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OCHOBHbIe YepTbl MMHEPaNoro-reoOXMMmmn4eckmux ocobeHHocre pyp,
mectopoxaeHuna Punusuain (AsepbaiigxaH)

H.A.HOBPY30B (UHcTuTyT reonorumn un reodmsmkn HAH AsepbaigrxkaHa; AsepbaigxaH, AZ1143,
r. baky, np. Axasunaa, 119),

H.A.CATTAP3A/E (BakuHCKMIA rocyaapcTBeHHbIN yH1BepcuTeT; AZ 1148, AZ-1073/1, yn. Akagemuika
3axuga Xanunosa, 23)

PaccmoTpeHbl OCHOBHbIE YepTbl MMHEPANOro-reoXnMMMYecknx ocobeHHocTen pya, ctpaTudopmHo-
ro Kof4efaHHO-MOIMMETANIIMYECKOTO MecTopoxaeHna ®duamnsyain Ha KOXKHOM ckioHe Bosbworo
KaBKasa. Mo/MreHHO-NOANXPOHHbIE PyAbl MECTOPOXKAEHUA, GOPMUPOBABLLMECA B YCAOBUAX LIK-
pOKOW Bapuauun GU3MKO-XMMUYECKUX MapaMeTpoB npoLecca MMHepanoobpa3oBaHuaA, XxapakTe-
pu3sytoTca 6oraTbiM MUHEPANbHBIM COCTAaBOM U LUMPOKMM FrEOXMMMUYECKMM CEKTPOM. CpaBHEHMEM
CpefHUX COAEPKAHWUW PeaKUX SNEeMEHTOB B Cybduaax ¢ UX MUHEPANbHbIMU KNapKamMuM YCTaHOB-
NeH KoapPULMEHT UX reoXxmMmmyeckon oborawéHHocTU. Pynoobpa3oBaHmMe Ha MECTOPOXKAEHUN
HOCUT MONMNITAMHbIN U MHOTOCTaZMIHbIV XapakTep. Ha MecTopoXAeHMM BbifiBIeHAa MUHEPANoro-
reoXMMmyecKas 30HaNbHOCTb, YTO CBA3AHO C 3aKOHOMEPHbIM NPOCTPAHCTBEHHBIM Pa3meLLeHnem
OTAENIbHbIX TUNOB pPyA 3aneXn. ,ﬂ,ﬂﬂ KONNYeCTBEHHOIO Bbipa*KeHNA 30HA/IbHOCTU BblYNCNEH NOKa-
3aTe/lb reOXMMMUYECKOM 30HA/IbHOCTM HA OCHOBE COOTHOLLUEHWI KOHLUEHTPALUN 3/1eMeHTOB GPOH-
TanbHbIX (Zn, Pb, Ag) 1 Tbinosbix (Cu, Co, Mn) yacTeit 3anexu.
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The main mineralogical-geochemical features of Filizchay deposit ores
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The article describes the main mineralogical and geochemical features of the ores from the strat-
iform pyrite-polymetallic Filizchay deposit on the southern slope of the Greater Caucasus. Poly-
genic-polychronic ores of the deposit formed through a wide variation of the physical-chemical
parameters of the mineral formation process are characterized by a rich mineral composition
and a wide geochemical spectrum. By comparing the average content of rare elements in sul-
fides with their mineral clarke, the coefficient of their geochemical enrichment is established.
Ore formation at the deposit has a polyphase and multi-stage character. Mineralogical and geo-
chemical zonality has been identified at the deposit, which is associated with the regular spatial
distribution of certain types of ore deposit. For the quantitative expression of zonality, the index
of geochemical zonality is calculated on the basis of the ratios concentration of the elements in
the frontal (Zn, Pb Ag) and rear (Cu, Co, Mn,) parts of the deposit.

Key words: Filizchay, pyrite-polymetallic, ore formation, rare elements.

CrparudopmHoe MmecropoxaeHne Punuzdail Ha FOX-
HOM ckjoHe bonbmioro Kaskasza, IBISICE caMbIM KpyTI-
HBIM  KOJIYEIaHHO-TIOJIMMETANINYECKUM  MECTOPOXKAE-
HUEM B pEruoHe, XapakTepu3yeTcsi MHOrooodpaszuem
TEKCTypPHO-MHUHEPAJIIOTHUYECKUX THUIIOB Pya, UX OOTaThIM

MHUHCPAJIBbHBIM COCTABOM W HIUPOKUM I'COXUMHUYCCKUM
CHEKTPOM. HpOMLIIHJ'IeHHaSI IOCHHOCTH KOJYCAAHHBIX
MCCTopO)KZ[eHI/Iﬁ peruoHa CBsA3aHa € MOCJICAYIOIIWUM Ha-
JIO)KECHUCM Ha HUX MPOAYKTUBHBIX HNHPUT-TIOJIUMCETAJI-
JIMYCCKON U MGHHO-HI/IppOTI/IHOBO-HOHI/IMCT&J’IJ’IH‘I@CKOﬁ



accouuanuil BTOPOTO PYAHOTO 3Tama, B Pe3yibraTe KO-
TOPOTrO OBUIM CO37aHbl KOMOWHUPOBAHHBIC ITOJUTCHHO-
MOJIUXPOHHBIE pyAHbIE 3a1exu [4—6, 12].

