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PE3IOME. MscnepaBaHa e cynduaHa MuHepanuaauyus, NpefcTaBeHa oT NUPUT, XanKonupuT, MOHOCYNdMAHU TBbPAW pa3TBoOpW (mMSs) u ugauT (?), ycTaHoBeHa B
LieHTpanHuTe YacTit Ha MeTabaanToBO (OpTOaMPUOEONMTOBO) TAMO Ha okono 2 km toxHO oT ¢. benuua, LieHTpanHo CpeaHoropre. OpToamdubonuTuTe ca ¢ MaciBHa
TeKCTypa, uarpafeHn ot amcpubon, nnarnoknas, Manko Keapl, €nuaoT, LIOM3NT, + rpaHart, anaTuT, TUTaHWUT U UNMEHWT. Hai-LumMpoko pa3npocTpaHeHus MuHepan,
Aagall obnvka Ha cyndmaHaTta MUHepanu3auus e nupuTa, NpeacTaBeH OT eAMHUYHN 3bpHa ¢ KybuuyeH xabuTyc 1 HenpaBunHK arperaTu, ¢ paamepy oT 5 um fo 25
mm. YecTo cbabpxa ApebHu BkntoueHus (0T 3-4 o 50 pum) ot xankonupuT ¢ HenpasunHa opma. B 0TAenHM yyacTbLy Ha MeTaba3nToBOTO TANO NMPUTA YACTUYHO
€ OKuCreH W TpaHc(opMupaH [0 rbOTUT, B KOWTO Ce HabnioaasaT eanHNyHU Haxodkun oT mss W ugauTt ¢ pasmepn go 10 um. CynduaHata MuHepanusaumus e
pasnpefieneHa MHOTO HepaBHOMEPHO B Pa3NNYHUTE YacTH Ha TAMOTO, @ KONMYECTBOTO M CMIPSIMO HEPYAHUTE MUHepany e B rpaluuuTe ot 1 Ao 8-10 %.
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ABSTRACT. Sulfide mineralization including pyrite, chalcopyrite, monosulfide solid solutions (mss) and idaite (?), found in metabasites (orthoamphibolites) at 2 km
southeast from Belitsa village, Central Srednogorie has been studied. The orthoamphibolites have massive structure built of amphibole, plagioclase, some quartz,
epidote, zoisite, = garnet, apatite, titanite and ilmenite. The most spread mineral, which gives the outlook of the sulfide mineralization is pyrite, represented by single
grains with cubic habit and irregular aggregates and dimensions from 5 um to 25 mm. It often contains small inclusions (from 3-4 to 50 um) from irregular
chalcopyrite. In different parts of the metabasite body the pyrite is partly oxidated and transformed to goethite, in which single findings from mss and idaite with
dimension to 10 um have been observed. The sulfide mineralization is distributed very irregularly in the different parts of the body and its quantity in relation to the
non ore minerals is in the range from 1 to 8-10 %.

