates paragenetically to the rhyolites in the gra-
ben and is not an element of the discussed zoning.

Oligocene Pb-Zn ore mineralizations are of major importance in the Central Rhodope region whereas Mo, Au-Ag and
fluorite ones are subordinate. This region is located within the Central Rhodope complex dome and is subdivided into
three ore subregions (Madan-Davidkovo, Yugovo-Narechen and Mihalkovo) and several deposits and areas outside them.

The Madan-Davidkovo subregion coincides spatially with Madan-Davidkovo dome. Pb-Zn deposits are related para-
genetically to dikes and irregular bodies of rhyolites — probably subvolcanic apophyses of unexposed plutons. The region
includes over 60 deposits grouped in Lucki, Davidkovo, Madan, Enyovche and Ardino ore fileds, Tikala and Persenk ore
areas.

The Yugovo-Narechen region covers W-Mo mineralizations related to granitoid plutons — Yugovo ore field and Nare-
chen ore area.

Mikhalkovo subregion (with fluorite and alunite) and single deposits and shows of U, Mo, Au, Sb, Fe, Pb, Zn are
known outside the confines of these ore subregions.

Key words: tectonics, magmatism, metallogeny, Rhodope massif, metallogenic epochs, metallogenic zonation.
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MerTtajorenusra Ha POIONCKAsS MacuB, KaKTO U Ha
3amaHATE U EHTPAIHUTE MYy 4acCT, Ca pasiekIaHn
MHOTOKPATHO B OBJITapcKaTa reojIoXKa JINTepaTy-
pa. IIpe3 80-Te roqnam Ha MUHAJINS BEK CE U3TOTBS
¥ MeTajiorensa kaprta Ha boearapus 8 M 1:200 000
(Hadramu u np., 1992¢). Pesynrature oT Tasu pas-
paboTka, 3a pasmiekIaHUs PETHOH, Ca OTPa3eH B
Masesa u ap. (1994). B Te3u Tpynose ¢ 06001ena
[sUiaTa HaJMYHA KbM MOMEHTa HHGOpMAIUS 3a
MOJIC3HUTE M3KOMAaeMM B PErHOHa M € HaIPaBeH
METaJIOTeHEH aHaJIN3 ChOOPa3HO CHBPEMEHHUTE 32
TOraBa MpPEACTaBH 32 TEKTOHCKOTO pa3BUTHE, I'€O-
JIOKKHS CTPOEX U MarMaTu3Ma B perroHa.

Ciren ToBa obaue 6sxa JaHCHUpPAHU HOBY KOHIIEIT-
MU 32 TEKTOHCKHs CTpoexk. Iloyunxa ce MHOrO
KOHKPETHH JaHHU 32 a0COJIOTHATa BB3PACT HA
UHTpy3uBHUTE MarMmaTuTu. [lyOnukyBaHu Osixa u
JIAHHY 32 OCOOCHOCTUTE Ha HSIKOW UHTEPECHU OpY-
TSIBAHUSL.

ToBa HaJIOXHU MPEOCMUCIISHE HAa HAILIUTE MPeEJ-
CTaBM 3a METAJIOTeHUATAa Ha peruoHa. B Hacros-
mara paboTa ce mMpaBW METAJIOTeHEH aHAJIW3 Ha
KBbCHOAIMANCKATA €110Xa Ha 3alaIHATE U IEHTPA-
HUTE YacTy Ha Pononckust MacuB, Ha TEPUTOPUSITA
Ha Bbarapus, ¢ otuntane U Ha HoBaTa MH(MOpPMA-
1ust. MarMaTU3MBT M METAJIOTEHUATA CE OOBBP3BAT
C MPOLECHUTE HA €KCTCH3US W CBOAOOOpa3yBaHE B
peruoHa mpes TO3u eTam. B ChOTBETCTBHE C IPUH-
LUIINTE HA METAJIOTCHHUS aHAJIN3, CIICIUATTHO BHU-
MaHHe € OT/IEJICHO KaKTO HA MUHEPAJHUTE CYyPOBHU-
HY, Taka W Ha PETHOHAJIHUTE PYJOHOCHU CTPYKTY-
PHY ¥ Ha CKaJIHUTE PYIOHOCHU KOMILJICKCH.

B®3 ocHOBA Ha TOBA € U3BBPIICHO METAJIOTEHHO
paiiorupane Ha pernona. [locousa ce popmara Ha
PYIHHUTE Tejia U MUHEPAHUS ChCTaB HA OTICIHU-
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T€ MPOMHMIIICHH TUIIOBE HA MUHEPAJTHUTE CYpPOBU-
Hu. [TogyepTaBa ce peruoHajIHaTa METaJOTeHHA
MO3WIIMS HA PErMOHa, KaTo ce 0OBBp3Ba C Jebdesn-
HATa ¥ CTPOEKa Ha 3eMHATa Kopa.

Pernonajnu py10HOCHU re0CTPYKTYpPH
U PYIOHOCHHU CKAJIHU KOMILJIEKCH

TekTOHCKa €BOJIFOLUS U PETHOHAHU
PYAOHOCHU CTPYKTYpH

Poponckata MeTamoreHHa MPOBUHIUS aCOMUUAPA
MPOCTPAHCTBEHO U TeHeTHIHO ¢ Mopascko-Pomon-
ckata TekToHCKa 30Ha (Georgiev, 2004; ['eoprues,
2007a). ITocnenHaTa ce pasmoJiara BbpXY FOXKHUS
6opa Ha EBpomelickata KOHTHHEHTAJHA IJIOYa
(Dabovski et al., 2002; Dabovski, 2006). Ts e moka-
JIM3ApaHa HEMOCPEICTBEHO Ha CEBEPOU3TOK OT Bap-
JlapckaTa 1 Ha ceBep OT MHTpanoHTuiickaTa CyTy-
pu. 3HAYUTEITHO Pa3sIpOCTpaHEHNE B HEWHUTE TIpe-
JIeJIM UMaT BUCOKOCTEIIEHHUTE MeTaMOp(hHU Tepe-
HU. Tumomopden Geer 3a Hest ca HAIOKEHUTE TIPeE3
majieoreHa MpoNecH Ha eKCTeH3UsA, GOpMHUPAHETO
Ha MeTaMOp(HM SAPEHU KOMILIEKCH (KYIOJIA) U
HaJIOXeHU Aenpecun Mexay Tax (Ivanov, 2000; Ge-
orgiev, 2004). XapakTepeHo € W HAJUYHETO Ha
KbCHOKPEIHO-€OIICHCKH T'PAHUTOUIHU ILTyTOHU B
KYyIOJIUTE, KAKTO U Ha €OICH-OJIMTOLIEHCKHU BYJIKA-
HU3BM B JCIPECUUTE U CyOBYJIKAHCKM Tejla U Naii-
KH B KyITOJIUTE.

1 HNmar ce npeaBu] CKaJlHAU KOMIIJIEKCU C KOUTO OpyJsiBa-
HUATA Ca CBBbP3aHU I'€CHCTUYHO I/I/I/IJ'II/I maparCcHETUYHO.



Mopascko-Pononckara 3012 Brrrousa CpbOcko-
MaxenoHckus 1 Poornckust MacuBH, IPUOIU3ATEN-
HO B 00emuTe, nepunupanu ot E. borues (1971). Te
ca 4acT OT aJIIMiiCKa HaBjlauHa MOCTporka (AHu-
meBckw, 1937; Ivanov, 1989 u np.), Bb3HUKHATIA TPE3
KOJIM3MOHHMS €TaIl OT PA3BUTHETO HA OPOT€HA BHPXY
ceBepHaTa OKpailHMHa Ha TeTHCKUS OKeaH B YCJIO-
Bus Ha komnpecus (Ricou et al., 1999; Ivanov, 1989,
2000 u np.). HaBnnuanusaTa BEpOATHO Ca MOJIAAKT-
HH — CpeIHa opa, paHHa Kpeaa, KbCHA Kpena
(Dabovski et al., 2002).

B kpast Ha KbCHATA Kpena ce OCHIECTBIBA KOJIH-
3us Ha Adpukanckata u EBpoa3maTckaTta KOHTH-
HEHTAJIHU [JIOUH, CHIIPOBOJIEHA C GOPMHUPAHETO HA
rojisMoMainabHu cuHMeTaMopGhHU HaBianu. ToBa
JOBeXIa 10 yAaeOensBaHe Ha 3eMHATa KOpa, ChIPO-
BOJICHO C PErMOHAJIEH METaMOP(PU3BM Ha CKAJIHTE
B eKJOruToB mwin ampubommToB dammec (Ivanov,
2000). Te3u mpomecu OOBEXIAT IO TEpPMaJlHA pe-
Jlakcalys ¥ Cb3JaBaHE Ha IBYCJIOWHA CHUCTeMa —
ropHa Kpexka 1 J1ojiHa rtactuvHaa kopa (Lister, Davis,
1989; Ivanov, 2000). ITpu nzocraTudHa aedopManus
B YACTHYHO Pa3TOIEHATA JOJIHA KOpa C€ JOCTUTA
IO eKCTEH3Ws ¥ Bb3HUKBAHE HA MOPEANIIA OT METa-
MOpPQHU SIAPEHU KOMILIEKCH (KYIOJIH).

Te3u xynonu MMaT CUHXPOHHO pa3BUTHE U aHa-
JIOTHYEH CTpOeX. B smparta Ha kymosurte (JOJIHA
IJIaCTHYHA KOpPa, MUTMAaTUTOB KOMILJIEKC) C€ yCTa-
HOBSIBAT METaMOP(UTH, 3aCETHATH OT CHJIHA MUT-
MAaTH3aI¥s U aHATEKCHUC (METarpaHUTH, MUTMATH-
TH, MUTMAaTH3UPAHN THAMCH, €KJIOruTH). B ManTH-
aTa Ha Kynojute (rOpHa Kpexka Kopa, ,,IbCTbp*
KOMILJIEKC) C€ pa3KpUBaT pa3HOOOpa3HU THAWCH,
aM(puOOJIUTH, MPAMOPH U CEPIICHTUHU3UPAHU YJI-
TpabasuTu.

KbcHusT cTaguit Ha eKCTEH3Us € CBbP3aH C €K-
CXyMamnus ¥ TEKTOHCKA €pO3MsI Ha SOPEHUTE KOMII-
sekcu (Ivanov, 2000). Mexay KymoJuTe U 1O Tepu-
¢depusTa UM ce popMHUpaT HANOKEHU ACHPECHH
(Georgiev, 2004, 2005). B Ts1x ce ocblecTBsBa Cliaji-
KOBOJHA JI0 INTMTKOMOPCKA CeTUMEHTANus (Tajeo-
[EH—€OIICH) 1 THTEH3UBEH BYJIKAHU3bM (€OLI€H—OJIH-
rOIIeH, Ha FOT B I'bpuust 1 MUOIICH).

B Popornckust MacuB ce OTIeJISIT 3anaiHOPOIOTI-
cku, LlenTpaanopomoncku u M3TOYHOPOIONCKH
komiuiekcHu kynosim (Georgiev, 2006). Te ca ycmox-
HEHU OT MO-BUCOKOPA3PSIHA KYMOJIH U HAJTOXECHU
IIETIPECUHN.

3anaounopooonckuam komnaexcen Kynos (BKIL.
Puna u IupuH) e OOMIIHO HACUTEH C TPAHUTOUIN
OT paHHHS €KCTCH3MOHCH eTall. 3amaaHaTta My Iie-
pudepus ¢ nqehopMupaHa OT MO-MJIAIHS HEOTEH-
cku Ctpymcku rpaber. CTpOexXsT My € YCIIOXKHEH
oT ,,0mTHUSA MecTeHCKU rpabeH, U3ITbJIHEH C €OICH-
CKU Y OJIUTOICHCKU CEOUMEHTH W NMPETUMHO KHCe-
nu BynkauuTu. Ha ceBep u ceBepousTok ot Mec-
TEeHCKHs rpabeH ce pasmojara Puno-3amagHopo-
JOTICKUAT KYIOJI, Ha Forou3Tok — bapytun-Enatus
KyIOJ1, a Ha roro3amnan — [IMpuHCKUAT KyIoI.

Ilenmpaanopodonckuam KOMNACKCEH KYNoa €
noMuHUpPaAH 0T Mamancko-/laBunkoBckus Kynoi. B
SIIPOTO My C€ pa3KpUBaT MUTMATHU3MPAHU THAMCH,

19 Cnucanve Ha BBITapcKOTO re0JIOTHYECcKO APYXKECTBO, KH

a o nepudepusaTa My — IrbCTPUSI METaMOP(HeH KOM-
miekc (Ivanov, 2000). CeBepHata My nepudepus e
nedopmupana ot Ilupokonbiiku, JIsckoBenKd u
JoOparbIku Ko OT MO-BUCOK pell. Mexay Te3u
BTOPOCTETICHHU KYIIOJIX CE pa3iojiara XBOWHEHCKUS
rpabeH, U3IIBIHEH C OJIMTONEHCKA CEOIUMEHTH U
NPEeIUMHO KHCEJIM BYJKAaHCKU ckaiau. Mexny Ma-
nancko-JlaBunkoBckusi, upokonsmikus u JIscko-
BELIKMS KyMoJu ce Hajlara CMOJIsSTHCKaTa JIeTpecHsl.

Bpanuroso-Jlocmarckara, CMoisHCckaTa u Bu-
THUHCKAaTa JENPECUU OTIAEIT 3amaJHOPOIOICKHUS
u LleHTpaTHOPOOOIICKUS KOMIUJIEKCHU KynoJu. 13-
I'bJIHEHU Ca C €OL€HCKU U OJIMTOLEHCKH CeIUMEH-
TH, PHOJIATOBY UTHUMOPHUTHU U B TIOJYMHEHO KOJIH-
YECTBO AHME3UTH U JIATHTH.

