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30J10TO PEHHOCKAHAUUN — METAJUJIONTEHUA
U NEPCNEKTUBbI 30JIOTOHOCHOCTUA
TEPPUTOPUU KAPEJIUA

B. N. MIBALLIEHKO

UHcTuTyT reonorvun Kapessckoro Hay4Horo ueHTpa PAH

MecTtopoxpaeHusa 3onota PeHHOCKaHAMM OTHOCSATCS K HECKOJIbKUM FrEHETUYECKMM TU-
nam: OpOreHN4eCcKoMy; anMTepMasbHOMy MeTamMopdr30BaHHOMY; CBA3AHHOMY C UHT-
PY3MBHbIM MarmMaTtuamMom (NopchUPOBOMY); BYNKAHOFEHHOMY MACCUBHbIX CY/ibPUOHbIX
pya (VMS); ckapHOBOMY; OCaj04HOMY (KOHIIOMEPATOBOMY). 10 reonornyeckon nosm-
LMW OHM NOAPA3OENSATCA Ha MECTOPOXAEHUS — B aPXENCKMX U NaneonpoTepO30MCKnX
3e/IeHOKaMEHHbIX Nosicax; B cBekodeHHmnaax n TpaHCCKaHOMHABCKOM MarMaTn4eckom
nosice; B roTCKOM IOMeHe; B ,okeMbpuiicknx TeppeliHax 3anagHon Hopserum n aposn-
OHHbIX OKHax B KanegoHuaax. MpoMbILLIEHHbIE KOHLEHTPALLMM 30/10Ta OTMEYAIOTCS Tak-
e B Cu, Cu-Nin Pt mecTopoxaeHuax. 3010Toe opyaeHeHne GopMmnpoBasiocb NPeENMy-
wecTteeHHO B AR> 1 PR1 meTannoreHundeckue anoxu. 95% pecypcos (~2000 T) n noyTtn
100% pobbiToro 3onoTa (~500 T) Ha PeHHOCKaHAMHABCKOM LUMTE CBSA3aHO C NMPOTEpPo-
30MCcKoM anoxoi. B Kapenun 3a BCIO UCTOPUIO FOPHOPYAHOrO MpoOMbIcna A00bITO
~150 kr 3onoTa. 3aechk BbigeneHo 6onee 200 pyaoonposiBEHUA U HECKONBbKO MENKMX
MECTOPOXAEHNIN 3010Ta, aHANIOMMYHbIX 3apybexHbIM. Hanbonee nepcnekTnBHbI Ha 30-
noto B Kapenun o6nactn KOHBEPreHTHOro B3auMOAENCTBUS NAUT, B NEPBYIO 0Yepeab
CBekodEeHHCKON oOkeaHn4eckor ¢ KapenbCkum KpatoHOM. C y4eTOM MUPOBOM KOHbIOH-
KTYpbl 1 COCTOSIHUS peHTabesbHbIX 3anacoB 30s10Ta B Poccun, Kapenvs BolaBuraeTcs B
psig Hanbosiee NepCneKkTUBHbLIX €€ PErMOHOB ANS NPOMBILNEHHOW A00bLIYK 30/10Ta B
6nmnxanwem 6yayLem.

V. . IVASHCHENKO. GOLD OF FENNOSCANDIA: METALLOGENY AND GOLD
POTENTIAL OF KARELIA

Gold deposits of Fennoscandia fall into several genetic types: an orogenic type; an
epithermal metamorphosed type associated with intrusive magmatism (porphyric); a
volcanogenic massive sulphide ore type (VMS); a skarn type; and a sedimentary (con-
glomerate) type. They are subdivided on the basis of geological position into deposits in
Archean and Paleoproterozoic greenstone belts; in Svecofennides and in the Trans-
Scandinavian magmatic belt; in the Gothian domain; in Precambrian terrains of West
Norway and in erosional windows in Caledonides. Economic gold concentrations also
occur in copper, copper-nickel and platinum deposits. Gold mineralization was forming
dominantly during the AR»> and PRy metallogenic epochs. 95% of resources (~2000 t)
and almost 100% of the gold produced (~500 t) in the Fennoscandian Shield are associ-
ated with the Proterozoic epoch. Karelia’s mining industry has produced a total of about
100 kg of gold. Karelia has more than 200 ore occurrences and several small gold
deposits, similar to those known in other countries. Convergent plate interaction
domains, primarily the Svecofennian oceanic plate-Karelian craton interaction domain,
have the highest gold potential in Karelia. Considering the global gold demand and the
condition of Russia’s economic reserves, Karelia is likely to become one of the most per-
spective commercial gold mining regions in the near future.

KnioyeBble cnoBa: 3010TOPYAHbIE MECTOPOXAEHUS, DEHHOCKAHOANHABCKUIA LUNT,
apxerckne 1 naneonpoTepo30ncKkme 3eN1eHoKaMeHHbIe Mosica, 30JI0TOHOCHOCTbL TepPU-
Topun Kapenuu.
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BBepeHune

3a BCIO UICTOPUIO YEIOBEYECKON LMBUIN3aLNN
nob6bito ~130-140 ThIC. T 30510Ta. N3 HUX Bonee
100 TbIC. T Npou3BeneHo B XX B. Npunyem 3a nep-
Bble ero TpmauaTtb neT gobwuito 3onota B 1,5 pasa
6onblue, YeEM 3a BCe NpeaLlecTByloLLee CToneTue,
JaBLuee, B CBOIO o4epenb, B 5 pas 6osbLuUe 3010Ta,
yem XVIII B. CoBpemMeHHOE MMPOBOE NPON3BOACT-
BO 30/10Ta cocTtasnsietr ~2600 T, noTpebneHne —
6onee 3000 T B rog. CTpykTypa ero notpedbneHus
B nocnegHwe roabl Mano meHsaetcs (%): osenup-
HO€ NPON3BOACTBO — 73—77; 3NEKTPOHHAA N 3eK-
TpOTEXHMYECKAs NPOMBbILLIEHHOCTb — 12—14; cTO-
maTonorusa — 0,3-4,5; yekaHka moHeT n ap. — 9-10
(MuHepanbHoe cbipbe.., 1999). LleHa Ha 301070 K
KOHLy 2005 r. gocTurna CBOero pekopagHoro 3Ha-
YyeHusa 3a nocnegHue 25 net — >544 non. 3a Tpon-
CKyto yHumto, nnu >19 pon./r. Hanbonee KpynHbl-
MU npom3soamTensamMm 3onoTta asnagaTca HOAP,
CLUA, Asctpanusa, Kanapa, Kutai, Poccus, MIupo-
He3uns, Y3beknctaH. MupoBble 3anacbl 30J/10Ta
npesbiwatoT 100 Teic. T. Okono 90% 13 HUX cocpe-
[oTo4YeHbl B cemun rocygapcteax (lOAP — 56,3%,
CLWA - 13,4%, Poccusa — 7-8%, bpasunnusa — 6,4%,
Kanapga — 4,5%, Asctpanusa — 4,4%, MNManya HoBag
BUHEs — 2,5%) n cBA3aHbl rNaBHbIM 0OPa3oOM C
KOPEHHbIMW MecTopoXxaeHusmm 3onota (99,8%
3anacos OAP, 95% — CLUA, Asctpanuun, KaHagpl)
u nmwb B bpasmnnnn ~70% 3anacoB NpuxoguTcs
Ha pocchinu bacceriHa p. AMasoHkn. B CLUA, Ka-
Hane, ABcTpanum n ocobeHHo Manya Hosow 'Bu-
Hee 3Ha4MTeNbHas YacTb 3anNacoB 30/10Ta 3aKJ0-
yeHa B KOMIMJIEKCHbIX PyAax MeOHbIX, MEAHO-HN-
KeNneBbIX N MONMETANINYECKUX MECTOPOXOEHNM
(CadoHos, 1997 n aop.).

AHanNn3 pasmeLleHns 3010TOPYAHbIX MECTOPO-
xaeHun (CadpoHoB 1 gp., 2005) noseonsieT coe-
naTtb BbIBOA O MaKCUMaJsibHOW MPOAYKTUBHOCTU Ha
30J/10TO HEOAPXENCKOWN MEeTalNTIoreHN4YECKOM 3roxu,
Ha KOTOPYID Npuxoamtcs Gonee MoMOBUHbI €ro
MMpOBbIX 3anacos (~130 TeIC. T), Npnyem GonbLuas
MX 4YacTb COCpegoToyeHa B npoBuHUMM Butsa-
TepcpaHa (0. Adpuka), roe Ha naowaanm OKOoNo
50 TbIC. KM2 CKOHUEHTPUPOBAHO HE MeHee
100 TbIC. T 30n0Ta. OCTanbHbLIE SNOXN XapaKTepu-
3yI0TCS ropasao MeHbLUEN NPOAYKTUBHOCTbIO: PaH-
HenpoTepo3onckas ~5 TbIC. T; cpefHe- U no3gHe-
npotepo3orickas — 10 TbiC. T; Naneo30onckas u Kan-
Ho3olickas — 30 Teic. T (CadoHos, 1997).

Cpean apxemckux 3070TOPYAHbLIX MPOBUHLNMA
(6e3 ButBaTepcpaHaa) K caMblM 3HAYUTENbHLIM
OTHOCATCS 3€JIeHOKaMeHHbI nosac Abutnbu Ha
KaHaackom wmTe ¢ 30/10TOpYAHbIMY y3namm Tum-
MuHc-TMopketonarH (~2500 T), Kepknenp Jlenk
(1500 1) n gp. n 3onotopyaHoe none Kanrypnau B
3anagHo-ABCTPaIMIACKOM KpaToOHE C MEePBUYHbI-
MK CyMMapHbIMU 3anacamum 3onota 6onee 1500 7.
N3 cpenHenpoTepo30NCKNX 30710TOPYAHbIX MEC-
TOPOXAEHMIN Hanbonee KpPyMnHbIMK SBAAOTCA XO-
ymcTerik B CLLA (~1300 1) u Onumnuk [Jsm B 0ro-
BocTo4Hom AscTpanun (~1200 T), a n3 BepxHenpo-
Tepo3zomnckmnx — Cyxon Jlor B Butnmo-bonanbuH-

CKOW 30/10TOPYAHOM obnacti Poccum ¢ 3anacamu
6onee 1000 T 30n0Ta 1 NNaTUHbl (KOHCTAHTUHOB U
ap., 2000; CadoHos 1 gp., 2005).

CeepxkpynHbiMn (~3000 T) pecypcamun 3050-
ThiX Py, Naneo30MCcKOro BO3pacTa xapakrepumay-
eTcsa TamapliTaycckmin parioH (Y3bekncraH) ¢ mec-
TopoxaeHnem MypyHTtay (>1500 T). lNepBuyHbIE
pecypchbl 3on0T1a B 2000 T umenuck B panoHe bex-
aunro-bannapat B ABCTpanum, rae Ha MecTopoXx-
AeHun BeHauro coxpaHunucb 3anacbl OKOJIO
600 1, a n3 poccbinei wrata Buktopua nobbiTo
1600 T 30n0Ta. YHMKaNbHbIE CKOMAEHMST POCChIN-
HOro 30/10Ta Ha OrPaHMYEHHbIX MIOWAASX B PYA-
HOM nosice Masep Jlog (CLUA) n BepxHekonbim-
CKol obnactM CBUOETENbCTBYIOT O BEPOATHOCTU
M3HA4YaNbHOrO CyLLLECTBOBAHMS 30E€Cb CBEPXKPYM-
HbIX KOHUEHTpaunin KOpeHHoro 3osoTa. KonbiM-
CKMe POoCChINU — KPYMHENLLMIA B MUPE PalioH pac-
NPOCTPaHEHUS POCCLINHOrO 30s0Ta (806bITO
>3000 1). B nosice Masep Jlog B wt. KanndopHus
N3 KOPEHHbIX MECTOPOXAEHM nony4eHo 400 T 30-
nota, a u3 pocceinenn — 6onee 2000 T (CacdoHoB,
1997).

Cpean karnHO30MCKNX 3010TOPYAHbIX NPOBUH-
LMiA No MaclTabHOCTM 3anacoB BblAENAOTCS ABe
obnactu — wrat Hesaaa (CLUA) c mecTopoxaeHu-
amu kapnuHckoro Tuna (Moct betue, 930 T) n ocT-
poea unmnnuH — Manya Hoeol MNBUHEN ¢ cepueli
KPYMHbIX MECTOPOXAEHU, CPeau KOTOPbIX Hau-
bonee 3HaunTENbHO — JI3ponam (ocTpoB Jinxup,
1200 1 Au) (KoHcTaHTuHOB 1 ap., 2000; CadoHoB
n ap., 2005).

K HacTosLLeMY BpeMeHU Ha TeppuTopum deH-
HOCKaHANWN HE BbISIBIEHBI KPYMHbIE 30710TOPYAHbIE
NPOBUHLUMN U COOTBETCTBEHHO MECTOPOXOEHUS
FMraHTbl U CynepruraHTbl. 3a BCIO UCTOPUIO FOPHO-
pPyOHOro ocBoeHust ee Heap Aob6bITo okono 500 T
3onoTa: B LBeunn ~400 1; B PuHnaHgumn ~100 T; B
Hopserun ~20 T; B Poccun (Kapenusa) ~150 kr. 3a-
nacbl 3010Ta (C NPOrHO3HBIMU pecypcamu no Ka-
Teropun Py) deHHOcCKaHOMM  COCTaBRAOT
~1000-1500 T (>1000 T - B LUBEUNU, PUHAAHANN
n Hopeerunun). Ha ee Tepputopmnmn, npenmyLLecT-
BeHHO B LlBeuun v Hopserun, nencrsyet OKoo
10 3onoTopoObbIBalOWMX pyAHUKOB. B Kapenun B
HacTosillee BpeMs 30/10TOA00bIBAOWMX Npes-
NPUATUIA HET.

lMepBble 3a00KYMEHTMPOBAHHbBIE HAXOAKU W
po6blya 3onoTa B Kapenum oTHOCATCS K Havany
XVl B. B 1732 r. B6AN3M A. HagsowLbl KpECTbsAHU-
HOM AHTOHOBbLIM Obl1I0 OOHAPYXEHO 30/710TO B
KBapLLeBOW Xune, aasLien Hadano Bovukomy pya-
HUKy. K MOMeHTY ero 3akpbiTvs B 1768 r. 66110 fo-
ObITO 74 kr 3onota 1 106 T mean (KyauH, 1961).
MoHaxn JaHnnoBCKOro MOHACTbIPSA YekKaHunu
COOCTBEHHYIO MOHETY K3 30J10Ta, NPeanosoxm-
TenbHO HalaeHHoro nmn B ONoHELKOW rybepHun
(7). BXIXB. 1 nyn 3onotau 11 1 cepebpa 66111 No-
NYTHO MOJAy4€eHbl N3 pyna, NUTKIPaHTCKOro MeaHo-
ONoBOPYOHOro MectopoxpaeHms (peHpanb,
1896). B koHue XX B. Ha ManckomMm MecTopoxae-
Hum B CeBepHoli Kapenuu 6bino gobeito 53,3 kr
3o0510Ta Ha cymmy 590 TbIC. [ONNapos..
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0O06CcTaHOBKM HAX0XAEeHUd n TMNu3auusa
30J1I0TOPYAHbIX MECTOPOXAEHUN
deHHOCKaHaNN

eonormnyeckoe CTpoeHne Tepputopun MeHHo-
CKaHOun onpeaenseTcs NpemmMyLLeCTBEHHbIM Ha-
XOXOEHNEM ee B npeaenax 0oaAHOMMEHHOrO LOKEM-
OpuiicKoro wmMTa, rpaHMyallero Ha ceeepo-3ana-
ne ¢ bonee MonoabiMu JOMEHaAMM, BKITIOYAKOLLMMN
B cebs Takke B BMOE OCTAHLUOB N TEKTOHMYECKNX
OKOH pokeMbpuiickne nopogHble kommnnekcol. C
Y4€TOM 3TOr0 €e reonorvus M MeTanioreHus B
OCHOBHOM U MpaKTUYeCKM Ha BCEl ee niowaau
(~1,6 mnpa, KM2) onpenensioTcss 0COOEHHOCTAMK
reosiornyeckoro passutus PeHHockaHOWMHaABCKO-
ro wuTa B LOKEMOPUN.

deHHOoCKaHANHABCKNM WWT NO BpeMeHn dop-
MUPOBaHUA 1 KpaToHM3auun OTAENbHbIX ero Yyac-
Teln noppasgensetca Ha Tpu gomeHa (Gaal,
Gorbatschev, 1987 n ap.): apxeickuin, cCBeKO-
dEeHHCKNIN (BKJOYas TpPaHCCKaHOMHABCKUA Mar-
MaTUYeCKN MOKAC) N rOTCKU (puc. 1). Apxencknin
nomeH coctomT u3 Kapenbckon n Konbckon rpa-
HUT-3e/lIeHOKaMEHHbIX 06nacTen, KpaTOHU3NPO-
BaHHbIX B N03gHeM apxee, u benomopckoro mo-
OunbHOro nosica. B paHHem npoTepo3oe Ha Ka-
pPEeNbCKOM KpaToHe B pe3ynbTate pPU@TOreHHbIX
npoueccoB 6biI1 chOPMUPOBaHLI MANEONPOTEPO-
30MCKME 3eIeHOKaMeHHble Mosica, camMblii Kpyn-
HbI U3 KOTOPbIX — JlannaHackni — NpeanoaoXxm-
TeNIbHO NpoTarneaeTca 605ee Yem Ha ThiCAYY KU-
nometpoB (Pankka, Vanhanen, 1989). Cseko-
GEHHCKMI  O0OMeH  SBNAgeTCd  pe3ynbTaTtoM
pudTmHra apxenckoro KapenbCkoro kpatoHa no
ocu Paaxe — Jlapora (oT cesepHon LLBeuun oo
Jlapoxckoro o3epa) ¢ HoBoobOpa3oBaHNEM Okea-
HMYECKOW KOpbl 1 MOCcNenyWwmM NX KOHBEPreHT-
HbIM B3aMmmogencTeBmeMm c GOPMUPOBAHNEM
O0PUONNTOBLIX, OCTPOBOAYXHbLIX M OKPAUHHO-KOH-
TUHEHTAJTbHbIX KOMMAEKCOB U UX akKKpeumen n Kos-
nM3nen BO BPEMS CBEKOKAPENbCKOro OporeHesa
(Nironen, 1997). TpaHCcCKaHAMHABCKUIA MarmMatu-
4YeCKkU NOSIC, NPOCTMPAIOLLNIACA OT KOro-BOCTOM-
How LLiBeunn B HopBeruio k kanegoHngam (puc. 1),
npencTaBfeH NOCTOPOreHHbIMU MarMaTn4eckKumMm
komnnekcamu, cHOOpPMMPOBAHHBIMK MO Oro-3a-
nagHoOMYy Kpalo CBEKOdEHHMT, NOCe 3aBepLUEHUS
cBekokapenbckoro oporeHesa (1,85-1,65 mnpg
net). B cTpoeHun N0TCKOro AoMeHa, pacnooXeH-
HOro B 10ro-3anagHor CkangmHaesum (puc. 1), yya-
CTBYIOT OPTOrHENChl, META0OCAAKN U MOCTTEKTOHN-
yeckue rpaHuTomabl ¢ Bo3pactom 1,65-0,9 mnpg
NeT, NoABEPriUneECs BbICOKOTEMMNEPATYPHOMY Me-
Tamop®du3mMy B Nepuos, CBEKOHOPBEXCKON opore-
Hum (1,05-0,9 mnppg ner).

