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Maccus BypyuyaiiBenu siBisieTcs 4yacTbio MOHYEropcKoro IiyToHa u Haxoautcs B ueHTpe Kosbckoro
noxyoctposa [17]. Vi3BecTeH MaCCHB CBOMM IIATHHOMETAJUIHHBIM OPY/IeHEHHEM CO CPeIHUM CO/IepKAHUEM
2—-2,5 r/T MIIT' (Bctpewarorcst o6pas3upl ¢ coaep:xkanveMm 19 r/T MIIT [7]). [naBHbie mopoasl Maccu-
Ba — ra00OpOHOPUTHI M aHOPTO3UTHI [6, 15, 17]. BriepBble Ha TEPPUTOPUM MACCHBA YCTAHOBJIEHO HAJIMYME
NPONMJIMTOBBIX MOPOJ. BhIsAB/IEHBI 1BE rPyNNbl NPONMINTOB, PA3INYAIOIMXCS 10 MHHEPAILHOMY COCTABY.
C KBapu-XJIOpUT-AJLOMTOBOI accoluanyeii CBA3aHO MIIATHHOMETAJUIbHOE OpyJdeHeHue, ¢ aJIbOUTOBOIi ac-
couupanueii opyaeHenne He cBsa3aHo. OTmeyeHo pasziuuue B copepkaHum cymvbl P3D B raGopoHopuTax u
npomimTax. [IponuanThl pyrHOH accouuanyy OTIMYAIOTCS OT OCTAJIBHBIX MOPOJ 3aMETHOIl aucnepcuei
B coaepxkannu P3D. bimszocTs rpadmkos coaep:xkanusa P3D Bo Bcex mopogax MaccuBa MOXKeT YKa3bIBaTh
HA X reHeTHYecKylo cBsi3b. Cpean MUHEPAJIOB ILUIATMHOBOIA TPYNNbI B PyAaX MaccHBa NpeodJagaloT ap-
ceHuIbl M cyabgoapceHnpl.

KintoueBble cnoBa: naamuHoHOCHOCHb, NOUCKOGble KpUmepuu, NpOnUAUMbl, MUHepAansi NAamuHo8oll
epynnbl.

Vuruchuaivench massif is part of the Monchegorsk pluton and located in the center of the Kola
Peninsula [17]. Known for its platinum mineralization with an average of 2—2.5 ppm PGE, also found
samples containing 19 ppm [7]. Main rocks of massif — gabbronorites and anortosites [6, 15, 17]. First
established presence propylite rock in the territory of massif. Identified two groups propylite differing by
mineral composition. With quartz-chlorite-albite association PGE mineralization associated, with another
association — albite, mineralization is not related. There is a difference in the total REE content in
gabbronorites and propylites. Propylites with ore differ from other rocks noticeable standard deviation in REE
content. Closeness of graphs REE concentrations in all rocks array may indicate their genetic relationship.
Among platinum group minerals in ore of Vuruchuaivench massif prevail arsenides and sulphoarsenides.

Keywords: PGE-bearing, exploration criteria, propylites, platinum-group minerals.

Maccup BypyuyaiiBeHUY Ha CeromHSIIHUN IeHB
CaMblil TIEPCIEKTUBHBIN IJIaTUHOMETAJUIbHBII 00b-
ekT MoHuerutyToHa (ImporHo3Hbie pecypcsl Py 100 T
MIIT+Au, no panueiM BCET'EN). [Ins BbisiBAeHUS
DPYIOHOCHOCTM MaccuBa ObUI TIIATEJbHO M3YYeH Ieo-
JIOTMYECKUIN MaTepuall, ONPEAEsICH NCTalbHbIA ydac-
TOK paboT U oToOpaHo 13 MpeacTaBUTENbHBIX MPOO.
B xumuueckoii nabopatopuu BCEI'EU ObL1 BeITTOTHEH
aHaJIn3 MOpog000pa3yrILIMX OKCUI0B — MeTonoM XRF
Ha peHTreHoBckoM criektpoMmeTpe ARL-9800, pacce-
SIHHBIX U TUIATUHOBBIX 3JIEeMEHTOB — MetoiaoMm [CP-
MS na macc-criektpomerpax ELAN DRC-e n Agilent
7700, cepbl — Ha MHGPAKPACHOM CIIEKTpOMeETpe (hup-
Mbl Leco.

T'eonornyeckoe crpoenue mMaccua BypyuyaiiBeHu.
MaccuB npUMBIKaeT K I0T0-BOCTOUYHOM yacTu MOH-
yerutytoHa (ropsl Hion u Iloa3) u mpeacraBisieT co-
0o0l1 MoJIOTO TajJaolliee Ha I0T0-BOCTOK KJIIMHOOOpa3HOe
TeJI0, 3ajieralollee Ha IpaHUTO-THelcaX apXeMCKOTO
¢dyHaaMeHTa U MepekpbiToe nopogamMu KyKinmHCKo
cBuThl MimaHmpa-Bap3yrckoit cepuu, mom KOTOPBIMU
MAacCHUB IIPOCJIEKEH OTHEAbHBIMU CKBaXXMHAMU Ha
4,5 KM B 10)KHOM HarmnpasiaeHuu. [Topoabl BHIXOAST Ha
MHEBHYIO TTIOBEPXHOCTh, K I0T0-3aIlay W I0TO-BOCTOKY
oT MaccuBa Hion-I1oa3 TaHyTCS B c€BEpO-BOCTOUYHOM
HamnpaBJIeHUU Ha 7—8 KM.