[Mnomane ®dunuszuaiickoro MECTOPOXKAEHUS CIOXKEHA
HWDKHEIOPCKMMH  TEPPUTCHHBIMH O0Opa30BaHUSIMH  BEpX-
Hero rumHcOaxa ((unmzuaiickas cepusi) u Toapa (rybax-
cKast ¥ Myposparckas cepun). OTioxeHus GpuinzdaicKon
cepun (J,p,), TpENCTaBIEHHbIE TONIEH TEMHO-CEPHIX,
MOYTH 4YEPHBIX IIUHHUCTBIX CIAHIEB, YEePeAYIOLIUXCS
B BHJIC MA4YeK C MaKeTaMHU MEeCYaHOro (IUILOW[A, SIBIIS-
sICb CaMOl IpeBHEH ToJIIe! MECTOPOKACHUS U BBICTYTas
B sizipe KapaOuaiickoii aHTHKIMHAIIN B BUJIE OTHOCHUTEIBHO
y3KOH MOJIOCH, BMEHatoT PUIN3UaliCKyIO 3a1€Kb.

KonuenanHo-nonuMeranauueckas 3ajexkb MECTOPOXK-
JICHUSI, CIOKEHHas mnpeumymiectBeHHo (90-95%) arpe-
raraMy CylbQHUIHBIX PyI, MOP(POIOTHYECKH BBIpaXKEHA
€IMHBIM KOMITaKTHBIM IIIACTOOOPa3HBIM TEJIOM C IPOCTH-
panuem 1000-1200 M, magenuem 1500-1600 m u cpen-
Hel MOIIHOCThIO 12,5 M, 3aKOHOMEpPHO BO3pacTarolei
¢ 3amajgHoro ¢uaHra Ha BocTOuHBIH. KpoBist 3anexu Ha
BCEM MPOTSHKEHUM XapakTepusyeTcs 0ojee yCTOHYMBBIM,
a mozronIBa — OoJiee CIOKHBIM CTpOeHHEM. MeaHO-TTHppo-
THHOBBIE PY/IbI, COCTABIISIONINE 0KOJI0 2% 00BbEMa pyIHOI
3aJIekKH, 00pasyloT KMJI000pa3HOe TEJo B JIexKaueM OOKy
CTpaTU(GOPMHOMN YaCTH TOCIIETHEH.

OCHOBHBIE TEKCTYPHBIE PUCYHKHU KOJTYEJaHHO-TOJIUME-
TaJUIMYECKUX PYJ — CIOHMCTO-TOJIOCYATBIA, MAaCCUBHBIN,
NS THUCTO-OPEKYNEBUIHBIN, TPOKUIIKOBO-BKPATLICHHBIH.
MenHO-NUPPOTHHOBLIE PYAbl XapaKTEPU3YIOTCS MACCHUB-
HOW, Op(UPOBUAHON, OPEKUYNEBUIHOW M IMPOKUIIKOBO-
BKparuieHHOH Tekctypamu. OTMeuaeTcst O0JIbIIoe pa3Ho-
oOpasue CTPYKTYp pyH, CpPeAH KOTOPBIX Ipeoliafaror
3€pPHUCTBIE PAa3HOBUAHOCTH (THITUIMOMOpP(HO3EPHUCTAS,
IIOTpHOMOp(HO3EpHHCTAs, UHTEPCTHLINANIBHAs). B py-
Jlax MPHUCYTCTBYIOT NMOYKOBHUIHBIE, KOIIOMOP(HO-30HAIIb-
HBIC W TJIOOYJISIPHBIC arperarsl MUPUTa, a TaKkKe IPYTHX
CynbQUIHBIX MUHepasoB. CTPYKTYpbl 3aMELICHUS Tpel-
CTaBJIEHbl KOPPO3MOHHOM, MJIACTUHYATOH, METEeNbYaTolH,
MPOXKUIKOBOM U JAPYTMMHU Pa3sHOBUAHOCTAMHU. CTpyKTy-
pBl pacriaza TBEPABIX PACTBOPOB OOBIYHO IPEJCTABICHBI
SMYJIbCHOHHBIMH BKJIIOYCHHSMH XaJbKOIMpPUTA B chase-
pure.