HUszmounopoooncku komnaekcern kynoa. OCHOB-
Ha MMO3WTHBHA CTPYKTypa B Hero e beiopeukus ky-
noJt. To# e neopmupan B 3anagHaTa cu yacT ot Ke-
CHOMPCKHUS KYIIOJ, KATO CTPYKTYpa OT MO-BUCOK PEI.

Momuunrpanckarta genpecust pazness Lleatpasni-
HOpOAOINCKHUS U M3TOYHOPOMONCKHS KOMILIEKCHU
kynoJju. CeBepou3TOYHOPOIONICKATA U 371aTOYCTOB-
cKaTa JelMpecuy ce pasmojiaraT Mo CEeBepOU3TOU-
HaTa nepudepus Ha Pomonckus macus. Tpute nemn-
pecuu ce obenuasBaT B KbpIKaauiickust peruoH u
3aeHO 0OpasyBaT H3mouHopo0onCcKomo noHudice-
Hue (UBanos, 1960). To € U3MBJIHEHO C MaJICOIEH-
OJIUTOIIEHCKUA CEAUMEHTH U €OIEH-OJUTOIEHCKH
CPEIHOKHCEJIN U KUCEIU BYJIKAHCKH CKaJIH.

3analHOPOJIONCKUAT KOMILJIEKCEH KYIOJ Ce Xa-
pakTepu3upa ¢ Hali-nebena 3emHa kopa (38—52 km;
0030p B Boykova, 1999). LleHTpaTHOPOAONCKHUSAT
KOMILIEKCEH KyIOJI UMa CpeaHo aeberia 3eMHa Kopa
(35-40 km), a MI3TOYHOPOAONCKHUAT KOMILIEKCEH
KyIIOJI C€ OTIMYaBa ChC CPAaBHUTEIHO HAal-THbHKA
3eMHa kopa (32-36 km).

KbcHOanmmiicku MarMaTu3bm
U PYOJOHOCHH CKaJIHU KOMIIJICKCH

ITaneoreHckuTe MarMeHu ckajiu GOPMHUPAT TOSIC C
Hanpasiienne C3-FOU, xoiito ce ciaequ ot Ciose-
Hus, npe3 Corpbus, Makenonus, brarapus un
DIepuns no Espomneiicka Typuus ¢ nbkuUHA Hal
1200 km u mmpuna 10 130 km. Toit e mokanusupan
B npenenute Ha CpbbOcko-Makenonckus u Pomor-
CKUsI MaCHBH ¥ OKOJIO TeXHHUTE IpaHuim. To3u mosic
e onucad kato Makenono-Pononcko-CeBepHoereii-
cka ByJkaHcka 30Ha (Harkovska et al., 1989).

ITaneoreHCKUAT MAarMaTu3bM € IPOIYKT HA IPO-
necute Ha exkcteH3us B Mopascko-Pogonckara
30Ha. MarmeHnara 30Ha o6ade He ChbBIAAaT TOYHO C
IPaHULIUTE HA Ta3W TEKTOHCKA 30HA. B 3amanmnata
CHU YacT MOsICHT mpecuya Bapaapckarta 30Ha U 3a-
BHBA Ha 3amaj 1o ceBepHarta nepudepus va JnHa-
punute. Ha Teputopusita Ha bbarapus To3u mar-
MaTU3bM ce ycTaHOBsBa U B Kpanmmunure u B I'op-
HOTpaKuicKaTa Jenpecus, HO OKOJIO TPAHUITUTE UM
¢ Pogonckust macuB. PasrpannyaBaT ce aBa Tumna
MarmMaTHu3bM, CBbP3aH C MPOLECUTE HAa €KCTEH3US
(Georgiev, 2004, 2005).
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Mazmamu3sem Ha paHHUA eKCIMEH3UOHEH eman

[Ipes HavaTHUS eTan HA MOCTKOJIM3UOHHATA EKCTEH-
3us (KbCHA Kpema—eoreH, (86(69)-36 Ma; 0630p B
Teoprues, 2005) ce BHeAPSABAT CHHTEKTOHCKH U TIO-
CTTEKTOHCKHM T'DAaHUTOUIM B TOpHATA Kpexka Kopa
(Ivanov, 2000; Machev, Klain, 2000; Veit et al., 2003).
Te ca B xunoabucasieH ¢aiuec u ca ¢ KUCeJl ChCTaB
— FPaHOIMOPHTH, TPAHUTH M JICBKOKPATHU TPaHM-
1 (Maues, 1993a, 1993b; Hensikos u ap., 1998;
Kamenov et al., 1999) ot xanmueBoakaHaTa U BU-
COKOKaJIMeBO-KaJIIieBoaIKaIHaTa cepus. To3u mar-
MAaTH3bM € JOKAJU3UpaH B MpPEAeSINTe MbCTPUS
KOMILIEKC Ha sapeHuTe Komiuiekcu. Hacummaneto
C TakuBa TPAHUTOUIY € HAW-OOWIIHO € B pallOHUTE
¢ Hali-fneberna 3eMHa kopa (3amagHOPOONCKH KOM-
IIekceH KymoJi, 40—52 km), kb1eTo U3rpaxaaT 3Ha-
YUTEJHU 0 00€M TUTYyTOHHU.

OtTaensaT ce ABa THUIA TPAHUTOUIHM ILJIYTOHH
(ITeiiueBa u ap., 1998; I'eoprues, 2005). ITupuncku-
SIT THII € C BUCOKH CTOMHOCTHY Ha HAYaJIHUTE CTPOH-
muesu otHomenus (¥'Sr/*Sr), — ot 0,709 mo 0,723,
npexumHo B mHTepBasa 0,710-0,713 (3aropues,
Mypbar, 1983; 3aropues u 1p., 1987, Machev et al.,
2000). Te3u mIyTOHH Ce pasmojarat Mo ,,0uTHuTe”
30HM Ha 3amaJHOPOIONCKUS KOMIUIEKCEH KYIOJI, B
yYacTBINTE C Hall-neberna 3eMHa kopa (OKOJIo ¥ Haf
45 km). Te BepOsITHO ca pe3yJITaT Ha MOOWIIA3AIIN-
sTa HAa KOHTHHEHTAJHA KOpa B JOJHUS IJIACTHYCH
cioit — S-tun rpanutH (3aropues, Myp0Oat, 1983;
3aropues u 1p., 1987; Maues, 1993a). ToBa ca miy-
TOHWTE B paiioHa Ha [IMpWH IJIaHWHA U OKOJIHOCTH-
te u (LenTpanmnonupuacku, CeBEpHONMMPUHCKH,
Bes0bor, Temeso).

Puno-3anagHoOpoAONCKUST TUI MMa 3HAYUTEN-
HO no-Hucku (*’Sr/*Sr), — ot 0,705 mo 0,709, o6uk-
noBeHo okosio 0,706-0,708 (Soldatos, Christofides,
1986, IleitueBa u ap., 1998; I'eoprues, 2005). Tyk ce
BKJTFOUBaT Pryto-3ama THOpOIONCKKst GATOJIUT U BCHY-
KM OCTaHaJI¥ IUIyTOHHU 32 KOUTO MMa JaHHu — Eia-
st (Pepumst) u Uyuynura (U3tounn Pomomm). Te
ca BHEJIPEHHU 110 ,,CKJIOHOBeTe" Ha 3amagHopOa0N-
CKHsI KOMIUIEKCeH KynoJ (Pmio-3anamHopomoncku
6aTtomuT, EnaTus miyToH), KOUTO ca ¢ aebennHa Ha
3eMHaTa kopa 40—45 km, nnu B LlenTpanHopomon-
ckusi 1 VI3TOYHOPOIONCKUS KOMILJIEKCHH KYIIOJIH,
KOHUTO ca ¢ AebennHa Ha 3eMHaTta kopa 32-40 km.
Te BeposITHO CBINO ca pe3yaTaT Ha MOOUJTU3AIUS B
JIOJIHUS TIJIACTUYEH CJION Ha 3eMHAaTa Kopa, HO ChC
3HAYMTEJIHO yYaCTUE B HesS Ha parMeHTH OT IO-
cTapa okeaHcka kopa (I-Tuir), a Bb3MOXHO U C IPH-
BHOC HA MaHTUHHO BEILECTBO.

Mazmamu3zem HA K6CHUA eKCMEH3UOHEH eman

MarMaTu3MEBT 1pe3 TO3M eTall (€0IEeH—OJUTOLEH,
40-27 Ma?) e npeIMMHO BbB BYJIKAHCKH U MO-PSJI-
KO B CyOByJIKaHCKM (panuec. Tol € MpeauMHO C Ku-
CeJl ¥ B MMOJUYMHEHO KOJUYECTBO ChC CPEIHOKHCEI
CBhCTaB U € JIOKAJIM3UPAH IPEIUMHO B HAJIOKEHUTE
nemnpecud. B snpeHHTE KOMIUIEKCH MarMaTu3MBT
OT TO3H €Tall € CIJIHO PEAYIHPAH U € IPEeACTaBeH
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OT KHCEJIH, IO-PSIAKO CPETHOKHUCEIH 1 Oa3UYHH, CY0-
BYJIKAHCKM JTaWiKU U Teja.

To3u MarMaTu3bM, Ha TepUTOpUATA HA Bbira-
pusi, ¢ JIOKaJu3upaH B TPHU BYJKAHCKH paiioHa:
Crpymcku, Lenrpamaopoorncku u 3TouHopomor-
cku (Harkovska et al., 1989). OnucBa ce HamTBXKHA
30HAJIHOCT B pa3npenesieHnueTo My. B paiiona c Hait-
nebela 3eMHA KOpa, 3amaJIHOPOJIONCKA KOMILIEK-
ceH kymoj (40-52 km), To3u MarMaTU3bM IOYTH
nuncsa. Bynkanusmsr B MecTeHckus TpabeH e u3-
xrouerue. B 3C3 u UFOU mocoxka ot To3u neHTpa-
JieH paiioH (croTBeTHO CTpyMCcKH U LleHTpanmHOopo-
IIOTNICKY BYJIKAHCKM PaiiOHM), KBIETO 3eMHATa KOpa
e ¢ nebenuna 35-40 km, MarMaTu3MBbT € MPETUMHO
C KHCEJI ChbCTaB —PHUOJIMTH, PUOJAIMTH U TAIWTH.
CpeHOKUCENNTE Pa3HOBUIHOCTH UMAT CYUTHO HOJI-
yrHEeHO 3HaueHue. B MI3TouHOpOAONCKUS BYyJIKaH-
CKH paiioH, KbJETO 3eMHAaTa Kopa e Hai-ThHKa (30—
35 km), MarMaTH3MBT € IpeICTaBeH Hali-OOMITHO U
€ CbC CPEIHOKHCEJl M KUCeJ ChCTaB. baszmuHuTe
Pa3HOBHUIHOCTH CBIO Ca NMPEICTABEHHW, HO MMAT
noaunHeHo 3HaueHue. B Ctpymckus u LlenTpanHo-
POJONCKHUS BYJKAHCKH PAOHM MarMaTU3MET €
MPEIUMHO OT KaJIIHEBOAIKAIHATA U BUCOKOKAJIHe-
BO-KaJIIUEBOAJIKAJIHATA CepHs, JOKaTO B I3TOUHO-
POJIOTICKUS BYJIKAHCKU PAaOH € TJIABHO OT BHCOKO-
KaJIMEeBO-KAJIUEBOAJIKAIHATA U IOIIIOHUTOBATA JO
BHCOKOKaJIMeBO-cybakaaHaTa cepus (Harkovska et
al., 1989; Georgiev, Milovanov, 2004).

Hauvanuute crponuuesu otnomenus (¥'Sr/*Sr),
32 KbCHOEKCTCH3MOHHUSI MarMaTHU3bM BapupaT B
CPaBHUTEJIHO IIMPOKH rpaHunu, Hak-yecto 0,704—
0,709. Te3au maHHM mpeAIoJiaraT, Y€ MarMaTU3MBT
OT TO3M €Tall IMa MAaHTHEH NMPOU3Xod. Mexmay oT-
NETHUTE KYIOJIX U TI0 iepudepusiTa UM, B Iporeca
Ha cBONOOOpa3yBaHe M €KCXyMalWs Ha SAPEHUTE
KOMILIEKCH, CTaBa N3THHIBAHE HA 3€MHATa KOpa —
Ha IMMOBBPXHOCTA C€ HAJIaraT JEeNpecuu, a B IbJI0O0-
YHHA C€ OCBIIECTBSABA MAHTUEH JUATTUPU3IBM U
IPOHMKBAaHE HA MarMy C MAHTHEH ITPOU3XOT B 36M-
Hata xopa. [Ipu IBWXEeHNEeTO Cu HAarope, Te3M Mar-
MU ce 000raTsBaT B pa3JMyHa CTEIEH C KOPOB Ma-
tepuai (0030p B [eoprues, 2005).