Ha roro-BocToke MaccwB TEpPEeKPHIT ITPOTEPO-
30MCKMMU BYJKAHOT€HHO-OCATOYHBIMU TIOPOIAMU

Mmanapa-Bap3yrckoii cTpyKTypHOIr 30HBI. B 30He
9K30KOHTaKTa UMEIOTCSI KOHIJIOMEPAaThl, 00JIOMOYHbII
MaTepuall KOTOPBIX IPEICTaBIeH MeTarabOpoHOpHUTAa-
MM, a IIEeMEHT MeTaBYJIKaHUTaMU KYKIIMHCKOW CBM-
Tl. C ceBepo-3amaga MacCUB TPAHUYUT C MAacCCHBOM
Hion-IToas, cioXXeHHBIM MPEeUMYIIeCTBEHHO HOPUTA-
MU. 30Ha KOHTakTa He obHaxeHa (puc. 1) [18, 19, 21,
22, 27].

BzaumooTrHolieHrue MOHYEropckoro ILUIyTOHa U
MmaccuBa BypyuyaiiBeHu yxe OoJiee 50 Jjiet siBisieTcst
npeaMeToM AucKyccuit. Briepsbie moponbl maccuba By-
pyuyaiiBeHu 66Ut 06HapyxeHbl E. K. Ko3nosbim [10].
Ornucas 31ech CUIBHO M3MEHEHHBIE TTOPOJIbl, OH OTHEC
X K 00Jiee paHHUM 00pa30BaHUSIM, YeEM TTOPOIbI COO-
cTBeHHO MoHuYeTuTyTOHA. [lanbHele ncciaeaoBaHus
MOKa3aJi, YTO TMOPOJbI JAHHOTO MacCUBa SIBJISIIOTCS
MPOAOKEHNEM €CTECTBEHHOTO Psiia PaCCIOEHHBIX IMO-
POI M TIPEICTABIISIIOT CO0OI BepxHIOI YacTh MoHuYe-
TOPCKOTO TUTyTOHA, XOTSI M BECbMa MeTacoMaTU4eCKU
n3MeHeHHyo [16, 17].

MaccuB nMeeT CI0XHOE IBYXWICHHOE CTPOCHUE
[9, 15, 25]. HuxxHsg JacTh pa3pe3a — MOHOTOHHBIE
Oe3pynHble TaOOPOHOPUTHI, BEPXHSISI — OpYACHENbIe
rabopoHopuT-aHOpPTO3UTHL. [Ipearonaraercs, 4To Kax-
Jlast U3 yacteit chopMrpoBaIach U3 OTAETbHBIX TOPIUi
pacriaBa [17, 25].

[a06poHOPUTHI HMXKHENM 4YacTU pa3pe3a MacCu-
Ba paccMaTPUBAIOTCS KaK OOKOBOW CUJIOOOPAa3HbIA
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Puc. 1. Pacnonoxenne MonuemwryTona u maccuBa Bypyuy-
aiiseny [15]

1 — nyHWTHI; 2 — MEPUAOTUTHI U MMUPOKCEHUTHI; 3 — HOPUTHI;
4 — HOPUTBI M TAOOPOHOPUTHI; 5 — TaAOOPOHOPUTHI M1 AaHOPTO3UTHI;
6 — pacroJjoXKeHHe JeTabHOTO yJyacTKa

arnocus HopuToB MOHUEIUIYyTOHA, TaK KakK IO COCTaBy
OHM 00pa3yI0T HEMPEPHIBHBIN PSAI ¢ MUPOKCEHUTAMU
u Hoputamu rop Hion u Iloas [25].

ITopoasl BepxHeli yacTu pa3pe3a 3aMEeTHO OTJIMYa-
10TCs oT Tabopouaos rop Hion n [Toa3 Hanmnmumem He3a-
KOHOMEPHOW JTMH30BUIHOU MEPBUYHOU paCCIOCHHO-
CTU U B 1IeJIOM 0oJiee JIeKOKpaTOBbIM COCTaBOM. Jljist
HUX XapaKTepHO IIMPOKOE Pa3BUTHE TAKCUTOBBIX pa3-
HOBUIHOCTEN MOPOJI, HATMIUE TPYOO3EPHUCTBIX LT -
pPOB U cerperaumii JeMKoOKpaTOBbIX raOOPOHOPUTOB.
B 37011 9acTu paspesa BBISIBIICHO IJIaTUHOMETAILIEHOE
opyleHeHue, TPEeICTaBIeHHOe TelaMu TIacToo0pas-
HOM 1 JIMH3000pa3Hoi (POPMBbI, KOTOPBIE TPUYPOUEHBI
K JIETKOKPATOBBIM TaOOpOHOPUTAM M aHOPTO3UTaM [4,
5, 15, 24].