BbBeaeHue Feonoxka obcTaHOBKa

CeBepHarta vacT Ha WxTtumaHcka CpefHa ropa, painoHa Ha MacnenBaHusT paloH € u3rpageH OT BUCOKOMETaMOP(HM
cenata benuvua, MyxoBo v lNonbpeHe ce xapaktepuaupa CbeC ckanu npuHagnexawm kbm  [lpapogonckata  Haarpyna
CUIHO pasyneHeH perned, CTPBMHM CKaToBe Ha ObnOOKo (ekmtouBawa BotypuyeHckata M ApaeHckata  rpynu) U
BPA3aHUTE  OOMMHM M LUMPOKO  Pa3BUTM  ManoMOLLHM naneosonckn rpaHutougn  (Kaukos, Wnwnes, 1993). B
eryBWarnHo-genyBuanHu OTnoxeHus. Ha peguua mecta B LlentpanHoto CpegHoropue ckannte Ha boTypyeHckaTa rpyna
obracTTa Bce OLe nuyaT creay oT ApeBHa pyaapcka AefHOCT ca oTaeneHm kato KonpuslueHcka rpyna (Dabovski, 1988).
- T. H. “pynn”. W3paboTkute ca CpaBHUTENHO Mankn u ca
NpMBBP3aHM KbM OBOraTeEHW Ha 3MaTo MeTacomaTu3vpaHu MeTamopchuTiTe Ca NpeacTaBeHu OT pasHoobpa3Hu rHamcu
ckarnu. [eonoxkaTa 13y4eHOCT Ha paioHa ce Dasnpa OCHOBHO (6uoTuToBM, amdmbon-6moTuToBM, OBYCTOEHN),
Ha [aHHWTE OT reoroxkara kapTupoBka. [OMbIHUTENHO ca MWrMaTu3upaHu THaicu C  HEeM3ObpXaHu npocnov  OT
npoBedeHn Tbpcewy pabot 3a MeTanHu  CypOBWHMU, amubonuT,  THaMCOWMCTM W aniMTOMOHW  THaWcK.
perncTpupani pygonposirieHns u aHomanuu Ha Cu, Pb, Zn n XapaktepHa ocobeHocT 3a botypuyeHckata rpyna e
4p. W3BbpLueHn ca 1 Npoy4YBaHMs Ha 3anacute M OLeHka Ha MPUCHCTBMETO Ha MELLOBMAHM Tena oT MeTamopdo3npaqu
KayecTBOTO Ha HsKOW HEMeTarHW MONE3HW M3KoMaemu OT GasnyHm n yntpabasndnm ckarm (Koxyxapos u gp., 1980).
Bapcka (1972), boxuHoB u Xensskosa-laHaitotoBa (1979), HOxHoBBITapckuTE rpaHuTONaM (rpaHogMopUTH "
XKensskosa-MaHaiotoBa 1 boxuHo (1989), Angpeesud kBapuamopntn Ha MonbpeHckus MyTOH) ca BMECTEHU Cpeq
(1989), kouTO JaBaT M KpaTku CBEAEHWS 3a NeTponorusiTa Ha ckanute Ha [papogonckata Hagrpyna W Ce paskpueat B
paioHa. OnucBaHoTo MeTaba3nToBO TANO He e Buno obekT Ha M3TOYHaTa YacT Ha panoHa.

cneuvanuavpaHn W3CnedBaHWs M € Bb3NPUEMaHO Kato
yntpabasutoBo (XKensskosa-laHaiotoBa © gp., 1998,
HenyBnuKyBaH AaHHK).
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MaTepMan n MeToau Ha uscneaBaHe

W3cnensanu ca meTabasnti 1 cBbp3aHarta ¢ Tax cynduaHa
MWHepanu3aums OT W3KYCTBEHM W ECTECTBEHW PasKpUTUs,
pasnonoxeHn Ha okono 2 km roustouHo ot c. benuua,
LlentpanHo CpegHoropue. AHanuTuyHaTa MeToauka BKMOYBa
ONTUYECKa MUKPOCKONUS B NPOXOASALLA CBETIMHA C MUKPOCKON
Amplival, pygHa MuKpockonus ¢ OnTUYecku Mukpockon Leitz
Orthoplan-Pol u ckanupaly enektpoHeH Mukpockon Philips
SEM-515, MWKPOCOHOOBW aHanuau (aHanmuTUiHa npucTaBka
EDAX PV 9100 (ycnosus: U=20-25 kV, 1=0.5 nA; ouameTsp Ha
nbya 5 um; Bpeme 3a HabupaHe Ha cnektbpa 50-60 s; NnMHUK
u ctaHgap™m FeKo u SKo — mapkasut, CuKow — kynpur),
PEHTIEHOCTPYKTYPHU u3cneasanus (anapat JPOH-1; ycnosus:
CuKa 35 kV, 24 mA) n xummnunm aHanusm (ICP-AES).