B cocraBe moaureHHo-nmoaMXpoHHBIX pyn Puinzgai-
CKOTO KOJTUY€IaHHO-MOIUMETAIIMYECKOTO MECTOPOXKACHUS
MTUPUT SIBJISETCS TOCIIOICTBYIOINM CYIb()UIHBIM MHUHEpA-
soM. K m1aBHBIM MHUHepasiaM pysi OTHOCSITCS Takxke cdae-
PUT, TaJICHUT, XaJIbKONUPUT U NUPPOTHH. Pynococrasnsto-
Ke CyNb(GHIHBIE MUHEPAIIBI IPECTABICHBI HECKOJIBKUMH
reHepauusiMu. BTopocTeneHHble MUHEpalbl — MarHeTHT,
MYIIKETOBUT, MHOT/JA apCEHONMUPUT — OOBIYHO pa3BHBa-
I0TCS B pyJax MUPUTOBOTO M MAarHeTUT-MUPUTOBOIO CO-
cTaBoB. TeTpasnpuT, TCHHAHTUT, OYPHOHHMT, TTOJABIISIOLICEe
OOJIBIIMHCTBO PEAKO BCTPEYAIOIINXCSI MUHEpasoB (OyiaH-
KEPHT, JPKEMCOHUT, TCOKPOHUT, HATMATUT, SMIUICKTHT, Oe-
erepur U Jip.) OOBIYHO yCTAHABIMBAIOTCS B KapOOHATHBIX
MOJIOCKAX KOTUEIaHHO-ONUMEeTAIIMYECKUX pya. [1aBHbIE

JKWJIBHBIE MHUHepallbl — KapOOHAThl, KBapl, XJIOPUT —
TaKk)Ke OTMEUaroTCsA B HECKOJIBKUX reHepanusax. Hecmorps
Ha HE3HAYUTEJIBbHBIH MacimTad 30HBI OKHCICHHS MECTO-
poxaenus (Bcero 0,5% o0béMa pyaHOIT 3anexu), oHa Xa-
pakTepu3yeTcss 04eHb OOraTblM MHUHEpaIbHBIM COCTABOM:
CaMOPOHBIE AIEMEHTBHI, CyTb(HU/IbI, OKHCIIbI, THIPOKHCIbI,
KapOOHATHI, CYIb(AThl, APCEHATHI, CHIIMKATHI U JIp.

Pynoo6pazoBanne nHa @wimzuaiickom MecTopoXxie-
HUM HOCHT TIOJNMITAIHBIA M MHOTOCTAJUWHBIN Xapax-
tep. [To muennto H.K.Kyp6anosa n np. (1983), B ucro-
puK  (OPMHUPOBAHMS PYIHOM 3a€XKM BBLACISAIOTCS TpPU
OCHOBHBIX 3Talia MUHEPaJI000pa30BaHMs: Ha TIEPBOM IPO-
U30I1UI0 OTJIOKEHUE THAPOTEPMAIBHO-0CAI0YHbIX, HA BTO-
POM — THAPOTEPMAIEHO-METACOMAaTHYECKUX KOITYeJaHHO-
MOJMMETANIMYECKUX, @ Ha TPETbeM — THUAPOTEPMaIIbHO-
METaMOP(OTeHHBIX ~ XaJIbKOIUPUT-NTUPPOTUHOBBIX  PYI.
Pe3ynbpraThl M30TONHBIX HMCCIENOBAHUN CEpHI CyNb(UI0B
COIIACyIOTCS C MHEHHEM O TMAPOTEPMalIbHO-METACOMATH-
YECKOM CIocobe pOopMHUPOBaHUS Pyl KOJTYEIaHHO-TIOIME-
TaJJIM4ECKOro cocrasa. YcraHosieHHble H.A.HoBpy30BeIM
[10] Ha ocHOBe UCTONBE30BaHUS KaMHEBOTO [2] U KOOah-
TOBBIX reoTepmomerpoB [l, 11] naHHBIE OTHOCUTEIBHO
TEMIIEpaTypHbIX YCIOBHH (OPMHPOBAHMS TOJIUMETAIIIN-
gyeckux pya (270°C) u MEIHO-TUPPOTHHOBOTO pyJOreHe3a
(302°-353°C) ®Ounmu34aiickoro KOIYeIaHHO-TOTHMETAI-
JIMYECKOTO MECTOPOXKJICHUSI OUCHb OJNM3KU K pe3yJbraramMm
JIPYTHX HUCCIIEI0BaTENICH, M3yYaBIINX STH PY/Ibl Pa3INYHbI-
MU (PU3UKO-XMMHUYECKUMH METO/IAMH.