K HacToALweMy BpemMeHn BO BCEX MEPEYNCTIEH-
HbIX KPYMHbIX CTPYKTYPHbIX eanHnLax PeHHOoCKaH-
OMHABCKOro LMTa U3BECTHbI MPOMBbILLIEHHO 3HA-
ynmble 30/10TOpyAHble 00beKTbl. MHOrMe 13 Hux
paspabaTbiBannck unu paspabartbiBaloTca U Mno-
HbIHE. XapaKTepMCTNKa OTAENbHbLIX 30/10TOPYAHbIX
MECTOPOXAEHUN MPUBEAEHA B MHOIMOYMCNEHHbIX
nyonukaumsx (Mpobnemsbl.., 1997; MunHepanbHo-

cbipbeBasi 6asa.., 2005; Nurmi, Ward, 1989;
Geological.., 1993; Luukonen, 1994 n ap.). Bon-
pocamM MeTanioreHmMn 3070Ta U reonoro-reHeTum-
4YeckOW TuUNusaunu 30N0TOPYAHLIX MNPOABNEHUN
OTAENbHbIX PEr’MOHOB DEHHOCKAHOVMHABCKOr O Ln-
Ta NOCBSLLEH psaa paboT POCCUINCKUX U 3apybexx-
HbIX reonoros (MeaweHko, JlaBpoB, 1994; Nopowu-
ko n gp., 1998; KoxesHukos, 2000; Axmenos u
op., 2001; MeaweHko 1 ap., 2002a, 6; MaBpuneH-
ko, 2003; KopoBkuH n gp., 2003; Kyneweswny,
2003, 2005 v pgp.; JlapmoHoBa u gp., 2005;
Geological.., 1993; Kontoniemi, 1998; Eilu, 1999 n
Op.). B uenom metannorenus 3onota @eHHockaH-
OVHABCKOro LWWuTa, HO MO CYyWEeCTBY AETaslbHO
TOJIbKO €ro 3apybexHol YacTu, paccMaTpuBaeTCs
B pabotax . lNaana n K. Cynp6napa (Gaal,
Sundblad, 1990; Sundblad, 2003).

Mo reonornyeckon no3vumMn 30/0TOPYAHbIE
MeCTOpOXAeHUS Ha TeppuTopun deHHoCKaHauK,
C y4eTOM 0onybIMKOBaHHbIX U GOHAOBLIX MaTepua-
JI0B MO 30/I0TOHOCHOCTU €€ TEPPUTOPUU 1 OPUTrU-
HaflbHbIX AaHHbIX aBTopa MO Psay 3070TOPYAHbIX
obbekToB Kapenun n LLBeuun, nogpasgensaoTcs
Ha (puc. 1):

1. MecTopoXaeHns B apXemckux 3eneHoka-
MEHHbIX NOosiCax.

2. MecTopoxaeHnsa B naneonpoTepo30MCKUX
3e/1IeHOKaMEHHbIX Nosicax.

3. MecTopoxaeHus B cBeKODEHHNAAX 1 TpaHe-
CKaHAMHaABCKOM MarmaTtuyeckom nosce (TIB).

4. MecTtopoxaeHust B Fotckom gomeHe (06-
JlaCTb CBEKOHOPBEXCKOM pereHepawmu).

5. MecTopoxaeHuss B AokemOpun 3anagHol
Hopeernn n nokeMBpUNCKNX TEKTOHNYECKMX «OK-
Hax» B KaneaoHnaax.

6. MNaneopocchinu U COBPEMEHHLIE POCCHIMNN.

BHe 3aBMCUMOCTU OT reonorm4eckor nosuuum
30J/10TOpYyaOHbIE MeCcTopoXaeHus MdeHHocKkaHaun
OTHOCATCS K HECKOJIbKMM FEHETUYECKMM Tunam
(Tabn.), BNepBble B CUCTEMATM3NPOBAHHOM BUOE
BblAENEHHbIM AN OAHHOIO PervoHa MpuMeHu-
TENbHO K 30JI0TOPYAHbIM 06bekTam PuHASHAUN
(Eilu, 1999). Benywum reHeTU4EeCKMM TUMOM 30-
NOTOPYAHOW MUHEpanmM3aumnu Ha Tepputopumn
®deHHOoCcKkaHanKW, Kak 1 B ApYrux AOKEMOPUACKNX
pernoHax (Groves et al., 1998, 2003), asnaeTtcs
OpPOreHN4YecKnin Me3o30HasnbHbIN B 30HaX CABUIO-
BbIX ONCNOKALVINA.

MECTOPOXZAEHWSA B APXEMCKKX
3EJIEHOKAMEHHbBIX NMOACAX

3010TOpYyAHbIE MECTOPOXAEHUS B apXENCKUX
3e/IeHOKaMeHHbIX Noscax LWMPOKO pacnpocTpaHe-
Hbl Ha JOKEMOPUIACKMX WwuTax. MHorne na Hux oT-
HOCSTCS K KNacCy KPYMHbIX 1 CynepkpyrnHbix (Tum-
MuHc-TMopkeionainH, KepkneHpg Jlenk — KaHaockuni
wuT; Kanrypnn — 3anagHo-ABCTPanMnCckuin Kpa-
TOH 1 Ap.). 3a nocnegHue gecatuneTus B npene-
nax Kapenbckonn n KonbCKoW rpaHuT-3eneHoka-
MeHHbIX obnacteit PeHHOCKaHAMHABCKOro LmTa
OTKPbLITO HECKOJIbKO 30J/1I0TOPYAHbLIX MECTOPOXAE-
HUA N NPOSIBAEHUA (puUC. 2), HO B OTAM4Me OT
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eHeTUYeckmne TUMbl 30JI0TOPYAHON MUHepanuaauum @eHHoCKaHaMmn

o Boapacr, MecTopoxaeHus,
FeHeTnyeckuii Tmn eonornyeckune CTpykTypbl
mnpg net pyaonposiBieHns
OporeHnyeckui AR 3eneHokamMmeHHble nosica: AR Bankeacyo, Namnano,
MEe3030HasbHbIl MnomaHTeu, Kyxmo, Cyomyccanmm, 9noHsapa 2,7 Kynttuna, Pamentopo,
KocTtomykiwa, Cymo3epo, Xaytoaapa, Konmosepo XaTtyHos, Pbi6o3epo, Xiopctons,
BepeHnpen
PR 3eneHokameHHble nosica: PR MaxTaBaapa, CaatTonopa,
Nannanpckuin, Kyycamo, MNepsinoxbst, Kapacwiiokn, 1,9-1,85 Cyypukyocukko, bupxxosaarre,
KaytokenHo, KnpyHa, lNMevyerHra-Bapayra MaxToxaBape, Marickoe
CBeKkodEeHHCKMI CKnagyaTblin NosiC: PR Akepbepr, bbepkaan,
LennedTte, Paaxe-Xaanaapseu, CaBo, Tamnepe, 1,87-1,83 OcukoHMSKN, JlaiBakaHrac,
Beprcnaren, C. Mpunagoxse Makonsa, Anatty, 9Hnc
TpaHCKaHANHABCKMIA MarMaTnu4yeckuin Nnosic PR Apnenbdopc, Concran,
1,8-1,7
FoTCcknin gOMeH PR naBa, XapHac, bnaka,
1,0 Anaceonn, Bekcenmyp
Hokembpuin Hopeernu: (?) Coppanworaa, CubupuaH,
Hoepe, Onngan, MNayrenmcobenn, Pombak, [ayrenucovenn, Onngan
PuHreaccosa
Mopduposbin AR 3eneHoKaMeHHble nosca: AR Nob6aw-1, AnoHBapa, Kapou-
(Intrusion-related) ABHeo3epo-lMapaHgoscknin, AnoHsapa- 2,8-2,7 namnu, 3anoMaeBckoe,
MnomaHTtcu, Konmosepo Tanoseliic, MNennanakx
CBeKopEeHHCKMIN cknaayaThlii Nosic: PR AnTuk, bbepkgan, Konca,
Fennuneape, Wennedte, LleHTpanbHasa 1,9-1,85 lOoyxuHeBa, Tannbepr
OcTpob6OoTHUSA
VMS (konyepaHHbI) CBekodEeHHCKMI cknaayaTbii NosiC: 1,92-1,87 Oytokymny, Moxacanmu,
Paaxe-Jlapoxckas, LWennedTte, BeprcnareH, BuxaHTun, YoneH, PeHctpom,
®dpopepug danyH
SnuTepmanbHbii AR 3eneHokamMmeHHble nosca: AR KionbmakaHrac
(+meTamopdunam) Osaapsun 2,7
CBeKOodEHHCKMIN cKnagyaThlii Nosic: PR Kytemaspsu, bonuaeH,
Tamnepe, WWennedte 1,9 OHaceH, Ncosecu, Nokuncmey
CkapHoBblli 1 Au, Cu, PR 3eneHokameHHble nosica: PR KyapBuTHKKO, Baxanokum
Fe-pyaHbiin Nannanackuii, MNepsanoxbs 1,9-1,8
Maneopoccbinu LeHTpanbHaa Jlannangus, TyHryackas, 1,9-1,8 KaapecTyHTypun, OyTapsa,

AHrosepckas, HumeHbra

Poccbinu CeBepHas JlannaHgms

Huranma, Maiimbspsu,
Arynuin-1, HumeHbra

ViBanoiioku, JIEMMEHNOKN

lMpumeyvaHme. Tabnuua cocTaBneHa ¢ Mcnosib3oBaHMeM aaHHbIx: Eilu, 1999; Sundblad, 2003 n ap.

OPYrux WUTOB Aaxe cpenHux cpeamn Hux Het (Ko-
poBkuH 1 ap., 2003; MuHepanbHO-cbipbeBas ba-
3a.., 2005). MecTopoxaeHns1 OTHOCATCA K TPeEM
reHeTU4YecKUM Tunam — OpPOreHn4eckomy me3so-
30HaJIbHOMY B 30HaX CAOBWIOBbIX AMCIOKALMA,
nopdupoBomy (intrusion-related) n anutepmans-
HOMY MeTamopdunsoBaHHOMY (Tab.).

Haunbonee 3HaunMble N U3y4EHHbIE MECTOPOX-
[EHNs OPOreHNYEeCcKoro Tuna HaxoasaTcs B 30/10TO-
pyoHoMm panoHe UnomaHTen (PvHnaHans) 3ene-
HOKaMeHHOro nosica Anoxeapa — nomantcn — Ty-
noc (Geological.., 1993). KpynHenwmm cpegy HUX
SBNSIETCA MecTopoxaeHmne Basikeacyo (17,5 T Au),
JIOKa/IN30BaHHOE B CEBEPHOW 4aCcTu CNaHLEBOro
nosica XatTy M KOHTpoOnMpyemoe cybmepuamno-
HaNbHOW 30HOW CABUIOBbIX Aucaokauun. VIHTpy-
31BHbIE NOPOAbl (TOHANNTbLI, FPaHUTLI) paioHa Me-
CTOPOXAEHNS ABNATCS NpeapyaHbiMn. Pyoosme-
LWALWNIA CTPYKTYPHO-HOPMALMOHHBIN KOMIMJIEKC
npeacTaB/ieH CIOAUCTbIMM CliaHuamum no meTta-
TydbduTam cpegHero coctaBa 1 apruanmtam, pe-

Xe MeTarpayBakkam. MuHepanu3oBaHHas 30Ha
OnHom 1,5 KM 1M MOLLHOCTBIO 5—15 M HacblweHa
30/I0TOHOCHbIMW KBapLL-NoaeBoLInaT-TypMasnHo-
BbIMW XWUaMn, OKPY>XEHHbIMU 6epe3nTonoao6HbI-
MW MeTacoMaTmuTamMu, UMeLLIMMN MecTamm Opek-
yneBUAHbIN 06NKUK. Pyapl nerko oboratumel. 97,4%
30/0Ta sgBNseTcs cBOOOAHO M3BNeKkaeMbiM. Bo3-
pacT opyaeHeHus — 2708-2693 mnH net. 3anacsbl
pyabl HA MECTOPOXAEHNWN OLLEHEHBI B 4,8 MJTH T CO
cpegHum copepxaHuem 3onota 3,7 r/1 (Eilu,
1999).

B npepenax poCCUINCKOM 4acTu apxemnckoro
3eNleHoKaMeHHOoro nosica AnoHeapa — MnomaHTt-
cun — Ty/10C N3BECTHO HECKOJIbKO PYA0NPOSIBIEHNIA
30/10Ta OPOreHMYeckoro U nNopdrUpPoBOro TMMOB
(MBaweHko, JlaBpos, 1994; tOauH, 2003; Mea-
LeHKo 1 ap., 20046, 2005a, 6). Hanbonee nay-
YEHHLIMU N NEPCNEKTUBHLIMU ABASIOTCS 30/10TO-
pPYyOHble 0OBbEKTbl y4. XaTyHOos B HANOHBAPCKOM
CTPYKType (puc. 3), OTHOCALIMECS K ABYM FEHETU-

HYEeCKM Tunam.
)
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Puc. 2. Cxema pa3MeLLEHNS 30/10TOPYOHbLIX MECTOPOXAEHNA N NPOsSiIBAEHU Ha TeppuTopun Kape-
nun (Cc ncnonb3oBaHMeM paHHbiX: KopoBkuH u ap., 2003; MuHepanbHO-CchipbeBas 6asa.., 2005;
Sundblad, 2003):

1 — nnatdopmeHHbIn Yexon; 2 — CBekodpeHHCKMI cknagvathiin nosc; 3—6 — Kapenbckasa rpaHnT-3eneHokaMmeHHas
obnacTtb: 3 — ATyNuiA, NIOANKOBUIA, KaneBuii, BENCUN HepacyeHEHHble, 4 — CyMUI 1 CapUONINIA HEpPaCUSIEHEHHbIE,
5 — nonuin, 6 — KOMMNIEKC OCHOBaHUS; 7 — BenomMopcknii MOGUNbHBIN NOSAC; 8 — MECTOPOXAEHUS 1 NPOSBIEHNS 30-
nota — AR (4epHbIit KpyXok), PR (cepblit); umdpamm y KpyxXKoB 0603Ha4YeHbl 0TAeSbHbIE 30/10TOPYAHbIE 0ObEKTbI:
1-5 - p-H NnomanTtcu (Mamnano, Bankeacyo, Kyintuna, Pamenypo, Kenokopnu); 7 — CennoHeH; 8 — MNanoBaapa;
9 - Moykkopu; 101 — Maiickoe; 114 — LLlombo3epckoe; 121 — Tanoseiic; 127 — Jlobaw-1; 128 — Huranwma;
129 - Llyesepckoe; 130 — Puroeapaka; 138 — 3anomaesckoe; 139 — KOxHo-3anomaesckoe; 144 — Poibo3epckoe;
146 - MNuTtkynamnuHckoe; 148 — Atynuii-1; 149 - Mepgponamnu; 154 — Anbmyc; 159 — BeceHHee; 162 — Kocmo-
3epckoe; 168 — MepuanonanbHasa 3oHa; 171 — CoaHBapckoe; 172 — 9dnoHBapa, XaTtyHos; 173 — Makionsa, AHuc;
180 - LeHTtpanbHoe; 182 — Hosble lNMeckn; 184 — Beanosepckoe; 217 — HumeHbra; 218 — Koxosepckoe; 224 —
Hapguroeoe; 231 — KeHo3epckoe

(ee)
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Puc. 3. Cxema reofsiorm4eckoro CTPOEHNS POCCUMNCKOM YacTh apXemnckoro 3en1eHOKaMeHHOro
nosica YinoHeBapa — inomaHtcm — Koctomykuia (p-H XatyHos — CoaHbsipBM):

1 — TOHKOPUTMUYHbBIE KBAPLL-MOIEBOLLNAT-OMOTUTOBBIE ClaHLbI (TaL0XCKas cepust); 2 — yrnepoacoaepxa-
LuMe cnaHLbl, kKapOoHaTHbIE NOPOLAbI, MeTabasanbThl (COaHNAXTUHCKAs CBUTA); 3 — KBAPLUMUTONECHAHUKN, KOH-
rnomepartbl, KapOoHATHbIE U PUANNTOBUAHbIE ClaHLbl, LONOMUTLI (MaNOSTHUCHSIPBUHCKAs CBUTA); 4 — BaNlyH-
Hble KOHromepaTtbl XaTyHosi; 5, 6 — anoHBapckasa cBuTa: 5 — KkBapLu-CNtogucTble U yraepoacoaepXxaiime
CNaHUbl, KUCTble MeTaBYNIKaHWUTLI, MeTaamabasbl, MPOCIOMN CEPHOKONYEAAHHbIX Py, N XENe3nCTbIX KBapLm-
TOB (BepxHss NoaceuTa), 6 — MeTanasbl aHAe31ba3anbToOB M aHOE3UTOB, arfioMepaToBble Tydbl, naBobpek-
YUK (HUXKHAS NoacBuTa); 7 — rHeincoaMmdunbonnTbl 1 MUrMaTUTbI MO HUM; 8 — gankn anabasos; 9 — cunnbl 1
naviku rabépoanadaszos; 10 — MUKPOKIMHOBbLIE FPaHnTbl; 11, 12 — AnoHBapCKMii FPaHNTONAHBIA KOMIIEKC:
11 — rpaHuTbl, rpaHuTnopdupskl; 12 — gruopuTsl (CaHykuTomabl); 13 — NepuaoTUTLI, MMPOKCEHUTBI, rabbpo;
14 — rab6bpoamdpunbonuTbl; 15 — rHeicorpaHnTbl apxenckoro pyHaamMeHTa; 16 — TEKTOHMYECKMNE HapyLLIeHs;
17 — rpaHvua apxest n npoTepo3os; 18 — pynoonposieneHus 3on0ta; 19 — NyHKTbl MUHEpanu3aumm 30510Ta

()



OpyaeHeHne nMepBOro Tvna — KOMIMJIEKCHOEe
(Mo, Cu, W, Au) 30n10T0-nopdunpoBoe, nokann3o-
BAHO B 3HOOKOHTAaKTE ANOPUTOB (CAHYKUTOMAOB?)
FnOHBApPCKOro ByNIKaHO-MYyTOHNYECKOro KoMme-
KCa, NPOCNeXmBasiCb OT 03. ANOHBapaspBm Ha tor
bonee yem Ha 1,5 kM. Bo3pacT opyaeHeHus —
2772 £ 11 - 2773 £ 11 mnH net (Re-Os meTon no
MonmbaoeHuTty, YHuBepcuteT wT. Konopapo,
CLLA). PyooHOCHbBIE KBapLEBbIE XWUbl MPENMYLLIE-
CTBEHHO CEBEPO-BOCTOYHOIrO NPOCTUPAHUS MOLLL-
HocTbio 0,05-1 M 006pas3yioT MOpPPONOrn4ecKn
CNOXHbIE LUTOKBEPKOBbIE 30HbI. [ANOpUTLI B MEX-
XWBHOM MPOCTPAHCTBE MHTEHCUBHO CEPULINTU-
31POBaHbI M OKBAPLLOBaHbI. [TapamMeTpbl 30HbI pas-
BUTUS KBAPLEBO-XMUIbHOMO LUTOKBEPKOBOrO OpYy-
neHenuna — 200 x 800 m; pacnpOCTPaHEHHOCTb Ha
rnyGuHy No aHanornm ¢ N3BECTHbLIMU LOKEMOPUIA-
CKMMU MECTOPOXAEHUAMUN TAKOr0 XEe TUMna MOXeT
coctaensatb N100 M. Bbicokonpo6bHoe (Ag < 2%)
CaMOpOJHOE 30/10TO B accoumaumm ¢ camMopon-
HbIM BUCMYTOM, BUCMYTMHOM U CyfnbdOoTeENNypu-
JamMu BMCMyTa NPUypoYeHo K 3anbbaHpaam keap-
LLEBbIX XWJ1, XPaHSALMX Cneabl NPOSABAEHHbIX CABU-
roeoix pgedopmaumin. Pasmep 3010TUH — A0
0,1 MM, dopma M3oMeTpuYHasa, KanieBugHas,
npoxwunkosas (puc. 4). CopepxaHue 3o0n0Ta
KparHe nu3aMeH4nBoe, gocturaeT 5,3 r/T npu cpen-
Hem no wTokBepky ~0,2 r/T. Kpome aTtoro, 3050-
Tocogepxalluye accouvaumm UMEIOT MOBbIWEH-
Hble cogepxaHusa cepebpa — 40 r/T (cp. — 9,5) n
Tennypa — 90 r/T (cp. — 16). MuHepanbl-CnyTHUKM
30/10Ta — BUCMYTOTENAYPUIbI, BUCMYTUH, BUCMYT
CaMOPOHbIN, LIEENUT; SNEMEHTbI-UHANKATOPbLI —
Ag, Bi, Te, W. OTmeuaeTcs 3Hau1Mmasi NosIoXKNTENb-
Has Koppensuusi cogepxaHuii 3on0Ta ¢ cepeb-
POM, TENNYPOM 1 BUCMYTOM. Hannyne pyaHbix Ba-
nyHoB (Bec >500 kr) B 300 M K 10Oro-BOCTOKY OT 4.
XaTyHOs C NPOUEHTHbIMWU KOHUeHTpaumamun Mo,
Cu v copepxaHuem 3onota 2,77-3,43 r/T cBuge-
TENbCTBYET O BOJIEE LLUMPOKOM pacnpoCTpaHeEHUN
OpyOEeHEeHNAa JaHHOIro Tuna, XapakTepusyloLlero-
CSl K TOMY >X€ NPUCYTCTBMEM BOraTbix KOMMIEKC-
HbIX pyA. NPOrHo3HbIE pecypcChbl 30/10Ta ANs Opy-
JeHeHus 30/10TO-NMopduUPOoBOro Tuna Ha y4y. Xarty-
Hos1 no kaTeropun Ps oo rnyéuHsl 100 M coctaBns-
toT 4,50 T, cepebpa — 57 T, Tennypa — 96 T.