MeTajloreHH! eTanu u MNPpOMHUIILJICHO-
FeHETUYIHHU TUIIOBC MUHEPAJIHU CYPOBUHHA

MeTtanoreHHusAT 00Uk Ha Pomonckata mpoBUHIUS
ce oopMs Ipe3 KoCHOAANUIICKAINA enoXa, KOTaTo
ce oOpa3yBaT MOYTH BCUYKH TPOMMUIILICHU HATPYII-
BaHUS HA €HIOr€HHUA METAJIHU U HEMETAIHH I10JIE3-
HU n3Komnaemu. Te ca reHETUYHO U/WJIN MapareHe-
TUYHO CBBHP3aHU C KbCHOAJIMUMCKUSA EKCTEH3NOHEH
MarmMaTu3bM. 3aToBa IpaHMIUTe Ha PomomckaTta
MeTaJIoTeHHa MPOBUHIMS CHBIAIAT C apeaja Ha
pasnpocTpaHeHne Ha TO3u MarmMatuzbM (Ieopru-
eB, 2007a) — Makenono-Pononcko-CeBepHoereiic-
Ka MarMmeHa 30Ha. [lo-cTapuTe MeTaJIOrTeHHU MpOo-
SBM UMAT CUJIHO IIOJYMHEHO 3HAUECHHUE U HE Ca O0EKT
Ha 00CBXIaHe B Ta3u paboTa.



O6pasyBaHeTO HA METAMOP(QHUTE SIOPEHU KOM-
IJICKCH, TPAHUTOUJIHUAT MarMaTu3bM, Bb3HUKBA-
HETO Ha OACNIPECUH, NU3ABUTE HA KbCHOCKCTCH3NOHCH
MAarMaTu3bM U OpyAsdBaHC Ca €AWH HENPCKbCHAT
B3aMMOCBBpP3aH mporec. OpynsBanus ce GopMu-
paT B pa3MYHU €Tally OT TO3W MPOIEC.

KbcHOkpeaHo-eoneHcku
MeETaJIOT€HEH eTaIl

MuHepaaHuTEe CypOBUHH Ha TO3U €Tall Ca T€HETUY-
HO U/WJIM NapareHeTUYHO CBbP3aHU C pasmiedaHu-
T€ Beue I'PAHUTOMIIHU ILTyTOHHU, OOpa3yBaHU Ipe3
paHHUS CTaaui Ha eKCTeH3Us. MeTanoreHHaTa UM
IPOIYKTHBHOCT € IoKa3aHa B Tadum. 1.

Ihaenu opyoasanus

Boagpam-moauboenosu ckapHosu Haxoouwa u py-
oonposesenus. Hali-3HAUNTETHO € HATPYIIBAHETO B
MyCOMHUIIIEHCKOTO PYAHO TOJIE ¢ €JHOUMEHHOTO
Haxojauine u noseue oT 10 pygonposisienus. Opy-
JISIBAHETO € MPEACTaBEHO KATO 30HM U HEMPABWJIHU
TeJla Cpell CKApHUPAHUTE MPAaMOpPU Ha CEBEPOM3-
TOYHMS KOHTAKT Ha TemoBckus miyToH. CkapHUTE
ca KaJIIIMEBH, KATO BBPXY TAX C€ HajaraT MUHEpa-
JIUTE IeeUT U MOJIOaeHuT. B mepudepuute yac-
TH Ha PYIHOTO MOJIe ce 0OpasyBa MOJUMETaJIHA
MUHepaIu3anus — rajJeHuT, chajJepuT u Ip.

AHaJIOTHYHU OpYISBaHWS Ca YCTAHOBEHH CHIIO
B OCKapHEHUTE KOHTAKTH Ha IOrosamajHaTa 4acT
Ha TemroBCKWS TUIYTOH U OKOJIO Pa3KpUTHUATA Ha
JIexoBcKus IUTyTOH U HSIKOJIKO MO-MaJIKi HHTPY3UB-
Hu Tena. [lomo6Ha e 1 MUHepau3anusaTa B paiiona
Ha FOpykoBo-/loranoBckaTta mporao3na o (3a-
naaau Pomomnn).

Boagpamosu xuopomepmainu U CKAPHOBU HA-
xoouwa u pyoonpoasieHus. Haii-tunudeH npen-
cTraBuTel € [ pbHUYAPUIIKOTO PyIHO 1oJie. To BKITFoU-
Ba €JHOMMEHHOTO HAXOJIUIIE U HIKOJKO PYIONpPO-
SIBJIEHUs, TJIaBHO ¢ Pb-Zn MuHepau3anus, KOUTO
0o(hOpMAT BBHIIHA MO-HUCKOTEMIIEpATypHA 30HA
(¢ur. 1 u 5). PynauTe Tena ca BMECTEHH B IPAaHUTO-
unute Ha Puiio-3anamHoponornckus 0aTouT U ca
TSACHO CBbp3anu ¢ babskcko-I'pamoBckara aucio-
kanus (dumutpos, 1981). OpynsBaneTo ¢ mox ¢dpop-
Marta Ha Xwin ¢ npjokuHa 70 400 m u mebenmna
obukHOBeHO 10 0,5 m, HO Ha OTAEJIIHA MECTa U JI0
15 m. PynHuTe Xuiu ca BMECTEHU B PYAOHOCHU
30HM, OT/IeJICHN efHa oT Apyra Ha 200—-400 m. InaB-
HaTa pyJIOHOCHA 30HA € IbJjira okosio 3 km. Ha mbii-
6ounHa pymgHHUTE 30HM ca mpociuenenu a0 1000 m.
[maBHUTE MUHEpanu ca kBapl (OOMKHOBEHO HAJ
80%), mupuT, 1IeeauT, OpToKIa3. Bropocrenenuu-
T€ MHHEpAJU ca NPEeACTABeHH OT TaJICHUT, cdajie-
put, Xxankonuput. Kato nmpumecu ce ycTaHOBSIBAT
MarHeTuT, MOJIMOJIeHuT, OucMyTuHHAT U Ap. Kap-
OoHaTUTE ca MPEACTABEHH OTPAHUYECHO U TO IJIaB-
HO OT KaiuuT. OpyAsiBAHETO € 3aCETHATO OT UHTEH-
3WBHU MOCTPYIHU TEKTOHCKHU NBIIKEHUS, KAaTO CE
IlocTHTa 10 Bb3HUKBaHETO Ha puonuTH. I1o cBom-

Te 0COOEHOCTH PYOHOTO IIOJIE CE OTIIMYaBa OT TPa-
JNUIIMOHHWS JXUJIEH THI BOJI(QPAMOBH OpYyASBAHUS:
1) pyaHUTE KWJIKM ca CUITHO TOJIETaTH, HAKJIOH OKO-
710 30°. ToBa e HECBOWCTBEHO BBHOOIIIE 32 XUAPOTEP-
MAaJIHATE XWJIHM HaXOOWINa; 2) *XKWIHUTEe BoJipa-
MOBH HaxXOAWIIa OOMKHOBEHO ca KBapIl-BoJihpamu-
TOBU C Tpaii3eHOBU MeTacomaTtutu. B I'prHUapuma
T€ ca KBapIl-IeeTUTOBA C MUKPOKJINHOBU METACO-
MaTUTH; 3) HEOOMUYAWHO BUCOKO € ChIbPIKAHUETO
Ha TMUPUT B PYAUTE — HAXOJUIIETO BCBHITHOCT €
KBapI-MAPUT-IeenToBO. C IMOCOYEHUTE MIUHEPA-
JIOTO-TeOXUMHUYHY ocobeHocTH [ ppHYapuna mokas-
Ba CXOACTBO C MHOTO PEIKHUTE KBapI-CyI(hUITHO-
meeJuToBH Haxonuma (tun borytu, LlenTpasien
KasaxcTaH), HO ce pa3juyaBa OT TAX IO CIJIHO IO-
Jjeratata opMa Ha XKWIATE U CIenuPUIHUTE Me-
TaCOMATHUTH.

M3BbH [ ppHYAPUIIKOTO PYyIHO MOJIE Ca YCTAHO-
BeHU W Apyru mwiomu ¢ W pynomnposisierus: Ce-
nemTe puiicku esepa (Ceseposananna Puna) — ckap-
HOBO opynsBane (Kensskosa-IlanaitoToBa u ap.,
1972) u Hapeuen (Llentpanaau Pogonu) — xuiu u
XKIJIKM C KBapIl, IIEeJIUT U HE3HAYMTETHO KOJIMYe-
CTBO CyJIpuIy.

Moauboenosu xuopomepmasnu Haxoouwa u
PYoonpoasieHuA. 3aemMat MbPBOCTEIIEHHO MSCTO B
apeajia Ha pa3smpOCTpPaHEHWE HAa KbCHOKPEIHO-
COIICHCKUTE IPAHUTOUIHY IUTyTOHU U MeTaMOp(Ha-
Ta UM pamka. OpyIasBaHUATA B MOBEUYETO CIIydan
ca coOCTBEHO MOJILOIEHOBH, ITO-PSAIKO C y4acTHe-
TO Ha BOJIPpaM KaTO IICEITUT W MMOYTH II'bJIHA JIVII-
ca Ha BoJippaMuT, 0OMUaeH MUHepaJ-pumec B Mo
XHIpOTepMaiHu Haxomuiia. I1o Mopdonorus Mu-
HEpaJM3aIuuTe Ca KUJICH WU KUIKOBO-BIPHCHAT
THIL.

Haii-chIiiecTBeHO € HaTPYIBaHETO Ha MOJIMOIeH
B babskckoro pynuo mone (Hemues, Jumurtpos,
1965). To € reHETUYHO CBBP3aHO C KbCHUTE (a3u
Ha Puio-3amagHopomonckus 6aTOJUT, KaTo € pas-
MOJIOKEHO B 3amajgHaTa My mepudepus. Pynmaute
TeJla UMaT XKwiHa hopma ¢ mbjokuHa 710 300-400 m
u nebenmaa obukHOBeHO o 1 m. Bmectenn ca B
NepecTy MYKHATHHU IO OTHOIIeHWEe Ha Bbabskcko-
I'pamoBckaTa guciokamnus. YCTAHOBEHHM ca 2 HaXo-
numa u 20 pynonposiBiieHus. B mepudepHaTta 30Ha
Ha PYIHOTO TIOJIe Ca MPEACTaBeHU MpeauMHO Pb-
Zn MuHepanu3anui. MUHEpaJHUAT ChCTaB € [JIaB-
HO kBapn (obukHOBeHO >90%) u cyndumu — mo-
JMOICHUT, HUPHT, TAICHUT, CHATICPUT, XaJIKOTIUPUT.
KaTto mMuHepaJm-npuMecu ca NMpejcTaBeHH Ipe-
muMHO cyidoconn. KapboHaTuTe ca OorpaHUYEHO
MPOSIBEHU, TIIaBHO KajuT. Pb-Zn MuHepanmu3anum
CBITIO UMAT XKUJTHA (hOpMa U Ca U3TPANICHH P EIUM-
HO OT KaBapil, chaJiepuT U raJieHuT. B Hskou cirydan
CpPaBHUTEJIHO T0Ope € 3aCThIeH KaJIIUTET. baOsk-
CKOTO PYJHO T0JIe UMa JIB€ HEKOHBEHITUOHATHHA OCO-
6enocTu: 1) moBuUIIeHA 3JIaTOHOCHOCT (Au 110 2 g/ft),
(akT cbBCEM HeXapakTepeH 3a MOJUOIEHOBUTE
HaxOJIMIIa; 2) OKOJIOPYAHUTE METACOMATHUTH Ca I10-
CKOpO CEpHIIMTOB, a He TpaiizeHoB wim K-demmmr-
NATOB THII, KOUTO Ca TUOUYHU 33 MOJIIOIECHOBUTE
JKUJTHU HaXOJIMIIA.
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Tabmumna 1

Memaanoeenna cucmemamuka Ha opydﬂeaHuﬂma

J10JIHOOCEHOBCKO IIErMaTUTOBO MOJIE
3anaaHopoOICKO NErMaTUTOBO HOJIe
Haxoaume Kpymieso

Pecuonannu pyoo- Pyoonocnu .
Pyonu cyopaiionu u Pyonu nonema, npocnoznu naowgu u
HOCHU 2€0CmPYK- CKannu I'nagnu npomuwineno
PYOOHOCHU NOWLU U3BDH OMmOenHU HAX00U WA U
mypu u CbomeemHuu | KOMnIeKcu, 6AMCHU KOMNOHEHMU
. max pyoonposenenus
PYOHU pationu ev3pacm
3anaHOpOJONICKI KBCHOKPEIHO- Puno-3ananHopoponcku I'pbHYapHIIKO pyAHO 1ONe w
KOMIUIEKCEH KYIIO0JI €OLICHCKH pyzeH cyopaiion (Puio- Babsikcko pyznHO mosie Mo
(3amaHOpOIONICKH TPaHUTOHJICH 3amaJHOPOROIICKU KyIIOI) BenHrpaicka nporao3Ha oy Mo
pyZleH paiioH) KOMIIJIEKC IOpyxoBo-/laroHoBcka mp. miomy W, Mo
Puiicku e3epa nporuo3Ha oy W, Mo
CpeOpeHcka IporHo3Ha oL Au, Ag
CeBepOM3TOYHOPIIICKO PYIHO IOJIe U

MYCKOBUT, (ermmaT
MYCKOBUT, (erymmaT
Fe

KBCHOKP.-COLICH.