OCHOBHBIMH TIPOMBIIIIEHHO-IICHHBIMH ~ KOMITOHEHTa-
MH Pyl MECTOPOX/ICHHUS SBJISIOTCS IIMHK, CBUHEL], MEIb U
cepebpo. M3 nmpuMecHBIX KOMIIOHEHTOB 30JI0TO, BUCMYT,
KaJIMUH, MHANH, KOOANIBT, CEJIEH U TEeIUTyp 3acCiTy’KHBAIOT
MOIMYTHOTO U3BJIEYEHUSI.

KoHueHTpanuy NpOMBIIUICHHO-IIEHHBIX KOMITOHEHTOB
B pyAax BapbHPYIOT B IIMPOKKX Npenenax. [lo cpaBHeHMIO
CO CJOHUCTO-NOJIOCYATBIMU M MACCHUBHBIMM KOTYEAAHHO-
MOJIMMETANIMYECKUMHU  pyJlaMH  IISITHUCTO-OpEeKYneBH/I-
HBIC 1 TIPOKMIIKOBO-BKPAIICHHBIE PY/Ibl XapaKTePU3YIOTCS
3HAYUTEJIFHO HU3KMMH CPETHUMH COJICPKaHMSIMH IMHKa,
CBHUHIIA M cepedpa, XOTsl B €AMHMYHBIX NPO0ax 3TUX PyA
OHN OBbIIM OOHAPYKEHBI B JOBOJILHO BBICOKHX MOKa3a-
Tensx. Cpean IBETHBIX METaUIOB KOJUYECTBEHHO Ipe-
o0najaeT OUHK, JUIi KOTOPOTO YCTaHOBJCH CICIYIOIIUH
Bo3pacratomuii psaa (B %): oxucnenssie (0,19)-nepuu-
Hble (3,660)—cMeriannbie (4,26) pyabl. CpeHEeB3BEIICHHOE
COZIep)KaHue IIMHKA B KOJIYEIAHHO-IOJIMMETAITHYECKUX
pyJax CIOMCTO-TIOJI0CYATOH M MAaCCUBHOM TEKCTYpHI Oosee
4eM B TPU pa3a NPEeBOCXOIUT KOHLEHTPAIUIO IEMEHTA B
MSITHUCTO-OPEKYNEBUIHBIX U TMPOXKUIIKOBO-BKPATIICHHBIX
pyaax.

B IIpOMBIIIICHHO-TEXHOJIOTUYECKUX THIIAX MU CO-
prax pya Puin34yaiickoro MeCTOPOXKICHHS B paclpese-
JICHUW CBUHLA BBIIBISIETCS TAKOM BO3pAacTAlOIIUKN psf
(B %): nepBuunbie (1,41)—-cmemannbie (2,32)—OKHCICH-
Hble (3,45) pyabl. AHAJOTMYHBIA PsiJi YCTAHOBJICH TaKKe
Juisl cepedpa ¢ mokaszarensivu (B 1/1): 52, 97,5 u 280. B



OKHCJICHHBIX pyJax Uit 0O0OMX BJIEMEHTOB OTMEYAIOTCS
LIMPOKHE MPEAENbl BapHaluii KoHueHTpauid. Cpean mpu-
POZIHBIX THIIOB Py HauOOJIbIINE COACP)KAHUSI CBHHIA U
cepeOpa IPUCYTCTBYIOT B CJIOMCTO-IIOJIOCYATHIX KOIYEAaH-
HO-TIOJIMMETAUTMYECKUX Py/iax.

B 0amaHCOBBIX pygax MECTOPOXKACHHS CpeHEB3Be-
LIEHHOE CoJIep)KaHue MeIH cOCTaBisieT (B %): MepBUYHbIC
pyast — 0,58, cmemannsie — 1,56, okuciennsie — 0,12. B
MacCHUBHBIX MEIHO-TUPPOTHHOBBIX pyJax M HEKOTOPBIX
TEKCTYPHBIX Pa3HOBHIHOCTSX KOJIYEJaHHO-TIOJMMETalIN-
YECKHX Py KOHIICHTPALHS JJIEMEHTA KOJICOJICTCS OT COTBIX
JI0JICH ITPOLIEHTOB JI0 HECKOJIBKUX TPOLICHTOB.