OpyneHeHue BTOPOro tuna — 30/10TO-NOMAu-
cynbdurgHoe, NPUypoOYHEHO K HU3KOoTemMnepaTyp-
HbIM MeTacomatTutTam (nponunutonpam-6epesn-
TOoMAaMm, 4acTo ¢ 0OUIbHBIM TYPMaJIMHOM), Pa3Bu-
BAKOLVMCH MPEUMYLLECTBEHHO MO aHAe3naaLm-
TOBbIM arfomMepaTtoBbiM MeTaTtydam B KpPyTO-
nagatoLmx CABUroBbIX 30HaxX CeBepo-3anagHon —
cybmepunamoHansHo opueHTUpoBku. Mo rna.-
HbIM TEONIOrMYECKUM OCOBEHHOCTAM U reHe3ucy
OHO aHOJIOMMYHO 30/10TOPYAHBIM MECTOPOXAEHN-
aM panioHa MnomaHTcu B GUHASHAMN U OTHOCUTCS
no knaccudpukaumn L. Nposca (Groves et al.,
2003) kK oporeHmn4eckoro T1ny 30J10TOPYAHbIX Me-
CTOPOXOEHNI Me3030HasIbHOM daunmn raybuHHo-
cTu. MeTooamu MarH1MTO- 1 3NeKTPopasBeaKm 30-
NOTOHOCHbIE CABUrOBbIE Aucnokaumm GuKCupy-
I0TCA ABYMSI aHOMaibHbIMW 30HaMU CEBEPO-

3anagHoro — cybMepunanoHanbHOro NpocTMpaHns
MoLHOCTbIO A0 100 M 1 MPOTSAXEHHOCTbLIO A0
700 M, UMeLLMMU KYNMCO0OBpasHoe CTPOEHME U
NPaKTUYECKN COEANHSIOWMMN ABA PaHEE N3BECT-
HbIX MELHO-MNONVUMETANINYECKNX PYAONPOsBie-
HUs — XaTyHosi-1 n XatyHos-2. KpynHoe (8o 1 mm)
camMopogHoe 30510To (puc. 4) accounmpyeTtca C
NUPUTOBOM (B MEHbLUEN CTENeHn ¢ MeLHO-MNosN-
MeTaIN4eCcKon) MnHepanuaaumen u peako C Bu-
CMYTMHOM 1 apceHonuputom. Cnopaguyeckm B
pyfax BCTpe4yalTCHa TakkKe camMopofHble Mefb U
cBuHeL, (MukpoBktoveHnsa ~10 mkm B chanepu-
Te). MakcnmanbHoe cogepxaHme 300Ta COCTaB-
naet 4,75 r/T (wtydHoe onpoboBaHME) HA MOLLL-
HocTb 1 M; 1,08 r/T (Bopo3nooBoe onpoboBaHue)
Ha 1,9 m; 0,58 r/T (1,01 ¢ yyeTOM WTYDHbIX
npob) — Ha 8 M, cepebpa — 40 r/T (cpeoHee —
1,89). lMNMporHo3Hble pecypcbl 30/10Ta MO KaTero-
pumn P2 oo rny6uHsl 100 m pasHbl 4,05 T. B uenom
no y4. XaTyHOsl MPOrHO3HbIE PECYPCHI 30/10Ta MO
kateropumn P Ha rnybuny 100 m coctaBnstoTt 8,557,
cepebpa — 72 1, Tennypa — 96 T, monmbaoeHa —
16 000 1, peHus — 1,5 T (UBaweHko n gp., 2004a).

Cpean 30/10TOPYAHbLIX OOBLEKTOB B APYrnx
apxencKkmx 3eNleHoKaMeHHbIx nosicax MeHHoCcKaH-
OVHABCKOro wmTta no macwrabam uM cTeneHu
N3Y4EHHOCTU BbIAENSIOTCS MECTOPOXAEHUS Pbl-
603epo, Jlobaw-1, MNMegponamnmu n Tanosewnc B
Kapenbckoi rpaHuT-3eneHokaMeHHo obnactu
(FTopowko n ap., 1998; dypmaH, 2001; Kynewe-
Bu4, KoctmnH, 2003; Kynewesuy n gp., 2004;
MuHepanbHo-cblpbeBas 6a3a.., 2005 n gp.) w
OneHunHckoe, Hanbm n MNennanakx — B Konbckow
(Bonkos, Hosukos, 2002; Naspunexko, 2003; Ko-
pOBKWH 1 ap., 2003).

PacnonoxeHHoe B KO)HO-Bbiro3epckom 3e-
JIEHOKaMEHHOM Mosice MecTopoXaeHne Pbibo3e-
po (puc. 2) OTHOCUTCHA K 30J10TO-CYNbPUAHO-
KBapLEeBON MNPOXWUIIKOBO-BKPANjIEHHOW cTpaTtu-
dopMHOM pyaHon popmaumm B KomaTumTax, b6a-
3anbTax M anloMOKPEMHUCTBLIX MOpPoAax U npu
reonoro-nPOMbILLUIIEHHON TUNM3auMn COMNOCTaB-
NseTCsa € 30710TOPYAHBIMU MECTOPOXAEHUSIMU TU-
na LWeba (MuHepanbHo-cbipbeBas 6a3a.., 2005).
OpHako ero reosiornyeckme ocobeHHOCTM 1 xapa-
KTEPUCTMHYECKNE MNapamMeTpbl MOSHOCTbID COOT-
BETCTBYIOT 30JIOTOPYAHLIM MECTOPOXAEHUAM
OpPOreHNYEeCcKoro Tuna B 30Hax CABUroBbIX ANCIO-
kauuii no . M'poscy (Groves et al., 2003). Opyne-
HEHWe Ha MecTopoXaeHUn PbI6o3epo KOHTPON-
pyetcs cybMepuanoHasibHOM 30HOW (MPOTSXEH-
HOCTb ~5 KM) paccnaHueBaHUs U MeTacomaTu-
yeckux npeobpaszoBaHuin (NPONUANTM3ALNSA, -
CTBEHUTU3aUUS, 6epe3nTndaums), NPUypPoYEHHOM
K A4epPHOM YacTu CUHGPOPMbI, CIIOXEHHOW ByJKa-
HUTaMN KYMOYKCUHCKOM, KaMeHHOO3epCKOWh W
BOXMMHCKOMN CBUT nonus (MuHepanbHO-Cbhipbe-
Bas 6asza.., 2005). B meTtacomaTtuTax BbISBJIEHO
OBa KpyTONagalowux JMH30BUAHO-MAACTOBbIX
PYOHbIX Tena C MNPOXWIKOBO-BKPAMIEHHbIM OpYy-
heHeHveMm. lepBoe — NpPenMyLecTBEHHO cpeaun
JINCTBEHNTU3NPOBAHHBLIX OCHOBHbLIX U YbTPaOC-
HOBHbIX METaBYJIKAHUTOB XJIOPUT-Tasbk-Kapbo-
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HaTHOro COCTaBa, MMEET CPEeOHII0 MOLLHOCTb
1,5 M, npocnexuveasck No NPocTMpaHuio Ha 850 m
n nageHnio 300 m. BTopoe — npumbiKaroLlee K Bu-
cslueMy 6OKY CEpPHOKOHeOaHHOW 3anexm B Npo-
NUANTU3NPOBAHHLIX U BEPE3UTU3NPOBAHHLIX BYJI-
KaHUTax CpeaHero 1 KMCrnoro coctara, Npu MOLLL-
HocTtu 0,8 m npocnexwunsaetcsa Ha 340 m no npo-
ctmpaHmio m 150 m no nagenuo. OpyaeHeHue
NnepBOro pyagHoOro Tena npeacrtaBieHO 30J10TOHO-
CHbIM (00 14 r/T) NUPUTOM, XaNnbLKOMUPUTOM, Pexe
chanepntomMm 1 camopogHbiM 30510TOM (Kynewe-
Bu4, KoctuH, 2003; MunHepanbHO-ChipbeBas 6a-
3a.., 2005 n gp.). CopoepxaHua 30510Ta B HEM
BapbupytoT oT 1,4 oo 3,87 r/T (CpeoHeB3BELLEH-
Hoe — 2,32 r/T). MuHepanbHbI COCTaB pya BTOPO-
ro pyaHoro tena 6osiee CNnoxeH — NUPUT, NUPPO-
TUH, XanbKOMUPUT, rafeHnT, apceHonmput, cda-
NepuT, 6BYPHOHUT, BACMYTUH, TETPASAPUT, anTauT,
YAIbMaHUT, KONOpPagouT M CamMOpOAHOEe 30J10TO.
CopepxaHune 3onoTta B pyaax — 1,0-2,6 r/1 (mak-
cumanbHoe — 14,0 r/T; cpeoHEB3BELUEHHOE —
1,8 r/1). BospacTt opyaeHeHusa 2,6-2,7 mnpg net
(Pb/Pb meTton no raneHmty). 3anacbl 30510Ta Ha
MecTopoxaeHnn Poibo3zepo no Co cocTaensioT
3,28 T, NpOrHo3Hble pecypcbl NO P>+ P3 — 15 1
(MuHepanbHo-chipbeBas 6a3sa.., 2005).
MecTopoxpaeHune Jlo6al-1 pacnonoxXeHo B
TyHryacko-BounHrosepckon ctpyktype ABHeose-
po-MapaHpoBCKOro 3eneHOKaMeHHOro nosica
(puc. 2) n, 9BNg[Cb YacTblo PyOHO-MarmMaTuyec-
KOl cucTeMbl J1o6aLICKOro rpaHUTHOrO MJyToHa
(Kyneweswny n gp., 2004; MnHepanbHO-CbhipbEBas
6a3a.., 2005), coOOTBETCTBEHHO OTHOCUTCS K MOp-
dunposomy (intrusion-related) Tuny mectopoxne-
Hui. LLITokBepkoBasa 30/10TOpYyAHas MUHepann3aa-
UM noKann3oBaHa B 9K30KOHTAKTOBOM Opeone
rpaHnTonaoB Ha yoaneHnn 300-400 m OT nx Kpo-
BnM. HenocpeaCTBEHHO B 9HA0-3K30KOHTaKTE
rPaHUTHOrO MNJyTOHA Pa3BUTO LUTOKBEPKOBOE MO-
nmbOeHoOBOE oOpyaeHeHne (MonubaeHoBOe Mec-
TopoxaeHue Jlobaw). Bospact nobawickux rpa-
HUTOB MO uMpkoHy (TU3, U/Pb) oueHnBaeTcs B
2907,7 + 1,4 — 2595,3 = 7,5 mnH net (JlapuH,
1990; benauknin n gp., 2002), a pyaHon MnuHepa-
nmzauumn: monmbpeHut (Re/Os) — 2815-1570 +
85 mnH net (H. Stein, YHnBepcuTteT wt. Konopago,
CLA; MNokanoe, 1992); ranenut (Pb/Pb) — 1,9-
1,5 mnpa net (JlapuH, 1990; Kynewesuny n gp.,
2004). I'paHUTbl UHTPYAMPYIOT CYOropn3oHTaNIbHO
3anerawlwme MeTaByJikaHUTbl Nebo3epckoi ce-
pvn nonus, NpeacTaBneHHbIE MAACTOBbIM Yepe-
[OBaHMEM MNOPOA Pa3HOW KPEMHEKUCAOTHOCTU
NpyY OrpaHMYeHHOM PACAPOCTPAHEHUN NX KNCIbIX
pa3HocTen — kBapueBbix nopdunpos. NocnegHue
cnaralT nnactoobpasdHble Tena MOLWHOCTbIO
1,0-30,0 m. 3onoToHecywaa MmHepanm3auus co-
CcpefoToyeHa B kapboHaT-CcynbdUOHO-KBaPLIEBbIX
NPOXUIKAX, Xunax n 30Hax NpPoKBapLEeBaHUS
MOLLHOCTbIO A0 1-2 M, CONPSIXXEHHbIX C pacCcnaH-
LeBaHueM, BnoTuTM3aumen N NPONUINTU3aLUmen,
VHTEHCMBHO MPOSIBNIEHHbIX BAOJIb KOHTAKTOB MO-
pon, pa3HOM KPEMHEKUCIOTHOCTU U OCOBEHHO
BO6MM3N KBapueBbIX NOPOUPOB U PUOJALUTOB

(MuHepanbHo-cblpbeBas 6asa.., 2005). PygoHoc-
Hbli NONOro3aneranwmii LWTOKBEPK pa3Mepom
800 x 800 ™M npocnexuBaetTcs A0 TJyOMHbI
250-300 M 1 xapakTepusyeTcs Ha BECb CBOW 00b-
€M TMOBbILEHHBIMM COAEPXAaHUAMKN 3050Ta —
0,01-0,1 r/T. Bonee BbICOKME €ro KOHLUEHTpauumn —
0o 1 r/T — 3apunKCUpoBaHbl B HECKOJIbKMX 30HAX
MOLLHOCTLIO >10 M. B pyaHbIx Tenax, MMelLmx
NPENMYLLECTBEHHO JIMH30BUOHO-M1ACTOBYIO MOP-
donormo, co cpegHen mowHocTbio 0,9-1,8 M un
NpoTsxXeHHOoCTblo 20-235 M cpegHee copepxa-
Hue 3onoTa coctasnset 4,71 r/1, megn — 0,4%,
cepebpa — 10 r/T. Pyabl Menko3epHUcTble noam-
cynbduaHble (raneHnt, chaneput, XanbKOnNupur,
NUPUT, INPPOTUH, BACMYTOTENNYPUAbI, 3NEKTPYM,
camMopoaHble 30/10TO 1 BUCMYT) (Kynewesud u
ap., 2004). 3anackl 3010Ta HA MECTOPOXAEHUN
no kateropumn C» oueHmBatotca B 5,06 T, ceped-
pa - 10,7 1, megn - 4,3 ToIC. T (MUMHEpPanbHO-
cbipbeBas 6a3a.., 2005).

3anacbl 30710Ta B MECTOPOXAEHNSAX aPXENCKUX
3esieHOoKaMeHHbIX nosicoB MeHHoCKaHANMHABCKOro
wwuta coctaenaot 70 T (Punnanama ~60 T, Kape-
nna ~10 T); NporHo3Hble pecypcbl (P1+2, TONLKO
0N POCCUMNCKOWN TeppuTopumn) OLEHMBAIOTCH B
~90-200 T (KopoBkuH 1 ap., 2003; MuHepanbHo-
cbipbeBas 6a3za.., 2005).

MECTOPOXAEHUA B MNAJIEONPOTEPO30M-
CKNX SEJIEHOKAMEHHbIX MOACAX

ManeonpoTtepo3onickue 3e/IeHOKaAMEHHbIE
rnosica cnoxeHbl nopogamMmu J1annoHMMcKom cynep-
rpynnbl, NpeactaBfleHHbIMU NPEeuMYLLECTBEHHO
KOMaTUUTOBBLIMWU N TONIEUTOBLIMU METaBYIKaHUTa-
MW 1 MeTaocaakamm Ha 3apybexxHon TeppuTopun
M aHanornyHbIMM NOpoAamMm Ha POCCUNCKON, OT-
HOCALLUMMUCH K CymMUI0 — ntogmkoBuio. Hamnbonee
KPYMHbIMW U BaXXHbIMUW MO HACBILLLEHHOCTN MEeCTO-
POXAEHMAMM 30/10Ta ABAFGOTCA JlannaHackuii m
MeyeHra-Bap3yrckuii 3eneHokaMmeHHble Nosica, HO
n B gpyrmx (Kapacwiiokn, KaytokenHo, KnpyHa,
Kyycamo, [lepsnoxbsl) Takke OTMevalTcs npo-
MbILLJIEHHO 3Ha4YMMble 30JI0TOPYAHbIE 0OBLEKThI
(Eilu, 1999). PypoBmewiatowime nopoabl B HUX
MMetoT Bo3pacT 2,4-2,1 mnpa, neT, a 30/10Topya-
Has MUHepanmMaaumsi, OTHOCALWAACS NPENUMYLLEe-
CTBEHHO K OPOreHUYECKOMY ME3030HalIbHOMY
Tuny, — 1,9-1,8 mnppa net (Bjorlykke et al., 1990;
Eilu et al., 2003).

B Jlannanackom 3eneHokameHHOM nosice n3-
BECTHO 0koJ10 20 3010TOPYAHbIX MECTOPOXAEHN
(puc. 5), yacTb M3 KOTOPLIX pa3pabaTtbiBanach
(Caattonopa, NaxTtaBaapa, KOomacyo n ap.). o-
6biTo 6onee 11 T 30n0Ta. OpyaeHeHne Npuypoye-
HO K anbOUTM3MPOBAHHbLIM 3e/IEHOKAMEHHbIM MO-
poaam rpynnsl Knuttens n KOHTpoOAnMpyeTcs 30Ha-
MW COBUIOBbIX Ancnokaumin. CambiM KpyrnHbIM Me-
cTopoxaeHuem aensetca Cyypukyocukko (71,3 T;
6,1 r/T), NnoKkanM3oBaHHOE B METACOMaTUYECKU
M3MEHEeHHbIX (anbbuTtnsaums, kapboHaTu3auums,
cynbpnansaumya) rpaduTuUCTbiX cnaHuax n Tydp-
dwuTax, sanerawowmx mexay Fe- n Mg-tonentoBbl-
MU MeTaBynkaHutamu dopmaumm lNMOpKOHEH C
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Bo3pactom >2,0 mappa net (puc. 6). PyaHbie Te-
na — KpyTonagatwoume nnactoobpasHble, nokanu-
30BaHbl B Npeaenax cybsepTukanbHOM MUHEPANN-
30BaHHOM 30HbI WWIMPUHOK 15-60 M 1 NPOTSXEH-
HOCTbIO >2 KM, AIBNAIOLLIENCSH 4YacTbio cybmepu-
OMoHanbHOM casuroson gucnokaumm Cyypukyo-
CUKKO pgnvHonm 12-15 kM. [naBHble pygHble
MUHEpPasnbl HA MECTOPOXAEHUU — apCeHONUpUT,
nupuT, rpadunT, BTOPOCTEMNEHHbIE — MasbOOHUT,
caMopoaHbI BUCMYT. 93% Bcero 3o50Ta Haxo-
OUTCS B XMMUYECKN CBA3AHHOM BUAE B apCEHOMNU-
puTe N NMpuTe, Tak Ha3blIBAEMOE «HEBUANMOE 30-
noto» (invisible gold). BospacT opyaeHeHus
~1952-1890 mnH ner.

Ha npopgomxeHun JlannaHOcKoOro 3eneHoka-
MeHHOro nosica B Kapenun (Pankka, Vanhanen,
1989) B 30He couneHeHns Kapenbckoro kpatoHa u
BenomMopckoro MobunbHOro Nosica U3BECTHO He-
CKOJIbKO 30/10TOPYAHbIX MPOSIBIIEHNIA OPOreHnYec-

(o}
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KOro Me3030HaNbHOr0 U ManeopoCChIMHOrO Tu-
NnoB, KpalWHE HE3HA4YUTENIbHbIX MO pas3mepam
(Fony6eB, Kynewesuy, 2001; MuHepanbHO-CbIpb-
eBas 6a3a.., 2005).

