TEOJIOTHA PYJIHBIX MECTOPOXIEHHH, 2023, mom 65, No 7, c. 591—595

NPEANCIOBHUE K CITEHHTUAJIBHOMY BbIITYCKY XKYPHAJIA “TEQJIOTUA
PYJIHBIX MECTOPOXIEHU”, IOCBAIIEHHOMY IIOP®UPOBBIM
1 POJICTBEHHBIM MECTOPOXJIEHWAM CEBEPHOI1 EBPAZUU

© 2023 r.

A. B. Bukentbe” *, H. C. BopTHUKOB*

4 Uncmumym eeonoeuu pyoHvix mecmopoxcoenuil, nempoepagpuu, mureparoeuu u eeoxumuu PAH,
Cmapomonemnuuniii nep., 35, Mockea, 119017 Poccus
*E-mail: viken @igem.ru
IMoctynuna B penakuuio 03.09.2023 r.

ITocne mopa6otku 10.09.2023 r.
[MpunsaTa k nyéaukanuu 10.09.2023 r.

DOI: 10.31857/S0016777023070067, EDN: GDPOKE

XKypHnan “Teojiorusi pymaHbIX MeCTOPOXIAEHWi1”
BIlepBble MYyOJUKYeT CIlelMaIbHbIi TeMaTUYeCKuit
BBIITYCK, MOCBSIILIEHHBI PYIHBIM MECTOPOXICHUSIM
“mmopdupoBOro ceMeucTBa” U pOICTBEHHBEIM UM, B
YaCTHOCTH 2MUTEPMAJIbHBIM, HAXOASIIMMCS B PEeTru-
oHax CesepHoii EBpasuu (Poccum n Kazaxcrana).
JaHHBIE MECTOPOXACHUSI MPEACTABICHBI MPOMBbIIII-
JICHHBIMW KOHIEHTPALMSIMU IIMPOKOTO Kpyra me-
TaJJIoB, INMIaBHBIM 00pa3oM Meau, 30JI0Ta, MOJIUOAe-
Ha, ojioBa U Ap. OHU JOKaIU30BaHbl B TeppeitHax
pa3HOro Bo3pacTa — OT paHHETO-CPEIHETO 1 TTO3IHEe-
ro najieo3osi (HarpuMmep, Ha Ypajie U B APYTUX Cer-
MeHTax LleHTpalbHO-A3MaTCKOTO OPOTEHHOTO T10SI-
ca) o Me3030s (3abaiikaiabe), Me30305I—KaitHO30s1
(TuxookeaHCKUI pydHbIN mosic) u KaiitHo30s (Kam-
yaTKa). DTOMY OTBEUYaloT pa3jn4ursl TEKTOHUYECKO
MPUPOJIbl COOTBETCTBYIOIIMX TEPPEHHOB — OT OCTPO-
BOMYXXHBIX 1 OKPAUHHOKOHTHUHEHTAJIbHBIX B CBSI3U C
30HaMU CyOIyKIIMY BIOJb IPEBHUX KOHBEPTEHTHBIX
KOHTUHEHTAJIbHBIX OKpauH A0 TMOCTKOJJIM3UOHHBIX
CETMEHTOB U 30H BHYTPUTUIUTHOTO Pa3BUTHUS (TEKTO-
HO-MarMaTU4ecKoil aKTUBU3alUU) KOHCOJIUAUPO-
BaHHBIX KOHTMHEHTAJIbHBIX COOPYKEHUT.

DKOHOMMYECKOE 3HAUEHME PYIHBIX MECTOPOXKIIE-
HUI “nop@uUpoBOro ceMeicTBa” U POACTBEHHBIX UM
B COBPEMEHHOM MUpPE TPYIHO NEPEOLEHUTb. B yact-
HOCTHU, TaKMEe MECTOPOXKIACHUS SIBJISIOTCS BEAYLLIMMU
MUPOBBIMU MCTOUHUKAMU Meau U MoubaeHa (See-
dorf et al., 2005; Cooke et al., 2005; Sinclair, 2007;
Sillitoe, 2010), ogHUMU U3 BEOYLIUX UCTOYHUKOB 30-
nota (Sillitoe, 2000), cyiecTBeHHBIMU UICTOYHUKAMU
onoBa (Sillitoe et al., 1975) u npyrux meramioB. U3y-
YEHUIO U OLIEHKE 3TUX MECTOPOXKIACHUM TTOCBSILIECHbI
MHOTOYMCJIEHHbIE TTyOJIMKallMY B MUPOBOI1 Te0JI0T 1 -
YECKOU JuTeparype, KOTOpble paccMaTpUBalOT pas-
JIMYHBIE aCMEeKThl UX TUMW3alMU U TeHe3Kca, B TOM
YUCJIe BOMPOCHI FTeOANMHAMUYECKON MO3ULIMU, YCIIO-
BU reHepaluu 1 3BOJIOLMA MPOAYKTUBHbBIX Marma-
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TUYECKUX PacIIaBOB, COCTAaBa I CTPOCHUSI COOTBET-
CTBYIOIIUX PYOTHO-MAarMaTUYeCKUX CUCTEM, MHUHEpa-
JIOTUY Y TEOXUMUM TUAPOTEPMAJIbHBIX METACOMATUTOB
U pya, GIIOMIHOIO pexkrMa Ux (popMUpPOBaHUS U T.I1.
JlaHHBIE T€O0JIOTO-TeHeTUYECKHE aCIIeKThI (hDOPMUPO-
BaHUSI MECTOPOXASHUI “TTopdupoBoro cemeiictra”
¥ POICTBEHHBIX UM PACCMOTPEHEI M B CEpUU TeMaTH -
YeCKMX COOPHUKOB, YacTO ITyOJIMKYEMBIX BeIYLIUMU
MEXIYHapOIHbIMU HaydyHbIMM LeHTpamMu (Camus
and Dilles, 2001; Hedenquist et al., 2012; Bissig and
Cooke, 2014; Sharman et al., 2021).