OcHOBHasi Macca COIYTCTBYIOIIMX KOMIIOHEHTOB CKOH-
LCHTPUPOBaHA B BHUJE HM30MOPPHOH NpUMEcCH B IaB-
HBIX Cyab(uaax, XoTs 30JI0TO, BUCMYT, TEJUTYp, KOOAJIBT,
MBIIIBSK U CypbMa IPEJICTABICHBI TaKKe B COOCTBEHHBIX
COeIMHEHUsIX. MHOTOKOMITOHEHTHBIE PYIbl MECTOPOXKJIe-
HUSI XapaKTEpU3YIOTCS HEKOTOPBIMH TE€OXMMHYECKHMH
0COOCHHOCTSIMH pacIipe/ieieHHss B HUX XaJbKO(UIBHBIX
penkux 3nementoB (Cd, In, TI, Ga, Ge, Bi, Se, Te), Ona-
TOPOAHBIX METAUIOB (AU, Ag), IPyruX MPUMECHBIX KOM-
TIOHCHTOB.

Kak u3BecTHO, ¢ KPUCTALUIOXMMHYECKHX TO3UINI Hau-
Oonee ONAroNpUATHBL TSI W30MOP(HOIO  yJIaBIUBAHHSA
Ka/IMUsL, MH/IWS], TEPMaHHsI M OTYACTH FaJuIvsl TeTpadipryec-
kue cynbuabl (canepur, XaabKOMUPHT), a s TaJUTUST —
okTasipuyeckue (mmput, raneHut). Kaamuii oTHOcHTCA
K HauOosee BaXHBIM IPUMECSM MECTOpOXxJIeHnsT Duins-
yaii (cM. Tabnuiy). Hanbosee BbIcokHe conepikaHus diie-
MCHTA YCTaHABJIMBAIOTCS B IIO3[HUX MAaJIOKEJIC3UCTBIX
coanepurax. ConepkaHue WHAWS B pyAax HOYTH Ha JBa
TOpsIJIKa MEHBIIE COJEpKaHMsI KaJMUs, ¥ WHIUEM oOora-
LIeHBl paHHHE Xkene3ucToie chaneputsl. Cynbpu IHHKA
SIBJISIETCS] KOHLIEHTPATOPOM U HOCHTEJIEM KaJMUSI M MHANS
B HICCIIEYEMBIX py/ax.

B pacripenenennn TayuMs B KOJTYEJaHHO-TIOMMMETA-
JIMYECKUX MecTopoxaeHusx FOsxHoro ckiona Bosbiroro
KaBka3za ycranoBieHa 4éTkas reOXMMHUYECKast 3aKOHOMep-
HOCTb: B MECTOPOXK/CHUSX, IJIe KOHICHTPAIMS TaJJIHS B
MTUPUTAX TOBBIIICHHAS, B TAJICHUTAaX €ro Majo, a IJe Co-
JIep’)KaHKUe JIEMEHTa B TAJICHUTaX BBICOKOE, JUCYIb(UIbI
xerne3a OexHsl TamueM. [aneHur u3 Ounmzyas M MupuT
n3 Karexa naubonee oborarieHs! TajueM. BoissieHo He-
GorbLIOe COoslepykaHue TayuTis B upuTe n3 duimsvaiickoro
u rajenute u3 Karexckoro mecropoxienuii [8].

lammuit m repmaHuil — HexapakTepHble PUMECU
W3YYECHHBIX pya. B pyroBMemaronyx mnecyaHo-rIMHUCTBIX
OTJIOKEHMSIX TaJUIHsl Oosible, ueM B cdanepurax. [lonu-
JKEHHBIN (DOH TepMaHNEHOCHOCTH Py, II0-BUANMOMY, CBSl-
3aH C NepBUYHOI 00€AHEHHOCTHIO PyA00Opa3yIOIUX pac-
TBOPOB 3THM 3JIEMEHTOM.

BucmyT mmpoko pactpocTpaHéH B pyZiax MECTOPOK/ie-
Hust. Cpenu cynb(UIHBIX MUHEPAJIOB HaHOOJIbIIEE CoJlep-
JKaHUE JIEMEHTA YCTAHOBJICHO B raJieHUTE (MakCUMAaJIbHO
10 0,3%). IToBbIIeHHAs BECMYTOHOCHOCTb PYII, BEIPaXKEeH-
Hasl B IIMPOKOM DPa3BUTHH HWHAMBUIYaJIbHBIX MHHEPAJIOB

BUCMYTa (BUCMYTHH, TEJTyPOBHCMYTHT, TETPAJAUMHUT, KO-
3aJIMT U Jp.), SABJISETCS OAHOW M3 MHHEPAJIOrO-Te€OXHMH-
YEeCKHX OCOOCHHOCTEH KOIYeJaHHO-TIOIMMETaIUINYECKOTO
opyneHenus: Ha Orm3yaiickoM MECTOPOXKICHUH.