MeTporpadhcka xapaktepucTmka

W3cnegsaHoTo meTabasutoBo (opToamgmbonnuToBo) Ao €
cpen BUCOKOMETaMOpHM ckamu — GUOTUTOBM, [BYCMIOAEHM
nnaruorHancn u amdgmbonutn Ha boTypyeHckata rpyna. B
M3TOYHATa YacT Ha TANOTO rHaicuTe ca cbe cnabo mspaseHa
LIMCTO3HA TeKCTypa, XxomeobnactHa, rpaHobnactHa fo
nenugorpaHobnacTHa, Ha Mecta bnacroannutoBa CTPyKTypa.
W3rpageHn ca OCHOBHO OT PaBHOMEPHO3bPHECT arperar OT
nnarioknas v keapy ¢ npeobragasaluy pasmepu Ha 3bpHata
0.2-0.7 mm 1 noguYMHEHO KONMMYECTBO GUOTUT, rpaHaT, enuaoT,
anatut u umpkoH. Mnarnoknasute (35-45%) ca uanobnactHu,
CEepULMTM3MPaHN, Ha MECTa B LEHTPaHWUTE YacTh 3aMeCTEHM
OT €enuaoT, CbC 3annyeH Wnu HesiCeH namenapeH CTPOex.
Keapubt (30-40%) e KceHobnacteH, WM3OMETPUYEH WAW C
HenpasunHa (opMa B €QMHWYHW UM TPYNMPaHM MO HSKOIKO
KpucTanu ¢ BbIHOBMOHO W MO3a€YHO NOTbMHEHWE. buoTuTLT
€ TnpegcTaBeH OT yOb/KEHW, CbC crnabo u3paseHa
cybnapanenHa OPWMEHTMPOBKA, LSAMOCTHO  XNOPUTM3NPaHN
nocnum ¢ oTAaeneHu npu npomsiHata Fe-Ti muHepanu. B
3anagHUTe YacTh Ha TAMNOoTO rHamcuTe ca ¢ xeTepobnacTHa,
nenugorpaHobnactHa — CTpykTypa, nopdmpobnactHa  no
nnarnoknas. Mexgy nnarnoknasosute nopdupobnactn ce
pasnonara ApebHOKPUCTaNEH arperat oT KceHobnacTeH KBapLy
(obocobeH B newoBugHM Tena  cybnapanenHu  Ha
LUMCTO3HOCTTA), Mnaruoknas, buoTtut, MyckosuT, Manko K-
chengwnar, LousnT 1 umpkoH. Criogute (NpeacTaBeHn OT
LSAOCTHO  XMOPUTW3MPaHM BMOTUT 1M MYyCKOBMT) ca CbC
cybnapanenHa OpueHTMpoBka 1 “0BTWYaT” mnarnoknasosuTe
nopcupobnactu. B Te3n yactu ce ycTaHoBsSBaT MpoLEecH Ha
avadTopesa, CBbp3aHM C obpasyBaHe Ha MYCKOBWT MO
Buotuta.

Cpeq rHaicuTe ce ycTaHOBSABAT Mpocnou oT amdmbonuTy.
Te ca ¢ nBKYeCTa TEKCTypa, rpaHobnacTHa u novkunobnacTHa
CTpykTypa. B cbctaBa wm ydyacTBaT nnarvoknas (Y4ecto ¢
MHOrO4MCIIEHM BKITIOYEHUS OT amcubon u kBapL), ammborn, B
no-Manka CTEeneH XnopuTuaMpaH OMOTUT, KBapl, rpaHar,
€MnuEoT, PyTUN, anaTUT U PyAEH MUHeparn.

MeTtaba3nToBoTo (0pTOaMGMOONMTOBO) TANO € C HesicHa
MopconorMs M PeskM KOHTaKTU ChpsIMO BMECTBALUMTE O
BMCOKOMETaMOpPHM ckanu. AMcrbonUTUTE ca C MacuBHa, a B
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nepucepHUTe YacTu Ha TAMOTO C HEAACHO M3paseHa UBMYeCTa
TekcTypa. WarpageHu ca ot amdmbon, nnarvoknas, Manko
kBapL,, OWOTWT, enNMEOT, LIOW3WUT, XMOPWT, + rpaHar, anatut,
TUTAGHUT W unMeHuT.  AmdubombT e gpebHO3bpHECT,
TbHKONPU3MATUYeH, CbC cybnapanenHa OpUMEHTUPOBKA,
YacTW4HO xmopuTuaupad (Pur. 1a). [putexasa cuneH
NneoxpomsbM no cxemara Z > Y > X, CUHbO3ENeH No Z, 3eneH
no Y wn ceetnosened no X. [narvoknasute ca
CEPULMTUNPaHA, a HAKOM Ca WHTEH3MBHO [0 LSANOCTHO
3aMeCTeHW OT enuaoT U LOM3UT U Kakto amdmbonure ca
cybnapanenHo opweHTMpaHu. KeapubT € npeactaBeH OT
pedKks 3bpHA C BBLIHOBMOHO W MO33EYHO NOTbMHEHME.
EnnOoTbT W LOWSMTBT Ca MUKPO3LPHECTM, MoKanuaupaHu B
OTZENHU MBULM, MO-pAdKo ca nog opmarta Ha eAuHWUYHM
3bpHa. B rpaHatchabpxalmte amgudonuTi kceHobnacTHuTE
Nnar1oknasoBu 3bpHa Ca npopacTHamu ¢ amdubon, Koeto
onpenens guabnactHata cTpyktypa (®ur. 1b). C HanpeaBaHe
Ha  CTeneHTa Ha  MeTamopu3bM  uUrnectute U
TBHKONPU3MaTUYHU aMmpmbonM npexoxnar B no-e4pu M no-
pobpe  0dOpMEHM  KpuCTanmW, — YeCTO  ChabpXally
NOMKUNOONAcTHX  BKIKOYEHUS OT Mnarvoknas W - pygHu
MuHepanu (dur. 1c). [lnarvoknasute ca rpynupaHu no
HAKOMKO B WM3OMETPWYHW arperat, Kato B3aWMHOTO MM
pasnonoxeHne ¢ amgumbonute onpefens bnactorabposata
CTpyKTYpa. WnMeHuTsT € C npaBunHM  KpucTtamnorpadckm
(hOpMM C ThHKa NTEBKOKCEHOBA MBULA B NepUcepHUTe YacTu.
BUOTUTLT € HambfHO XrnopuTuaupaH ¢ otaenedn Fe-Ti
MWHEpanu no LiennUTENHUTE NOBbPXHUHU.