BospacT nermMaTonaHbIX MeTarabopo-aHOPTO3UTOB
BypyuyaiiBenua (2497 + 21 mun net, U-Pb mMeTton mo
LIMPKOHY) OJM30K K BO3pPACTy TAKCUTOBBIX TaOOPOHO-
purtoB ropsl Hion (2507 £ 9 miH net) [17], a Takke
nopoji codctBeHHO MonyerutytoHa (~2500 MiH JieT).

[Topoabsl OCHOBHOTO cOCTaBa MaccuBa OTMCHIBA-
I0TCSl KaK MeTarabOopouibl, B TOM YHCJIe ME30KpaTo-
BbIe METarabOpOHOPUTHI, JTIEMKOKPATOBbIE MeTarabopo,
AHOPTO3UTHI U Ap. [15, 17]. OnHaKO TEpMUH «MeTa» He
JlaeT BO3MOXHOCTH BIOJIHE OLIEHUTh CTEIIEHb U3MEHE-
HUS TIOPOJ, TIO3TOMY B MEPBYIO 04Yepeab HEOOXOIMMO
OBUIO YCTAaHOBUTHL IIEPBUYHBIN MUHEPaATbHBIA COCTaB
MOpOoJ MaccuBa.

CocraB nmopox maccuBa BypyuyaiiBenu. [leTaibHOe
neTporpaduyeckoe M3y4eHUe MO3BOJUIO BBIACIUTH
TPU pa3HOBUIHOCTHU Ttopon. IlepBbIit BUI — 3TO He-
W3MEHEHHbIE U cJ1abou3MeHeHHble TaOOPOHOPUTHI,
IIUPOKO pacIpOCTpaHEHHbIE HA TEPPUTOPUU MacCHBa.
Bropoii Bug — MeTacoMaTUTHI XJIOPUT-TIPOITUINTOBOM
accoumanuy. TpeTrit OTHOCUTCS K TTPOITMIIATAM aM(pH-
OonoBoli accouunanuu [14].

Ha puc. 2 mpuBeaeHa cxema y4acTKa JIeTaJIbHBIX pa-
00T ¢ TOUKaMu OTOOpa Mpo0d, PaCcIOJOKEHHOTO B LIeH-
TpaJbHOI YacTU OMuchiBaeMOro Maccusa. Kak BUIHO,
OCHOBHYIO MaccCy IIOpOJ COCTaBJISIIOT raOOPOHOPUTHI.
[MpormunTel peACTaBICHBI BHITSTHYTEIMU TeJIAMU CEBE-
po-3amnagHoro npoctupaHus. Teao am@puOOJOBBIX Me-
TaCOMATHUTOB TaKxKe MPOCTUPACTCS B CEBEPO-3araTHOM
HalpaBJcHUH. [ImaTmHOMETAUIbHOE W CYJIb(DUIHOE
OpyIeHEeHHUE MPOCISXKUBACTCSI B BEpXHEH YaCcTH yyacTka

JETaTbHOTO M3YUYEHUS U aCCOLIMUPYET C XJTOPUTOBBIMU
MPOITMIUTAMH.

OCHOBHbIE MUHEpPAIbl 2abbponopumos (puc. 3, A)
MpeaCcTaBIeHbI aBTUTOM, OPOH3UTOM U ILJIarMOKJIa30M
B cooTHotreHuun 1:2:4. Tekctypa TOpojbl MacCUBHASI.
CTtpyKkTypa runuanoMop@gHo3epHUCTasi, 00YCIOBIEH-
Hasl pa3BUTHEM HEIIPABWIbHBIX 3€peH IUIarnokiaza u
NINOMOPGHBIX 3EpeH MUPOKCEHOB; 1 TTOMKIINTOBAS,
XapaKTepus3yollascs HAIMYMEM MEJIKUX 3€peH OpOoH-
3uTa (OMKOKPHUCTAJIBI) B 00JIee KPYITHBIX TTOMKIIUTO-
BBIX 3€pHax IUIaruoKiasa.

ABI'UT OOBIYHO OOpa3yeT KpyIHble 3epHa A0 3,
OPOH3UT — KOPOTKOMPU3MaTUYeCKKe 3epHa 10 1,5 MM,
a TUTaruoKJia3 3aHMMaeT MHTEPCTUIIMOHHOE TTPOCTPaH-
CcTBO. BropuuHble MU3MEHEHUST BCTPEYaroTCs YacTo, Ofl-
Hako B HeOoJ1b1IoM KojndecTBe (15—20%), u 3aTparu-
BalOT B OCHOBHOM NMUPOKCeHbI. B 3€pHax miarnoknasa
MPOsIBJIEHA COCCIOPUTH3ALIMS B BUAEC MEJIKO3EPHUCTOTO
arperara.