CejleH M TeUTyp OTHOCSTCS K XapaKTEpPHBIM IPHMeEC-
HBIM KOMIIOHEHTaM HccienyeMblX pya. [loBbIIeHHBIE CO-
JIep KaHHsl CeJICHa IPUYPOUCHBI K IIMPUTAM U3 MacCHUBHBIX
MEHO-ITUPPOTHHOBBIX M MPOXHIKOBBIX NMUPUTOBBIX PYI.
YcranaBiMBaeTcsi NPUYPOUYCHHOCTh BBICOKHX KOHIICHTpA-
LU 3JIEMEHTa K KPUCTAJUIMYECKOW Pa3HOCTH IHPHTA, TO
€CTh CYIIECTBYET 3aBUCHMOCTb MEXKIY COAEPKAHUEM Ce-
JIeHA M KPUCTAJUTMUECKOH 3penocThio MuHepana. Cpenu
Cynb(UIHBIX MHHEpPAJIOB HauOoJbIIee COlepKaHHE Tell-
Jypa OTMEYEHO B XaJbKOIUPUTE. DTOT MUHEPAT U3 MeJ-
HO-TIMPPOTHHOBOW MMHEpAJIbHON accoluaiuy sIBISIETCS
€/IMHCTBEHHBIM BEIYIIUM CYIb(QHIOM, B KOTOPOM COJEp-
JKaHWE TeJUTypa IpeBaJIMpyeT HaJ celeHoM. B komvenaH-
HO-TIOJIMMETAJUINYECKUX ¥ CEPHO-KOTYEIAHHBIX PyAax
yCTaHaBJIMBACTCSl 3HAUMMasi KOPPEISIOHHAS CBSI3b celle-
Ha C Me/IbI0 M KoOanbToM. Takast ke CBsI3b MEXK/1y CEJICHOM
U TEJTYPOM HaOJIOAAeTCsl B MEHO-ITUPPOTHHOBBIX U MPO-
JKHITKOBO-BKPAIJICHHBIX Py/ax.

Crenyer OTMETUTb, YTO C LIEJIBIO BBISICHEHHS CTEIICHH
000raméHHOCTH PEeIKUMH 3JIEMEHTaMU PYIO0COCTaBIISIO-
IIMX MUHEPAJIOB MPH OIEHKE MX CPEIHUX COZCPKAHUH B
cynbpuIax Ieaecoo0pasHo CpaBHMBATH ITH ITOKa3aTeIIH
¢ MHUHepanbHbIMU Kiapkamu B.B.MBanosa [3, 13]. ABrop
BBEI MOHATHE KO3()(UIMEHT reOXMMUYECKOH 00oramnéH-
Hoct (K), mpencrasistoimuii co60# OTHOIIECHHE CPEIHET0
COZIEpKaHUsl JIEMEHTa B CYIb(UIHOM MUHEpaje U3 KOH-
KPETHOTO MECTOPOXK/ICHHS K €ro MHHEpPAJIbHOMY KIApKy.
CrenoBarenbHO, HECMOTPS Ha JOBOJIBHO BBICOKHE KOHIICH-
Tpauuu Kagmus B canepure u3 duimzuaiickoro mecro-
POXXIEHUS, TOXOSIINE B €AMHIYHBIX podax 10 5000 r/T,
CpeJiHee CoiepyKaHue AIIEMEHTa 3HAUYUTEJIFHO YCTYIIaeT MU-
HepaJIbHOMY KJIapKy. B aToM cMmbIciie cdanepur u rajJeHuT
oboramens! uaauem (K, =1,5 n K, =1,9, coorsercTBeHHO).
Tanmem HanGonee 00OTalIéH TAIEHUT M3 MCCIIEILYyEMOIo
mecropoxaenns (K, =12,9). Ilupporun oboramén cere-
nom (K =1,2). Taroke HEOOXOMMO OTMETHTb, YTO CPETHEE
COZIep)KaHUEe BHUCMYTa B TaJE€HHUTE M3 KOJIYCIIaHHO-IIONIH-
METaJUTMYEeCKOro Mectopoxkaenuss dumzuail cocrasiser
675 1/t (cM. Tabnuity), 4To OONbIIE €ro pyTHOMUHEPAIBHO-
To KJapka B 3ToM MuHepaie (384 1/T) u3 cpenHeremiepa-
TYPHBIX KOJUYETAaHHO-TIOJIMMETAIUINYECKUX MECTOPOXKIe-
HUHM B CWIIMKATHBIX nopoaax [13].