Paznuunbie pernonbl CeBepHoli EBpazuum — B
npenenax opiBIiero CCCP — moBoJbHO MHTEHCUBHO
U3y4aIMCh B aclieKTax MpOrHO3UPOBaHUS, MOMCKOB
U OLIEHKY MeTHO-MOPGUPOBBLIX U POACTBEHHBIX Me-
CTOPOXJEHUI, C pa3BUTUEM TEOPETUUECKHUX Tpel-
CTaBJIEHUIl O CTPOEHUM U T€HE3UCE COOTBETCTBYIO-
IIUX MarMaTOoreHHO-TUAPOTepMaJIbHBIX cucTeM. J1o-
CTaTOYHO CKa3aTb, YTO B COBETCKOE Bpems ObUIU
OTKPBITHl U U3YYEHBI KPYIHEUIINE 30JI0TO-MOJIUO-
JIeH-MeaHOo-TIophupoBbie MecTopoxaeHus KoyHpan
(Kazaxcran), Anmanblk (Y30ekucran) u Kamxkapan
(Apmenust), a B Poccun — Ilecuanka (Yykorckuit
MOJIyOCTPOB) M cepusl PYAHBIX 0OBbEKTOB MEHBIIIETO
pa3Mepa B Anrae-CassHcKoi o0Jiactu, B 3abaiikanbe
u Ha Ypaie. Eie B Hauasie XX Beka E.C. ®enopoBbiM
Ha Ypane B TypbuHckoM paiioHe (PenopoB, Huku-
TuH, 1901) u B ApmeHuu — Kegabek (Penopos, 1903)
OBUTM BIEPBBIC ONMMCAHBI “BTOPUYHBIE KBAPILIATHI,
MpeacTaBsiiolIne CO00it BEpXU METHO-TTOP(GUPOBBIX
cucTeM; 3Th HaomogeHus o61n B 1920—1950-x Tomax
pa3eutel M.I1. PycakoBeiMm m H.M. HakoBHUKOM
MPU OTKPBITUU U U3YYEHUU MecTopoxaeHuil B Ka-
3axctane (KoyHpanm) u VY3bekucraHe (AnMaiblkK). B
OoJiee To3HEe BpeMsl, 3HAYMTENbHBINA BKJIAJ B U3yYe-
HUE 3TUX U JIPYIrUX MeIHO-TTOPMUPOBBIX U POACTBEH-
HbIX MecTopoxneHuit CeBepHoii EBpasuu, nx reojioro-
CTPYKTYPHOM TTO3UIINH, OCOOSHHOCTEH TIPONYKTUBHO-
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ro MarMaTu3Ma, 30HaJIbHOCTU THIPOTEPMAJIbHBIX 13-
MEHEHUI 1 pyTHOI MUHEepaIu3aluu, yCIOBUi odopa-
30BaHUS MecTopoxnaeHuit 6bu1 BHeceH A.M. Kpus-
moBbiM, M.®D. MurauyeBsiM, O.B. MuHHUHOH,
B.C. 3Be3moBriM, B.T. ITokanossiM, B.1. CoTHMKO-
BbIM, A.I1. bepaunoii, A.N. I'pabexesbim, K. A. Kaps-
mstHoM, WML.TI. ITasnoBoii, B.C. ITormoseM, B.H. Cazo-
HoBeIM, B.JI. XommueBwiM, T.III. IlasikyboBBIM M
MHOTUMM JPYTUMHU T€OJIOTaMU.