Tabnuua 1
XumuyeH cocmae (Wt. %) Ha memabasumu
(opmoamepubonumu) om palioHa Ha c. benuya*

Okcngn | 1547 15-48 16-49 16-50
SiOz 53.78 52.05 46.36 46.05
TiO2 1.11 2.22 2.89 3.01
Al203 14.09 13.25 14.91 14.97
Fe20st 11.53 14.03 15.06 15.12
MnO 0.18 0.20 0.24 0.25
MgO 6.71 6.39 7.06 7.20
Ca0 5.88 4.85 7.58 7.1
Na20 4.25 4.13 2.23 2.22
K20 0.05 0.17 0.15 0.37
P20s 0.21 0.15 0.39 0.45
3M 1.61 1.83 2.16 1.83
Cyma 99.40 99.27 99.02 99.18

*XuMUYHUTE aHanmuan ca uasbplueHun B LIHWI “Teoxumus™ npu MY “Ce. WeaH
Punckwn”

B  nepudepHute  3amagHM  4acTM  Ha  TANOTO
opToamunbonUTUTE HOCAT CReau OT MHTEH3MBHA TEKTOHCKA
0bpaboTka 1 ce pegyBaT C HeHapyLeHn unn cnabo 3acerHaty
OT TeKTOHckuTe mpouecu 3oHu (Pur. 1d). Ckanute ca
W3rpafeHn OT CTPUT W CMIISIH MUKPO3bPHECT arperat (Ha
MecTa pasnosioxeH B CybnapanenHo OpyeHTUpaHu UBMLM) OT
€NWAOT, XIOPUT, KBapL, W PyaHU MUHEpamu ¢ NopdMpoKnIacTy
OT nnaruoknas, amdmbon u keapuy. Habniogasat ce u
NELOBMAHN Y4acTbLW OT MMKPO3bPHECT enuboT M LIOW3WT,



®ur. 1. Mukpodotorpadum Ha metabasutu (opToamcmbonuTi) OT paiioHa Ha c. Benuua: a — TbHKonpu3maTMyeH amduéon cbe cnabo m3paseHa
cybnapanenHa opueHTMpOBKa; b — rpaHaTcbAbPKal amubonuT ¢ kceHobnacten nnaruokna3 (Pl) npopactHan ¢ amduon (Amp); ¢ — amdpmbonut; d -

TEeKTOHU3MpaH amubonut. durypm a-d Il N, mapkep 0.50 mm

(buHOMpaLecT U 3bpHECTU PYAHU MUHEpanu (MNIMEHWT),
OKOMO KOWUTO € pasBUT NEeBKOKCEH. HesacerHatute ot
TEKTOHCKMTE MPOLIECU Y4aCTbLM Ca WM3rpaf€Hu OCHOBHO OT
xomeobnacteH arperat oT amdubon u nnaruoknas. B Tax
PYOHUTE MWHEpany Ca HepaBHOMEPHO pasnpefeneHu, a B
CTPUTMTE 30HM Ca B OTAENHM MBULA.