3eneHokameHHbI nosc Kyycamo otnuyaetcs
oT Jlannanackoro 60/blWNM pacnpoCcTpaHeHNEM
MeTaoCcaao4yHbIX MOPOA N XapakTepu3yeTca Hanm-
ynemM Menkmx (Cy6aKoHOMMYECKNX) MECTOPOXAE-
HUI Ha TeppuTopun PuHnaHaun (KOomacyo, KoH-
TTnaxo, Koyesepsaapa) n Kapenun (Maickoe)
(Turchenko et al., 1991; Pankka, Vanhanen, 1992;
Gavrilenko et al., 1999; Vanhanen, 2001). Opyae-
HeHne chopmMmpoBaHo B npouecce Fe-Mg-Si-ro,
KanneBoro u yraeknmcinoTHOro mMeracomarosa,
COMPSKEHHOIO C MNPOSIBNEHMEM CAOBUIOBbIX AO€-
dopmMaumin B HUXKHUX HacTax paspesa 3eneHoka-
MEHHBbIX TOML, B Nepuo rnaBHOM KOMMNPECCUOH-
HOW CTaguu CBEKOKApENbCKOr0 OpOreHesa -
1,90-1,88 mnppa net (Eilu et al., 2003).
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Puc. 5. Cxema pasMeLLEeHUs 30/10TOPYAHbIX MECTOPOXAEHNN B CEBEPHOM YacT PeHHOCKaHAMHABCKOro LWwuTa (no:
Eilu, 1999; Weihed, 2001; Sundblad, 2003):

1 — kanegoHnabl n paHepo30CKMe NOPOapl; 2 — NanNeonpoTePO30NCKNe (NO3HEe- N NOCTCBEKOMEHHCKNE) rpaHnTonabl; 3 — na-
NeonpoTepPO30MNCKNe MeTaocagoyHble N henb3nyeckue MeTaBynkaHUYeckne nopoabl; 4 — naneonpoTepo3onckue (CBeKodeHH-
ckue rpaHutouabl); 5 — JlannaHAckui rpaHynnMToBkIN Nosic; 6 — NaneonpoTepo30nckne 3eIeHOKaMEHHbIE Nnosica; 7 — apxelickue
rHencol U rpaHnTonabl; 8 — apxeckme 3efieHokaMeHHble Nosica; 9 — 3010TOPYAHBbIE MECTOPOXAEHUS.

BykBamu 0603HaueHb!: |.t. — IHapu TeppeliH; M.t. — Mypmanckuin TeppeiiH; S-K.t. — Copeapanrep-Kona teppeliiH; BP — Benomop-
ckuii nosic; K — KupyHa nosic; M — ManbmbepreT anatut-xene3opyaHoe none; P — NeyeHra (Petsamo) — megHo-HUkenesoe pya-
Hoe none; RLL — Paaxe-Jlagoxckas nMHuS.

Lindppamu 0603HaueHbI 30110TOPYAHbIE MecTopoxaeHus: (Poccus) 11 — Mennanakx, Hanbm, 16 — Marickoe; (PuHnaHaus) 10 — Ka-
paxkanexto, 13 — Caartonopa, 14 — Cyypukyocukko, 15 - MNaxraBaapa, 17 — lOomacyo, 18 — KoHtTnaxo, 19 — Koyesepaapa, 22 —
Knenmaa, 23 — Baxainoku, 24 — Oytansa, 25 — KaapecTyHTypu, 46 — KyapeuTtukko; (Lseuns) 21 — Naxtoxasape, 26 — AinTtuk; (Hop-
Berus) 20 — bugoxosarre, 99 — Nayrennncobenn
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I'py0ast mupoxnacTuKa, 4epThl, ApTULIUTHL,
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Puc. 6. Cxematnyeckasi 6,10k-Moaesb rMaBHOrO PyAHOro Tena MecTopoXaeHUs
Cyypukyocukko, PuHnaHons (oanHble GSF 3a 2001 r.)

MecTopoxaeHue Marvickoe pacnosioXeHO B
JloyxckoM panoHe B BOCTOYHOWM KpaeBOW 4acTu
KyonasipBUHCKOro CUHKIMHOPUA (puUc. 5) n npu-
YPOYEHO K cyOMepuamMoHanbHOM COBUIOBOW OUC-
nokauum. 30/0TOHOCHBIMU SIBASIIOTCS KBApLEBO-
XWJIbHbIE 30HbI MPOTSXEHHOCTLIO 2,5-3 kM, 3ane-
ratlolime B OCHOBHbLIX ByJIKaHUTax (puc. 7), npe-
TepneBWnx TpPemoanTusaumio, buoTutTmaaumio,
anbbutmnzauuio n kapboHaTnzaumio. Kpytonapato-
wwue (50-80°) MoLHOCTLIO A0 5-6 M NNacTMHOOO6-
pasHble N NIMH30BUOHbIE KBAPLEBbIE XWJbl, MEC-
Tamu YETKOBUIHbIE C Pa3ayBaMm 1 MEPEXMMaMU,
npoTskeHHocTbio 50-200 M BMeELAOT BOCEMb
pyaHbix Ten ¢ pasamepamu ot 0,1 x 0,5 m go 43 x
3,0-5,5 M. OpyaoeHeHne 3010TO-KBAPLIEBOro Ma-
nocynbuUAHOr0 TMNa accouumpyeTcsl C MEJKO-
3epHUCTLIM rPaHyNIMPOBaHHbLIM kKBapuem. Copep-
XaHne cynbduaoB (XanbkonupuT, NUPPOTUH, KO-
6anbTuH, KyGaHUT, raneHnT, chaneput, TeTpaan-
muT, Tennypuabl Ni, Pb, Au) - 0,5-1%, B
oTaenbHbIX rHe3gax — 3—5%. MpoayKTnBHOWM ABNSA-
€TCH 30JIOTOHOCHAs TennypuaHO-rareHnToBas
MUHEpanbHaga accoumnaums. 301070 B BUAE YeLly-
ek, Kpuctannos, geHaputoB pasmepom 0,1-
1,5 Mm; npobHocTb 840-960. Ero conoepxaHue —
KpanHe BapbupytoLlee — OT CNeaoB A0 COTEH /T.
OnemeHTbI-CryTHUKK 3o510Ta — Cu (oo 1%), Pb (oo
0,3%), Ag (0,008%), As (0,015%), Sb, Bi, Mo, W.
Pyna nerkooboratuma, cebiwe 90% 3onota u3-
BJIEKAETCH FpaBUTALMOHHBIM crnocobom. 3anachl
no Co oo rny6uHbl 30 m — 196,8 kr npun cpegHem
cogepxaHum 7,625 r/T Au. lNMporHo3Hbie pecyp-
cbl — 537 kr P+ P2. B 1995-1997 rr. Benacb cta-
patenbckas pobbida 3onota (AO3T «ByocHa»

nTA) - 58,3 kr (CadoHos n ap., 2001; MuHepanb-
Ho-cblpbeBas 6a3a.., 2005).

B MeyeHra-Bap3yrckomMm 3ejeHOKaMEHHOM
nosice B KOHLE MPOLLOrO BEKA BbISIBNIEHbI aHO-
MaJsibHbl€ 30Hbl C 30/10TO-MbILLIBSIKOBUCTON MUHE-
pannsauuen (pya. bparnHckoe), ¢ KOTOpPbIMU CBS-
3blBAETCH NPOMBbILLSIEHHbIN MOTEHLMAN 3TON CTPY-
KTypbl Ha 3050710 (Gavrilenko et al., 1999; lhlen,
1999).

KayTokerHoO 3eneHoKaMeHHbI NOsIC XxapakTe-
pM3yeTCs HaNM4YMeM HECKONbKUX 30J10TOPYAHbIX
NPOSIBAEHNA U OOHOrO MPOMBILLJIEHHOIO MECTO-
poxaeHus buaxoBarre OpPOreHNYeckoro Tuna
(Bjorlykke et al., 1987, 1990; Ekberg, Sotka, 1991;
Nilsen, Bjorlykke, 1991; Cumming et al., 1993;
Ettner et al., 1993, 1994; Cook, 1999). MecTopox-
JEeHue aKcnnyaTtupoBanocb Ha Meap B 1973-
1975 rr. B 1985 r. B MegHbIx pypax (1,1% Cu) 6biim
YCT@HOBJEHbI MOBBLILLIEHHbIE COAEPXAHUS 3050Ta
(8 r/T). Menkune pyaHble Tena (30-40 x 120 M) cy6-
MEPUANOHANIBHOIO MPOCTMPaHUS MPUYPOYEHbI K
HkHen yactn dopmauum Kackenac (2-2,1 mnpg,
JIeT), COCTOSALWEN N3 OCHOBHbIX TYPOB, TypdDunToB
C NPOCNosS MU A0JIOMUTOB U rPadUTUCTBIX ClaH-
ueB. OHM KOHTpONMPYOTCH cybmMepuamnoHanbHbI-
M n C3 30HamMm caBuroebix gedopmanmi, noka-
JIN30BaHHBIMU MeXay ropu3oHTamun guabasos u
rpaduTUCTBIX CNAHUEB U COMPOBOXOAIOLMMUCS
kapOoHaTusauuein, buoTnuTusauyen, ckanoanuTm-
3auuen, cepuumtTmndaumen n anbbutnsauyei. Anb-
OUTUTBI — 04eHb TOHKO3epHucTbie (0,01 Mm), 0ObI-
YHO copepxat pyTui, BUOTUT, CepuLnT, 3eNeHo-
Batbli myckoBuT (Cr, V). PyoHas MnHepanusauus
noapasaensdercs Ha ABa Tvna: MeOHOPYOHbIA B
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Puc. 7. Cxema reonormyeckoro CTpOEHns 3010TOPYyAHOro MecTopoxaeHmna Marickoe (no: be3pykos,

1989):

1 — meTabaszanbTbl; 2 — TydocnaHubl; 3 — MeTabasanbTbl METAHOKPATOBbLIE; 4 — anonMpPOKCEHUTOBLIE NOPOabl; 5 —
MeTarab6po; 6 — 30110TopyAHbIE KBAPLIEBbIE XWUSIbl; 7 — KaTakia3uTbl U 6nacTokaTakna3utel; 8 — TeKTOHMYeckme
HapyLleHus; 9 — KOHTYPbI OKOJTIOXUIIbHBIX METACOMATUYECKUX U3MEHEHUI; 10 — NPOBOYpPEHHbIE CKBaXUHBbI
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KPYMNHO3EPHMUCTLIX KapboHaT-anbOuT-akTUHONNT-
KBapUEBLIX XWnax ¢ 0OWUJIbHBbIM XanbKOMUPUTOM,
NUPUTOM N PEOKUMU BblAENEHUAMN TENNYPUOO0B U
3onota (Cu > 1%, Au < 1-2 r/T); 30N10TOPYAHbIN —
B 06pa3syloLLmx MUKPOBPEKYMEBYIO TEKCTYPY Men-
KX TOHKO3EPHUCTbIX KBapLi-kapOoHaT-anbLbuto-
BbIX XW1ax 1 MPOXUIKax ¢ NMPUTOM, Xabkonmpu-
TOM, anaTtuToM, 3e/IeHbIM MYCKOBUTOM, Telypu-
namm u 3onotom (Cu ~ 0,5%, Au > 1-2 r/T1). Bos-
pacT paHHero 30/0Toro opygeHenus ~1,9 mnpa
ner.

B 3eneHokameHHOM nosice KupyHa n3BeCTHO
nBa paspabaTbiBaBLUMXCSA NPOMbILLIEHHBLIX 30J10-
TOPYOHO-MEOHbIX MECTOPOXAEHUS OpPOreHnYec-
koro Tuna — Buckapusi n lNaxTtoxaBape (Sundblad,
2003), nokanuM3oBaHHbLIX B abOUTU3NPOBAHHbIX
denb3nyecknx MeTaBynkaHUTax, MOABEPrLUNXCS
XPYNKo-naacTunyeckum gedopmaunsmMm caoBUroBO-
ro xapakrepa.

B cnaHuesom nosice Mepunoxesi, B paspese
KOTOpOro npeobnagaioT MeTateppureHHble obpa-
30BaHWs, BbISIBJIEHO ABa 30J10TOPYAHbIX MECTOPO-
XOeHua — oporeHunyeckoe Kusumaa (Rouhun-
koski, Isokangas, 1974), pa3pabaTbiBaBLueecs Ha
Menb 1 3051070 B 1969 r., n anureHeTmnyeckoe Ba-
Haviokn (Fe-Cu-Au), cBsi3aHHOe C BypbiMU Xenes-
Hakamu (Eilu et al., 2003).

MECTOPOXIAEHNA B CBEKODEHHUAAX A
TPAHCCKAHANHABCKOM MAITMATUHECKOM
MNOACE (TIB)

Okono 2,0 mnpg neTt Hazapg loro-zanagHas
YyacTb apxenickoro Kapenbckoro kpatoHa dMeHHo-
CKaHAMHaBCKOrro WmTa noaseprnacb pUGTUHIY Mo
Paaxe-Jlagoxckon nnHmnmn (puc. 1) ¢ OTKpbITUEM
CBekodeHHCKOro okeaHa (HblHe cyTypa) u nocne-
ayowmm (1,96-1,80 mnpa net) KOHBEPreHTHbIM
B3aMMOOENCTBMEM HOBOOOPA30BAHHOW CBEKO-
GEHHCKOM OkeaHn4yeckon Kopbl ¢ KapenbCkum
(nonnncknum) KOHTMHEHTOM. B xapakTtepuctuke
reosiorM4eckoro passBuTmsa CBEKOPEHHMT, OTMEYa-
€TCsa HEeCKONbKO BaXHbIX acnektoB (Sundblad,
20083).

1. OkeaHunyeckaa kopa, chopmMmMpoBaHHasa Npu
packpbiTu CBEKOGMEHHCKOro okeaHa, COXpaHu-
nacb Ha BocToke PuHngHaum — oduronutel Mop-
mya (Kontinen, 1987) n npocnexnsaeTcs B panoH
OyTtokymny — ampunbonnTbl C HECKOILKUMN MEC-
TopoxgeHnammn VMS Tuna.

2. MarmaTtunyeckue pyru kpas n0onuinckKoro
KOHTUHEHTa 1 HENOCPEACTBEHHO MPUMbIKAOLLME
K HEMY NpeacTaBieHbl Genb3nyeckMmMm MeTaByJl-
KaHUTaMM N CBEKOPEHHCKUMMN FpaHUTOMOAMMN,
Hanbosnee WMPOKO PacnpOCTPaHEHHbLIMU B paii-
oHe KupyHa — Man6epret CesepHoli Llseuuw,
COMOCTaBMMOM C COBPEMEHHOW reosiorm4eckomn
obctaHoBkom B Yunum (Nystrom, Henriquez, 1994)
MU XapakTepu3ylweMCca aHanOrMyHom MeTanno-
reHnen — MMpOBOIo KJlacca MECTOPOXAEHNS Xe-
nesHbix pyn Kupyna, Manbepret B LUBeuuun un
Onb-Jlako B Yunn. K KOHTUHEHTaNbHOMY Kpato
NPUYPOYEHbI TakXe KPYNnHOe MeOHO-30/10TOPYA-
HOe MmecTopoxaeHune Antnk B CesepHoin LLiBeunn

n VMS mecTtopoxgeHnsa BuxanTtu n MNioxacanmu B
naBHOM cynbdpuaHoM nosice GuHAsHANN.

3. Mopckon BynKaHOreHHO-0CaA04HbIN Bapbu-
pyloLwmin oT rnyboko- K MeskoBOgHOMY CeauMeH-
TOreHe3 OCTPOBOLYXHOIO TUMa, NPOSBAEHHbIA Ha
[OCTaToO4YHOM yAaneHUn OT KOHTUHEHTasIbHOM OK-
panHbl, NPefoTBpaLlaBLIEM ero KOPOBYIO KOHTa-
MUHauuo, — panoH LWennedTe 1 cnaHuesbli NOsiC
Tamnepe. 9Ta naneoobCcTaHOBKA, BEPOATHO, aHa-
JIOrMyHa CoBpeMEeHHOM AnoHnu npmn conocTtasre-
HUNM VMS mecTopoxaeHuin panoHos LLennedrte n
Kypokko (Rickard, Zweifel, 1975), a Takkxe gyre
ToHra-Kepmagek Ha 3anage Tuxoro okeaHa (Allen
etal., 1996).

4. TypOuanTHbIE OTNOXEHUS HOPMUPOBANUCH
rnaeHbIM 00pa3oM 3a CHET KOHTUHEHTANbLHOIO Ae-
TpuTa (1or panoHa Lennedrte n marmatnyeckas
ayra Tamnepe).

5. ®Denb3uT-npoMexyToyHble 0bpa3oBaHUs
Kpas KOHTUMHEHTa GOPMUPOBASINCL CUHXPOHHO
TypouanTam mam GnioBnaNbHbIM OTIOXEHUAM C
y4aCcTUEM 3HaYUTESIbHbIX KOJIMYECTB apXenckoro
neTputa. 9Ta naneoobcTaHOBKA MpencTaBieHa
CBEKOMEHHCKMMU FpaHuToungamMmu, Genb3nyeckn-
MU MeTaByJ/IKaHUTaMn U MeTaocaaKamm B NMPOBUH-
umn beprcnareH, aensowelica ogHon 13 Hanbo-
Jlee BaXHbIX MeTannoreHnyecknx obnacrten det-
HOCKaHANU, BKJTIOHAKOLWEN MECTOPOXAEHUS MUPO-
BOro knacca [paHrecbepr n daHHemopa (Fe),
Cana (Ag), dPanyH n lapneHbepr (Cu-Zn-Pb),
LUuvHkrpyBaH (Zn-Pb). KOHTUHEHT, BOONb KOTOPOro
BCE 9TO GOPMMPOBASIOCH, BEPOSTHO, Obl He J1o-
MUACKNM, @ KaKUM-TO OPYr1Mm, BNOCAEACTBUN OT-
penvBwnmMmcsa oT obnactun beprcnareH (Kum-
pulainen et al., 1996).

6. MpumMmnTnBHaN okeaHmnyeckas kopa chopmMum-
poBanacb, BEPOATHO, NPW 3a5ioXeHUN pudTa, OT-
OEenuBLUEro KOHTUHEHTasIbHO-KpaeBylo 06nacTb
BeprcnareH oT HeM3BECTHOIO APEBHErO KOHTUHEH-
Ta. Hebonblliol ¢dparMeHT naneookeaHMY4ecKkmx
obpa3oBaHuin coxpaHunica B paioHe dpoaepug Ha
tore LLIBeumn, roe n3BeCTHO HECKOJIbKO MEJIKUX Me-
ctopoxageHuin VMS-tuna (Sundblad et al., 1997).

Mo 3aBepLUeHN0 GOPMNPOBAHUS CBEKOPEHH-
CKOVi KOpbl OHa Bblfia akkpeTUpoBaHa K JIONUINCKO-
MY KOHTUHEHTY U B KOJIIIM3UOHHbLIX YCIOBUSX NO4-
Beprinack MeTamopduamy 1 gedopmaumnsm ¢ 0b-
aykumen odmonutoB Ha KOHTMHEHT B CBeko-
KapenbCKyld OPOreHnI0 U MHOIOKPaTHbLIM MPOSiB-
JNleHreM nosgHe- U NOCTOPOreHHOro rpaHnToOuna-
HOro marmatuama. TpaHCCKaHOWHABCKUIA Marma-
TUYECKMIN NOAC — CaMblil KPYMHbIM U3 NOCTOPOreH-
HbIX FPAHUTOMOHbLIX KOMMJIEKCOB CBEKOMEHHUA,
dopMmnpoBasCA B Te4eHUEe OSINTENLHOIo nepmoaa
BpemeHu (1,85-1,67 mnpa net) n NnpeacraBnser-
Cs Kak npubpexHblii 6aTonnt. 301070 B CBEKO-
deHHnpax n TpaHccKkaHAMHABCKOM Marmatuyec-
KOM Mosice CBA3aHO C pa3HoobpasHLIMU Freonorn-
YeCKMMW npoLeccamMn, NPOSIBIIEHHLIMU B TEYEeHUe
dopMMpPOBaHNSA N KpaTOHU3aLUMN CBEKOPEHHCKOM
Kopbl. Ero pasHble NOo reHetnyeckowm npupone
MECTOPOXOEHUSA M3BECTHbl BO MHOIMMX paroHax
CBeKodEeHHCKOro cknaayaToro nosica.
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MopdmpoBble MECTOPOXOEHNS
3onorTta (Intrusion-related gold)

MapoTepmanbHO-MeTacoMaTuyeckmne 30J0-
TOPYAHbIE MECTOPOXAEHUS, CBA3AHHbIE C UHTPY-
3MBHbLIMW MOPOAAMU, U3BECTHbI B Pa3INYHbIX
parioHax CBeKOdEeHHCKOro ckiag4aroro nosica —
Fennueape, Tann6epr, Wennedte, Konca, Ooy-
XuHeBa, Paaxe-Xaanasapsu (Gaal, Isohanni, 1979).
O6bIYHO 9TO BKpanneHHas u wTokeBepkoBas Cu-
As-Au MMHepanusauusi, obpa3oBaHHas B CBA3U C
ManornybuHHbIM MarmMaTnu3mMom BO3pacTa
1,89-1,87 mnpa nert.