B mccnenyembIx pynax 30510T0 U cepeOpo MPUCYTCTBY-
10T B KOJMYECTBaxX, NMPEACTABISIONINX PAKTUIECKUI HH-
tepec. Kak yxe 0bu10 oT™MeueHo, B pynax duimszyas ceped-
PO COBMECTHO C ITMHKOM, CBHHIIOM M MEJIbIO OTHOCSITCS K
OCHOBHBIM KOMITOHEHTaM Py, a 30JI0TO — K TIOITyTHBIM.
CpaBHHTEJIEHO TTOBBILICHHBIC COACP)KAaHUS 30JI0Ta U Ce-
peOpa ycTaHABIMBAIOTCSI B CIIOMCTO-NIOJIOCYATBIX M Mac-
CHBHBIX KOJIYEIaHHO-TTOJIMMETAIUTHUECKUX pynax. [To psmy
NepBUYHbIe—CMEIIaHHBIE—OKUCIICHHBIE PYAbl KOHIIEHTpa-
MM 000MX AIIEMEHTOB M UX OTHOCHTEIILHBIC CONICPIKAHMS



CpegHue cogepKaHua peakux n 61aropogHbIX MeTaiNoB B MaBHbIX CY/bGUAHBIX MUHEPaiax MecTopoXKaeHusa duausvaii (8 r/T)

cd 38,8 1610
In 2,3 72,2
Tl 45 9,8
Ga 6,2 23,3
Ge 1,7 35
Se 32 72
Te 3,2 2,8
Bi 59,7 36,9
Au 0,78 0,40
Ag 38,4 49,7

(AW/ZCu, Zn, Pb u Ag/2Cu, Zn, Pb) yBennuusarorcs, a
BEJIMYMHBI cepeOpO-30JI0TOr0 OTHOLICHHS NaJaroT. Ycra-
HOBJIEHO, YTO B M3Y4YEHHBIX pyJax MHHEpajIaMH-KOHIICH-
TpaTopaMH 30J10Ta SIBJISIOTCS XaJIbKOITUPHUT U IUPUT, cepe-
Opa — raJeHUT; MUHEPAJII-HOCUTEIIN: JUIsl 30J10Ta — [TUPUT,
cepeOpa — raJIecHUT ¥ MUPUT. B IIaBHBIX CyNbOUIHBIX MU-
HepaJiaX COCPeI0TOUYEHO OKoIlo 85% o01ieit Macchl 30510Ta
1 HECKOJBKO Oouibie — cepedpa. OcTabHOE KOJIHMYECTBO
0J1aropOHBIX METAJUIOB CBS3aHO C MX COOCTBEHHBIMH MU-
HepaJIaMH.

Bricokue coneprkaHus KOOAIbTa OTMEUAIOTCsl B CEpHO-
KOJTYEJaHHBIX U MEAHO-IMPPOTHHOBBIX pynax. B paccmar-
PHBAEMOM MECTOPOXKACHUH KOOAIBTOHOCHOCTD OTHOCHTCS
K BaXHBIM MHHEPAJIOr0-r€OXUMHYECKHM OCOOCHHOCTSIM
pya. YcraHaBIMBaeTCsl 3aBUCHMOCTh COJCPIKaHUN KOOab-
Ta ¥ HUKEJS OT Pa3HOBUIHOCTEH PY/I0COCTABISIIOLINX CYJlb-
(UIHBIX MUHEPAJIOB. B MpOXKMIKOBO-BKpAIUICHHBIX py/ax
coziepKaHust 000MX AIIEMEHTOB ITIOYTH PABHBI, JINOO HUKEIS
HECKOJIBKO OOJIbIIIE, YTO CBA3aHO C €r0 FTeOXUMHUIECKUM 0~
BezieHHeM. KoHIeHTpanust HUKeJsl B MIUPUTAX M TJIaBHBIM
obpazom BennunHa Co/Ni — TeOXMMHUYECKHHA KpHUTEpHH
0COOEHHOCTEH X 00pa3oBaHUs.