I'PaHUT. K-C

ITupuncku pynen cyopaiion | MyCOMHIIEHCKO PyIHO IOJIe W, Mo
(ITnpuHCcKH Ky1OI) IOxHOMMpHHCKA NPOrHO3HA IO W, Mo
Be3boxka mporHo3Ha o Mo
Kpecnencka nporaosHa oy Mo
CHUHaHUIIKO PYAHO [0JIe Pb, Zn
IlenTpanHONUpPUHCKA MIPOTH. IO Fe, Pb, Cu
OOuauMCcKa POrHO3HA IJIOLT Au, Ag
ITerpoBo-JIexoBcka mporHo3Ha 1o Au, Ag
JIoOpHHHIIIKO TErMaTUTOBO II0JIE MYCKOBUT
TemoBcKo IErMaTHTOBO MOJIE IOBEIUPEH KBapI]
H3BETP. KOpa Ha Pynonposisnenue Jlsneso Fe
yntpabas., Pgs
KBCHOKP.-€OIICH. | APYTU PyJOHOCHH ILJIOLIH Bapyrtun-byiinoBcka nmpornossa oy | Mo, U
TPaHUT. K-C Kanuran-/lumutprueBcka mp. miomg Cu, Au, Ag
OJIUTOLICHCKU MecTeHCKH pyleH PubHOBCKO pyaHO nose (M3TOYHA Sb
PHOIUTOB cybpaiion (MecTeHcKka paMKa Ha JepecusTa)
KOMILIEKC JernpecH + U3TOYHA PaMKa)
IUIMOLIEHCKU Haxoanme Enemnuna U
CEIMMEHTH TonenemyeBcko pyaHO mone JMAaTOMUTU
KBaTE€pPHEPHHU T'opHOMecTeHCKa MPOrHO3Ha IJIOL pascunHo Au
CEIMMEHTH
Lentpannoponon- KbCHOKPEHO- IOroBo-Hapeuencku pynen | IlepceHkcko pyaHo mone Pb, Zn
CKHM KOMILICKCEH €OLICHCKH cyOpaiion IOrogcko pone none ¢byopur
kynoa (L{enTpanHo- | rpaHuTOMACH Hapeuencka nporsosHa o Y
POIOICKH PyAcH KOMILJIEKC
paiion)
JIpyTU PYAOHOCHH IJIOLIH Tononoso-HoBakoBcka nporH. mwiom? | Au, Pb, Zn
JIsckoBenka IporHo3Ha miomni? Fe
Morunuiko-PaiikoBcka mpors. miaon; | Mo, Au
EnxoBen-Morunauiika nport. mioig (enuu., FOBEJ. KBapi|
OJIMTOLIEHCKH Manancko-/laBuIKOBCKH MapjaHcko pyAHO 1ose Pb, Zn
PHOJIUTOB pylzieH cyOpaiioH JIBKMHCKO pYAHO 1OJIe Pb, Zn
KOMILJIEKC (Mapnancko-/laBuiKOBCKH J1aBUAKOBCKO pyJIHO IOJIE Pb, Zn
KyI10J1) EHBOBYEHCKO pyIHO 1oie Pb, Zn
ApIUHCKO PYIHO I0JIe Pb, Zn
Tukascka nIporHo3Ha IJIom; Pb, Zn

I'b1b00OBCKO IErMaTUTORO T10JIC

IOBEJIPEH KBapIl

OJIUTOLIEHCKH
PHOJINTOB
KOMILIEKC

U3BETP. KOpa Ha
ynrpab6as., Pgi»

MuxaakoBCKHU pyJaeH MuxajakoBCKO pyAHO Iojie ¢dayopur

cyOpaiion (bpauuroso- Haxoauie CTOMaHOBO ATYHUT

Jlocnatcka aenpecus

+M3TOYHA paMKa)

IPYTH PYAOHOCHH IIJIOIH Haxoauiie CMoIsiH U
Kpuurmcka nporaosHa mioi Sb
Haxoauiie ['opHocaB MarHe3uT

W3BbH BabskckoTo pymHO mosie MaHeB u p.
(1994) o6ocobsBaT MeT IPOrHO3HU ILIOIIK 3a Mo
opyasBanus: Kpecunencka, be3doxxka, Benuarpan-
cka, bapyrun-byiiHoBcka 1 Moruwnuika. YctaHo-
BSIBAT C€ M €IMHUYHHU pYLONposBieHus — Pailkoso,

JIbku u np.
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Bmopocmenennu u ocpanuyieno pasnpocmpanenu

opyosaeanus

Ileemamumosu naxoouwa Ha deadwnam u myc-
kosum. CBbp3aHy ca npeaumMHo ¢ Puno-3anamgHo-
pomonckus 6atonut, be3boxkus u CMUISHCKUS



wiyToHu. [lermaTtutrTe ca aqOUT-OJIUTOKIIA3-MHUK-
POKJIMHOBU WJIM MUKPOKJIUH-ajioutoBu (MBaHOB,
1989, 1991). BbB BpBb3ka ¢ Puio-3anagHopomonckus
6aTOIUT BB3HMKBAT [JOJTHOOCEHOBCKOTO U 3amaj-
HOPOJOIICKOTO IIETMAaTUTOBH MojieTa. Te BKIrouBaT
mo 3—4 HaxonwWIla W pemulia MPOSBJIEHUS C MPO-
MUIILIEHO BaXXHU MUHEPAIH QeI IIIIAT ¥ MyCKOBUT.
IlermaTtuTHTe OT 3aM1aTHOPOIOICKOTO MOJIE CHABP-
XKaT CBINO Oepwit, KOJIyMOUT, MUPKOH U Ap. Kbm
JIOOpHHUIIIKOTO MOJIe MPWHAJICKH €THO HAXOTHIIE
¥ HSKOJIKO IPOSIBJICHNS HA MyCKOBUT. [lermMatuTu-
Te CBbp3aHu ChC CMUWISHCKUS IUIYTOH Ca IO-0rpa-
HUYCHO IPOSIBEHU U C IIO-MAaJIK! pa3Mepy Ha TeJa-
Ta. YCTaHOBEHO € eaHo Haxoxuile (CeJniiie) OT MUK-
POKJIMHOBU M aJIOMT-MHUKPOKJIMHOBH METMAaTHUTH,
CypoBHHa 3a (enmammar.

Ileemamumosu Haxoouwa Ha 108eAUPEH K8APY
(Kkamepru neemamumu). YCTAHOBEHHU ca B ABa JIO-
kanuteTta. B FOxen IlupuH MUKpOKJIMHOB TUI II€T-
MAaTUTH Ca JIOKAJIU3UPAHU B U OKOJIO TemoBcKus
IUIyTOH. J[pyTHsT JOKAJIUTET € B paiioHa Ha C. ['bJrb-
60BO, ceBepHO OT ApauHO. Tyk MUKPOKJIMH-aJI0u-
TOBH METMATUTH, KATO MOCJIOWHU U CEKYINU TeJa,
ca BMECTEHHU B rHaiicu. IHTpy3uB HE ce yCTaHOBS-
Ba, HO C€ IIPENIojara CbIieCTBYBaHETO MY B TBJIOO-
yuHA. M B [BaTa JTOKAJUTETa KBAPLET € KAaTO ILIa-
HUHCKU KPUCTaJl, aMETUCT U JP.

Fe (maznemum-cxaprosu) Haxoouwa u pyoonpo-
Aeaenua. imat nBosika mosunus. B emHm ciyuam
ca MPENCTABeHH OT PYIONPOSBICHUS HECHMHEHO
TeHETUYHO CBbp3anu ¢ mryTond (Llerrpanmnonupun-
CKHM U 1ip.). B nmpyru cityun ca 6e3 Bumuma Bpb3ka ¢
MarmMatu3bM. [TocaenHuTe ca JoKaIu3upaHu B 1B
paiiona — Jle6pen—Kpymepo (lomnenenueBcko) u
JIssickoBo—MuxankoBo (JleBUHCKO), KaTO IMO-ChIIle-
CTBEHO € HaTPYIBAaHETO B IbPBUS paiioH (Hax. Kpy-
meBo). PynauTe Tea mMaT HempaBMIIHA, JIEII000-
pas3Ha, mo-psAaKo miactoodpasna opma. Pasnoso-
JKEHHM Ca Hal-4eCcTO Ha KOHTAaKTa MpaMOpW-THai-
cu. CxapHUTE Ca rpaHaT-MAPOKCEHOBU. BBpXy Tsx
€ HaJIOXEeHa MarHeTUTOBa MuHepanm3anusa. Kato
MUHEpAJA-MPUMECH y4acTBAT MUPOTHH, MUPHUT,
psinko xankonupuT u ap. Kakro ce ordens3a, miy-
TOHU HE Ca YCTAHOBEHU, HO C€ IpHUeMa 4ye TaKHUBa
CBIIECTBYBAT B ABJI0OOYNHA. MHOTOOPOIHY aHAIO-
TMYHYU HAXOIUIIA ©UMa Cpel JOKaMOpUICKUTE MeTa-
mop¢utu B CkaHIWHABUSA, AJITAHCKUS KT, Pycus
u np. Te IBJITH rOIWHA CHIO Ca CBHP3BAHU C He-
pa3KpUTH Ha MOBBPXHOCTTA IUTYyTOHHU. J{HEC € SICHO,
4e Te ca IPOAYKT Ha MeTaMOP(OreHH! XUAPOTEP-
mu. HanmbJTHO € BE3MOXKHO pasmIekIaHUTe HAXOIH-
ma B PomonuTte na vMaT aHAJIOTHYEH TeHE3HC.

MeoHnu cxkapnosu pyoonpoasaenus. CaMOCTOSI-
TeJTHA METHO-CKapHOBAa MIUHEPAJIHU3AIHS € IPOSIBE-
Ha caMoO B paiioHa Ha c¢. Kanutan Jumutpueso,
Cesepuu Ponomnu, kato e cBbp3aHa ¢ €IHOUMEH-
HUA IWIyTOH. MuHepanu3anusTa ¢ 6e3 mpoMHUIIIe-
HO 3HaueHue. CkapHUTE ca rpaHAT-MMAPOKCECHOBHU.
BBpxy TX € HaJIOXKEHA MPEIUMHO BOPHCHATA MU-
HEpaIu3anus OT XaJIKONHUPHUT, B IOJTYNHEHO KOJIH-
9YeCTBO MAarHETHUT, c(hajiepuT, TAJICHUT U Ip.

Peodkozemna xuopomepmarna mMunepaiu3ayus.
BeposiTHO KbCHOKpPEIHO-EOIEHCKa BB3PacT UMa
TPAHUTOUIHOTO TsIO IpH ¢. Jomno Biaaxoso, Cmo-
nsacKko. C HEro € CBbp3aHO OPYAsSBAaHE OT AJTaHUT
(optut), borat Ha nepueBH penku 3emu. MHTpy3uB-
HOTO TSUJIO HE € HAII'BJIHO U3YYIEHO, HO € SICHO Y€ aJia-
HUTOBaTa MUHEpaJM3alus € CBbp3aHa ¢ (esam-
natu3anus. Bb3MOXHO € Aa ce xacae 3a aJOuTHTO-
BH METACOMATHUTH, HOCUTEJIU HA CIHHA OT Hal-Bax-
HUTE PEIKO3EMHH HaXOMMINA B CBETA.

0O108HO-YUHKO08U XUOPOMEPMAAHU HAX00UWA U
pyoonposgaerua. I1o cBOETO pa3npocTpaHEHHE T
CchIepHUYAT Ha MoJubneHoBuTe. B moseueTo ciry-
4au, obaue, Te3u MUHEPAIU3AINHY Ca EJIEMEHT OT XU/ -
poTtemManus nporec B Mo, W, W-Mo, Fe, Cu u ¢ay-
OPHUTOBM HaXOMIHUIIA, KOUTO Ca pa3mIeJaHu MO-Tope.

ABTOHOMHO ca mposiBeHH B [IepCeHKCKOTO pyI-
HO moJie (Uentpanau Pomonwn) n B CHHAHUIIIKOTO
pyaHoO moJie, BKJ. Haxonuine Mypata (ITupun).

B IlepceHkckoTO pyaHO MOJIE, 32 pa3JiNKa OT pas-
MOJIOXKEHOTO Habmm30 FOTOBCKO pYyTHO MOJIE JIUIIC-
BaT QUIyopuT, 6apuUT U MOJUOIEHUT. B oTinuune ot
cbcenHoTo JIbkuHCKO Pb-Zn pymHO moie, Tyk
CBIBPKAHMETO HA cayepuT u kKapOOHATH € HHUC-
KO, 2 KOJJMIECTBOTO HA TCHAHTHUTA, TETPACIPUTA U
cpebpoTo e Bucoko. OcoOeHOCT € MPUCHCTBUETO Ha
KaJlaeHa MUHepaiu3anus. PynauTe Tesa ca miacTo-
o0pa3Hu B U OKOJIO pa3jioM Ha othaeisHe (detach-
ment). [Ipennosnara ce mapareHeTuYHa Bpb3Ka C
KbCHOKPEIHO-EONEHCKNS IPAHUTOUICH Marma-
tu3bM (KoibkoBcku u ap., 2001).

3nammo-cpeds pru Xu0pomepmatiu Haxoouwa u
nposgaenusn. TUNMYEH MPEICTABUTE € HAXOIUIIE
Cpebpen (CpebpenckaTa mporuossa mioir). To e
JIOKQJIM3UPAHO B IOrOM3TOYHATA yacT Ha Puio-3a-
nagHopoxonckus 6aronwnt (3amanau Pononm). Pyn-
HUTE TeJa IPEACTABISIBAT MUHEPAIM3UPAHN 30HU
cbc CCU nmocoka u ceabpxanue 10 10 g/t Au. Mu-
HEPAJHUAT ChCTAB € MPEICTaBEH IIABHO OT KBapIl,
MUPUT, aPCCHOMUPUT, TAJCHUT, ChaJIePUT, a BTO-
POCTEIICHHH Ca XaJIKOMUPHT, TCHAHTUT-TETPACIPHUT,
JDKAJIIANT, PYTWI, KCEHOTHM, IIIEEITUT, CAMOPOIHO
35ato, enekTpyM (Ieoprues, 2007b; Bunuanu u ap.,
2007). OxoJ0pyIHUTE U3MEHEHHUS Ca TPEU3EHOB THII.
MunepaaHaTa HapareHesa U OKOJIOPYIHUTE METa-
COMATHTH TIOKa3BaT, ue Ce Kacae 3a IUTyTOHOTCHHU
3JIATHW OPYASBaHUS. AHAM3BT HA WHPOpMAIUATA
3a Te3u OpylsBaHuATa B 3anagHute Pogonu nokas-
Ba, U€ Te CJIe[[Ba 1a ce 000COOSIT B CAMOCTOSTENIEH
IUIyTOHOTEHEH 3JIaTeH THIl, C OJarompusTHH Iep-
CIEKTUBU 332 HAMHUPAHE ¥ HA IPOMHUIILICHA KOHIICH-
Tparuu.