Fennusape pernoH. 30ecb Ha cesepe Llise-
LMN HaxoamMTCs MeOHO-30/I0TOPYOHOE MECTOPOX-
LeHne ATuK — caMoe KPyrnHOe B HaCcTosILLLEeE Bpe-
Msi Ha TeppuTopun deHHockaHamn (puc. 1). Cym-
MapHble 3anacbl cocTtasnsaoT 700 MAH T pydbl C
0,4% Cu, 0,2 r/T Au, 4 r/T Ag (Cu - 2800 TbIC. T;
Au - 140 T; Ag — 2800 T1); exxerogHoe NPON3BOACT-
BO: Cu—-72T1bIC. T,Au—-3,6 T, Ag — 72 T; BCErO A0-
6biTo 1288 TbiC. T CuU, 64,4 T Au, 1288 T Ag
(Wanhainen et al., 1999). CynbdungHasa muHepanm-
3aums (XanbkonNupwuT, NUPUT, MMPPOTMH) C CaMo-
POOHBbIM 30/1I0TOM COCPEenOTOYEHA B KBAPLLEBbIX
LUITOKBEPKAX, MPOXWUIKAX U XUax MOLWLHOCTbIO
<0,5 M, paccekaloLlmx MUKPOKIMHOBLIE THEWCHI,
ONOTUTOBLIE N CEPULIMTOBBLIE CNAaHUpl, MHTEprpe-
TUpyeMble Kak MeTamMopdu3oBaHHble GeNb3unThl,
rabobpo v KBapLUEeBble MOHLIOANOPUTLI, & TakXe OT-
MeYaeTCs B HUX B BUAE PACCESHHOW BKPAnIeHHO-
ctn (Zweifel, 1976). OkonopyaHble NU3MEHEHUS
NopoA BbIpaXEHbI B cepuumtTnaaumm, bmotmntmnaa-
uMn, Kanuwnatnsauum, snuaoTrusauum, Ckanoam-
Tnsauum, TypMmanmHusaummn n GopmMmpoBaHnm am-
GrbOoN-NMpPOKCEHOBbLIX NPOXNIIKOB. Bo3pacT BMme-
watowux nopon, — 1,87 mnpa net (U-Pb, umpkoH),
pyaHor MmuHepanudauun — 1,88-1,87 mnpn ner.
CywecTByeT HECKONMbKO MEHETUYECKMX MOAEeNewn,
OO BACHSIOLLNX NMPOUCXOXAEHNE OPYOAEHEHUSA — OT
ocago4dHoro (Zweifel, 1976; Wanhainen et al.,
1999) no rugpotepmanbHOro (NopdUPOBLIA THM)
(Wanhainen et al., 1999). 'naBHOe HakonneHwe
PYOHbIX KOHUEHTpauui npoucxoamno Ao meTta-
MopdusmMa, 0bycnoBuMBLLErO BMOCNEACTBUU pe-
Mobunusauuvio opyaeHeHus. NMopdpuposas Mo-
nenb pynoobpasoBaHns CBA3LIBAETCHA C MarMaTtm-
YyeCckon [OeAaTeNIbHOCTbI0 OKPaWHHO-KOHTUHEH-
TanbHOrO TUNA MO Oro-3anagHom rpaHule
JNIOMMINCKOro KpaToHa, YTO CONOCTaBMMO C COBpe-
MEHHOW reogMHaMmn4eckor o6CTaHOBKOM 1 COOT-
BETCTBYylOLEN MeTannoreHunen B Yunum (Sundblad,
2008).

MecTopoxaeHne bbepkgas, pacnonoXeHHOoe
B BOCTOYHOM 4acTu nposuHuun Lennegrte
(puc. 8), paspabaTbiBanocb ¢ 1988 no 1999 r. B
90-x rogax NpoLWSIOro Beka OHO OblI0 camMblM
KPYnHbIM npou3BoamTenem 3onoTta B EBpone.
OpyaeHeHne KBapLueBO-XWUbHOro TMna ¢ Npu3Ha-
KamMun NposiBNIeHNsa COBUIOBbIX AedopmMaumin (Bo3-
MOXHO MNOJSIMFEHHOE), NOKaNM30BaHO B TOHaNMTax.
>Kunbl MoLwHOCTBIO 0 1 M Npeobnagatoulero ce-
BEPO-BOCTOYHOIO MPOCTUPAHUSA XapakTepuayioT-

CA pasBuUTUEM TeNypuaHoO-LIeenmMToBOn acco-
umaummn n otcytcTemeM apceHonupurta (Wikstrom,
Sundblad, 1999; Weihed et al., 2003).

MectopoxpeHusas VMS-Ttuna

Ona Bcex cBeKOMEHHCKMX naneoobCcTaHOBOK
XapakTepHbl cynbduaHble MecTopoxaeHus VMS-
Tnna, B KOTOPbIX MOMUMO F1aBHbIX PYAHbIX KOMMO-
HeHToB (Cu, Zn) B 3HauMTeNbHbIX KONMYECTBAX,
yunTbiBass MacwTabbl HEKOTOPLIX MECTOPOXAe-
HUN, oTMevatoTcd Pb, Ag u Au.

MecTopoxaeHus paiioHa OyTokymmy Obinu
oTkpbIThl B 1910 1. 1 pagpabarteiBanucb oo 1988 .,
naB okono 50 mnH T cynbdugHon pyabl (Gaal,
Parkkinen, 1993). Ha camoM KpyrnHOM W3 HUX —
OyTtokymny — 6bino nobeito 28,5 MAH T pyabl CO
cpegHmmMm copepxanHmem 3onota 0,8 r/T (Au -
28,2 1). NeHeTnyeckasa mogenb GOPMUPOBAHUS U
opyaeHeHus opuonnToBol accoumauun Mopmya
COOTBETCTBYET TakOBOW NS MECTOPOXAEeHWM
Knnpckoro tuna (Gaal, Parkkinen, 1993).

[(naBHbIN CYNbMUAHBLIA NOSC C MECTOPOXAEHN -
aMmu BuxaHtn v lMoxscaamuy, AaBliMMu B NpPO-
LLIOM Beke 0kos10 60 MIH T pyadbl C coaepXXaHnem
Au ~0,5 r/T (mobbiTo ~30 T Au), cBSI3aH ¢ denb3u-
4YecKMMM MeTaByJIKaHUTaMK, YacTo Napannenesy-
EMbIMU C BYJIKAHNYECKON accounaumein npoBuH-
umn Wennedpte (Kahma, 1973). OgHako B oeNcT-
BUTE/IbHOCTWN BYyNIKAHM3M [NaBHOro cynb@uaHoro
nosica SABNSIETCH OKPAWHHO-KOHTUHEHTasIbHbIM,
NposiBNeHHbIM BAONb NMHMKN Paaxe — Jlagora ot
TesamMoTUC B ceBepHom LLIBeuyn oo Bapkayca B OB
DuHNAHANKN, N He OONXEeH KOPPEenMpoBaTbCs C
OCTPOBOAYXHOW  accoumaymnen WennedpTte
(Sundblad, 2003).

B panone Lennegre HaxOONTCA HECKONbKO
DECSATKOB MECTOPOXAEHUN, N3AaBHA OTHOCUMBbIX
K VMS-Tuny (puc. 8), x0T COBPEMEHHbIE UCCE-
noBaHuna (Weihed, Maki, 1997) cBuaeTenbCTByIOT
0 BO3MOXHOM MX NPUHAOJIEXHOCTM U K SNUTEp-
MaJibHbIM U OPOreHNYECKNM ME3030HasIbHbIM. Tn-
nuyHble xe VMS-mecTopoxaeHusa panoHa Llen-
nedte (PeHctpom, YoneH, XonmMtbsapH, Maypnu-
neH, HacnupeH, CrtopnupeH, KpuctuHebepr)
COMOCTaBMMbl C MECTOPOXAEHUAMN Tuna Kypok-
KO, a KpynHeiwee B EBpone no nobbiue 30n0Ta
(95 T) mMecTopoxaeHne bonnpoeH MoxeT ObiTb
anutepmManbeHbiM (Bergman et al., 1996). Conep-
XaHme 3010Ta B MAaCCUBHbLIX CynbpUaHbIX pyaax
Uennepprte HaA HEKOTOPbIX MECTOPOXAEHUNAX
(XonmTbsipH — 8 r/T; HacnupeH — 4,6 r/T) 6biBaeT
HEeOObIYHO BbICOKMM, YTO YKa3blBaeT Ha ManoBe-
POATHOCTb TaKOro KOHLIEHTPUPOBAHUS TOJNbKO B
pe3ynbTarte NpPOCTON rmMapoTEePMalbHO-BYKAHW-
4YeCcKon OeAaTENbHOCTU U peasnbHY0 BOSMOXHOCTb
3TOro B CBSI3N C 3MNUreHeTU4YeCKNMn npeobpaso-
BaHUSIMM paHee CHOPMUPOBAHHLIX PYA U MPUBHO-
cowm 3onoTta (Weihed et al., 2002).

B npoBuHuun BeprcnareH ©G0nblUOE 4UCNO
MecTopoxaeHuin VMS-Tuna, cogepXalimx noBbl-
LEeHHblE KOHUEHTpauuu 30/0Ta, pa3pabaTbiBa-
JIOCb JECATKU U COTHU NeT. PEKOpACMEHOM cpeaun
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Puc. 8. Cxema pasmMelleHnsi 30JI0TOPYAHbIX MECTOPOXAEHUI B LIEHTPasibHOM YacTn PeHHOCKaHOMHABCKOro LWnTa
(BOoTHU4YecKkUiA ceamMmMeHTaUuOoHHbIN bacceiiH) (no: Eilu, 1999; Sundblad, 2003)

Lindpamu 0603HaueHbl 3010TOPYAHbIE MecTopoxaeHus: (PrHnsHans) 28 — BuxaHTtu, 29 - Mioxsicanmu; 44 — Konca; 45 - l0oyxu-
HeBa; 59 — KaHrackions; 60 — JlaliBakaHrac; 61 — Noxnona; 78 — TepBacmsku; 49 — Mcosecu; 50 — Unespeu; 51 — Kytemasnpsu;
52 — MokucuBy; 64 — Xasepu; 79 — Tammusapeu; 80 — AxseHnamnu; (LLseuys) 48 — Onacen; 77 — Hunawepret; 30 — KyHcTpowm;
31 - YaoneH; 32 — XonmTbspH; 33 — MaypnuaeH; 34 — HacnupaeH; 35 — CtopnnaeH; 36 — KpuctuHebepr; 43 — Tannbepr; 47 — bo-
nupeH; 53 — Boepkpan; 54 — Akepbepr; 55 — MpyHadopc; 56 — PabopnvaeH; 57 — Mupgparcbepret; 58 — BaprbackeH; 70 —
OpcmapkcbepreT; 71 — Bapcene; 72 — CTopTbsapHx066eH; 73 — CbenuaeH; 74 — MeiiBaHkuneH; 75 — CaptnnaoeH; 76 — daboanvaeH.

RLL — Paaxe-Jlagora nuHus

HUX MO NPOOOIKUTENBHOCTM aKTMBHOM O06bl4K
Me[HOW pyabl ABNSeTcs MecTopoxaeHue danyH —
pa3paboTtka Benacb ¢ 800 r. oo 1992 r. Bce ewe
npov3BoauTcs Jobblva pyabl H2 MECTOPOXOEHNN
apneHbepr, xoTa HayaTa oHa eule B XIV B. 3on0-
TO B NPOMBbILLIEHHO 3HAYNMbIX KOJIMYECTBAxX U3BE-
CTHO TakXe B MaCCVBHbIX CY/IbOUAHBLIX pyaax Me-
ctopoxaeHuin Cakcbepretr, Octpa Cunsbepr,
Octpa XapgmanbmepHa v gp. (Sundblad, 2003).
Jonroe BpemMsi 0 HanM4MmM 3010Ta B MEAHBIX pyaax
HUYEero He 6bL10 N3BECTHO, HO 1 NMOCJIE YCTaHOBIE-
HWS ero NPUCYTCTBUS B pyAax OHO HE N3BJIEKANOCH
BBMAY HepeHTabensHocTu. Mocne 1790 r. 301010
cTasio pobbIBaTbCA HA MECTOPOXAEHNN DanyH Kak
NoGOYHbIV NPOAYKT NPV NPON3BOACTBE MeAU, U K
1920 r. ero exerogHas gobbiva coctaBnsna 107 kr
(Sundblad, 2003).

B pailioHe dPpogepus VW3BECTHO HECKOJILKO
HENMPOMBILLNIEHHbIX MecTopoxaeHnn VMS-Ttuna ¢

cogepxaHusamn 3onota <0,2 r/t (Sundblad et
al.,1997).

MeTamopdunisoBaHHbie aNUTEPMaANbHbIE
MECTOpPOXAEHNS 3010Ta

dnutepmanbHaga 30/0TOpyAHas MUHepanusa-
UMsa cBsi3aHa C KUCJIOTHO-CYNbdaTOPHON rmapo-
TepManbHO-MeTacoMaTuyeckon npopaboTkomn
CBEKO(MEHHCKNX BYJIKAHOME@HHO-0CaA04HbIX KOMI-
nekcoB. K Hanbonee KpynHbIM 30/10TOPYLAHbLIM
obbekTaM 3TOro Tuna oOTHocaTca bonnaeH
(Bergman et al.,, 1996) B nposuHuuu Lennedpte
(pnc. 8) u OHaceH B LeHTpanbHonm Llseuun
(Hallberg, Fallick, 1994). Kpome TOro, n3BecTtHo
HECKOJIbKO Mesiknx 3onoToHecywmx (Cu-As-Sb)
MECTOPOXOEHUI B ClaHUeBOM nosce Tamnepe B
0. ®unnauaun — Kytemasipsu, Ucosecu, Mokncun-
By, Mapeennaa (Eilu et al., 2003).
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MecTtopoxaeHne boavaeH — ognH U3 Hambo-
5iee KPYMHbIX N N3BECTHbIX U3 BCEX 30J10TbIX pyad-
HUKoB PeHHOocKaHanK, oTKPbITO B 1924 . B nepu-
on ero pazpaboTku (1925-1967 rr.) npomn3seneHo
6onee 125 1 305n0Ta U BGONbLLUOE KOMMYECTBO AS,
Cu, Ag, Zn, Pb. MaccrnBHOE 1 LUTOKBEPKOBOE OpPY-
[eHeHue, npeacTaB/ieHHOe NMMPUTOBbLIM, apCeHo-
NMUPUTOBBLIM U MUPPOTUHOBBLIM TUMAMU, NPUypPoYe-
HO K KpyTonagalulen 30He KBapL,-CEPULIMTOBBIX
M3MEHEHU B aHOe3uTax, gauuTtax U KBapLEeBbIX
nopodupax (puc. 9) (Bergman et al., 1996), npo-
cnexmearollencsa Ha rnyomHy 6onee 500 m npu
MoLuHocT Ao 100 M. B kBapL-cepuLmMTOBLIX Me-
TacomMaTuUTax OTMe4alTCs TypMaJIMHOBbLIE XWIb
M NPOXWUNKM, a Takxke aHaany3mToBast U KOPYHAO-
Bas MuHepanu3auusa. BospacT opyaeHeHus —
1,88-1,85 mnpa net (U-Pb). MnaBHbIE 30/10TOCO-
aoepxaiiye dhasbl — INEKTPYM U xanbkonupuTt. Me-
CTOPOXAEHNE KOMMJIEKCHOE, U MOMMMO 30510Ta
n3 Hero poGbiBanuck As (cp. coa. 6,83%), Ag
(50 r/T), Cu (1,43%), Zn (0,92%), Pb (0,27%).

MegaHo-30n10TOpYyAHOE MecTopoXxaeHne OHa-
ceH oTKpbITO B 1984 r. OpyneHeHne nokannsoBa-
HO B TONa3coAep>XalleM KBapL,-CUIIMMAHNTOBOM

rHemce, OKpPYy>X€HHOM OMOTUTOBBLIMU FHEelcaMun u
ambunbonmtamm, N MHTePNPETMPOBANOCh Kak aHa-
NIor anuTepmMasibHbiX MECTOPOXAEHUN 30/10Ta,
CBSI3@HHbIX C KNCNIOTHO-CY/ibdaTapHbIM TUMOM U3-
MeHeHUn denb3nyecknx ynkaHmToB (Hallberg,
Fallick, 1994). Nono6HbIe xe 0coOBEHHOCTU Xapak-
TEPHbl AN €ANHCTBEHHOro pas3pabaTbiBaemoro
(0o6bITo ~20 T Au) B HacTOsILLLEE BPEMS Ha Teppu-
Topun PUHASHANN 30710TOPYAHOIO MECTOPOXAEe-
Hua KytemaspBu, oTnmnyatowerocs 6onee H1U3KO-
TeMnepaTypHbiMM YCIOBUAMKU MeTamopdusma
(Poutiainen, Gronholm, 1996).

OpOFeHI/I‘-IeCKI/Ie MEe3030HaJIbHblE
30/1OTOPYAOHbBIE MeCTOpPOXAEeHWn4d

AKKpPEeTUPOBaHHbIE K JIONUACKOMY KpaTOHY CBe-
KO(EHHCKUE TepperiHbl B KOJUTM3VUOHHYIKO CTaauio
(cBekokapenbCkmii OporeHes) noaBeprimcb ae-
dopmaumam u metamMopdPrnamy, 4TO NMpu Hannyum
B UX COCTaBe MOPOAHbIX KOMIMJIEKCOB, OTBEYal-
LLMX MOHATMIO 6A30BON 30JI0TOHOCHOM hopmMaLn
(Cupopos, Bonkoe, 2001), n HanOXeHHbLIX Ha
HUX 30H CABUIOBbLIX OUCAOKaUUA MNPUBOAUIIO K
HOPMUPOBAHMIO OPOrEHNYECKUX ME3030HASbHbIX
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Puc. 9. l'eonornyeckuin pa3pes KOMIMJIEKCHOr0 30/10TOPYOHOro MecTopoxaeHus bonvaeH, Llee-

umsa (no: Bergman et al., 1996):

1 — maduyeckune paiiku; 2—4 — pyapl: 2 — NMPUTOBbIE, 3 — aPCEHONMMPUTOBBIE, 4 — NMPPOTUHOBBIE; 5 — aHAaNy3nUT
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30/10TOPYAHbIX MECTOpPOXAEHUN. BOoNbLIMHCTBO
PYOOKOHTPONMPYIOLLNX COBUIOBbIX CTPYKTYp 3a-
dukcmpoBaHo B parioHe LLennedTte Ha yoaneHnn
50-200 km Kk toro-sanagy oT Paaxe-Jlagpoxckon
NMHKUK, a Takxe B Paaxe-Xaanaapsu n CaBo obna-
CTaX. AHaNOrnyHble CTPYKTYPbI B MOCNeaHne rogpl
YCTaHOBNEHbI B CNaHUEBOM nosice Tamnepe, Npo-
BUHUMK BeprcnareH, KO3 PuHnaHaoum n Cesep-
HowMm lMpunapnoxee (MBaweHko n ap., 2000, 2005a;
Kontoniemi, 1998 n aop.).