Ilponuaumu: (pyuic. 3, b) cOCTOSIT U3 XJIOpHUTA, KBApP-
1a, aJbOUTa M IIOM3UTa B PA3JIMYHBIX MPOMOPLIMSIX.
TexcTtypa mpormimutoB MaccuBHasg. CTpyKTypa HeMa-
TOo(UOpOOIaCTOBASI, MOJHOCTHIO 3aMELIEHHbIE MUHE-
paJibl UHOTAA MOBTOPSIIOT TMIMTUAUMOMOPGhHO3EPHUCTYIO
CTPYKTYpy. PaznmumumMmel oTmenbHBIE 3epHA KBaplia M
ansourta pazmepom 1o 0,3 mMm. OcHOBHas macca To-
pOIbl — TOHKO3EPHUCTBIM KBapIll-aJIbOUT-XJIOPUT-
LIOM3UTOBBII arperar.

TexcTtypa amgubor060e0 memacomamuma MaccuB-
Hast. CTpyKkTypa HeMaToOJlacToBasi, 00OycJIoBIeHa pa3-

0 10 20m

Puc. 2. Cxema y4yacTKa JAeTaJbHOr0 M3y4eHHs B 10ro-3anaaHoi
yactd MaccuBa Bypyudyaiisenu [15]

1 — TaBOpPOHOPUTHI; 2 — XJIOPUTOBBIC MPONUIUTHI; 3 — aMpuoo-
JIOBBI TIPOTIUJIUT TIO Aaiike Tab0po-moneputa; 4 — cyabpumaHoe
u OI1T-opyneHeHue; 5 — 2J€MEHTHI 3aJleraHusl PacCIOEHHOCTH;
6 — TeoJIOTUYeCKUEe TPaHUIIbl; 7 — pa3pbIBHbIC HApYIICHUS;
& — rpaHULIbI KOPEHHbBIX OOHAKEHUI 1 SJI0BUAIBHBIX Pa3BaJIOB;
9 — Mecta otbopa Mpod, HOMED
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BUTHEM YIIMHEHHBIX KPUCTAIIOB aMduboiIa TpeMo-
JINT-aKTUHOJIUTOBOro psaa (puc. 3, B). Oxomno 30%
Mopobl — IUIarMoKjIa3-aHIe3uH, OCTajJibHasi Macca —
aMmbuooa. Kpucramisl aHme3MHa CUIbHO «A3bEICHBI»
ampuodoaoM. BcTpeuaroTcsl peakue 3epHa OMOTUTA U
pyaHoro MuHepana no 0,1 mo 0,5 Mm.

s BBISIBJICHHUS M YTOYHEHUS MUHEPAJIBHOTO CO-
CTaBa MPOIWINTOB MIPOBEACH PEHTIEHO-CTPYKTYPHBIM
a"Hamm3 (aHamutuk B. ®. Camnera) (ta6m. 1). beum
B3STHl YeThIpe OOpaslia MPOIMJIMTOB, IBa M3 HUX

Puc. 3. lnaudsr nopon maccuBa Bypyuyaiisenu

A — rabbpoHoput, b — nponuinut, B — ambubOIOBBIA MeTaco-
MatuT. Cpx — KJIMHOMUPOKCEH (aBrut), Opx — OpPTONMUPOKCEH
(6pon3uT), Plg — miuarmokias (aHIe3uH)
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Tabauya 1
Pe3yabraTsl peHTTeHOCTPYKTYPHOTO AHAJIN3A MPONMINTOB
MaccuBa BypyuyaiiBena

Ho- ITpo- OCHOBHbIE MUHEDPaJIbI, | MUHepaIbl IPUMECH,
MED % %
II. TI.
1 | V1111 |Kaunoxmop 36 Temarur 3
Ksapu 30 MyckoBur 2
Anwsout 20 TMuppotun <1
Onuaot 9 (LoU3uT,
KJIMHOLIOU3UT)
2 | V1112 |Ksapi 33 Myckosur <1%
Anwout 30 TemaTut <1
Knunoxmnop 26 Tpownut <1
Bmunot 10 (trou3wur,
KJIMHOLIOU3HT)
3 | V1103 | Anpbur 50 Tunpokcunanatut 2
Anuaor 12 TTuppotun 1
Kmmnaoxop 12
MycxkoBut 10
Tematur 7
Ksapu 5
4 | V1104 | Ansout 56 Knunoxmop 4
Porosast oomanka 12 | [ematut <1
Ksapu 9 TMupportun <1
Onuaot 7 (1IOU3HT,
KJIMHOLIOU3WT)

0TOOpaHbl 13 30HbI cyabhuaHoro u DI opyneHeHus
(VI1111, V1112), aBa npyrux BHe 3Toi 30HHI (V1103
V1104) miss o6Hapy>XeHWST BO3MOXHBIX Pa3TUIUi.