Hpyru nogo6uu Haxoaumia ca Odunum u Jlexo-
Bo B Ilupuuckus xymnon (BosmxueB u np., 1988;
MwnHKOB, Tpudonosa, 1999) n Kanuran-Jumutpu-
€BO B CeBepoM3TOYHATa Nepudepus Ha Puno-3anan-
HOpomomckus kynoJi. Te obave ce xapakTepusupar
C MO-BUCOKHU ChABPKAHUSI HA CYJIDUIN — JO OKOJIO
1% (ManeBa u ap., 1994).

Vparnosu xuopomepmananu naxoouwa u pyoonpo-
Aeaenus. OpynsBaHAATA ca HACTYpPaH WM YpaH-
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tdocthopen tun (Croiikos, Boxkos, 1991; benpuHos,
2006). MuHepanu3anuuTe ca JOKaJIu3upaHu B Ipe-
JeJTUTE HA TPAaHUTOMTHUATE ILTyTOHYU WJIH HETTOCP e -
CTBeHaTa UM pamMka — Puio-3amagHOpOmONCKH,
FOroBcku n bapytun-Enatus.

Dayopumosu Xuopomepmaiiu Haxoouwa u py-
oonposgaenus. Jloxanmsupanu ca B FOroBckoTo
PYIHO 1OJie, B TSICHA BPBb3Ka C €IHOMMEHHHUTE Ipa-
autounu (Togopos, 1989; Tomopos, Auresos, 1992).
PyngauTe Tema ca XWIHH, PSIAKO METACOMATHYHU
(amompamopHO-MeTacoMaTuvHu). JKunnre umat
mexuHA 10 200-300 m, pssako noBeue. MeTasaiie-
JKUTE ca orpannyeHo nposisenu. Hali-yecto ca non
(dbopmaTa Ha JICIIOBUIHY TeJIa C HE3HAYNUTEJHH pas3-
Mepu. [1aBan MuHepanu ca kBapi u ¢uyoput. B
HE3HAYUTETHO KOJIMYECTBO MPUCHCTBAT MAPHUT, Cha-
JIEPUT, TAJICHUT, XaJTKOIUPHUT, MOTNOIeHUT U Ap. OT
HEpPYOHUTE MUHEPAJIU YIaCTBAT OIEe KAJIIUT, 0apuT
7 ap. B HAIKOW OT HAXOAMINATA € YBETUICHO ChOBP-
JKAHUETO Ha TAJICHUTA U chajiepuTa U IO ChIIECTBO
ca Pb-Zn: Bpaiikosuna — xwin; Komun gepe —
anmoCcKapHOBH MeTa3ajiexu 6e3 guyoput. Q610 mpe-
LIEHEHO, PYAUTe ca KBapIl-CyadumaHo-(QIyOpuTOBH,
KaTo Ccpex CyIPUANTE CHITHO TOMIHHAPA TAJIEHUTET.
KakxTo ce u3TbKHa, y4acTBa U MOJIMOICHUT, HECBOM-
CTBEH MHUHEpaJ 3a (PIyOpUTOBUTE HAXOIUIIIA.

BeposiTHO mpe3 To3u eTanm ca oOpa3yBaHU W Ha-
XOIUIIA HA CYnepeeHer mache3um B yITpaba3uTH.
Haii-xapaktepen npeacraButes € Haxoguuie [op-
HocsiaB, AceHoBrpasncko (Tpamummes, 1989). M3Be-
pHTeTHATa KOpa, JOKAIM3UpaHa B yiITpabasurtu, e
MOKPUTA OT MPUAOOHCKUA CEIUMEHTH.

OJIUTOLIEHCKHU €Tall

OpynsiBaHUSTa, TPUHAJIEXKAIIN ChC CUTYPHOCT KbM
TO3U erart, ca Pb-Zn, U u anyautoBu (tabu. 1). Tsax-
HATa OJIMTOLIEHCKA BB3PACT € JOKa3aHa C M30TOI-
HHU M3CJICIBaHUA Ha KoreHeTHUTE ByJkaHuTH (Lilov
et al., 1987; Keiser-Rohmeier et al., 2003), oTuactu u
Ha camute pyau (Ovtcharova et al., 2003; Mapues,
2006). MeTayoreHHaTa TPOAYKTUBHOCT Ha €Tarma ¢
ImokasaHa B TaOII. 1.

C mpenamojiaraeMa OJIMTOIEHCKA Bb3pacT ca Ha-
XOJIMINaTa Ha aHTUMOH U (uryopuT. Ilpenmonoxe-
HHETO Ce OCHOBaBa Ha (pakTa, 4e TE3W OPYIsSBaHUS
ca pa3mnoJIOKECHU B HEIMOCPEICTBEHA OIM30CT 110 BYJI-
KaHUTHU C OJIUTOIIEHCKA Bh3PacT, ChOTBETHO B Me-
creHckata u bpanuroso-JlocnaTckara Jempecuu.

Ihasnu opyoasanus

O108HO-YUHKO8U XUOPOMEPMAAHU U CKAPHOBU HA-
xoouwa u pyoonpossienus. JJokaIusupaHu ca us-
1su10 B LleHTpaTHOPOAOICKHST KOMILIEKCEH KYIOJI
(Manancko-/IaBUIKOBCKO MOIyBaHe), ohopMsitku
Manancko- JaBuakoBKY pyAcH cyOpaiioH. B Hero ca
BKJIIOUEHHU MOBeve OoT 60 HaXoAguIa U MHOXECTBO
pynonposiienus. ['pynupanu ca B 6 pyaHu nose-
Ta: JIskuaCKO, [laBuakoBcko, Mamancko, EHboBUeH-
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cko, Apnurcko u Tepmecko (IPppuus). Hait-o6miHO
€ pyJIOHACHUIIIaHeTO B MaJJaHCKOTO PY/IHO IOJIe, KO-
€TO ChINIACHO ChBPEMEHHUTE KJaCH(pUKAIUU Ce
OTHACS KbM YHUKAJTHO TOJICMUTE.

OpyasBaHUSITa ca MapareHeTUYHO CBBbP3aHU C
HETMpaBUJIHUA TeJla U maku ot puosmtu. [Ipenmo-
jlara ce, 4e Te ca CyOBYJIKaHCKa M35Ba HA HEPa3K-
PHT Ha MOBBHPXHOCTA TLUIYTOH.

PynuuTte Teyla ca XWJIHM M allOCKapHOBO-MeETa-
comatnunu (ur. 1 u 6). JIbKMHATA HA KUIUTE
OOMKHOBEHHO € OT nmopsiabka Ha 500—600 m, HO He-
psanxo HaaxebpJig 1 1000 m. HdebGenuHata UM Haii-
yecto e 0,5-1 m, HO uMma pa3ayBu ¢ nebennHa 4-5 u
noseve Metpa. Merasajiexxure Hall-uecToO UMaT Jie-
mroBuaHa opma ¢ xbsokuHa 10 100-200 m, mupu-
Ha 10 10—15 m u meGesnHa OT HAKOJIKO MeTpa. I1aB-
HHTE MHHEpAJu ca KBapll, FaJICHUT, chaliepuT, B
MeTa3aliexkuTe U HoXaHCeHUT. BropocTeneHnHa poJis
urpasT xapOoHATH (KaJIHUT, POTOXPO3UT U Ip.),
MUAPUT, XAJIKOIUTHUT, B HAKOM HAXOJUIIA ¥ apCEHO-
nuput. OT MUHEpATUTE-IPUMECH HAN-IIMPOKO ca
pasnpocCTpaHEeHU TEeTPACAPUTHT U TEHAHTHUTHT
(KombkoBcku, Manes, 1988; HadTtanu, ManuHoB,
1988; KonbkoBcku, Hadranu, 1988; CroliHoBa,
1988).

W3zoromnute n3ciensanus Ha Pb ot cyndunu B
Manancko-/laBunkoBckus cyOpaiioH mpeamoiarat
KOPOB IPOM3XOJl HA METAJIMTE B TE3U OPYISIBAHMI
(AMoB u np., 1993; Mapues, 2006).

ITo MuHEpAJIOrO-TEOXUMUYHUTE CH OCOOECHOCTH
Pb-Zn Haxogumnia otr MagaHcko-{aBuaKOBCKHS CYO-
paiioH ca CXOJHYU C aHAJIOTUYHUTE HAXOIUIIA B CBe-
Ta. V3kiroueHne nmpaBsaT ckapHuTe. Te ca MaHra-
HOBH (TJIAaBHO HOXaHCEHWT) U IO T'OJIMOTO CH KO-
JIMYECTBO MPEJCTABJISIBAT YHUKAJEH Clydail. 3Ha-
YUTEIHA YaCT OT PYIHTE ca M33eTH — JOOUTHU ca
okouto 3 mutH. t Pb u oxoso 2,4 mutH. t Zn (Muses u
Ip., 1996).

Bmopocmenennu u ozpanuueno
Pasnpocmpanenu opyoa8aHus

AHMUMOHO8U XUOPOMEPMAAHU HAXO00UWA U PYOON-
posssenus. YCTAHOBEHO € eqHO pyaHo mose (Pub-
HOBCKO) ¥ HEIPOMHUIIUICHH MUHEPAJIA3AIIH, I0KHO
ot Kpuunm, Cesepuu Pogonu. PHOHOBCKOTO pyaHO
MOJIe BKJIFOYBA €THOMMEHHOTO HAXOJIMIIE U HSIKOJI-
KO pynompossieHus ¢ Sb-Pb-Zn u Pb-Zn munepa-
Ju3anus. PygHoTo nosie e pa3snosioxkeHo cpen Merta-
MopduTH B M3TOYHATA paMKa Ha MecTeHcKaTa nen-
pecus. PyngauTe Tena ca mpuBBbP3aHU KBM MEXIY-
(hOopMaInMOHHO CKBbCBaHE MO IpaHUIATAa THAWCH
(fcmonenu mmctr) — Mpamopi (¢wur. 1 u 5). Opy-
NSIBAaHUSITA TPUHAJIEKAT KbM OTHOCHTEITHO PSIIKO
CpeIIanus IKeCIePOUIeH TUIL. XapaKTEPHO € CPaB-
HHUTEJTHO BUCOKOTO ChABpXkaHWe Ha Au (1o 2 gft).
Pynuute Tena uMat semoobpa3Ha u miactoodpas-
Ha ¢opma. IIpociensBaT ce Ha JAECETKU METPH.
MuHepaJieH ChCTaB: INIABHM MHHEpPAJIM — KBapil,
AHTHMOHHWT; BTOPOCTEIIEHHA — MHPUT, apCEHOIN-
pUT; MAHEpalu-npuMecu — OepTuepur, peairap,



aypunurmeHdT u 1p. (Kocros, 1979; Togopos, ®e-
nepuyk, 1993). KapOboHaTHUTE MUHEpaIH ca Mpe-
CTaBeHM CPABHUTEJHO MOOpE, NIaBHO KaunuT. M3-
TOYHUKET Ha PYIOHOCHHUTE PA3TBOPHU € JUCKYCH-
oHeH. Hali-JTornyHO € mpeAInoJIoXKEeHNeTOo 3a mapa-
TeHETUYHA BPBb3Ka ¢ MECTEHCKHUTE BYJIKAHUTH.

Vpanosu xuopomepmananu naxoouwa u pyoonpo-
AeaeHus. JlokaauzmpaHu ca B I0KHATa 4acT Ha
CMonsHCKaTa Jenpecusi, B I0XKHATa 4acT Ha Bpa-
muroBo-JlocmaTckara Aenpecus U B 3alagHaTa Ime-
putepus Ha Boposumkara nenpecus. Haii-3naun-
TETHO € HaTpynBaHeTo B Haxoxume CmousH (ben-
punOB, 2005). OpyasiBaHETO € BMECTEHO Cpell puo-
JIUTH, UITHUMOPUTHU M €NMUKIACTUTH U € NPUBBP3a-
HO KbM CTPBMHO 3alaJally U MOJeraTH TeKTOHC-
KM Hapylienus. PynmHuTe Teiga mmat dopmMaTa Ha
JIeTy, )KWIU, THe3a U CThI0OBe. B MuHEpamoxko
OTHOIIICHHE OPYISIBAHETO MPUHAIJIECKH KbM KBapII-
HACTYPaHOBHS THII, C IJIaBHU NOMBIHUTEIHN MHU-
HEpaju MUPUT, MapKas3uT, KaauT. OKoJIopyaHUTE
METAaCOMATUTU Ca apruiIu3uToB THI. Ilo cBOWTE
0COOEHOCTH HAXOIHUIIETO ChOTBETCTBA HA MOJENIA
Ha BYJIKAHOTCHHO-XHIPOTEPMATHU HAXOIWINA HA
ypaHa, moATHIl 0e3 ChIeCTBEHO yuyacThe Ha MOJIUO-
IIEHUT WU TaJICHUT.