B nposuHuun Wennegte N3BeCTHO HECKOSIb-
KO Menkux mectopoxaeHuin (PaboonnaeH, Mua-
narcbepret, BaproackeH, pyHadopc, bbepkaan,
Akepbepr n ap.), NPOUCXOXAEHNEe KOTOPbIX AUC-
KyCCMOHHO (Bergman, 1992; Sundblad et al.,
1993; Broman et al., 1994; Ohlander, Markkula,
1994; Billstrom, Weihed, 1996; Blomqvist, Leijd,
1999; Weihed et al., 2003). NnaBHas pofb B uX
dopMMpPOBaHNM OTBOLANTCS MU CBEKOPEHHCKOMY
rPaHUTOMOHOMY MarmaTusmy, unm metamopdo-
MeTacoMaTuyeCknm MnpoLeccam B LUNP-30Hax,
WM Mx nocnenoBaTenbHOMY COBOKYMHOMY BOS3-
0encTBmio. 30/I0TOHOCHbIE KBAPLLEBbIE XWSbl C
npu3HaKkamm NpPosiBNEHHbIX COBUIOBbIX Aedopma-
LN 1 cynbPUOHOM MUHEpanusaumen (MMpuT, ap-
CEHOMUPUT, NUPPOTUH, XanbKonMpuTt, cdanepur,
raneHnT) OTMEYaTCA Kak B META0CAaA0UHbIX KOM-
nnekcax, Tak h B UHTPY3MBHbIX — OMOPUT-TOHaNMN-
ToBbIX. OOHO N3 3TUX MECTOPOXAEHUN — AKep-
6epr — ¢ 1989 no 2001 r. pazpabdartbiBanoch. [o-
6biTo 600 Kr 30510Ta; 3anackl cocTaBnaoT 3 1. Opy-
JEeHeHne OTHOCUTCS K 30/10TO-KBApPL,EBOMY TUMY C
OYeHb ManbiM KONMYECTBOM CynbdpuaoB 1 cpes-
HUM copepxaHuem 3onota ~3,0 r/T (Sundblad,
2003). KBapueBsble Wbl passBuTbl B COBUTOBOW
30HE CEeBepO-BOCTOYHOrO MPOCTUPAHUSA MOLLHO-
cTbio 10-30 M 1 npoTsaxkeHHoCTbI0 350 M, Npnypo-
YEeHHOI K KpaeBoW 4acTu rabbponaHON MHTPY3NMN.
MuHMManbHbIM BO3PacT 30/I0TOPYOHON MUHepa-
nmzaumm oueHmnBaeTcs B 1,8 Mnpa neT no BpemMeHu
dOopMMPOBAHMSA MErMaTtuToB, CEKYLLMX KBapLe-
Bble XWIbI.

B paiioHax Paaxe-XaanaspBu, CaBo, CeBep-
Hoe [punagoxbe OporeHnyeckme 3010Topya-
Hble MecTopoxaeHua (MeaweHko n ap., 2000,
20056; Geological setting.., 1998; Kontoniemi,
1998) cxogHbl C TakoBbiMW B MpoBuHUMK Llen-
nedTe. PynoemMeLlaoummm KoMmniekcamm B 601b-
LUIMHCTBE CBOEM SABASIIOTCH CMHOPOreHHblE TOHAa-
nnMTOoBbIE UHTPY3UK (~1,9 MApAa neT) n TyOoreHHo-
0ocajoyHble 06pa3oBaHMSA B UX 3K3OKOHTaKTax
(OcukoHmMmsKkn, JlaneakaHrac, Kanrackions, MNsakio-
ng, Aumnc v gp.). Pazsutue 3010TOPYAHON MUHE-
panusaumm KOHTPONMpPyeTCcsl CABUIOBbIMWU OMNCHO-
KaLuMsaMm BTOPOro 1 TPeTbEro NopsaKoB, MPUypo-
YEeHHbIMU K MepPeKpPbITON CBEKOMEHHCKMMU OTJ10-
XXEHUSAMM 10ro-3anafHolr KpaeBoi ocnabnieHHOn
30He apxenckoro Kapenbckoro kpartoHa (Paaxe-
JNNapoxckasa 30Ha). o MuHepanbHOMY CcOCTaBy
OpPYOEHEHNE OTHOCMUTCS K 30/10TO-apCEHUOHOMY
Tuny. FNaBHble pydHble MUHEPabl — apCceHonu-
puUT, NUPUT, NMMPPOTUH; BTOPOCTEMNEHHbIE — cda-
NEPUT, XanbkonupuT, raneHnt. Hanbonee nay4veH-

HbIM 1 NOArOTOBJNIEHHbLIM K pa3paboTke ABNseTCs
MecTopoxgeHne OCUKOHMSAKM B DUHAAHAUN
(Kontoniemi, 1998).

MecTtopoxaeHue OCUKOHMSIKM PACMONIOXEHO B
IOro-BOCTO4YHOM DPuHASHOMK B npenenax Jlagox-
cko-BboTHM4eckom 30HbI (puc. 1), HTEpnpeTmnpye-
MOM KaK KOJUJIM3NOHHBIN LLOB, BbIPaXEeHHbIA Npo-
TSHKEHHBIMW Pa3/IOMaMU U PErMOHaNbHbIMUW CABU-
roBbIMU AMCAOKALMSMU MPENMYLLECTBEHHO CEBE-
pO-3anafHOro MNpPOCTUPAHUSA U  NOKASIbHbIMU
LIMP-30HaMN Opyrux HanpassneHnin. PanoH MecTo-
POXOEHUS CNIOXEH KaneBUNCKUMN meTaTtypbuam-
TamMu C NOAYMHEHHbIM Pa3BUTUEM PENB3NYECKMX
MeTaByJIKAHUTOB, NPOPbLIBAEMbIX Pa3HO0BPa3HbI-
Mu rpaHntToungamm (puc. 10), cpeam KOTopbIX Hau-
Ooslee BaxXHOE MeEeTaNIOreHMYeckoe 3HavyeHue
MMeeT CuHkmMHematmydeckmn (1887 £ 5 mnH ner)
TOHaNMTOBLIN NAYTOH OCUKOHMSAKN, BMELLAIOLLMIA
30510TOpygHOe MecTopoxaeHme (Kontoniemi,
1998). MecTopoxaeHne NPUypPOYHEHO K TOKANTbHOM
(NPOTSAXEHHOCTb ~3 KM, LWnpuHa ~2—20 m) cybun-
POTHOW COBUIOBOW 30HE B TOHanuTax, npeobpa-
3YIOLLMXCHA B €e KOHTypax B 6epe3uTonoaobHble
MeTacoMaTuTbl C 30JIOTOHECYLLEN CynbPUOHON
MuHepanm3auyen. Caopuroeas 3oHa OCUKOHMSAKU
pacnonoxeHa Mexay ABYyMS COBUIOBbIMU ANCO-
KauusMm 6onee BbICOKOro nopsaka — Xaykmpecu v
KonkoHbsipeu (Geological setting.., 1998). HTeH-
CUBHble aedopmaummn, MeTacoMmaTniyeckmne nsme-
HEeHUSs N OPYOEHEHME B ee npenenax npomcxoam-
nn B HTEepBarne BpemeHn <1887 — >1800 mnH nert,
HO BCE Xe, BEPOSTHO, OO KylbMWHALUWU PEruo-
HanbHOro metamopdusma. lpouecc rugpotep-
MaJlbHO-MeTacoMaTuyeckoro npeobpasoBaHus
TOHANUTOB COMPOBOXAANCHA CYLLECTBEHHbIM
npmBHOCOM As, Bi, Te n Se u ymepeHHsim — Ag, Sb
n Cu. inga copepxaHuin 30/10Ta 0OTMEYaeTcs nosno-
XutenbHasa koppensauma c Ag, As, Se, Bi, Cu. Nas-
Hble pyaHble MUHEpPasbl B pyaax — NMMPPOTUH, ap-
CEHONMUPUT, NEANIVHIUT, NUPUT, XanbKONUPUT;
BTOPOCTENEHHbIE — MapKa3uT, cdaneput, rane-
HUT, Ky6aHUT, MONNBAEHNT, @aHTUMOHUT, Manbao-
HUT, BUCMYT, Wweenut u ap. CamopoaHoe 3010TO U
anekTpym accoummpytotcsa ¢ Bi-Se-Te muHepana-
MW, HaXOOAWMMUCS MNPENMYLLECTBEHHO B MEX-
3EepHOBOM MPOCTPAHCTBE APCEHONMMPUTOBLIX ar-
peraTtoB, a TakkXe B CaMOM apCeHonupuTe v nen-
nnHrnte. PygHble Tena B COOTBETCTBUM C 3anera-
HVUEM COBUIOBOW 30HbI NaAatoT Ha tor nog L40-50°
N UMEIOT No pe3ynbTaTamM onpodoBaHUS CIOXHYIO
Mopdonoruio. Jlydwne pyaHble nepecedyeHnsd —
9,5r/THa25mMmn 68,8 r/T Ha 1,0 m. 3anacol 30510~
Ta cocTaBnsiloT 7,22 T, cpeoHee copepxaHue —
3,1 r/T (Kontoniemi, 1998).

B npepenax poccuinckon 4yactmn Paaxe-J1lanox-
CKOW 30HbI B CeBepHOM lMpunnanoxbe BbisiBNEHO
HECKOJIbKO 30/10TOPYAHbIX NPOSABAEHUNA OPOreHn-
yeckoro tuna — Anatty, MNakionga, AHmc (Aptamo-
HoBa, yxosckuin, 1989; MeaweHko un ap., 2000,
20026; CtenaHoB u ap., 2004), 06beanHSAOLLNXCS
B OAHO pygHoe nosie. JTaNoHHBIM M Haubonee
NepCrneKTUBHLIM CPeamn HUX SBASETCS PyaonposiB-
nenve Makona (MeaweHko v ap., 20046 n ap.).
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Puc. 10. Cxema reonorn4eckoro CTpoeHunst panoHa 30J10TOPYAHbIX
MecTopoxaeHnin OcukoHMsiku — Mupunga, OuHnaHamus (no:
Kontoniemi, 1998):

1 - TOHaNUTLI, rPaHOaNOPUTLI; 2 — rabbpo, AnopuTsl; 3 — KBapLEeBble AN0-
pUTbI, TPAHOAMOPUTbLI; 4 — FPaHUTbI; 5 — OCHOBHbIE U CpeaHMEe MeTaByJka-
HUTbI; 6 — denb3nyeckme MeTaBYNKAHUTLI; 7 — CIIOANCTLIE CNaHLbl U THEN-
Cbl; 8 — 30110TOPYAHbLIE MECTOPOXAEHUS Y NPOSIBNEHMUS; 9 — CABUIOBbIE 30-

Hbl 1 PA3/10Mbl

KomnnekcHoe 6naropogHoMeTanIbHOE NposiB-
nenwue lgkios1s pacnonoxeHo B CesepHom lMpuna-
[OXbe Ha nnowann pa3sntusa cnabo metamopdu-
30BaHHbIX MeTaTypbuauTOB N1aJ0XCKO cepumn
(puc. 11) B npenenax Paaxe-J1ago>Xckon 30HbI CO-
yneHeHus Kapenbckoro kpatoHa — ARz n Ceeko-
deHHcKoro cknagyartoro nosica — PRy (MBaweHko
n ap., 2000, 20026). OcobeHHOCTN reonorum py-
[ONpPOSBNEHNS ONPESENAOTCS HanMyYnem rabbpo-
ngHoro wroka (anametp 0,5-0,6 kM) ¢ BO3pacTom
1884,8 + 5,2 mnH net (borayes n gp., 1999) n 60-
nee no3gHux, cyas no reoiorMyeckum COoTHoLLEe-
HUaM, manopasmepHbix (0,3-200 x 10-1000 m)
Ten rpaHMToMaoB. Hanbonee MHTEHCUBHO pyno-
reHe3 nposiBfieH B npepenax Hebonbllolh (npo-
CnexeHHas NPOTAXEHHOCTb ~1 KM, MOLLHOCTb
~200 m, S ~ 0,15 KM2) ceBepO-BOCTOYHOIO MpPo-
ctmpanmna (20-40°, £ nag. 70-80° C3) mopdono-
FMMYeCKU CIOXHOMN LUTOKOBUOHOMN MHTPY3MK NOp-
GUPOBBIX  ANOPUT-TOHANUT-FPAHOANOPUT-NNA-
rMMOrpaHNToB (C AOMUWHUPOBAHWEM TOHANUTOB).
NoBcemMecTHO NOpoAbl 3TON MHTPY3UW NOABEPT-
NCb KBapL-CeEpUUUTOBOMY MeTacoMaTo3dy u
oKBapueBaHuio ¢ obpasoBaHnem 6egHO MUHepa-
JIM30BAHHOI 0 (MONNBAEHUT, XaNbKONMPUT, NMUPUT,

100

apCeHOoNMPUT 1 Ap.) WTOKBEpPKa, Ha KOTOPbLIN Ha-
KNaabIBalOTCS 30HbI CABUIMOBbIX ANCIOKALMIA CeBe-
PO-BOCTOYHOIrO NPOCTUPAaHUS C MeTacoMaTUTaMu
6epe3nToBOro psga U 30J10TO-MblLLbAKOBU-
CTbIM opyaeHeHneM. MOWHOCTb PYOOHOCHbIX
MEeTacoMaTUTOB B CABUIOBbIX AMCNOKALMAX A0C-
TUraet 12 M, NPocNexXeHHas NPOTIXKEHHOCTb — 60-
nee 500 M. PyoHas MuHepanu3aums B HUX Npea-
CTaB/ieHa NepekpuCTaIM30BaHHbBIMU MUHEpPab-
HbIMW accounauusiMm 6onee paHHEro LTOKBEPKO-
BOrO OpYOEHEeHWS U1 HOBOOOPaA30BaHHLIMU
NoJSINrEHEPALNOHHBIMW — C Urofib4aTblM apCeHo-
NMUPUTOM, XaJIbKOMUPUTOM, MUPUTOM, MUPPOTU-
HOM, MapKa3nUTOM, MENTbHUKOBUTOM, CHanepmTom,
raneHuTom, 61exson pyaon, rysMyHauTOM, CaMo-
POAHON CYpPbMOM, Y/IbMaHHUTOM, CYPbMSAHbLIMU
cynb@oconsamu ceuHUa (OynaHXepuToM, JKEMCO-
HATOM, MEHErMHUTOM, LIYAbLUUTOM, danbKMaHn-
TOM), 3NEKTPYMOM U CaMOPOOHLIM BbICOKOMPOO-
HbiM (940-980) 3onotom. CopepxaHue n coctas
30/10Ta B METaCOMaTUTaxX CUMTbHO BAPbUPYIOT — CO-
OTBETCTBEHHO, OT BLICOKOMPOOGHOIo 40 3eKTpyma
n ot 0,05 r/T mo 33 r/T. MakcumanbHble ero KOH-
LEeHTpaLMn NpuypoyeHbl K MecTamM Makcumasb-
HOrO MPOSIBJIEHNS OUCIIOKALMOHHBIX Ae(dEKTOB B
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Puc. 11. l'eonorndeckas cxema 3010TopyaHoro nong Anatry — Makonsa — AHuc:

1-8 - CyiicTamcknini MarmaTu4ecknin komnnekc: 1 — ksapueBble AMOPUTLI, TOHANUTbI, Nna-
rMOrpaHnTbl, PUOLALMTLI U AP. (2 — LWTOKOBUAHbIE Tena, 6 — aanku); 2 — keapLesble nopdu-
pbl, rpaHUTNOPGUVPSI (a — WTOKOBUAHbLIE Tena, 6 — paikun); 3 — anopuTbl, rAGOPOAMOPUTHI,
rabopo (a — WToKoBUAHbIE Tena, 6 — gankn); 4, 5 — meTatypObuanTel NafoXcKon cepumn: 4 —
rpyboe 1 puTMUYHOE NepecnanBaHne METaaneBpoIMTOB (BUOTUTOBbLIX CNAHLIEB), NECYAHU-
KOB ¥ KBapUMUTOB (CBUTA HaaTcenbka), 5 — rpyboe nepecnavBaHne MeTaaneBpoInToOB (aHaa-
JY3UTOBbIX, KOPANEPUT-aHOANY3UTOBbLIX U KBapLL-NIarnokia3-6uoTUTOBbIX CNaHLLEB) 1 Nec-
YaHMKOB (CBUTA NANKSAPBM); 6 — 3010TOPYAOKOHTPONNPYIOLLIME COBUIOBbIE 30HbI C Onaropoa-
HOMeTasbHbIMK nNposiBneHunsaMu (I — Makiong, Il — AHKC); 7 — anemeHTapHbIe CABUIOBbIE CTPY-
KTYpbl C MyHKTaMu 3010TOPYAHOM MUHEpanM3auun; 8 — TEKTOHUYECKUE HapyLlueHus; 9 — ane-

MEHTbI 3aneraHna C1oncToCcT Nopoa

nopogax U MuMHepanax, Ha yyacTkax MHOrokpar-
HOI nepepaboTku Nopona, roe OHU MOABEPrINCH
CHayana MHTEHCUBHOMY BPEKYMPOBAHMIO, a 3aTEM
HaNIOXEHHbIM CABUIOBLIM AedopMaumsam 1 MeTa-
comaTo3y. Kpome camMopoaHOro 30i0Ta rnaBHbI-
MK 30J10TOCOAEPXALLMMN MUHEPANbHbIMK (asa-
MK aBnsiloTCs apceHonupuT (Au oo 250 r/T), anek-
Tpy™m, ryamyHauTt (Au - 0,01%), camoponHas
cypbma (Au — 0,25%). PasamepHOCTb BblAENEHNN
3onota nameHsetca ot <1 mkm go 0,2 mm (puc.
12). B pymax Takke cogepxatca: Ag — oo 0,22%
(0,12% - cpepoHee no 6 aHanms3am); As -
0,11->1%; Sb - po >1%; Bi — po 0,3%; Pb -
0,001->1%; Zn — oo >1%; Mo - oo 0,3%; Cu -
0,003->1%; Cd - 0o 0,02%; B — 0o 0,1%; Sn — oo
0,0015%. CoBurosble ANCIOKALMX C 30/I0TOHECY-
WMMM MeTacoMaTUTamMn PasBMBAIOTCH Takke B
rabbpounaHoOM LWITOKe (pya. AnaTTy) n MeTatypom-
OVTax NafoXcKor cepum 3a KOHTYpamMm TOHANUTO-
BOMN MHTPY3uKU. NPOrHo3HbLIE pecypchbl 30510Ta Ha
pyaonposieneHun lMakiona no kateropun Ps co-
ctasnsaoT 20 T (MBaweHko n gp., 2002a), a B ue-
JIOM Mo 30/10TOPYAHOMY nosto AnaTty — lNakionga —
AHnc — 30,24 1 (CtenaHoB v ap., 2004).

B cnaHueBom nosace Tamnepe (aHanor Len-
nedrte?), okammngwouwem ¢ tora LieHTpanbHO-
DUHNAHOCKMIA TPAHUTONAHbIA 6aTONUT, N3BECTHO
HECKOJIbKO 30/10TOPYAHbIX MECTOPOXAEHMIA pas-
HbIX reHeTn4eckmnx TunoB (puc. 8). O4HO 13 HUX —
XaBepu, 9KcnyaTMpOBaBLUIEECA B TeuvyeHue
1940-1950 rr., BEPOATHO, ABNSAETCH NOJIUIFEHHbBIM.
MepgHOo-nonuMeTaNIMYecKoe OpyaeHeHe NHTep-
NPeTMpyeTCs Kak BykaHoreHHoe Kunpckoro tuna
(Makela, 1980), a 3010TOPYAHOE — KaK Ha/IOXEH-
Hoe Ha Hero (overprinted) oporeHnyeckoe (Eilu et
al., 2003).