B 3anagHute rpaHMyHM yacTn mexgy MeTabasutute u
HaWcuTe Ce YCTaHOBSBAT TEKTOHW3MPaHW CKanu C HesicHa
WKCTO3Ha TekcTypa. WarpageHsn ca oT  KBapuosu U
MarvokasoBn NOPGMPOKNIacTK, MEXOY KOWTO ce pasnonara
MUKPO3bPHECT arperat oT cblute MuHepanu. Ckanute ca
HEpPaBHOMEPHO TEKTOHW3WUpaHU — HATPOLIEHW W CMIIEHN B
pasnuyHa CTeneH, C ficHa CybnapanenHa OpuEHTWPOBKA Ha
WBULMTE, @ U3rpadaLLmMTe MM MUHEpPanM ca cnabo yobimKeHM
no LUMCTO3HOCTTA. B pesyntar Ha guHamomeTtamopdusma u
NOKa/HOTO MOBWLLIABaHE Ha TemnepaTypata e obpasyBaHa
HOBa MWHepanHa acouuauus OT enuaoT, LOM3WUT, XMOpUT U
anbut, KoATO Ha MecTa € [OOMMHMpalla. XapakTepHa
0CcOBEHOCT € yBennyaBallata Ce CTEMeH Ha Karaknasa W
MUINOHWUTM3aUMsT MO MOCOKAa Ha opToamdubONUTOBOTO TANO,
kaTo Hail-61130 [0 HEro ckanuTe ca NPEeBbPHATU B MUMOHUTH.

B netpoxumuyeH acnekT uacregpaHuTe MeTtabasuTn ce
XapaKTepuaupaT C BUCOKM Cbbpxanus Ha TiO2 (1.11-3.01%),
ObITKALO Ce Ha aKUecopHuTe WIMeHuT M Tutanut. SiO:2
Bapupa mexgy 46.05 n 53.78%, Fe203t — 11.53-15.12%, a
Al20; e Hai-cnabo msmeHunB — mexay 13.25 n 14.97%.
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CbabpaHUeTo Ha ankanuu e CpaBHUTENHO HUCKO, kaTo Na20
npesuwiaBa MHorokpaTtHo K20. Habniogasa ce TeHaeHuus 3a
yBENu4YaBaHe Ha cbabpxaHusTa Ha Na:0 u HamansisaHe Ha
Ca0 n Fe20; ¢ ysenuyasare Ha SiOz (tabn. 1).

MuHepanorus Ha cyndpugute

CyndmpHata MuHepanusaumus B n3crnegpaHute metabasury
€ npeacTaBeHa OT MUPWT, XarKOMWPWT, MOHOCYNUaHM
TBbPAM Pa3TBOpU Ha kensasoto (mss) u wmpamt (7).
PasnpocTpaHeHa e TBbpae HEpaBHOMEPHO B pasfnyHWTeE
4acTu Ha ckanaTa, kaTo MakpOCKOMCKM, CbObpXaHWETO W Ce
onpegens B rpaHuuute ot 1.0 go okono 8-10 %. Han-wwupoko
pasnpocTpaHeHus MUHepan, AaBal obnvka Ha cyndwaHaTa
MWHEpanu3auus e nuputa, KoUTo cbeTaensaa okomno 94-95 %
oT obwoto ©n konmmyectBo. OctaHanute cyndman ca
MPEACTaBEHN OCHOBHO OT XamnKOMWPWUT, MHOTO PELKW HaxoaKu
0T MSS W eAUHNYHA Haxogka OT naauT. [MpUTBLT e BKITHOYEH B
cunvkaTHa Matpuua nog dopmata Ha OTAENHW 3bpHa Wiu
arperaTi C HenpaBuriHa UMK KpucTanHa gopma v pasmep Ao
25 cm. XankonuputbT e HabnogaBaH [MaBHO KaTo
BKITIOYEHMNS B MAPUTA U MHOTO PAAKO B rboTUTa. MgauTsT (?) e
YCTAHOBEH CaMO B rbOTUT, JOKATO MSS ca HabnogaBaHn KakTo
B rbOTWT, Pa3BuT OKOMO MUPMT, Taka 1 B CUNMKaTHa MaTpuua.
W3cneagBaHoTo opydsBaHe Ce XapakTepusnpa OCHOBHO C
XMNUAMOMOPCHO3BPHECTA, MO-PAZKO C UAMOMOPGHO3bPHECTA
CTpyKkTypa. TeKkcTypaTa IMaBHO € BMpbCIEYHa, a B OTAENHN
y4acTbLW MacvBHa.