PesybraThl peHTIEHOCTPYKTYPHOIO aHalIM3a yKa-
3bIBAIOT HA PA3HUILY B MUHEPAJTbHOM COCTaBE MPOIMU-
uToB (Tabj. 1) U3 30H ¢ MaIOCyIbMOUIHBIM TUIATUHO-
MEeTa/UTbHBIM opyneHeHueM (1, 2) 1 u3 6e3pyaHOi 30HbI
(3, 4), nanee pynHad v HepyaHasa 30HbI. MeTacomaru-
THI U3 PYTHOU 30HBI XapaKTePU3YIOTCS aIbONUT-KBapII-
XJIOPUTOBOM accollMalieit, U3 HepyaHOU — aJIbOUTOBOM
accoumanueit ¢ HeOOJIbIIMM KOJIMYECTBOM 3MUA0TA,
XJIOpUTA, MycKOBUTA, KBapia. Oba ThIa MponuiInToB
B cpenHeM coaepxat okoiyio 10% smmmota. Cynbbhwu-
HbIe MUHEpaJbl IPUCYTCTBYIOT TakXe B 00OMX THUIIAX,
HO B HeOOJIbIIOM KojindecTBe (~1%). 1st MpONuINTOB
M3 PYIHOM 30HBI XapaKTepHbI 3aMETHbIE KOJIUYECTBA
rematuta (10 3%).

ITeTpoxuMuyecKne M reOXMMHYECKHE OCOOEHHOCTH
nopoza. IlerpoxuMuyeckue OCOOEHHOCTM IOPOJI Mac-
CHMBa B HACTOSIIIIEE BpeMsI TOCTATOUYHO ITOAPOOHO M3Y-
yeHbl. CoracHo mnetporpaguueckomy komekcy [13],
moponabl MHTpy3uBa BypydyaiiBeHY NpuHamIekaT K
OCHOBHBIM ITOpOJaM HOPMAaJbHOIIEJIOYHOTO ITOMI-
oTpsina.

B Tabn. 2 mpeacraBieHbl JaHHBIE XUMWUYECKUX
aHaJIM30B nopoxd MaccuBa BypyuyaitBenu. Mexmoy rad-
OpPOHOPUTAMM W TIPOIMINTAMKA OTMEUAeTCs pa3HUIIa
B comepxanuu Al,O;, MgO, Na,0, K,O. Conepxxanus
KpeMHe3ema B mopogax 46,6—51,8%, HauMeHblIUe
XapaKTepHBI JIJIsT TIPOIWINTOB W3 PYIHON 30HBI. st
rabOpOHOPUTOB 00IIIee comepKaHKE Kee3a 0Koo 5%,
a cpenHee oTHomeHue Fe?"/Fe’™ = 7+1, B mponuiaunTax
HUX COOTHOIlIEHUE nMpuMepHo 1+1, a comepxkaHue oT 3
10 7% ckopee BCero OOBSICHSCTCS Pa3BUTHEM B HMX
rematuta. [IpommImMThl U3 pymHONW M HEPyTHON 30H
OTJINYAIOTCST TI0 COAEPKAHUIO MEIW, HUKEISI U CEePhI,
a Taxke MIII. MakcumanbHoe comepxkanue MIIT 4,6,
u3 Hux Pd 3,95 r/T.



PesynbraTsl XuMUYeCKHX aHAIN30B OO MaccuBa BypyuyaiiBeny

Tabauya 2

T[a66poHOPUTHL XJIOPUTOBBIE MPOMUIUTHI Taii%(;—f{o—
Kgf}‘;" V1103 V1104 Vi1 V1112 V1113
vio! Vo Hepynnas 30Ha PynHas 30Ha Hepynnas V1106
30Ha
SiO,, % 51,5 50,6 51,3 51,8 46,6 48,4 49,6 49,9
Al O, 20,3 19,3 25,5 23,8 24,1 24,3 26,3 14,9
TiO, 0,24 0,22 0,21 0,23 0,2 0,35 0,35 1,29
Y Fe 5,28 6,2 2,95 3,11 6,66 4,91 2,78 13,3
MnO 0,095 0,11 0,046 0,062 0,076 0,066 0,059 0,19
MgO 6,53 8,94 2,57 3,69 4,53 3,62 0,81 6,13
CaO 11,5 9,68 10,2 11,7 12,5 12,4 14,9 9,61
Na,O 2,4 1,83 4,84 3,48 2,26 3,05 3,61 2,66
K,O 0,22 0,19 0,53 0,83 0,088 0,16 0,25 0,61
P,O4 0,025 0,025 0,025 0,025 0,025 0,025 0,025 0,1
T1.T1.11. 1,85 2,71 1,82 1,37 2,86 2,61 1,39 0,97
CymMma 100 99,8 100 100 99,8 99,9 100 99,7
V, r/t 0,0084 0,0083 0,0056 0,0069 0,01 0,0095 0,0064 0,032
Cr 0,0088 0,011 0,004 0,0088 0,0061 0,0063 0,009 0,023
Ba 0,011 0,014 0,016 0,031 0,0025 0,0083 0,0091 0,023
Fe,0O, 0,95 0,34 1,15 1,31 2,87 2,03 2,05 1,41
FeO 3,9 5,28 1,62 1,62 3,41 2,6 0,65 10,7
S 0,0093 0,0025 0,0025 0,0025 0,38 0,17 0,0025 0,041
Co 31,1 42,5 13,2 14,3 65,8 31,1 5,64 45,7
Ni 101 144 38,9 51,3 1660 471 59.4 78,1
Cu 26,8 13,1 14 16,6 1300 676 57,5 52,2
Zn 44,7 44,5 21 22,6 34,9 33,7 12,8 96,9
Pd 0,001 0,001 0,001 0,0064 3,95 1,86 0,032 0,016
Pt 0,0046 0,0049 0,0052 0,0028 0,59 0,27 0,045 0,011
Rh 0,0031 0,0034 0,001 0,0021 0,1 0,044 0,001 0,0023
Au 0,001 0,001 0,001 0,001 0,099 0,0031 0,001 0,001
> PGE 0,0087 0,0093 0,0072 0,0113 4,64 2,174 0,078 0,0293
Iopopa/xomipur
100
— V1101 —— V1113
— V1105 —— V1111
— V1103 —— V1112