MposuHunn BeprcnareH (L. Llseuus) (pwuc.
13) n Octpa XapamanmepHa (103 OuHnaHans).
Ha mectopoxaernnn VMS-Tuna danyH B beprcna-
reHe BbISIBNIEHbI 30HbI HAIOXEHHOW KBapLL-CyJib-
GUOHON MUHepanusaumm ¢ CaMOpOAHbIM 30J10-
TOM, ceneHupamm u 6ucmytnHmtom (Karup-
Moller, 1970). daHHble NO M30TOMUU PYOHOrO
ceBumHUa (Sundblad, 2003) n rasoBO-XUOKUM
BktoueHusam (Aberg, Fallick, 1993) cenaoetenbcT-
BYIOT 06 06pasoBaHNU 3TON MUHEPANIBHOW acco-
umauum nocne GopM1UpPOBaHNA MACCUBHBIX CYJib-
duaHbIX pya, v nocnenywowen nx gedopmaumm. Ha
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Puc. 12. XapaKTeprle MOpCbOTI/lI'IbI CaMOpOAHOro 30J10Ta B MeTacoMatTuTax pyaonpoasneHna Makiona:

As — apceHonupuT, Au — 30/10TO camopoaHoe, Gd — ryamyHauT, Zn — chaneput. OTpaxeHHbIli CBET

aopyrmux pyaHukax beprcnarena (BosukcrpyBaH,
Kanndannet, Mancinobepr) Takxe yCTaHOBJIEHO
pa3BuUTME NO3AHEN HanoXeHHOW (overprints) 30-
NOTOHecyLen MUHepanbHOM accouunaunn (Berg-
man, Sundblad, 1991). AHanorvyHas cuTyauus
OoTMeYaeTcs M Ha mecTopoxaeHuax Opudapeu um
Moxsacanmn B 03 PunnaHomm (Vorma, 1960;
Ciobanu et al., 2002), roe ycTtaHOBNEHbI NOBbI-
LLIEeHHbIE cogepXaHnsa 3onoTa (o 7 r/T) n Bi-Se
MUHepanm3auus, pa3BmBatoLLascs B 30Hax CABU-
rOBbIX ANCNOKALMA, HAKIaabIBAOLWMXCSA HA paHee
chopmMmnpoBaHHbie pyasl. Bce 910, BEPOSATHO, yKa-
3blBaeT Ha NPUHAAIEXHOCTb 30/10TO-CENEHNOHON
MUHepanm3auym Ha 3TUX MECTOPOXAEHNSAX K OPO-
reHMYEeCKOMY ME3030HANIbHOMY TUMY.
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B BoTHuYyeckom naseoceanMeHTaLnoOHHOM
6acceviHe, BKoYaloWeM OOLWNPHYI0 061acTb K
tory ot LWennedTe, npocTtupatoLytocs B PUHNSAH-
OnIo IoXKHee cnaHueBoro nosica Tamnepe (puc. 8),
B NocfiegHue rofbl OTKPbITO 60MbLLOE YNCIO MeN-
KX MECTOPOXAEHWNIM N NPOSIBNEHUIA 30/10Ta, UMe-
IOWKMX nonureHnyo npupoay. Cpeon ocagoyHbIX
OTJIOXEHUI 30eCb AOMUHUPYIOT TypOUANTbI, MeTa-
rpayBakky C MPOCNOAMUN XENE3UCTbIX KBAPLIUTOB U
rpapUTUCTbIX CNaHLIEB M NOAYNHEHHBIM Pa3BUTU-
eM MarHesmanbHbix MeTabazanbtoB (Lundqyist,
1987), nmeoLwmx NPUMUTUBHBIE FTEOXUMUNYECKNE U
n30TOMNHbIe xapaktepuctmkn (Sundblad, 2003).
OcapoyHble TonwmM Ao nx metTamopdurama npopbl-
BAlOTCH 4YEeTbIPbMSI MOKOJIEHUSMU WN3BECTKOBO-
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Puc. 13. Cxema pasMeLLeHns 3010TOPYAHbIX MECTOPOXAEHUIM B NpoBuHUMN BeprcnareH (LUseuust)
(no: Ripa, 2001; Sundblad, 2003):

1 — Me30nNpoTEPO30NCKUIM N NANEO30MCKUIA OCAA0UHbIN 4exon; 2 — TPaHCCKaHONHABCKNIA MarMaTUYeCKnin Nosic;
3 — no3gHecBekOodEHHCKNE rpaHnTonabl; 4 — paHHEeCBEKOMEHHCKME rpaHMTonabl; 5 — paHHECBEKOPEHHCKNE Me-
TaTeppuUreHHble OTIOXeHNS; 6 — paHHecBeKkodeHHCKME penb3nyeckne MeTaBynkaHnTbl; 7 — paHHECBEKOMEHHCKME
Maduyeckme MeTaBynkaHuTbl; 8, 9 — 3010TOPYAHbIE MECTOPOXAEHMS: 8 — OPOreHN4Yeckne Me3030HasbHble, 9 —
VMS tun.

Lindpamm 0603Ha4eHbI 3010TOPYAHbIE MecTopoxaeHus: 37 — PanyH; 38 — MNapneHbepr; 39 — CakcbepreT; 40 — O.
Cunebepr; 65 — XampaHre; 66 — BoBukcrpyBaH; 67 — Kanndannet; 68 — Manciiobepr; 6ykBamy 0603Ha4eHbl FnaB-
Hble PyOHVKW, MpekpaTuBLIME CBOIO AesiTenbHoCTb: D — JaHHemopa (Fe); F — ®anyH (Cu, Zn, Pb, Ag, Au); G — paH-

recbepr (Fe); S — Cana (Ag)

LLeNoYHbIX rpaHnTOB ¢ Bo3pacTtoM 2030-1870 mnH
net (Lundquist et al., 1998; Claesson, Lundqvist,
1995). B npouecce metamopduama OHU Oblnn
npeobpa3oBaHbl B MUIrMaTuUTbl U ABYCOASHbIE
aHaTeKTUYeckue rpaHuTbl, 4TO Aenano aty o06-
nacTb KparHe HernpuBnekaTtenbHOW ON9 NOMCKOB
MecTopoxaeHun 3onota. OgHako cuTyaums B
9TOM acCrnekTe MEHSEeTCs B CBA3U C BbISBIEHWEM
TakuMx MeCcTOpOXAEeHWI, Kak dpcmapkcbepreT B
WWseunn (3amacel Au - 3,3 T, cogepxaHune -
3,7 r/1). OpyoeHeHne NpuypoYeHO K 3HO0-3K30-
KOHTaKTOBOW 30HE TOHANUTOBOro MHTPy3mBea k-
TaH N npencTaeBfieHo GpekuneBuagHon Zn-Pb-Ag
MUHepanmsaumein n 6onee nos3gHen 30n0Topya-
HOM — KBapLUEBO-XWIbHOW B COBUIOBbIX 30HAX
(Sundblad, 2003). Kpome 30n0T1a, Ha 3TOM MECTO-
POXAEHUN B NPOMBILLIIEHHO 3HAYUMBbIX KOIMYECT-
Bax copgepxarcs Takke Ag (63 1), Zn (120 TeIC. T),
Pb (55 Tbic. T). K TakoMy e 3KOHOMMWYECKOMY
KN1accy OTHOCATCS 1 apyrue 30J10TOHeCyLme Mec-
TOPOXAeHUs B 9TOM pernoHe — bapcene, CeapTt-
nmaeH, @abopnnaeH, CtoptinspHxob6eH n op. Ha
MHOIMX U3 HUX 30J10TO COBMECTHO C MUPUTOM, ap-
CEHOMMPUTOM U1 XaslbKOMMPUTOM COCPEA0TOYEHO B

KBapL-CePULIMTOBLIX MeTacoMaTtuTax no rpaput-
cogepxawmm metaocagkam (Hart et al., 1999).

YacTb 30/10TOHECYLWMX MEeCTOopoXaeHunn bot-
Hu4eckoro naneobaccenHa (Sb-Au-As TepBacmsi-
kn, Tammuapeun, Au-W AxeeHnamnu n ap.), Bepo-
ATHO, HE MOTYT UHTEPNPETUPOBATLCH Kak opore-
HM4yeckme B cABUroBbix amcnokaumax (Luukonen,
1994).

B npepenax TpaHcckaHAMHaBCKOro mMarma-
TU4YecKoro nosica (pvc. 14) N3BECTHO HECKOJIbKO
3onotopyaHbix (Cu-AuxCo) nposiBneHuin opore-
HMYECKOro TUna, CBSA3aHHbIX C WWMP-30HaMu Kpae-
BblX YacTel rnaBHOro rpaHuToupgHoro 6aronurta
(Sundblad, 2003). Hanbonee 3sHaunTenbHoe M3
HUX — MecTopoxaeHune Agenbdopc (Nepsbliii 30-
NoToNM pyaHuK B uctopun LLiseunun). OpyaeHeHne
npeacTaBfieHo KBapLeBO-XunbHon Au-Cu-Zn mun-
Hepanunaaumeii ¢ KobanbTOHOCHbLIM MMPUTOM B OC-
HOBHbIX MeTaByJ/iKaHUTax BOMN3N KOHTaAKTOBOW
CAOBUIroBOW 30HbI (~1,8 Mnpa neT) ¢ rpaHMToMaa-
MU. MO U3OTOMHBIM AAaHHLIM UCTOYHUKOM 30J10Ta
ona mectopoxaeHnsa Anenbs®opc Cnyxunm Toneu-
TOBblE€ BYJIKAHUTbI Mocne BHeapeHus CmonaHg
rpaHnToB (Sundblad et al., 1999). Bo mHorom
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Puc. 14. Cxema pasmMeLleHns 3010TOPYAHbIX MECTOPO-
XOeHu B TpaHCCKaHANMHABCKOM MarMaTtn4yeckom rnosi-
ce (no: Sundblad, 2003):

1 — Me30MNpoTEPO30CKMIA U PAHHENANEO030MCKMIA 0CaO04HbIN
yexon; 2 — TpaHCCKaHAMHABCKWI Marmatmyeckuii nosic; 3 —
CBEeKOMhEHHCKME rpaHuTonabl; 4 — cBeKOdEHHCKME MeTaTep-
PUreHHbIE OTNOXEHUNA; 5 — CBeKOMEHHCKNE denb3nyeckne
MeTaByJIkaHUTbl; 6 — cBekodeHHCkne maduyeckne meTaByi-
KaHWTbI; 7 — CABUIOBbIE 30HbI; 8, 9 — 30/10TOPYAHbLIE MECTOPO-
XOEHUS: 8 — oporeHnyeckme Me3o3oHasnbHble, 9 — VMS tun.
Lindpamum 0603Ha4eHbl 3010TOPYAHbIE MECTOPOXAEHUS: 42 —
dpopepun; 81 — Anenbdopc; 82 — duddnexkynn; 83 — Map-
xammap; 84 — Concrtag

aHanorn4yHoiMn Apenbdopcy [BNAGI0OTCA MeCTO-
poxaeHusa napxammap u Conctag, KoTopble
TakXke 3KCMnayaTnpoBannuCb HECKOJbKO COT IeT Ha-
3ap Ha Fe, Cu, Co, a 3010T0 B HMX Bblno 06Hapy-
XEHO TONbKO B nocnegHume rogbl (Soderhielm,
Sundblad, 1996). S3onoTopyaHas MnHepanmsaums
BO BCEX 3TUX MECTOPOXAEHNAX CBA3aHa C rmapo-
TepMasibHO-MEeTaCOMaTMYECKMMU NpoLeccamMm B
30Hax CABUIOBbIX ANCNOKALUWA, VUMEIOLLMX BO3-
pact Monoxe BpeMeHu GopmMmpoBaHUa TpaHc-
CKaHAMHABCKOro MarMaTmyeckoro nosca.

MECTOPOXIAEHNA B TOTCKOM JOMEHE
(OBNIACTb CBEKOHOPBEXXCKOW PEFEHEPALLAN)

HwXHnin BpemMeHHON unHTepsan GopMupoBa-
HUS KOpbl B tOro-sanagHon CkaHAMHaABUW pPaBeH
1,65 Mmnpn net, BpEMEHU CTaHOBJEHUS [TOTCKUX
rPaHUTOUAHBLIX N BYJIKAHWYECKUX KOMIMJIEKCOB.
lMpocTpaHCTBEHHbIE COOTHOLLUEHUS MeXay Nonui-
CKO-CBEKOKApPesIbCKMM KOHTUHEHTOM U KOPOK
[oTCKOrOo gOMeHa CBMAOETENBbCTBYIOT O BO3MOX-
HOM PaACMOJIOXEHUN NX B CBEKOHOPBEXCKOE Bpe-
MA Ha 3Ha4YnUTEeNbHOM ydaneHun Apyr oT gpyra
(Sundblad, 2003). CoeanHeHue rotua, ¢ 3TUM KOH-
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TUHEHTOM npoun3soLwwno okono 1,0 mnpa neT Ha3ag,
M COMPOBOXAANOCb MPOSIBIEHNEM B JIOKAJIbHOM
Macwitabe rpaHynmToBoro metamopduama. o
3TOro rotckas kopa 6biia MHTpyaMpoBaHa rpaHn-
Tonaamm. 3010TOPYAHbIE MPOSBEHNS B roTUaax
OTHOCATCA K ABYM Tumnam: CTpatudoOpMHOMY B
CcyNbPUOHbIX pydax U OpOreHMYeckoMy B CBEKO-
HOPBEXCKNX 30HaX CABUIOBLIX ANCOKALIMIA B Npe-
aenax (M Nno BOCTOYHOMY Kpato) [0TCKOro noMmeHa
(pnc. 15).

CtpatngopMHbie nposiB/ieHNs: 30/10Ta BbisiBNe-
Hbl K 3anagy ot nepmckoro naneopudTta Ocno B
cynpakpycTanbHblix Komnnekcax bambne n KoHrc-
6epr, npopbiBaeMblx rabbpo u rpaHMTongaMm
(Sundblad, 2003). MNpoMblLLNEHHbIE COoaepXaHUs
30510Ta OTMevalTcs B cTpaTudOopMHbIX Cu-Zn
cynbGUOHbIX MecTopoxaeHusx PopxonT, XayrceT
n coBMmecTHO ¢ Co, Cu, As B Xene3opyaHbix.

30/10TOPYAHBIE MECTOPOXAEHUNSI OPOrEHNYECKO-
ro tvrna B FOTCKOM AOMEHE KOHTPOJIMPYIOTCS B pe-
rMoHaNIbHOM MacluTabe TEeKTOHMYECKON FpaHuLEeNn
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Puc. 15. Cxema pa3melleHns 3010TOPYAHbIX MECTOPO-

XaeHnii B FotckoM gomMeHe PeHHOCKaHAMHABCKOro
wwmTa (no: Ihlen, 1995; Sundblad, 2003):

1 — Ocno naneopudT; 2 — paHHenaneo30nckuii NnaTtdopMeH-
HbIA Y4exon u kanegoHuapl; 3 — Mbioca-BaHepH pyaHbin
panoH; 4 — roTckue OpTOrHenchl; 5 — TpaHcCKaHAMHABCKMMN
MarmaTu4eckuin nosic; 6 — ceekodeHHckasi kopa; 7, 8 — MecTo-
POXOEHUS U MPOABAEHUNA: 7 — CBEKOHOPBEXCKME NonMmMeTan-
JIMYECKME KBAPLLEBbIE XUibl, 8 — cTpaTUdUUMPOBAHHbIE 30J10-
TOpYyAOHble.

Lindppamm 0603Ha4eHbl 3010TOPYAHbIE MECTOPOXAEHUS: 86 —
PopxonT; 87 — Ckantemyp; 88 — Xayrcer; 89 — dnagceonn; 90 —
naea; 91 — XapHac; 92 — Bnaka; 93 — CkyTtepyn; 94 — Jluse-
pyAa; 95 — Bekcenbmyp




(MunoHMTOBOM 30HOM) MeXay HUM 1 TpaHcCckaHan-
HaBCKMM MarmaTnieckmm nosicom. MunoHuTosas
30Ha — rnaBHasi CBEKOHOPBEXCKas CABUIOBAs 30Ha,
npoTtarmsatowwasnca ot OB Hopeernn oo O3 Llse-
uUmn. BonbLLIOE YNCNO XMJbHBIX MOMMETAINYECKUX
MECTOPOXAEHNA NPUYPOYHEHO K Hel, a Haubonee
3HauUUTENbHbIE N3 HUX dnaceonn, [haea, XapHac,
Bbnaka pasmewtaloTcs B pyaHoM panoHe Mbinoca-
BanepH (lhlen, 1986; AIm, Sundblad, 1994;
Sundblad et al., 1996; Alm et al., 2003).

Ha mectopoxageHumn XapHac nposogunach Ao-
Oblya 3onoT1a (nodbiTo 120 kr; cp. coa. 2 r/T). Opy-
[EeHeHne 30eCb MPUYPOYEHO K JIOKaNIbHOW CABUMO-
BON 30HE B MeTaMOppU30BaHHbIX WU3BECTKOBO-
LLEeNOYHbIX OpTOrHencax so3pacta 1,6 mnppg net.
PyaoHaa muHepanu3aumsa npencrasneHa npevmy-
LLECTBEHHO MNPUTOM, B HE3HAUYNTENIbHOW CTEMNEHN
rafieHUTOM, XanbKOMMPUTOM U PpeaKuMn Tennypu-
0aMun 1 BUCMYTOBbIMW MUHepanamu. Ee BospacTt
oueHmnaetcs B 973 £ 34 mnH net — Re-0Os meToq,
(Stein et al., 1999). PyooHocHbIe pacTBOpPbI UMeNn
meTamopdunyeckoe npoucxoxgeHune (Alm et al.,
2003). Takoi xe reHesunc npegnonaraetca (lhlen,
1995; Aim et al., 2003) u onsg 3010TOPYAHON MUHE-
panusaumn ropHoaoObiBalowWero panoHa 3na-
cBonn B Hopeeruw, roe 6binv nepebie B UICTOPUN
3TON CTPaHbl 30/10Tble PYAHUKW, aKTUBHO OEWNCT-
BoBaBwue ¢ 1757 no 1907 r.

Cu-Au-Ag mecTopoxaeHue 1aBa pa3pabaTbl-
Banocb (1916-1918 rr.) Ha mMeOb, N TONbLKO B
1941 r. B ero pyaax 06bl/10 0OHapy>XeHo camMopo.-
Hoe 305070 (Sundblad, 2003). PyooBmeLllatoLLen
nopoaon $BASEeTCA TOHKOPACC/IaHLOBaHHbIN
KBapLEBbLII ANOPUT B TOJILLE CBEKOHOPBEXCKMNX
MeTaocagkoB. PygHas MuHepanu3aums (6opHUT,
MUPUT, XaNbKOMUPUT, SNEKTPYM, CENIEHUAbI N TeN-
ypuapl) COBMECTHO C XJTOPUTOM U KBApLUEM Bbl-
MOJIHAET TYCTYI0 CE€Tb MUKPOTPELIMHOK (MOLLL-
HOCTb A0 1 cm) B anopuTtax (Oen, Kieft, 1984).

K 3anagy ot naneopudta Ocno B obnactu
KoHrcbepr-bambne, paccekaeMon CeTblo KPYyTO-
M MNONoronagarlmnx CABUrOBbIX 30H, WU3BECTHbI
AMUreHEeTNYEeCKME KBapPLLEBO-XUIIbHbIE MECTOPO-
xaeHua Bekcenbmyp (Au-As-Cu) n CkytTepyn
(Cu-Co-As-Au), a Takxke bnaka B aHKkepuUT-KBap-
ueBbix xunax (Petersen, Jensen, 1995). MNMocnen-
Hee MecTopoxaeHue B XIX B. pazpabaTtbiBanocs.

MECTOPOXIEHWNA B JOKEMBPUN .
SAMAOHOM HOPBErnMn N OOKEMBPUNCKNX
TEKTOHMHYECKUX «OKHAX» B KAJIEAOHNOAX

30n0ToHECYWNE MECTOPOXAEHUSA B [AOKEMO-
pvn HopBermm n3BeCTHbl HA HECKOJbKMX y4aCTKaxX
ee Tepputopumn (puc. 1). OHM NpeacTaBnieHbl Npe-
VMYLLLECTBEHHO OPOreHNYECKUM TUMOM, OTHOCS-
LMMCS Mo BO3pacTy, BEPOSTHO, U K ,OKeMOPUIO, 1
K kanegoHckon anoxe (Sundblad, 2003). CootBeT-
CTBEHHO PYA0BMELLAILWLNMN HA MECTOPOXAEHUSIX
ABNAIOTCA OOKEMOPUINCKME CTPYKTYpHO-dopma-
LIMOHHbIE KOMTMIEKChI, kak OblBLUME [0 KaNneaoH-
cKoli oporeHun yactamm PeHHOCKaHAMHABCKOro
LMTa, TaK U aKKPETUPOBAHHbIE K HEMY MO3OHEE.

3onoTopyaHas MMHEPanM3aums B PeBEHNPO-
BaHHOU deHHOCKaHANHAaBCKOV [0KeMOpuickori
Kope npencTtaBneHa ggyms Tmnamu.

1. 3onoTto, accounmpyroeecs ¢ NUPUTOM,
XanbKONMPUTOM N BOPHUTOM, B UBMEHEHHbIX O0-
keMbpuiickmx rpaHuTonaax B6aM3mM HagBUroBOro
KOHTakTa kanepoHug. PypoHas mMuHepannsauuvs
I0KaNn30BaHa B KBAPLLEBbIX XWaX, PaCCeKaloLLmMxX
TakXe 1 KanegoHCKNUe OpTOrHenchbl. ATOT TMMN MU-
Hepanusaumm xapaktepeH ons panoHos [oBpe,
Onnpan, papyodbennet mn poHr (Sundblad,
2003).

2. 3onoTo, ceasaHHoe ¢ As, Cu (n Te, Bi, Mo,
AQ) 1 NpUypoYEHHOE K CBEKO(EHHCKNUM MeTaTe-
pPUreHHbIM KOMNnekcam panoHoB Mayrenncooenn
n Pombak (Skyseth, Reitan, 1995), patupyetcsa
Kak 06pa3oBaHHOE B MOCTKYIbMUHALMOHHYIO CTa-
OVIO KaneaoHckoro metamopguama.