12am211 kV 402E3 1084-24 SE

®ur. 2. MukpodoTorpadum Ha cynduam B MeTabasuTtu ot ¢. Bennua: a — mukpopened)H 0coGeHOCTU Ha HAaTPOLLEH NMPUT; 6, B — NUpUT | ¢ BKNtoYeHns ot
Xankonvpur; r, g — nupwut ll; e - mss B cunukatHa mMaTpuua; X — ngaumt (?) B rooTuToBa MaTpuua. EctecTBeHa NOBBPXHOCT — a; NONMpaHn NOBbLPXHOCTU —
6-%. PLM - 6-p; SEM - a, e, . Mapkep: 10 um - x; 0.125 mm -6, B; 0.25 mm - g; 0.50 mm -r; 0.10 mm-a, e
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Mupumbm ce HabniopgaBa BbB BCWYKM  4acTW  Ha
W13CNeaBaHOTO TAMOTO M € NPEeACTaBEH OT OTAEMNHN KpUCTanm ¢
kybuyeH xabuTyc unu OT HanykaHW arperatu ¢ HenpaBurHa
thopma 1 pasmep o 2.5 cm. B noBeyeTo cnyyaum 3bpHata My
Ca pasnpbCHaTW HepaBHOMEpHO B ckanata, 06ocobsBamku
BNPbCIEYHa TEKCTypa Ha opyasBaHeTo. OTAENHM yyacTbLy OT
MeTabasnToBOTO TAMO CE XapaKTepusupar C YnibTHABaHe W
ellenoHHa nogpesba Ha nMpWTHaTa  MuHepanu3auus B
pesynTat Ha koeTo ce dopMmupa MacuBHa TekcTypa. [pu
HaTpollaBaHe Ha cKanaTta MUPUTLT CPaBHUTEMHO NeECHO ce
oTaens nog opmarta Ha eguHNYHK KyouuHu kpuctanu (Our.
2a) ¢ rnagku CTeHU Unu Ha Heronemu arperatu (4o 3-5 mm),
4eCTO M3rpageHu OT oTZAenHU KyBudHn kpuctanu. Monupanute
MOBBPXHOCTM Ha YacT OT 3bpHaTa ca paBHU, NiTbTHU (Pur. 26,
B), egHopooHW 6e3 ONMTMYEcKM BMOMMA 30HAIHOCT, [OKATo
OCTaHanuTe ca CUrHO Hanykauu (dur. 2r, g), ¢ MHOXECTBO
ApebHM KaBepHW 1 cnabu HioaHeK B LiBeTa — OT 61efoXbNT 40
HaCMTEHOXBNT. 3bpHaTa WMaT SICHM W PE3KW TpaHuLM ChbC
CUnMKaTHaTa KOMMOHEHTA Ha BMeECTBallaTa ckama Wnm ¢
rboTUTa, POPMMpPaH KaTo ek3oreHHa “obameka’ (¢ aebenmHa ot
0.03 go 1.5-1.8 mm) okono TAX. B HanykaHuTe NUPUTHW
arperat iCHO nuum, Ye rbotuta e obpasyBaH B €K30TEHHM
ycrnoBeus npu hasoBata TpaHcdopmaLms Ha cynduaa. B Tesun
criyyam rbOTMTa TOYHO KOMMPA KOHTYpUTE HA NUPUTHUTE
3bpHaTa, Oes ga ce Bnvsie OT opmaTta M nocokata Ha
pasBUTME HA NMYKHATUHWTE B TSX, KaTO NOCNEAHUTE HaR-4eCcTo
0CTaBaT He3anbiHeHW. B oTOenHM yyacTbuy Ha TANOTO He Ce
Habniogasa rbOTWT, OOKATO B APYrd MMa MUPUTHWA 3bpHa,
U3LSN0 3aMecTeHn oT Hero. Heobxoaumo e aa ce otbenexu,
ye OKUCIUTENIHUTE MPOLECM HAMAT LUMPOKO pasBuTME B
ucneasaHute obpasyM M Kato  UANoO  cyndmaHata
MUHepanu3aums e CpaBHWTENHO ceexa. Mopdonoxkute u
MUKpopenedHuTe 0COBEHOCTN Ha NUpWUTa AaBaT OCHOBaHME
Ja ce otaenar 2 reHepauuw. lMbpeaTta e npencraBeHa oOT
€OVHUYHM  KPUCTanW UNM  CPaBHUTENHO ApebHu  cnabo
HanykaHu arperatm 4ecto “obrpageHn” OT rbOTUT, [OKaToO
BTOpaTa W3rpaxga egpu CUMHO  HamykaHu — 6rokose.
XankonuputoBWTE  BKMIOYEHWS  npeobrnagasawo  ca
CbCPEJoTOMEeHN B MbpBaTa reHepauus NUpWT, AOKaTO BbB
BTOpaTa ce HabnogaeaT cpaBHUTENHO psako. CbCTaBbT Ha
nuputa (Tabn. 2) B rpaHAUMTE Ha YyBCTBUTENHOCTTA Ha
W3nonseaHata anapatypa € MNOCTOSIHEH M BKIOYBA Camo
KOHCTUTYLUMOHHO ~ pPErnamMeHTUpaHuTe  enemMeHTn,  Kato
MONYYEHNTE CTEXMOMETPUYHN OTHOLIEHMS MeXZy TaxX 3a
OTHENHMTE 3bpHa Ca efHaKBM C TEOPETUYHO M3YMCIIEHNTE 3a
MWHepana.