Puc. 4. Pacnpenenenue P39 B mopoaax
uHTpy3uBa Bypyuyaiisenu. Hopmammsauus
K xonzaputy C1 no [26]

CuHue JIMHUU — TabOPOHOPUTHI; Kpac-
Hble — MNPONWUJIXTBI U3 HEPYAHOW 30HBI;
PO30OBLIC — ITPOIIUIUTLI U3 py/:[Hoﬁ 30HBbI
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I'a66poHOPHTEI IIpormnute! U3 IponunuTe! U3
HEPYIHOM 30HBI PYZIHOM 30HBI
=o=Co0 == Cu =¥=Ba
=m=Ni =>=Rb == Sr

Puc. 5. Conepxanue XaibKO(MWIbHBIX U KPYNHOUOHHBIX 3dJjie-
MEHTOB B MOpoAax WHTPy3uBa BypydyaiiBenu

OO0t XapakTep MOBEACHUS KPUBBIX IJIST Pa3HBIX
MOPOJI MPaKTUIECKU He oTiinyaeTcs. YeTKo mpociiexku-
BaeTCsl BBICOKAsl NMCIIEpCHs, T. €. pa30poc 3HAUYCHUIA
(puc. 4, po30BBIe JIMHUU) B MPONUJINTAX U3 PYTHOU
30HbI. CpenHee coaepkaHue cyMMbl P39 B rabOopoHo-
putax 24, npormumToB 28—30 1/T. Comepxanue P39
B aM(p100I0BOM METACOMATUTE MOBBILIEHHOE — 65 T/T,
pacrpeie/ieHre COOTBETCTBYET rab0opo-noiepruTaM Jaii-
KOBOro KoMmiuiekca MonuenytoHa [17].

[MonoxurenbHas eBpomMeBas aHOMaJIUSI TIPOCTIe-
JKMBaeTCss Kak B U3MEHEHHBIX, TaK U B CBEXUX IO-
pomax MaccuBa. ISl TIPONMMJIMTOB M3 PYITHOM 30HBI
OTMeuaeTcsl HanboJIblllee 3HAUYEHWE €BPOTMEBOI aHO-
Mamuu Eu/Eu* = 1,98, B nponuiauTtax U3 HepyaHOM
30Hbl (Eu/Eu* = 1,44) u ra6oponopurax (Eu/Eu* =
= 1,23) 210 3HaYeHUe MeHble. [TaBHOW MPUUMHON
€BpPOIMEBON aHOMAJIUM CUYUTAETCs (hpaKIMOHUPOBa-
HHUE IUIarMoKJIa3a, B KOTOPOM KOHIIEHTPHUPYETCS €B-
ponuii [1]. OgHako HU raGOpoHOPUTHI (puc. 4), HU
naxe aHopto3uthl (Eu/Eu* = 1,4—1,5) [3, 17] He
00J1a1a10T TaKoli BBICOKOI aHOMAaJIMeil, XxapaKTepHOM
IUIST TIPOIMUIMTOB. HakoIuteHne eBpoImst MOXKET TakKe
MPOUCXOIUTh B OKUCIMUTEIBHON Cpele MpU MocTMar-
MaTuyeckux Ipoueccax [1, 11], yTo ckopee Bcero u
SIBJIIETCS] TIPUUMHOIM BBICOKOTO COAEP>KAHUS €BPOITUS
B IpomnuinTax. bosiee BbIcOoKasl eBponueBas aHOMa-
JINSL B IPOMWJINTAX U3 PYIHOHN 30HBI CBUICTECIHCTBYET
0 OoJsiee KMCJIOM OOCTAaHOBKE, KOTOpasl TakKe MOTJa
crnocodcTBoBaTh HakoruieHuto MIIT.