3onoTopyaHble MPOSIBNEHUS B rpearoaarae-
MbIX [OKeEMOpuickux TepperiHax PeHHocKaHau-
HaBCKOIO LiMTa N3BECTHbI B paroHe PnHreaccosa —
mectopoxaeHne Coppanworaa (Cu, As, Sb). B
3TOM panoHe Ha ceBepe Hopserun (puc. 1) pas-
BUT TONEUT-KOMATUUTOBBLIA KOMMIEKC NOPOA,
[oNnroe BpeMsa KOPPENMPOBABLUMACS C naneo-
NPOTEPO30MCKNMN 3ENIEHOKAMEHHBLIMU MOSICaMMU
ceBepHol yactn PeHHockaHaun. OpgHako ero
M30TOMHOE AaTupoBaHMe Mokasano BO3pacT B
2,84 mnpa net (Motuza et al., 2001), yTo cTaBuTt
nog, COMHEHMe 3TU KOPPENAUMN, Tak Xe Kak 1 npu-
HaO1EXHOCTb JAHHOWN 3€/IEHOKAMEHHOW CTPYKTY-
pbl K PeHHOCKaHONHABCKOMY LLUTY.

MNAJIEOPOCCHITN 1 COBPEMEHHBIE POCCHIMNMA

[ManeopocchinHblE MECTOPOXAEHMS U MNPOSIB-
NeHust 3o00Ta Ha Tepputopum PeHHOoCKaHamn
M3BECTHbl Ha4YMHasi CO BpemMeHn HGOPMUPOBAHUS
3HOOrEHHOM 30/I0TOPYAHON MUHepanusaunm B
NaneonpoTepo30NCKNX 3€TEHOKAMEHHbIX NOACaX —
1,9-1,8 mnpn net. Hanbonee 3Ha4ynTENbHbIE 30-
NIOTOpYyAHblIE OOBLEKTLI 3TOF0 TUMNa B KOHIIoMepa-
Tax OTKpbIThl B LleHTpanbHoW Jlannangmn — Kaape-
cTyHTYpU, Oytanas (Eilu, 1999), Ho 1 oHWM He goc-
TUralT NPOMBILLJIEHHbIX MacliTaboB. B Kapenun
Ha NPOAOIKEHNN NanaaHACKoro 3e1eHOKaMeHHO-
ro nosica yCTaHOBJIEHbl OYEHb MenkoMacLuTabHble
NPOsIBNEHNS 30/10Ta B KBaApPLLEBbIX YU MNOJIMMUKTO-
BbIX KOHIJIOMepaTax OCHOBaHWS Pa3pes30B TYHrya-
CKOW 1 BaTyIMUHCKOM cBUT — XenesHble BopoTa,
Huranma (MuHepanbHo-cbipbeBas 6a3a.., 2005).
OHKM xapakTepu3yTCsa HA3KUMN U CUITbHO Bapbu-
pyloWUMU coaepXaHnaMmn 3010Ta, MakCMmarb-
Hble KOHLLeHTpaLUmMn KOTOPOro — Ao 3—-6 r/T — otme-
4alTCs B 30HAX HANIOXEHHbIX HA HUX KBapLL-cepu-
LMTOBLIX 3MeHeHul (FTonybes, Kynewesuy, 2001
1 ap.). Npr3Hakn He3Ha4YUTENbHOM 30/I0TOHOCHO-
ctn (oo 0,2 r/T) Npucywm TakkKe CapuoIMNCKUM
KOHrnomepaTtam XaTyHOs B ANOHBAPCKOW CTPyK-
Type (MBawieHko, JlaBpos, 1994). dnemeHTamu-
CNyTHMKaMM 3010Ta AJ19 ero nposiBIEHNN B KOHT -
nomMepatax 3TOro BPEMEHHOro YpPOBHS ABMSIIOTCS
U, Th, Zn, As, Bi.
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BTopoin BpemMeHHOWN ypoBeHb HOpPMUPOBAHUA
NaneopoOCChINMHbIX MPOABAEHUA 30/10Ta B KOHI0-
Mepartax OTHoCUTCS K aTynuio. Hanbonee cyliecT-
BEHHbIE 30/10TOPYAHbIE KOHLLEHTPALUUW 3TOro Bpe-
MEHN OTMEYAITCH B MHTPAKPATOHHbIX CTPYKTYpax
LleHTpancHon Kapenun B panoHe 9AHrosepa.
34€eCb U3BECTHO ABa KPYMHbIX PYAONPOSBAEHUS —
Mainmbapsu n Atynmin-1 3010TO0-MapTUTOBOIO TU-
na (MunHepanbHoO-cbipbeBas 6aza.., 2005).

3051070 Ha pygonpossneHun MarimbspBu, No
OaHHbIM A. . JleoHTbeBa (MnHepanbHO-CbipbeBad
0asa.., 2005), cBsI3aHO C APEBHEN POCCHINbLIO B
npenenax BeepHOM naneopesibTol LWNPUHON
1,5-6,0 kM 1 NpOTAXKEHHOCTbLIO A0 9 kM. KoHrno-
MepaTbl CnaralT HEBbIAEPXAHHbIE FOPU3OHTHI
MoLHocCTbio 0,4-33,0 M, pacuneHsaowmnecs Ha OT-
OenNbHbIE NOTOKN 1 CTPYWU MOLLHOCTbLIO A0 1 M, LiK-
puHoi oo 130 m 1 annHoii oo 1,5 km. PoHoBas 30-
JNIOTOHOCHOCTb KoHrnomepartos - 0,07-0,19 r/T
npuv CpenoHEB3BELLUEHHOM COAEpXaHuu B npege-
nax ctpyn 1-6 r/T. 301070 accounmpyeTcs C re-
MaTUTOM 1 MapTUTOM. B 30Hax HanoOXeHHOro ce-
BepoO-3anagHoro paccraHuesaHus, conpoBoXxaa-
loLerocs xnoputndaumen, kapboHatnsaumen u
cepuunTmndaumven, 3010TO0 acCouMnpyeTcs C re-
MaTUTOM, MapTUTOM, XaJbKOMMPUTOM, raneHu-
TOM, MONMOAEHNTOM, chanepmuTom, MMHEpPanamm
ypaHa v TOpus, a ero cogepxaHwe pocturaer
10 r/T.

PypnonpossneHne HAtynnii-1 Npuypoyv4eHO K
npuopexHo-6accenHoBbIM paunsamM KOHriomepa-
TOB. Hanbonee BbicOkne coaepxaHus 3o50T1a (8o
11,0-13,6 r/T) cBA3aHbl C cybmMepuamoHanbLHOM
30HOW paccnaHueBaHus BOOMb faek rabbpo-no-
NlepuTOoB, COMNPOBOXAALLENCS cepuunTmndaumnen
n xnoputusauuvein (MuHepanbHo-cbipbeBas 6a-
3a.., 2005).

B 3anagHom obpamneHmnn OHEXCKOM CTPYKTY-
pbl N3BECTHO HECKOJIbKO PYyOOMNpOsBAEHUNA KBap-
LLEBbIX KOHIIOMEPATOB C 30/10TO-yPaHOBOW MUHE-
pannsauuen (YepHbin Hasonok, MNanbeosepo-1,
2, Mepgexbe, N'mpsac 1 ap.), NpuypoyeHHbIX K 6a-
3a/lbHbIM FOPU3OHTAM ATYNNS, NOABEPTLLUNMCS UH-
TEHCUBHBIM METAaCOMaTUY4ECKMM WU3MEHEHUSM —
ansbutmMzauumn, 6epes3nTn3aummn, oKkBapLLEBAHNIO.
PynoHas muHepanmsaumsa npeacTtasfieHa 30/10TOM,
YPAHMHUTOM, HACTypaHOM, MUPUTOM, MUPPOTU-
HOM, XanbKOMMPUTOM, apCEHONMMPUTOM, FaneHu-
TOM, cdaneputom, monudaeHntTom (ConpaTteHko
n gp., 1999). CopepxaHne 3010Ta Ha MECTO-
poxaeHun [Nanbeo3epo-1 pocturaet 4,6 r/T.
MN30TONHLIN BO3pacT OpyOeHEeHUd COCTaBsgeT
1,93-1,73 mnppg net (MenbHukoB v ap., 1992; Jle-
neHesa, MNMakynbHuc, 1997).

Tpetnii BpeMeHHON ypoBeHb GOPMUPOBAHUA
NaneopOCChINHbIX NPOSIBEHU 3010Ta OTHOCUTCS
kK BeHay. Hanbonee KpynHble 1 n3y4yeHHbIe Gnaro-
pPOOHOMETaNIbHBIE NANEOPOCChINU 3TOro BpemMe-
HW BbIsIBIEHbl HA HUMEHbrckom niowanm B ApxaH-
renbckom obnacTu.

Ha HumeHbrckot niowann n3BeCTHO YeTbipe
nposBiieHNs 30510Ta, CBS3aHHbLIX C dopmMaumen
30/I0TOHOCHbIX KOHFoMepatoB BeHpaa. [lpoTta-
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XEHHOCTb MOMI0CHI UX Pa3BuTUS cocTaBnseT 60 km
npw wnpuHe ot 0,5-1,0 0o 4,0-5,0 km (B cpegHem
2 km). MOLWHOCTb NPOAYKTUBHOIO MNaacTta Bapbu-
pyet ot 2,0 no 18,0 m. NporHo3Hele pecypcobl 30-
nota oo rnyouHel 100 m oueHmnBatoTes B 145 1 npun
ero cpegHem copepxaHun 2-4 r/T (Mensenes,
2000). 301010 NPENMYLLECTBEHHO KPYMHOE (MMe-
loTCS 30/10TUHbLI BecoM o 40-91 mr), cnabo oka-
TaHHOe, 3epHa 00beMHble, TabnuTyaTtble, nna-
CTUHKWN HENPaBwuibHOM GopMsbl (puc. 16).

3051070 OTMEYaeTCa Takxke B ajlloBUANbHbIX
4ETBEPTUYHBIX POCChINSAX COBMECTHO C MeTanna-
MU MAaTUHOBOW rpynnbl (nnaTtuMHouabl — A0
15-20% oT o00weli maccbl MeTanna B LUMXE).
CymmapHoe cogepxaHue 3010Ta U NnaTuHOMaoB
no otaenbHelM nNpobam pocturaet 0,5-1,0 r/ms3.
Mpo6HocTb 30noTa — 973-980. CocTaB nnaTtnmHom-
noB: 85,5% Pt; 2,7% Ir; 1,4% Os; 1,0% Rh; meHee
1% - Pd, Ru.

3aknioyeHue

MpuvBeaeHHbI 0630p 30/7I0TOPYAHbLIX MECTO-
poXaeHuin 1 nposieneHnii eHHOCKaHAWHABCKOro
LMTa nokKasas, YTO OHM OTHOCATCS K HECKONIbKMM
reHetTuyeckum Tunam (Tabn.), Beoywmmmn cpeam
KOTOPbIX SBASAIOTCHA OPOre€HNYECKMin Me3030Halb-
HbI, Nnopduposbln (Intrusion-related) v anutep-
MasibHbIA. [NaBHbIMW METaNIOreHNYeckMMn ano-
XamMm 3010Ta Ha WMTe ABASANCb Heoapxenckas
(2,8-2,7 mnpp, neT), NPosABUBLLASACA B JIOMUIACKNX
3eleHOKaMeHHbIX Mnosicax, WU npoTepo3oiickas
(1,9-1,8 mnpa nert) — B naneonpoTepo30MNCKMX 3e-
NleHOKaMeHHbIX nosicax, cBekodpeHHngax n TpaHc-
CKaHAMHaBCKOM MarmaTtuyeckom nosce (TIB).

K HacTosiLemMy BpeMeHn U3 Bcero obbema ao-
6biTOro Ha TepputTopum PeHHockaHaumM 3o50Ta
(~500 T) Ha OONIO APXENCKUX MECTOPOXAeHWNN
npuxoautca ~2 T (Mamnano). CBekopeHHCcKue
(PR) mecTopoxaeHuns bonnaeH (0obbito 128 T Au,
411 1 Ag) n AnTuk (akTmBHble 3anacbl: Au — 140 T;
Ag - 2800 1) B LLIBEUMIN — CaMble KPYMHbIE 30/10TO-
pyOHble 06bekTbl EBponbl. BOMLLWNMHCTBO OTKPbI-
TbiX B KOHLE MpoLuioro seka Ha PeHHockaHau-
HAaBCKOM LWNTE MEPCNEKTMBHLIX 30/I0TOPYAHbIX
NPOSIBAEHMA N NPOMBbILLAEHHbBIX MECTOPOXAEHUN,
B TOM uucne camoe KpynHoe — CyypuKyOCWKKO
(>70 T Au) B DUHNAHONMU, TaKXKe ABNSIOTCS NpoTe-
po3oncknmmn. NpnumepHo Takoe Xe COOTHOLLEHUE
ON9 JaHHOro wmMTa XapakTepHoO 1 B pacnpenene-
HMM 3anacoB 30510Ta MeXAy NMPOTEPO30MCKON U
apxenckonm anoxamu. B aTOM rnaBHOe oTaMume
MeTanfnoreHumn 3onota PeHHOoCKaHAWHABCKOro
lWuTa OT APYrnx OOKEMOPUNCKUX PErMOHOB, rae
pes3ko 1 No 3anacam u no godbliye AOMUHUPYIOT
apxenckue mectopoxaeHusa 3onoTta (Groves et al.,
2003 v gp.). BT0 MeTannoreHn4yeckoe ceoeobpa-
3Ke paccmaTpuBaemMoro wuTta 60bLUMHCTBO reo-
JIOrOB CYMTaOT KaXylMMcst M 0OYyCNOBNEHHbIM
Wb ero cnaboi n3y4eHHOCTbio, B 0COOEHHOCTU
Ha Tepputopun Poccun (Kapenusa, Konbckuin no-
nyocTpoB), Bkiyawwen okono 90% nnowaan
pacnpoCTPaHEHHbIX B €ro npepenax apxemckmx




komnnekcoB (Mpobnemsl.., 1997; MeTtannorexus
Kapenuu, 1999; MwuHepanbHO-CbipbeBas 0asa..,
2005; Geological development.., 1993; Sundblad,
2003 n gp.). CyLiecTBylOT Takke 1 apyrmue oobsc-
HEeHUs 3TOMY, OCHOBbIBAIOLLMECS HA CPABHUTENb-
HOM aHanmM3e M BbISIBJIEHUW OT/INYUIA apPXENCKUX
3e/IeHOKaMeHHbIX nosicoB deHHOCKaHaMM OT aHa-
JIOTNYHBIX, HO N300MTYIOLLNX KPYMHBIMU MECTOPO-
XAEHMAMN 30J510Ta 0O6pa3oBaHUIN APYIrUX OPEBHUX
wmntoB (KoxesHukos, 2000; CadcdoHoB ”n ap.,
2005).

MpuyrHa HN3KOM NPOMBILLIEHHOW 30JI0TOHOC-
HOCTW apXeNCKNX rPaHNT-3e/IeHOKaMeHHbIX obna-
cTen MeHHOCKaHAMHABCKOro LWMTa, KPaTOHU3U-
POBaHHbIX B KOHLLE NIONUS, 3aK0HaeTca B cneny-
lowem (MBaweHko n ap., 20050).

Jlonniickuin KpaToH nocne cBoero GopmmpoBsa-
HUS UCMbITbIBAN NPENMYLLLECTBEHHO BO34bIMAHNE
1 NoABeprancs CyLecTseHHom apo3un. Cneposa-
TENbHO, LUMPOKOE PacrnpoCTpaHEeHUe B HACTOS-
Liee BpeMs B Npeaenax apxemncknx 3e1eHOKaMeH-
HbIX MOSICOB METacoMaTUTOB CBEKOMEHHCKOro
Bo3pacta ¢ PT napameTpamu, 6naronpusaTHbIMK
0N nokanu3auum 3010TOro OpyaeHeHus, cBuae-
TeNbCTBYET O TOM, 4YTO M3odaumanbHble apxemn-
CKMe METacoMaTuTbl B HUX MOSIHOCTbIO 3P0AupPOo-
BaHbl. [py GopmMrpoBaHNN CBEKODEHHCKNX MeTa-
COMaTUTOB MO apxerckum rnopogam (Bksoyas um
MeTacoMaTnyeckm npeobpa3oBaHHLIM) PacTBOPbI
NPOXOANNN YEPE3 TONLWU, N3 KOTOPbIX eLle B ap-
XencKkoe BpeMs OblIN 3KCTparnpoBaHbl pyAHble
39NEeMEHTbI, B TOM 4ucie n 301070, U, cnegosa-
TenbHO, He oboralanncb UM U COOTBETCTBEHHO B
6naronpuATHbBIX GU3NKO-XUMNYECKUX YCNOBUSX
HEe MOrn Aaxe B TEOPETUYECKOM acnekTe npmBo-
OVTb K 06pa30BaHNI0 ero 3HAYMUTENbHBLIX KOHLEHT-
paunii. bonee TOoro, cBEKOPEHHCKME IHOOMEHHbIE
npoLieccbl NPUBOAVAN, BEPOSITHO, B GONBbLUMHCTBE
CBOEM K «pa3yboXmnBaHuo» paHee 06pa30BaHHbIX
ApPXENCKUX 30/I0TOPYAHbIX KOHUEHTpauun. 9TuMm,
BUOVMO, N OOBbACHSIETCS Hanmymne B apxemckux se-
NIeHOoKaMeHHbIX nosicax deHHOoCKaHOMHaBCKOro
wuTa 60NbLIOro YMcna pygonposiBNEHNA N NyHK-
TOB MUHEpanuM3aumm npu KpamnHe orpaHN4eHHOM
pacnpoCTpaHEeHUM MENKMX MECTOPOXAEHWUI U MO-
JIHOM OTCYTCTBUM B0Jiee KPYMHbIX 30JI0TOPYAHbIX
0ob6bekToB. Takmm 006pa3oM, BCe W3NOXEHHOE, a
Takxke pesynbTartbl U3OTOMHOIO AATUPOBAHUS Me-
TaCOMaTUTOB APXENCKUX 3ENEeHOKAMEHHbIX MOsi-
coB Kapenbckol rpaHUT-3eieHoKamMeHHol obnac-
TN, B OONbLWIMHCTBE CBOEM MoOKa3blBaloWMe ux
cBekodeHHCcku Bo3pacT (JlapuH, 1990; MeTtan-
norenunst Kapenun, 1999; lonybes, Kynewiesuy,
2001; Kyneweswu4y u ap., 2004; JlapmoHoBa u ap.,
2005 gp.), cBUAETENLCTBYIOT O TOM, YTO Nepcne-
KTMBbl €€ Ha 30J10TO HEeBbICOKW. [MOoTeHuManbHO
30JI0TOHOCHLIMU MOTYT ObiTb TOJIbKO apxeickme
3e/IeHOKaMEHHbIE CTPYKTYPbI, HE MOABEPrLUneCs
CYLLLECTBEHHOMN 9p0O3UMN N CBEKODEHHCKMM MeTa-
Mop@dOo-MeTacomMaTU4eCkMM Npeobpa3oBaHUSM.

Mo ananorum ¢ dununauane n LLeeunen, roe
npeobnajaroLLas 4acTb 3anacoB 30/0Ta COCpeao-
TOYEeHa B NPOTEPO30MCKUX CTPYKTYypax C U3BECT-

HbIMW KPYMHbIMU 30/10TOPYAHBIMU MEeCTOPOXae-
HuaMn — BonnaeH, AnTnk, Cyypukyocukko, bonee
GnaronpuaTHBIMN NPEACTaBNAOTCA N NEPCNeKkTn-
Bbl Tepputopun Kapenum Ha NpoMbILLIEHHOE 30-
JIOTO NPOTEPO30ICKOro Bo3pacTa, TeMm 6osee 4To
psig, YCTAHOBJIEHHbLIX Ha 3apybexHOoM YacTu wmTa
NPOTEPO30MNCKMUX 30JIOTOPYAOKOHTPOMNPYIOLLNX
CTPYKTYp (Paaxe-Jlapoxckas, JlannaHockui sene-
HOKaMEHHbIM NOSIC 1 Op.) NPOCNexuBaeTcs Ha ee
Tepputopun.
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