Dayopumogu Xuopomepmatiu Haxoouwa u py-
oonpossaenus. Jlokanusupanu ca B MUXaaKOBCKO-
TO PYJIHO MMOJie — 6 HAXOIMINA ¥ HAKOJIKO PYIOIPO-
siBiieHus. To € pasmoyIoKeHO cpen MeTaMOphUTH B
n3To4YHaTa pamka Ha bpamuroso-JlocnaTckara gen-
pecus (Tomopos, 1989). OpynsiBaHETO ce KOHTPO-
Jipa OT pa3joMU yCIIOpeaHU Ha pbba HA MOHIKe-
HUETO. DIyOPUTHT € pa3mOIOKeH B JICIIH, THE31A U
TeJla C HempaBWJIHA opMa, BMECTCHH CPel IKec-
MepOUuTHN Opekyr, 0Opa3yBaHU Ha KOHTAKTa MeEX-
Iy MpaMOpPH ¥ CIJINKATHU MeTaMophuTHu (II1aBHO
rHaficn). Pasmepure um nocturar no 20 m. Mune-
paJieH ChbCTaB: INIABHU MUHEpaaud — KBapl, diyo-
PHUT; BTOPOCTENEHHN — KaJIUT. B He3HAUNUTETHU
KOJIMYECTBA MPUCHCTBAT TaJieHUT, canepur, mu-
PHUT, MapKa3uT, XaJIKOMUPUT, 0apuT u np. 3Tounu-
KET Ha PYHOHOCHHTE Pa3TBOPHU HE € U3SICHEH, HO
nopagy IPOCTPAHCTBEHATa UM OJIM30CT C PUOJIH-
TOBUS TUI ByJKaHUTU B Bpamuroso-Jlocnarckara
JeTpecus ce MpearnoJiara napareHeTHYHa BPb3Ka
C THX.

Aayrumogo xudpomepmairo Haxoouwe Cmoma-
H060. B pasmiexnanus peruoH aJIyHUTOBU MUHEpa-
JIM3allMU ca YCTAaHOBEHHU caMo B paiioHa Ha c. Cto-
MaHOBO ([leBMHCKO) cpell ByJKaHUTHTE Ha bpa-
nuroBo-locnarckara genpecus (Beaunos, 1989).
ITo cBOUTE OCOOCHOCTH HE CE OTVIMYaBa OT aHAJIO-
TUYHY HAXOIMIIA B CBETA — METACOMATHYEH KBaPI]
Y aJIyHUT.

OKOJI0 KOHTaKTa Ha yITPabasuTOBO TSJIO, BMEC-
TEHO B MPaMOpH, Ca JIOKAJIU3UPAHH TEJIa OT cynep-
2€HeH AUMOHUM C TIOBUIIIEHO ChIbpPXKaHUE HA XPO-
MOBW IJIMHU M HUKEJIOB acOoJian B Haxoxute Jlse-
BO, [onenemuescko (Ctp. Jumutpos, 1942; Kanyp-
k0B, 1988). Tomoposa (1986) mpexamomnara oJMromnex-
CKa BB3PacT Ha M3BETPUTEIHATA KOpPA.

Innonencku eran

MuHepaaHATe CYpOBHHM OOpa3yBaHM IMpe3 TO3M
eTan ca mpeacTaBeHW OT AUATOMUTH. Te ca OTio-
JK€HU B HEOTE€HCKHM CEIUMEHTH (TACHIHN, TJIMHY, ap-
TWJIMTH, JIMTHUTHA BBIIMINA) B MeECTEHCKUs Tpa-
6en — c. OrassHOBO, I'bpMeH u 1p., [onenemueBcko
(Haues, 1988).

KBatepHepen eran

W3BeTpUTEHUTE IPOIECH B YPAHOHOCHUTE JICTITH-
HUATH B ceBepHaTa 4acT Ha LlenTpannute Pomonu
OYEBHUIHO Ca €IUH OT U3TOYHUIUTE 32 UHPUITPA-
[MAOHHUTE YPAHOBHM MUHEPAIM3AIMK B TO3M paiioH.

Hudurmpayuonnu Haxoouwa 8 mepueeHHu ce-
oumenmuu ckaau. Te ca 0COOCHO BaXXHU 3a ypaHa
(msIChYHUKOB TUN HaxoAuINa). B pasmiexmnanus pe-
TMOH € YCTAaHOBEHO €THO OT HAW-TOJIEMHUTE YPAHOBH
HHOUITPpAIMOHHN Haxoauia B bearapus — Enenr-
Huna, Mecrterncka genpecusi (Croitkos, boxkos,
1991). I'maBHUAT ypaHOB MUHEPAT € KOPUHHAT.

Ceoumenmuu opyosasanusa. Ilo monuHaTta Ha
p- MecTa ca yCTaHOBEHW HETOJIEMU PA3CHUITHH Ha-
TPYNBaHMS OT 3JIaTO, JIOKAJU3UPAHU B KJIACTUYHH-
T€ CeIUMEHTH Ha PEUYHHUTE TePACH.

MeTtanoreHHa 30HAJHOCT U palioHMpaHe

OuepTaBa ce OTUETNIMBA HAJUTBbXHA OIVIENAIHA 30-
HaJIHOCT B pasNpeaeIeHUETO Ha KbCHOAIMUICKUS
€KCTEH3MOHEH MarMaTU3bM U aCOLUUPAIIUTE C HETO
MUHEpaJIn3aluud B paMkuTe Ha Pogomnckara mera-
sorenHa nposuHIusa (Georgiev, 2004; I'eoprues,
2007a).

Haii-o0uiieH rpaHUTOUIEH MarMaTU3bM OT PaH-
HUS €eKCTEH3UOHEH €Tall U Hal-MHTEeH3UBHU OPY/Is-
BaHWs CBBpP3aHU C Hero (mpemmmHO Mo m W) ca
JIOKaJIM3UPAHU B IEHTPAJIHAS YYACTHK C Hail-mebe-
J1a 3¢eMHA Kopa (3amaHopOgOICKI KOMILIEKCEH KY-
noj). OT nBeTe cTpaHu Ha TO3W paiioH, B 3C3 u
IOIOU nocoka, ¢ HaMajIgBaHe Ha neOeIMHATa Ha
3eMHATa KOpa, MPONOPIHMOHAIHO HAMAaJIIBaT 00e-
MUTE Ha TO3U MarMaTU3bM U ChIIPOBOXKIAIIUTE IO
MUHEpaIUu3aLuu.

B pasnpeneneHneTo Ha OpyIsiBaHUSTA CBbp3a-
HU C KbCHUS €KCTEH3MOHEH MarMaTu3bM ce HabJto-
aBa oOpaTHA HAAJIBXKHA OINIENaJHA 30HAIHOCT.
YuacTBKET ¢ Haii-nebena 3eMHa kopa (3amaxHopo-
JTOTICKHA KOMILIEKCEH KYITOJI) C€ XapaKTepU3npa ChC
CIIOpaJIWYHU NMPOSIBM HA MarMaTu3Ma OT TO3M eTall
U CBBpP3aHUTE C HEro opyasiBaHus. PailoHute cbe
cpenqHo Aeberna 3eMHA KOpa ce XapakTepU3UpPaT ChC
CBIIECTBEHU M3SBU HA TO3M MarMaTU3bM U JOMH-
HUpaHe D1aBHO Ha Pb-Zn opynssanus — Llentpan-
HOpogorncku 1 OcoroBcku pyaHu paitonu. B paito-
Ha ¢ Hall-TbHKa 3eMHa Kopa (M3TOYHOpOIOICKU
KOMILJIEKCEH KynoJ U I3TOUHOPOI0ICKO MajIe0TeH-
CKO TIOHWKEHME) OPYISBAHUATA Ca MPEIUMHO Au-
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Pb-Zn u Au. Ananor Ha I3TOYHOPOJONICKM PYyIEeH
paiion B C3 vacT Ha PosiorickaTta MeTajoreHna mpo-
BuHIUs ¢ JleneHckus pynen paiion (Cwppbus), 3a
KOHWTO ca XapakTepHH ChIo Au-Pb-Zn opyassanusi.
B®B hpoHTaTHUTE FOrO3amaIHu YacTd Ha Mopasc-
ko-Poponckara 30Ha, B pallOHUTE C HAll-ThHKA 3€M-
Ha Kopa, ca Jjokajm3upanu u noppupau Cu-Mo+Au
Haxoquma — byunm B Makenonus; Ckypuec, Ma-
poHua u np. B Ibprus.

B PoponckaTta MetajoreHHa IpOBUHIIMS, HA Te-
puropusita Ha bbirapus, TpagulMOHHO C€ OTAe-
st (CrostHoB, 1979; Iumutpos u ap., 1979; Hu-
mutpoB, 1988; MarmaTtu3b™M U MeTajIOTEHUS...,
1983): Ocoroscku (Ocoroscko-biaronarcku), 3a-
nagHoponomncku (Bki. Puna u Ilupun), Lentpain-
HOPOJONCKN U V3TOYHOPOIONCKH PYIHH paiioOHU
(¢ur. 2). Haxom n3cnenoBaTem oOeTMHIBAT 3anam-
Hopogornckus U LlenTparHopoaonckus pyneH paii-
oH kato 3anmagHopoxgoncku (CrtosHOB, 1979) wm
LenTpanHopoaoncku (ManeBa, 2002). ManeBa u ap.
(1994) otnenst B Llentpanaute Pogonu u FOroso-
Hapeuencku pyneH panoH.

AHAJIOTUYHO Ha NPYTH W3CIEIOBATENH, B pa3-
[JIeXKIaHUS PErMOH OTIeJIsIME IBa pyIHH pailoHa —
3anagHopononcku U LleHTpaaHOpOgONCKHU.

3anaTHOPOIOICKUSAT PYACH PaiioH acOIMHpPa ChC
3anaIHOPOIONICKUS KOMILUIEKCeH KynoJi. Toif ce xa-
pakTepusupa ¢ IOMUHUPAHE Ha KbCHOKPEIHO-
eoneHckuTe opyasBanus Ha Mo u W u B moguuHe-
Ha cTeneH Ha nmerMatuTh, Au-Ag, Sb, Fe u Cu opy-
nsBanus. OCHOBHO NpoMulieHo 3HaueHue B Llen-
TPAJHOPOJOICKUS PYIEH palloH MMAaT OJIUTOIeH-
ckute Pb-Zn opynsBanus, a Mo, Au-Ag, u duryopu-
TOBHUTE MUHEPAJIU3AIMK KMAT BTOPOCTENEHHA POJISL.
LleHTpaTHOPONONICKUAT PYLIEH PaiiOH ce pa3moJia-
ra B [leHTpaTHOpOIONCKUS KOMILJIEKCEH KYIOJI.

ITpu u3BBPIIEHOTO OT HAC METAJIOTEHHOTO paiio-
HUpaHe, B 3HAUYNUTEIHA CTENECH € BB3IPUET MOAX01a
U3M0JI3BaH B MeTajloreHHHaTa kapTa Ha brarapus
B M 1:200 000 (Hadtanu u ap., 1992¢), oTpaseH u B
Masnesa u np. (1994). Kortypure Ha pygHUTE MIOJIE-
Ta U NPOTHO3HM IUIOIIM Ca AAaJeHU NPEAUMHO IO
Te3u aBTopu. JleprHUpaHETO HA OTOEITHUTE PYIHU
nosieta OOMKHOBEHO € IIPAaBeHO OT Pa3JIUYHU aBTO-
pH¥ Tpeau TOBa, HO TYK HE Ce Mpuiara moapooHa
6ubnmorpadcka crupaBka 1Mo Ta3u Tema. B mpenia-
raHata pabora ca MpOMEHEHH PAHTOBETE Ha HIKOU
METAJIOTeHHU eIWHWIN, KaTO € BHBEACH €IMH HOB
pasr — pyneH cyopaiion. [1o To3u HaUWH paHTrOBa-
Ta CHIOIYMHEHOCT Ha METAJIOTCHHUTE €IUHUIU B
HU3XOISAI pell €: METAJOreHHa MPOBUHIINS, PYIEH
paiioH, pydeH cyOpaioH, pyIHO moJje (MPOrHO3HA
ronr), Haxoautie (pynonposiBienue). [Iporanosna-
Ta IUIOLL € C PaHT Ha PYJIHO IOJIe, HO HE BKJIFOYBA
JIOCTAaThYHO MPOMUIIUIEHH Haxoauia. Ilpenmnosna-
ra ce, 4e IpH IO-BUCOKA CTEIEH HAa M3YYCHOCT TS
MOXe 1ia ce Tpanchopmupa B pyaHO mosie. ChIIoTo
ce OTHACA 32 OOCKTHTE HAXOIUIIE U PYAOIPOSIBIIC-
HHE, KOUTO Ca OT €IUH PaHT, HO C pa3jIMyHa CTEIEH
Ha U3Y4YEHOCT.
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3anagHOPOIONCKH PYAEH pailoH

To3u paiioH € HOCUTEN MPEIMMHO Ha JIUTO(DIHH
opyasBanus (Mo, W) cbp3anu cbe S u I Tum rpa-
Hutonau. [IpencraBenu ca obaue U CaMOCTOSTEN-
HH xaJkowmian Haxonwina: Au, Ag (CpebOpeHcka
MporHo3Ha miomr) u Sb (PuOHOBCKO pyaHO TOJIE).
B®3 ocHOBa Ha reHeTUYHATA WU MapareHeTHY-
HaTa BP'b3Ka HA 3HAUUTEJICH OpOi HaXOJUINa U Py-
JIOTIPOSIBJICHUSI C ONPEIEJIEHN CKaJIHU KOMILJIEKCH B
3amaTHOPOIOTNCKUSI KOMILIEKCEH KYIOJI CPAaBHUTEI-
HO m0o0pe ce ouepTaBaT Puio-3amagHopoaoncky U
IMupuncku pyaau cydpaiionu (dur. 3, 5; Tadm. 1).