IToponbl MaccuBa pa3IMYAIOTCS IO COACPXKAHUIO
HEKOTOPBIX XaJIbKO(MWIBHBIX M KPYITHOMOHHBIX BJIe-
MmeHTOB (LILE) (puc. 5). IlponuauTsel u3 pyaHOI
30HBI cyiiecTBeHHO oboramieHsl Cu u Ni (=1000 /1)
u obenHeHbl Rb, Ba m Sr. OtmeuaeTcss obenHeHUe
XaJIbKOOUWIBHBIMU 3JIEMEHTaMU MPOMUIUTOB U3 He-
PYIHOU 30HBI JaXe MO CPaBHEHHUIO C rTaO0OpPOHOPUTAMMU.
B mpormmmTax m3 HepyTHOM 30HBI TaKXKe BBISBIICHO
oboralleH1e KpyMHOMOHHBIMU 3ieMeHTamMu. CrenoBa-
TEJIbHO, B MPOIMINTAX U3 PYTHON 30HBI KOHIICHTPH-
POBAJINCh XaJTbKOMPUIbLHBIC 3JIEMEHTHI M BEIHOCHIINCH
KPYITHOMOHHBIE, U HA00OPOT, 7151 MPONUIUTOB U3 He-
PYIHOI 30HBI XapaKTePHO HAKOIICHNE KPYITHOMOHHBIX
U BBIHOC XaJTbKO(WIBHBIX 3JIEMEHTOB.

Opynenenne. B cpenHeit yactu paspesa MaccuB By-
pyuyaiiBeHY BbISIBJIEH TMPOTSKEHHbIN pud — cepus
COMMKEHHBIX JIMH3 METarab0opoOHOPUTOB, COAEPKAIIUX
BKpaIUICHHOE CYTh(OUIHOE MEIHO-HUKEIeBOES M ILIa-
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TUHOMETAJUTbHOE opydaeHeHue [12, 15, 23]. Pacnpene-
jsenue MIIT B pude BecbMa HEpaBHOMEPHO, HO O0-
CTAaTOYHO XOPOIIO M3YyYeHO M JAETaJIbHO OorucaHo [6].

Copepxanus DIII+Au B pymax maccuBa OT IMep-
BBIX TPAMMOB JIO TIEPBBIX IECATKOB IPAMMOB Ha TOHHY
¢ mpeobjagaHueM Tajulaavs Hafd IUIATUHOM U B Cpell-
HeM cocTasisieT 6onee 3 r/tT [17].

ITo nanHbIM [4, 5, 17], Ha TEPPUTOPUU TTATUHOME-
TaJUTbHOTO pua oOHapYKEeHBI CJeAYIOIINe MUHEPaIb-
Hbie Buabl DI1IE caMopomHbIe MeTa/UThl I MHTepMETall-
JIUIBI (30J10TO, cepedpo, IAEKTPYM, KIOCTEIUT; CYJIb(hOo-
apceHuAbl (MpapCcuT, IJaTapCUT, XOJIUHTBOPTUT U AP.;
apceHUIB! (CIIEPPUIUT, MAIKUT U JP.); TSIUTYPUIb 1
ceJIcHUIB! (COITYEUT, HAyMaHWT); BUCMYTOTEILTYPUILI
(KOTYJIBCKUT, MallYeHEPUT U 1p.).

Ha tepputopuun MoHYeropckoro paiioHa MHO-
rue uccienosatenu [24] u3yyaroT U JApyrue rIJa-
TUHOMeTaJUIbHble 00beKkThl. MIIIT mpucyrcTByloT
B CyIb(UIHBIX XWIbHBIX obpasoBanusix HKT (Hurt-
tuc-Kymyxbsa-TpaBsiHasi), a TaKxKe B pyIHOM ILIACTE
maccuBa Comnua [2, 8, 20]. Takue miaTUHOMETAJIb-
Hble O00BEKThl, KaKk MOpOIIKOBOE 03ep0, MacCuB
FOxxHOCOMUMHCKMIT, MOHYETYHAPOBCKAST WHTPY3HUS,
He MeHee IepCHeKTMBHBI, yeM MaccuB Bypyuyaii-
BeHY. B TaGn. 3 mokaszaHoO pacnpeaeieHUe, a TaKxKe
KOJIMYECTBO MUHEPAJIbHBIX BUIOB OJIATOPOIHBIX Me-
TaJJIOB B Pa3JIMYHBIX MacCHUBax.