Xankonupumbm e BKITOYEH OCHOBHO B nupuTa (dur. 26, B)
W MHOTO PsifiKO B rboTUTa. KOmn4ecTBOTO My € 3HaUMTENHO no-
Manko OT TOBAa Ha nupuTa M He npesuwasa 5 % oT
cynduaHaTa MrHepanmaauus.

HabntojaBa Ce OCHOBHO B y4acTbUMTE C BMPbCEYHO
opyOsBaHe, [oOKaTo B TE3W C MacuWBHa  MUpUTHA
MWHepanu3auus ce cpelya MHoro psigko. Mpeobnagasawo e
NPeACTaBeH OT arperaT C OBarHa, U3OMETpUYHA opma U
pasmepu 1o 50 um. Psigko ce Habniogaeat 3bpHa € yAobMmKeHa
mopdonorust 1 ronemuHa ot 10 go 120 um. B otpaseHa
CBET/IMHA € CBETNOXBLAT, cnabo aHu3oTponeH. CbCTaBbT My,
B [PaHWUMTE Ha YYBCTBUTENHOCTTA Ha aHanuTUyHaTa
meToguka Bkmtouea camo Cu, Fe un S. KommyecTBoTo um B
pasnUyHUTE YacCTW Ha OTAENHUTE 3bpHa € NOCTOSHHO, HO Ce
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konebae B M3BECTHM TPaHWLM MEXZY PasnUYHUTE 3bpHa.
CTexvoMeTpuYHMTE OTHOLLEHWS HA M3CMEABAHWS XanKonupuT
4ecTo OTpassiBaT MeTaneH geduumt. OtHoweHmneto Cu:Fe (at.
%) ce konebae B rpaHnumTe ot 0.94:1.04 go 0.97:1.00.

Tabnuua 2
MpedcmasumenHu MUKpocoHAosU aHanusu (wt. %)
Ha cyngpudu 8 memabasumu om ¢. benuya

N | Cu | Fe | S | Cyma
nypuT
1 53.05 | 46.46 | 99.51
2 53.32 | 46.67 | 99.99
3 53.69 | 47.15 | 100.84
4 53.78 | 46.43 | 100.11
5 53.81 | 46.03 | 99.84
xankonmput
6 3254 | 3161 | 3544 | 99.59
7 3346 | 3156 | 35.37 | 100.39
8 3354 | 31.05 | 34.75 | 99.34
9 34.02 | 3209 | 34.28 | 100.89
10 | 3404 | 3071 | 36.02 | 100.77
MUPOTUH
1] | 36.28 [ 63.89 [ 100.17
npaut (?)
12 [ 5064 | 1215 ] 36.23 | 99.02
dopMynHK KoeULMEHTH
nput
1 1.00 2.00
2 1.00 2.00
3 0.99 2.01
4 1.00 2.00
5 1.01 1.99
Xxankonmput
6 0.94 1.04 2.02
7 0.96 1.03 2.01
8 0.97 1.03 2.00
9 0.97 1.05 1.97
10 0.97 1.00 2.03
MUPOTUH
| | 1.00 [ 1.00 |
ngaut (?)
[ 276 | 124 | 4.00 |

Mss vmvat HenpaBunHa, crnabo ygbimkeHa dopma U
pasmepn o 150 pm (dur. 2e). Habniogasat ce kaTo
€OVHUYHM 3bpHA C XOMOTEHHW MOBBPXHOCTU W HEpaBHM
KpauLya B rbOTMUTOBA UMK cUnMKaTHa Matpuua. CbCTaBbT UM €
MPOCT W BKIMoYBa camo Fe n S ¢ MHOro marku Konu4ecTBeHM
BapuaLuy Mexay TSX B OTAENHUTE 3bpHa.