Puao-3anadonopoodoncku pyoeu cyopaiion

To3u cyOpaiioH BKJIIOUBA OPYISBAHUS CBBP3aHU C
KBbCHOKPEIHO-EOICHCKIS TPAHUTOUACH PYIOHOCEH
komruiekc (Puno-3anagHopononckus 6aToauT) —
Bbabskcko (Mo), I'ppauapuiiko (W) u CeBepon3Toy-
Hopwicko (U) pymHu moseTa, JJOJHOOCEHOBCKO U
3amagHOPOIOICKO MerMaTuTOBH moJsieta (demm-
LIMAaT, MyCKOBHUT), kKakTo U CeemMTe pUICKU e3epa
(W), FOpykoBo-aronoscka (W, Mo), Benmarpancka
(Mo) u CpebpeHncka (Au, Ag) MpOrHO3HHU ILJIOIIH.

OT MeTaJIOreHHO-IIPOrHO3HA IJIeTHA TOYKa 0CO-
OcH MHTEpeC MPENCTaBIABAT KbCHUTE IPAHUTOMI-
HU ()a3¥ HAJIOKEHU B FOXKHATA YACT HA 3amaIHOPO-
nmonckus 6atonut. [IocoueHnTe TPaHUTOUTHYU Tea
kaTo OpoeHHMIIa MporenBaT 3anaJHOPOIOICKIs Oa-
TOJIUT U C€ CBI'BICTBAT OT Au-Ag opyasBaHUsS —
Cpebpencka nporaosHa mioil. B apeana na Cpe0-
pEHCKa Ipyla OpyIsBaHUS M U3BBH HETO MOXE a
Ce YCTaHOBSAT W IPOMUIIUICHO BaxxHu Au (+Ag) Ha-
XOMIIA.

Iupuncku pyoen cybpaiion

OpynsBaHuITa B HETO CHINO Ca CBBP3aHMU C KbCHO-
KPEIHO-COLECHCKNS TPAHUTOUACH PYIOHOCEH KOM-
miekc ([Tupuncku rpanutonnm). Tyk ca oTnesieHH
MycommiieHncko pyaHo nodie (W, Mo), FOxHonupus-
cka (W, Mo), Be3boxxka, Kpecaerncka (Mo) Iporao3su
mwromy, Curanumko pynao nose (Pb, Zn), Llent-
panHonupuncka (Fe), Oouaumcka u JlexoBcka (Au,
Ag) mporro3uu wiomu. C TermoBckus IIyTOH aco-
[UHMPAT MPOSIBJIICHUS HA FOBEJIUPEH KBapll, a B J106-
PUHHMIIEHCKO IErMaTUTOBO I0JIe HAXOAMIA HA MYC-
KOoBHT. TyK ce pasmoJjiara u CylepreHHOTO HaXOMu-
11e Ha JUMOHHUT JIsuieBo.

Mecmencku pyoen cybpaiion

Tosu cyOpaiion o6xBaia MecTeHCKaTa qenpecus u
Mpujexamara 1 U3TOYHa paMKa. B Hero ca BKITIO-
YeHU OPYISBAHNS CBBP3aHU MAPareHETUIHO C BYJI-
KaHWTHTE B IEMPECUATA MM JIOKAJIU3UTAHU B HEWl-
HUTE CEIUMCHTHH CKaJid. B M3TOYHATa U pamka ce
pasnosiara Pu6noBckoTto (Sb) pyano mose. Cpen
IUTHOIICHCKY CeTMMEHTH B MecTeHckus rpabeH ca
JIOKaJIM3WPaHN HAaXOMIWINA HA TUATOMUTH — [ore-



SAMNAOHOPOOOMNCKN KOMMNEKCEH Kynon WEST RHODOPE COMPLEX DOME

CU MUPUH BABAKCKO PYAHO NONE  BENWHIPALCKA NNOL
NE PIRIN BABYAK ORE FIELD VELINGRAD AREA Mo type
F Y]+ +\ 57 “+
+ By Jhy A ot
de AR 4 e =E aE 4 + +
+ + + + + + + + + + + +
W type MPbHYAPULLKO PYOHO NOJIE PWBEHOBCKO PYOHO MOJE
yp GRANCHARITSA ORE FIELD Sb type RIBNOVO ORE FIELD
+
¢ |+ + H +
N Lt ++
+ + +
Puonutn (Pg,,) Mpamopu \ Mo - xunu Pb-Zn - xuna n meTasanex
Rhyolite (Pg.,.,) Marble Mo - vein Pb-Zn - vein, metasomatic body
H Mpanutn (K-Pg,) THalcu, CritoAeHN WNeTu W - xuna _ Sb - MeTasanex
+ 1 Granite (K-Pg,) Gneiss, mica schist W -vein Sb - metasomatic body

@ur. 1. T'eonoxku monesn Ha Mo, W, Sb u Rb-Zn opyasBanus
Fig. 1. Geological models of Mo, W, Sb and Pb-Zn mineralization

GEO é ART

MG/‘/ZS& v o

|:| HeoreHcku aenpecim Okonopoponcka 3oHa
Neogene depression Circum Rhodope zone (O PypHo none Ore field
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Upper high-grade meramorphic “variegated” complex WROR - Western Rhodope ore region
[loneH MUrMaTuTOB BUCOKOMETaMOpdEeH KOMMIEKS CROR - LeHTpan+Hopogoncku pyaeH panoH O Au
|:| Lower high-grade meramorphic migmatite complex CROR - Central Rhodope ore region © SorAu-Po-zZn
Cupbo-MakemoHcku macus EROR - U3touHopoponcku pyaeH paiioH W Cu-MoAu porfyry
|:| Serbo-Macedonian massif EROR - Eastern Rhodope ore region A Fl
®@ur. 2. Pynuu paiionu B Pogoncka mMeTrasioreHHa NpoBUHIMS (reoj. OCHOBA 1o HemyOJ. naHHM Ha JlaGoBckm)

Fig. 2. Ore regions in Rhodope metallogenic province (geol. base adapted from unpublished data Dabovski)
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<> 3anagHopogoncku pyAeH paitoH Western Rhodope ore region |~~~ Late extensional intrusine-volcanogenic complex (Pg,.)
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<> WRA- 3anagHopogoncko nermatutoso none  Western Rhodope area | Flysch terrigenous complex (J,-K,)

“.Zi> POS - Mupuckn pyAeH cy6paiion Pirin ore subregion % MnuTkoMopckm kapBonaTeH komnnekc (T,.)

<> MOF - MyCOMMLLEHCKO pyaHO none Musomishte ore field Shaflow marine carbonate complex (T,.)

<7 SPA - KOXHONMPUHCKa MPOTHO3Ha oLy South Pirin area 7 TINUTKOMOPCKM TepureHeH Komnneke (T,)

<> BA - Besboxa nporHosHa nnoLy Bezbog area ///A Shallow marine terrigenous complex (T,)

<=5 KA - KpecHeHcka nporHosHa nnoty Kresna area T OxHoBbArapCKY rpanuTH (Pz)

<> SOF- CuHaHucko pyaHo none Sinanitsa ore field “South-Bulgaria’ granites” (Pz)

"\;_:,s CPQS- LieHTpanHon1puHeka NporHosHa nioL, Ceqtlfal—Pirin area OCTPOBHOLBIOB CELMMEHTHO-ByITKaHOrEHeH K-¢ (Pem-O)

= OA- Ofupymcka rporHoska nroly Obidim area Island-arc sedimentary-vulcanogenic complex (Pom-0)

<75 LA~ TlexoBcka NporHosHa nnoLy, Lehovo area Ocbuorummi

<> DA-  [JoBpuHMLLKO NerMaTuToBo none Dobrinishte area Ophiolites

2> TA- TeluoBCKo NerMaTuToBo none Teshovo area p . )
MecreHcku cy6paiion Mesta subregion I:l FopeH ‘MbeTbp BMCOKOMeTaM(.)pabeH. KoMMNEKC

<= ROF - PU6H0BCKo pyao fone Ribnovo ore field Upper high-grade meramorphic “variegated” complex
GMA - I'opHOMeCTeHCKa MpOrHo3Ha NAoLL, Gorna Mesta area I:I Honen MUTMETUTOB BV‘COKOMeTaMQP(peH Kommnexc
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"> BBA - BapytuH-ByitHoscka nporHosta nnow  Barutin-Buynovo area l:l MetamopdeH dyHaameHT B CpeHoropckata TeKTOHCKa 30Ha

-
<
<> KDA- KanutaHaumutprescka nporkosta nriowy,  Kapitan Dimitrievo area Metamorphic complex in Srednogorie tectonic zone

®ur. 3. MeTajoreHHa Kapra Ha 3anmaTHOPOJONCKHS PYAeH pPaiioH
Fig. 3. Metallogenic map of the Western Rhodope ore field
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®ur. 4. MerasorenHa kapra Ha LleHTpajHOpogoONCKHUs pyaeH paiioH
Fig. 4. Metallogenic map of the Central Rhodope ore region
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@ur. 5. I'eoso:xkku paspe3u B 3anaJHOPOAONCKHSA pydeH paiioH. Yci. 3HanM KakTo Ha ¢mur. 3
Fig. 5. Geological cross sections in West Rhodope ore region. Key see fig. 3
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Fig. 6. Geological cross sections in Central Rhodope ore region. Key see fig. 4



IleT9eBCcKO pyaHO mode (c. OrasHOBO, 'bpMeH 1 11p.).
B chinuTe cCeIMMEHTH ce pa3mojiara i uHQUITpaIm-
onnoto Haxoauiie Enemrauna (U). ITo nonuHaTa Ha
p. MecTta ca 06pa3yBaHe U HETOJIEMH Pa3CUITHU IIPO-
siBiiennst Ha Au (mporuosna mwror ['opaa MecTa).

Jpyeu munepaauzayuu
6 3anadnopoodonckus pyoeH paion

BapyTtun-byliHOBCKa IPOrHO3HA IUIOL BKIIOYBa MO
u U pynonposiBjieHUs! CBbp3aHU C IUIyTOHA bapy-
tuH-Ematus. Kamran-lumutpueBckata mporaos-
Ha 1Io1r o0XBara nmposBieHus aconuupamu ¢ Ka-
nutaH-AumMuTpueBckus miyton — Au, Ag (Cu).

IleHTaTHOPOJONCKU PYAEH pailoH

To3u pynen paiion acouuupa ¢ LlenTpanHoponon-
CKHSI KOMILIEKCEH KYIIOJI U € C IOJYEPTaHO ABOMHA
METaJOreHHA CIeNHaIN3aINsI — XaJIKO(UITHA U JIH-
todwmiaHa. JomuHupa mppBata ot Tax (Pb, Zn). JIu-
topunnata cneruanuzanusg (E U, W, Mo) e mo-ot-
YeTJIMBO U3pa3eHa no opHoienue Ha E oruactu U,
a W u Mo He urpasr cblliecTBeHa pOJIsl.

B LlenTamHOpOIONICKAS PYAEH pailoH ce oTAe-
T Manancko-JasuakoBcku, FOroBo-HapeueHcku
1 MUXaJKOBCKY PYIHH CyOpaiiOHM W HAKOJIKO PYJI-
HU TI0JIeTa ¥ TPOTHO3HY IJIOIIK U3BBH TaX (dur. 4,
6; Tabm. 1).

Madancko-/laéudkosécku pyoen cyopaiion

Toii cpBnasa mpocTpancTBeHo ¢ Manancko-/laBui-
KOBCKHs KynoJ1. Bkiitousa Pb-Zn Haxoauimna cBbsp3a-
HU MapareHeTHYHO C JaiiKi ¥ HEMPABUIIHYU TeJIa OT
(heI3UTOBU PUOJIMTH, BEPOATHO KATO CYOBYJIKAHCKH
W3sSBU Ha HepaskpuBammm ce miayToHn. ObOxBaria
noBeue oT 60 Haxomuima obeauHeHu B JILKUHCKO,
HasunkoBcko, Magancko, EHbOBUEHCKO, ApIWHC-
ko u Tepmecko (B I’'bpuus) pyaHu noseTa, KakTo
Tukancka nporHo3Ha mior.

B n3tounara vact Ha Mamancko-/|aBUaKOBCKUS
cyOpaiioH ce pasnosara Ibrb00BCKOTO IErMaTHTOBO
MOJIe C HaXOJUIla Ha FOBEJMPEH KBAPII.

FO:z06cko-Hapeuencku pyoen cybpaiion

C KBCHOKPETHO-COIECHCKUS TPAHUTOUICH PYIOHO-
CeH KOMILIEKC (pa3smpoCTpaHEeH JAOCTa MO-OrpaHM-
YEeHO B CPABHEHHUE ChC 3aaJHOPOIOICKIS KOMILIEK-
CEH KyIloJl) B TO3W cyOpaiton acomumpat Pb-Zn, F
(pyoput), W, Mo u U opynsBanus. To3u cyOpaiion
BKJtouBa FOroBcko pynHo moje (hayoput) — opy-
nsBaHust cBbp3anu ¢ FOrosckute U JIBKMHCKUS Ipa-
HUTOWIHU ILTyTOHW, HapeueHcka mpOrHO3HA ILTOIT
(W, Mo) u ITepcenkcko pyaao noite (Pb, Zn).