MaccuB BypyuyaiiBeHY, B OTIMUME OT MAacCCHUBOB
HKT u pynHoro mnacra Comuu, xapaKTepusyeTcs
B TPM pa3a MEHBIIMM COIEp>XKaHUEM CaMOPOIHBIX
METaJIJIOB, B HEM HET CyJb(hHIOB, HO IIMPOKO pa3-
BUTHI CyJibhoapceHUIbl U apceHuabl. [1o KoMILieKcy
MWHEpaJIbHbIX BUAOB opyaeHeHue puda Bypyuyaii-
BEHY XOPOIIIO COMIOCTABIISIETCS C OPYyIEHEHMEM, yCTa-
HOBJIEHHBIM Ha HOXHOCOTTYMHCKOM y4YacTKe, yJacTKe
Mopo1uikoBoe 03epo 1 B MOHUYETYHIAPOBCKOW UHTPY-
3un. B HUX mpencTaBieHBI MTPAKTUISCKU BCE TPYIIIIBI
MIIM, Ho o011eit 0COOEHHOCTBIO SBJSETCS ILIUPOKOE
pa3BUTHE apCeHUIOB U CYiIbthoapceHUIOB (puc. 6).

Tabauya 3
Pacnpenenienne BUIOB M KOJMYECTBA MUHEPAJIOB U (ha3
0JIaropoIHBIX METAILIOB B MaccuBax MoOHYEropckoro
miyToHa [5, 17]

KommuectBo MUHEpAJIIbHBIX BUOOB B
MaccuBax
KOxHocomunH-
MI/IHepaI[bH])IC BUIbI o
" ckuii, Mopoui-
HKT, | Bypyuyaii-
KOBOE 03€po,
Comnua BEHY

MoHYeTyHIpOB-

cKasl MUHTPY3ust
CaMopoaHbIe 2Jie- 12 4 7
MEHTBI U MUHTEPME-
TaJUTUIbI
Cynbhuabl 4 — 4
CynbhoapceHUIbI — 6 4
ApCeHUIb 7 8
Tennypumsl, celeHU- 8 3 4
IIbI, CTAHHUJIBI
BucwmyTorestypuasl 7 4 3
BucmyTtuas 2 1 —
ITpouue — 1 3
Bcero 34 26 34
B Tom uncre 8 4 13
He onpeesieHHbIe




Puc. 6. B3aumooTHOIIEHHs MHHEPAJIOB MJIATHHOBOM TIpynnbl M UX (opmsl B pyaax maccuBa Bypy-
uyaiisenu [17, 24]
Cpy — xanpkonuput, Bo — 6opHut, Pt — mnatapcurt, kot — KoTyabckuT, Pnt — nenianaut, Po — nmuppo-
tiH, PdCob — maymnanuiicomepxammii KOOaJIETUH

BnepBoie Ha TeppuTopuM MaccuBa BypyuyaiiBeHu
BBISIBJICHBI IIOPOJIBI TTPOTTMINTOBOI acCoay. 30HbI
TIPOTTMJIUTOB 3aKapTUPOBAHbI Ha JCTaJbHOM YyJacTKe
MaccuBa. YCTaHOBJICHO, YTO MPOIMJIUTHI IO MUHEPaJIb-
HOMY COCTaBy JIeJiaTcs Ha aBa Tuna. C mponmmanTaMu
KBapIl-aJIbOUT-XJIOPUTOBOI acCOLMALIU CBSI3aHO TJ1a-
TUHOMETAJIbHOE OpYIEeHEeHNe, B TPOMUIUTaX aIbOUTO-
BOI accolalii OpyIAcHEHWE OTCYTCTBYeT. XapakTep
pacnipeaeneHus P30 B MarmMaTuuecKux 1 MeTacoMaTH-
YEeCKMX MopoJax MacCuMBa MOYTH ONMHAKOB, UYTO yKa-
3BIBAaCT Ha MX TEHETUYECKYIO CBsI3b. B cpemHem mpo-
MUJINTBI cofepkat 6osblre P3D, yeM rabOpoHOPUTHI.
Haobmonaercst 6osee BbicoKasi IUCIIEPCUsl B comepka-
Huu P39 B mponmminTax pymHON 30HBI, YeM B IIPOTI-
JIUTaX HePyaHON. 3HAUUTETbHAs eBPOTTEeBasT aHOMAJTHS
(Eu/Eu* = 1,98), a Takxe npeobyiagaHue reMaTuTa Haj
cynbpUIaMM YKa3bIBalOT Ha 00JIee KUCIYIO Cpeay IIpHu
(bopMHMpoBaHUY TTPOTIMITUTOB U3 PYAHOM 30HBI. MeTa-
COMaTUYeCKMe MPOLECChl, MPOUCXOIUBIINE B MPOIIH-
JINTaX U3 PyIHON 30HBI, CITOCOOCTBOBAIN HAKOIUICHUIO
XaJTbKOMWIBHBIX M BBIHOCY KPYITHOMOHHBIX 3JIEMEHTOB.
Kpowme Toro, ocodbeHHoiIi yepToii A pya Maccuba By-
py4YyaliBeHY SBJISIETCS pa3BUTHE apPCCHUIOB U CYITb(DO-
apceHunoB MIIM B oTinuve OT TAaKOBBIX B CYJIbMUII-
HBIX pyaax MOHYEITyTOHa, KOTOpble IMpeaCcTaBIeHBI
WHTEepMETaUTUIaMU, CAMOPOIHBIMH 3JIEMEHTAMU U
cyabphugaMu.
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