Udaumbm (?) e HabniogaBaH KaTo €OMHUYHO 3bBPHO,
YaCTMYHO 3ambiiBallo kaBepHa B rbOTUT (Pur. 2x), passuT
OKONIO NMPUTOB arperaT. B otpaseHa cBeTnuHa e 6nenopo3oB
Cc efga 3abenexuma aHU3OTponus. ViMa HenpaBumiHa, Moyt
n3omMeTpuyHa dopMa C HepaBHa MOBBLPXHOCT W HasbOeHU
kpauwa u pasmepn Ao 10 um. CbCTaBbT Ha 3bPHOTO B
pasNWYHUTE YacTW MOKasBa M3BECTHM Bapuauuu B
KOMMYECTBOTO  HA  KOMMOSULMOHHUTE  EMEMEHTH,  KaTo
CTEXMOMETPUYHUTE OTHOLLEHMSI Mexay TsX ce konebast B
W3BECTHM rpaHMUM W ca O6nuskn [0 Te3W Ha umpauta.
CobLuyecTByBa BEPOSITHOCT M3BECTHA YaCT OT TE3W BapuaLumn aa



Ce ObIKaT Ha HEKOPEKTHM aHanuan nopaan Mankute pasmepu
1 HepaBHaTa NOBbPXHOCT Ha M3CrneaBaHoTo 3bpHO. McTopusTa
Ha u3crneaBaHe Ha WaauTa € CroXHa, CBbp3aHa C MHOXECTBO
QVUCKYCAW, M3MOM3BaHETO Ha BPEMEHHW Ha3BaHWS KaTo
“opaHXBbopHUT” 1 “aHomaneH OOPHWT’ 3a HECTEXMOMETPUYHM
BopHWUTOBM CbCTaBW. [10-KbCHO Ca PErucCTpUpaHu HSIKOMKO
HOBW MUWHepana (cped TAX M upauT) C Bnn3kM CbCTaBu U
CTEXMOMETPUYHN OTHOLeHUS (CnpasoyHuk-onpedenumers...,
1988; Koctos, MuHuyeBa-CrebaHosa, 1984; Hatert, 2003).

[Ouckycua

W3cnepsaHata cyndugHa MUHepanu3awms B
MeTabasnToBOTO TANO OT paoHa Ha c. benuua, LleHTpanHo
CpepHoropue € npefcTaBeHa OT MUPMT, Xamnkonuput, mss
ugaut (?). MuHepanHuaT 1 CbCTaB AaBa OCHOBaHWE fa ce
NPeanonoxu reHeTMdHa Bpb3ka C  OpyAsBaHusTa B
Hamupalms ce B CbCefcTo [laHartopckus pyaeH paiioH,
reonoxkara nosuums Ha KOWTO Ce onpedens OT apeana Ha
pasnpoCTPaHEHWE HA  TOPHOKPEOHMS — MarMatusbM  C
XapaKkTepHaTa My MeTarnoreHHa cnewuanuaaums. BbamoxHo e
yacT OT NupUTHaTa MUHepanu3auus ga e opmupaHa no
BpeMe Ha MeTamopdm3va Ha  TAnoto.  Boratoto
MHoroobpasve OT pygHM MWHEpanu B Haxoguwata u
PYLONPOSIBNIEHNUATA OT paiioHa ce AOMUHMPA OT cynduanTe u
cpogHuTe cbeauHeHus (Tokmakumesa, 2004), cpeg kowTto B
noBeyeTo Cnyyau npeobnagasar nupuTa 1M Xankonupura.
eHe3ncHT Ha onucaHata cynduaHa MyUHepanusauus cneasa
Aa b6be pasrnexgaH B KOHTEKCTA Ha reonoxkuTe npowecy,
Josenu [0 hOPMUPAHETO HA €AWH OT HaM-BaXHUTE pPyaHM
paloHW y Hac, npegonpedeneHn OT  CbnpoBOXAALMTE
mMarMatuamMa MWHepanu3aLmMoHHU MpoLecH U mocnegsanute
CynepreHHn npomeHn. Kato npogykT Ha NoCneaHUTe NMPOMEHM
ce pasrnexga camo wmpauta (?), koTto e obpasyBaH B
pesynTar Ha (pasoBata TpaHcdopmauus B peda OOpHUT —
“aHomaneH 6opHut” — ugaut (Hatert, 2003).

brazodapHocmu. AsTopute n3kasgat 6narogapHocT Ha a-p C.
MpuctaBoa (MIY) 3a KpUTWYHMA MPOYNT Ha CTaTMsATa U
KOHCTPYKTMBHATA AMCKYCUS BbPXY HES.
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