Muxaaxoeécku pyoen cyOpaiion

Oo6xBamia bpamnuroso-J{ocnaTckata Aenpecus H
M3TOYHATA U paMka. Bkirrousa MuxakoBcko (iryo-
PHTOBO PYIHO IOJIE, Pa3MOJIOKEHO B U3TOYHUS OOPT
Ha JIENPECHUsATa, KaKTO U AJYHUTOBOTO HAXOMUIIE

20 Cuoucanue Ha BbArapckoTo reojIorMuecko IPYXKeCTBO, KH
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CTOMaHOBO, JIOKAJIM3UPAHO B PHOJIUTOBUTE UTHUM-
OpuTH B JenpecusTa.

Jpyzu pyonu noaema u npo2HO3HU NAOWU
6 Llenmpaanopodonckus pyoeH paiion

W3BbH onucannte cyOpaiionu, B pamkute Ha Llen-
TPAJTHOPOJIOTNICKUS PYAEH paliOH, C€ OTIEIAT HIAKOJ-
KO IPOTHO3HU TLIOIIIH.

TonosnoBo-HoBakoBckaTa mporao3Ha o (Au,
Ag; Pb, Zn) obenuHsBa HAKOJKO PYIOMPOSBICHUS
B pailoHa Ha eJHOMMEHHUTE CeJia C HEU3SCHEHA Te-
HETHYHA BPb3Ka C KbCHOKpeaHUTE (?) TUTyTOHU WJTHA
C OJIUTOIIEHCKH BYJIKAHWTH.

Morunuiko-PaiikoBckaTa mporao3sHa o (Mo,
¢denmmmnat) aconuupa ¢ ParikoBckust 1 CMUISTHCKAS
Iy TOHU. BeposiTHO cbe CMUJISTHCKYS ILTYTOH € CBBP-
3aHO U AU-TIOJIMMETATHO pyAonposiBiieHne Ueper-
KHTE.

Enxosen-MorumikaTta Nporao3Ha o BKJIF0U-
Ba MPOSBJIEHNS HA QEJIIIIIAT U IOBEJIMPEH KBaPII.

JIsckoBenkata nmporunossHa ol (Fe) obxsama
MarHeTUTOBU CKapHOBU OPYASBAHUS C HEU3SICHEH
reHe3uc, JIOKaJu3upaHu IaBHO B YemenapckaTta
I'bCTPA CBUTA IO KOHTAKTa MpaMopu-THaicu (py-
OMpOsIBJIEHUs B paiioHa Ha JIsckoBo u MuxaJiko-
BO). BKJTFOU€HY ca TYK YCIIOBHO, Thid KATO € Bb3MOXKHO
Jla ca U MO-CTapH.

Cpen puosmtute B CMOJISTHCKAaTa JENMpPECHs €
JIOKaJIM3UPAHO ypaHOBOTO Haxoauiie CMOJSH U
penuna pyaonposiBiIeHUSI.

KpuunmckaTta nporHosHa miomnr (Sb) Bkiro4Ba
MUHEpAJIM3UPAHN 30HU CBBP3aHHU MapareHeTUIHO
C JalKi OT KOMILJIEKCa Ha OJIMTOLEHCKUTE KUCEJIH
BYJIKAHUTH.

T'opHOCIAaBCKOTO PYyIHO HOJIE CE pa3mojara B ce-
BEpHATa 4YacT HAa pailOHa ¥ BKJIFOYBA €THOMMEHHO-
TO HaXOJMILlE HA MarHe3uT.

MN3Boan

1. B 3anaguuTe M neHTpajgHuTe 4yactu Ha Popomn-
CKHUSI MaCHB, Ha TepUTOpUsITa Ha beirapus, Mune-
paJIHATE CypOBHMHU Ha KbCHOAJIHUIICKaTa MeTaJo-
TCHHA €10Xa ca MKUPOKO PA3NPOCTPAHECHU U TOMHU-
HUpAT HaJ Te3W OT mo-paHHUTEe enoxu. O60co0s-
BaT CE€ YETUPHU METAJIOTEHHU eTamna: KbCHOKPEIHO-
€O0LIEHCKH, OJIMTOLEHCKH, IIJIMOIEHCKA U KBaTepHe-
peH. [IpongykTrTe UM ca JIOKaJU3WPAHU B JIBE 100-
pe U3pa3eHu peruoHaJIHU T€0CTPYKTYpH: 3anagHo-
pornoncku u LleHTpalHOpOAONICKI KOMILIEKCHH KY-
nojid. B chbOoTBETCTBHE C TOBa ce O4YepTaBaT liBa
pynHu pairiona — 3amamHopomoncku u LlenTpan-
Hopogorncku. ITo-rossiMaTta 4yacT OT KbCHOAJIIIHIA-
CKUTE MUHEPAJIHN CYpOBHMHU Ca T€HETHYHO W /WM
napareHeTUYHO CBBP3aHM C JBa PYJOHOCHH CKaJl-
HU KOMILIEKCa — KbCHOKPEIHO-EOIIEHCKU IPaHUTO-
UJEH ¥ OJIUTOLICHCKH PUOJUTOB. MUHEpaTHUTE CY-
POBWHU Ha ILUIMOICHCKUS W KBATCPHEPHUS €Tal
MMAaT OTpaHUYEHO Pa3IPOCTPAHEHHE, KATO Ca CBBP-
3aHU CbC CEIUMEHTHHU CKaJH.
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2. KbCHOKpEIHO-€OLIEHCKUTE TPAHUTOMAN UMAT
HOAYEPTAHO JIUTODMIHA METAJIOTeHHA CIIeINaIN3a-
nus. I[IepBocTenenna posst umat Mo u W munepa-
nu3anuu. Bropa mo3unus cpen JIUTOQUITHUTE elie-
menTH 3aeMa F (dhmyoput — FOroBcko pymHO mose),
a Taka CBIIO MErMaTUTOBH HAXOIWINA Ha (eJaII-
[aT, MyCKOBHT U FOBEJIMPeH kBapil. [1o-3HaunTen-
HUTE IErMAaTUTOBH HATpymBaHUs obaue ca eHue-
muund (Puio-3anamHopoaoncku 6aTonut — desm-
IITIATH, MyCKOBHT, = OEepWJI, KOJYyMOWT | 1p.).

XakohITHATE SIEMEHTH UMAT OTUYMHEHA POJIS
B METAJOreHHATa CIeNUau3ands Ha KbCHOKpeH-
HO-COLICHCKHUTE IPAHUTONIN U Ca IMPENCTABEHU OT
Pb-Zn u Au-Ag opyasBanus. Pb-Zn opynsBanus ca
ot tunt Pb>>Zn u ca ¢ MOBUIIICHN CHABPKAHUS HA
Bi u Ag. B moBeueTo ciyuaum OpyIasBaHUATA
chIBTCTBAT Te3u HAa W, Mo u uryoputa. EnuncTBe-
HO B [IepceHKkCKOTO pyIHO MOJIE ca aBTOHOMHO IIPO-
SIBEHU ¥ UMAT IIPOMMIILICHO 3HaYeHue. Au-Ag opy-
JISIBaHUS UMAT OIIle O-OrPaHIMYEHO Pa3NpoCTpaHe-
HUE C 0-3HAYMTEIHO HaTpynBaHe B CpebpeHckara
npordo3na ol u FOxen IMupun. TpsOea na ce
oTOeNIexN, Ye Au € TUOUYECH MAaHTHEH EJIEMECHT U
MOBUIIEHOTO MY CBIbpXKaHWE B MPOLYKTUTE HA
KBbCHOKPETHO-EOIECHCKISI METAJIOTCHEH eTall € yKa-
3aHHE 332 TOBA, Y€ B T'PAHUTOMUIHUS MarMaTU3bM,
Hapeq C TOMHHHMPAIIOTO KOPOBO BEIIECTBO, yua-
CTBaT M MaHTHITHKA MaTepuaid. ToBa KOPECIOHIN-
pa CbC CpaBHUTENTHO HUCKUTE cToiHOCTH Ha (¥'Sr/
86Sr), 3a HAKOM 'PAaHUTOUIHH TeJa.

MerasioreHHaTa CennaIn3anis Ha KbCHOKPEI-
HO-€OIICHCKUTE I'PAHUTOUIN Ce NOnbjiBa OT Fe (mar-
HetuT) U Cu (Xxankonupurt). Te3u opynsBanus oba-
4ye ca OTPAaHMYEHO PA3MPOCTPAHEHH U C OCKBIHO
KOJIMYECTBO pyaa.

B 3axmroueHue Ha TO3M U3BOJ 1€ OTOEIIEKUM, Ue
KBCHOKPEIHO-EOIEHCKUTE TPAHUTOUIN ca Haii-
IIAPOKO MPOSIBEHU B 3amaJHOPOAONCKUS PYyIeH
paiioH, KOETO ONpeelis U HeropaTa JOMUHUPAIIO
JUTOGUITHA METAIOTCHHUSL.

3. ONUrOLEHCKUST PUOJIUTOB KOMILIEKC UMa SIPKO
M3pa3eHa XaJKo(uiIHa METaJIOTeHHA CIIEIINATN3aIs
— Pb, Zn, (Sb). BropocTenenna posist irpasitT JIUTO-
¢umauTe ennementu — F (bayopuTt) u U. JobOpe muum
CBIIIO U3BECTHA CIENU(UKA B METAJIOTCHHATA CIIe-

JIutepatypa
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OUATN3anrs HA TO3U KOMIUIEKC B KYIIOJWTE U TEK-
TOHCKHUTE Jenpecun. B kynmonure (Manancko-asun-
KOBCKM) ca mpencraBenu Pb u Zn, kato Pb cmabo
momuHEpa Haj Zn. Haxomgumiata ca MHOTOOpPOIiHH,
KOJIMYECTBOTO Pylla € TOJKOBA 3HAYUMO, Y€ JOMHU-
HEpa He caMo B LleHTpasHOpOmonckus pyneH pa-
HOH, HO ¥ B pa3mIeXKIaHMsI PETUOH KaTo I1su10. Herro
noBeue, MaaHCKOTO PyIHO MOJIE IT0 CBOUTE 3a11ach
Iomaja B rpymnaTa Ha YHUKaJIHO rojiemute. Crensa
nla ce oTOeNexu U ToBa, 4e Mamaodsr Ha Pb-Zn opy-
NSIBaHWSI € MHOTO MO-TOJISIM OT OYaKBaHWS Marnad
Ha OpYISBaHUATA CHOOPA3HO ¢ 0OeMa Ha KHCEITUTe
cyOBysKaHCKM Teja. ToBa € B MOAKpPEIa Ha IPearo-
JIOXKEHUETO, Y€ KUCEJIUTE CYyOBYJIKAHCKH CKalu B
Manancko-/]aBuIKOBCKHST KyIOJI ca M3sBa Ha He-
Pa3KpUTH OT epO3uATa KPYITHH IUIyTOHUYHH TeJia.

CbBceM Ipyra € MeTaJIOTeHHATA CIIeAATN3aIIHS
Ha BYJIKAHUTHUTE B TEKTOHCKHTE nenpecud. T e B
IBa mpodria — xaakoQruieH u uroduiieH. Xako-
(buHUAT e mpencTaBeH OT Sb, XapakTepeH 3a Mec-
TeHCKUTE ByJIKaHUTH (PUOHOBCKO pyIHO MOJIE), OT-
yactu 3a Bpanuroso-ocnatckaTta menpecus (py-
nonposisierane Kpuunm). M3sgBa Ha nuTOQMITHIS
npoduia ca U u F (diryopuT), chOTBETHO HaxoquIIe
CmMmouistH 1 MuxajIkOBCKO pyAHO IOJIE.

B 3axiroueHre Ha TO3W M3BOJ 1€ MOAYEPTAEM,
Ye MPOAYKTUTE HA OJMIOICHCKUS e€Tall ca IMpOosBe-
HU Hail-mupoko B LleHTpastHOpOOONCKUS pyneH
paiioH, KOETO Ompe eI M HeroBaTa MpenMyIIeCTBe-
HO XaJIKO(HUITHA METaJIOTCHHUS.

4. PazrexnaHuTe opyAsBaHUs 3aeMaT ompexe-
JIeHa TO3UIUS B PETHOHAJICH METAJIOTCHEH IUIaH,
KaTO Ce SBsBA YaCT OT CHCTEMa OT MET 30HH, pas-
MOJIOKECHH OIVIEJAJIHO KaKTO CJeABa: IMEHTpaliHa
30Ha — 3amagHOPOIOINCKU PYIEH paioH, nebesa
3emHa kopa (38-52 km), npexumuo Mo u W opyns-
BaHWS; ABE NepU(PepHH 30HU CHC CPABHUTEITHO
ThHKA 3eMHa kopa (30-35 km) — npeaumuo Au-
MOJIMMETATHY OPYASBaHUS, M3TOUHA 30HAa — M3TOU-
HOpPOJOIICKHM PYyJI€H pailoH W 3amajHa 30Ha — Jle-
LIEHCKU PYIEH pailoH; ABE MEXIUHHU (IPEXOIHM)
30HHU ChC cpedHa AeOenrHa Ha 3eMHaTa kKopa (35—
40 km), maBHO Pb-Zn opynsBaHus, M3TOYHA 30HA
— LlenTpalHOPOAONCKYU PYJIEH pallOH, 3aMajgHa —
OCOroBCKY PYJICH paiioH.
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