TunuyHbIH XanbKO(WIBHBIN JJIEMEHT — PTYTh. SIBIssICh
XapakTepHOI npumeckio B pyaax ®uimzvas, oHa pacrpe-
JieJieHa KpaiiHe HepaBHOMEpHO. CpaBHUTEIBHO MOBBIIICH-
Hele conepkanus prytu (Hg 12-20 r/t) B cioucro-noso-
CUAaTBIX W MACCHBHBIX KOJIYEJaHHO-TIOJMMETAIUINYECKUX
pyZax CBsi3aHbBl C HPUCYTCTBHEM B HHUX OJNEKIBIX pyx U
LIIMPOKUM pa3BUTHEM cdajepura. YCTaHOBJIEHO, YTO B
pyZax MECTOPOXKICHHUSI KOJIMYECTBO 3JIEMEHTAa YBEIHYH-
BaeTcs 10 psly HEepBHYHbIE—CMEIIAHHBIE—OKHCICHHbIC
pyzsl [9]. CypbMa ¥ MBIIIBSIK — XapaKTE€PHBIE AJIEMEHTHI
MIPUPOJHBIX THUIIOB PYyA MECTOPOXKAeHHs. MpbIbsika co-
JICPIKUTCS TIOYTH Ha MNOpsaoK Ooipmie. O6a ameMeHTa
00pa3yloT caMocCTOsITeNbHBIC MHHEpansl. B pynococras-
JISIOIMX CYNb(GUIHBIX MHHEpallaX CypbMa HaKallJIMBacT-
Csl B OCHOBHOM B TQJICHUTE, @ MBIIIbSIK — B IIUpUTE. 3Ha-
YuMasi KOPPEJSIHOHHAS CBS3b Yallle BCEr0 OTMEYaeTCsl B
mapax sneMeHToB: Sb-Pb, Sb-As, Sb-Bi, Sb-Ag, As-Bi u
As-Cu.

20 14,7 15
75 19,8 2,5
59,5 23 1,3
45 4 35
1,5 1,1 1,5
50 8,5 55
4 12,7 6
675 95,4 40
0,02 0,82 0,15
1030 69,3 21

Mapraser; ¥ OJOBO OTHOCATCS K XapaKTEPHBIM MpU-
MECHBIM KOMIIOHCHTaM PyI. B eIMHUYHBIX TIpo0ax Koirde-
JTAHHO-TIOJIMMETAJUIMICCKUX Py COJCPKAHWE MapraHia
JIOXOIUT JIO OHOTO MPOIICHTA. B M3y4YCHHBIX pyaax KOH-
LEHTpaIHsE 00OUX 3JICMEHTOB CBS3BIBACTCS C KOIYCIaH-
HO-TIOJIMMETAJLTHYCCKAM OPYICHCHUCM.

HccnenoBanueM TPOCTPAHCTBEHHOTO PACHpPEICICHUS
KOMIIOHCHTOB B PYIHOH 3aiexu Duim3dalickoro mecro-
POXKIICHHS BBISIBICHA MHHEPAJIOrO-TCOXUMUYCCKAs 30-
HaJbHOCTh 0 MPOCTUPAHUIO, MAJCHUIO U MOIIHOCTH [8].
BeprukaibHasi 30HAIEHOCTD BBIPAKACTCS B 3aKOHOMEPHOM
MIPOCTPAHCTBEHHOM Pa3MEICHUH OTICIBHBIX TUIIOB Py (B
BHUCSTYEM OOKY 3aJICKH — KOJTUCTAHHO-TTOTMMETAITHICCKIE,
B JIC)KaUueM — CEPHOKOIUCIAHHBIC U METHO-TTUPPOTHHOBBIC
pymsl). B menmoM oT nekadero kK BUCSYeMy OOKY 3alieKu
HAOJFOAaeTCsl TIOCTEIICHHOS YBEIMYCHUE COACPKAHUN Zn,
Pb, Cd, Ag, Tl, Sb, Hg u nonmxkenue Cu, Co, Mn, Se. s
KOJIMYCCTBEHHOTO BBIPAKCHHS 30HAJIBHOCTH BBIYUCIICH T10-
KazaTeJIb TCOXUMHUYCCKON 30HaTbHOCTH Ha OCHOBE OTHOIIIC-
HHUH KOHLICHTPAIMHU JIEMEHTOB (hpOHTANBHBIX (Zn, Pb, Ag)
u Tu10BEIX (Cu, Co, Mn) yacTeil pyaHOH 3aIeikKH.

YCcTaHOBIICHHBIC MApaMETPhl PACIPEICICHHUS XHMU-
YECKUX JJIEMCHTOB, OCOOCHHO PENKHX M OJIATOPOIHBIX,
B TCKCTYPHO-MHHEPAJOTHUCCKUAX THUIAX PYI M IJIaBHBIX
Cynb(QUIHBIX MUHEpaliaX, SBISISICH JOMOTHHUTCIBHBIMU
MTOKA3aTeJISIMU JUTSI BEISCHCHHSI (DU3UKO-XUMHUYCCKHUX YCII0-
BHUI MUHEPAIOOOpPA30BaHUS, OTHOCATCS K THIIOMOP(HHBIM
MIPHU3HAKAM UCCIICIyeMOTr0 CTPATH(POPMHOTO MECTOPOXKIC-
HUS THAPOTEPMAITEHO-METACOMATHYCCKOTO THUIIA.
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