BMmecte ¢ 3TMM, MemHoO-TIopdUpoBBIE (M POI-
CTBEHHbIE — 30JI0TO-MeIHOTIOP(UPOBBIE, METHO-30-
JoTOoTIOp(UPOBEIC, 30JI0TO-MOJMOIEH-METHOIIOP-
¢dupoBble U NIp.) MECTOPOXIECHUS Ha TePPUTOPUU
Cesepnoii EBpasuu B npenenax 6uiBirero CCCP no
MOCJIEIHETO BPEMEHU HMMEU CPaBHUTEIbHO MEHb-
1ee ®KOHOMUYECKOE 3HaueHHUe, TJIaBHbIM 00pa3oMm
BBUIY HUIMYUSI KPYITHBIX MECTOPOXIEHUI Menu co
3HAUYUTEJbHO 00Jiee BBICOKMMU COAEPKAHUSIMU 3TO-
ro Metajia. B To BpeMs MoTpeGHOCTH MPOMBIIIICH-
HOCTU BMOJIHE TOKPBHIBAIMCH OTPAOOTKOM KPYMHBIX
MECTOPOXIAEHUI BYJIKAHOTEHHBIX MACCUBHBIX (MeI-
HOKOJTYETAHHBIX U KOTYeAaHHO-TIOJIMMETA/UTMIECKUX)
cynbuaHbIx pya Ypana u PynHoro Anras, Hapsiny c
TUTAHTCKUMU MECTOPOXIECHUSMU METHO-HUKEIEBbIX
pyad B paccilOeHHbIX rabOpoumHbIx MHTpy3uBax Ho-
puiibcka. OTHaKO MO Mepe peCTPYKTYypU3allu MUHE-
paJIbHO-CHIPbEeBOIi Oa3bl U epepadaThiBalolIeH IIpo-
MBIIIeHHOCTH T1ociie pacrnaga CCCP, napajjienbHO
C HapacTalollluM UCTOLIEHUEM MECTOPOXKIECHUIA BbI-
COKOKAUeCTBEHHBIX Py, Bce OoJblliee BHUMaHUE
yaelisieTcsl TOMCKaM, pa3Bellke 1 OCBOCHUIO Mopdu-
POBBIX MECTOPOXKIEHU I MeAHBIX pyad. B pesynbrare, B
o0O1memM OaaHce 3armacoB Mmeau Poccum, 3armmacer Men-
HO-MOP(PUPOBBIX MECTOPOXKICHUI BHIIILIM Ha BTOPOE
MecTo (23.9%), ycTynasi JIUIIb 3aracaM CyIbMUIHBIX
MEIHO-HUKeJIeBbIX MecTopoxaeHuit (34.4%), HO
MPEBOCXOAsT 3arachl MECTOPOXICHUI MEIUCThIX
rnecyaHUkoB M ciaHueB (19.6%), MegHOKOIUEIaH-
HBIX MecTopoXXneHU (14.5%) m cKapHOBBIX MECTO-
poxnennit memu (2.7%) (I'ocymapcTBEHHBIN HO-
kian..., 2022). I'opa3no 0onee 3HAYUTEIIBHYIO POJb
UTPAIOT MEMNHO-NMOPMUPOBBIE MECTOPOXKICHUS B
CTPYKTYpP€ MUHEPAIbHO-ChIpbeBOIi 0a3bl Menu B Ka-
3axCTaHe U IpeobIagamInyo — B Y30eKrCTaHe.

Hecmortpst Ha 310, B Poccuu B HacTosiiiee BpeMst
oTpabaThIBalOTCS JUIIb JBa CPAaBHUTEIbHO HEOOb-
IIUX U C HEBBICOKUMU COJECPXKAHUSIMU METAIOB
MeIHO-TIOp(UPOBBIX MECTOPOXAeHUSI — TOMUHCKOE
(3amacel 0KoJio 2.8 MJIH T MeAu IIPU CPEOHEM COIEp-
xannu 0.34% Cu) u MuxeeBckoe (3amachbl OKOJIO
1.9 mutH T Meu Tipu cpenHeM coaepxkanuu 0.37% Cu),
00a pacnojioxeHHbie Ha FOxHoMm Ypaie. C npyroii
CTOPOHBI, MOJATOTABJIMBAIOTCS K 3KCIUTyaTalluu WU
HaxoOsATCsl B CTaAuW pa3BedKW 3HAYUTEIbHO Oosee
KPYITHbIE MEIHO-TOP(hUPOBbIE MECTOPOXKICHUS, MPU-
YeM HEKOTOpble — ¢ 0oJiee BBICOKUMU CPENHUMU CO-
nepxanusiMu meau: Ak-Cyr B TeiBe (3amachl OKOJIO
3.6 MTH T Meau Tipu cpenHeM conepxkannu 0.67% Cu),
INecuanka Ha YykoTke (3armacel OKoio 6.4 MJIH T Me-
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oy pu cpeaHeM comepxanuu 0.53% Cu) u MaaMbLK
B XabapoBCKOM Kpae (3arachl 0KoJIo 8.3 MJIH T MeIu
pu cpemHeM copepxanuu 0.35% Cu). Bee atn Mmen-
HO-TIOp(HPOBBIE MECTOPOXACHUS COAEPXKAT 3HAIM-
TeJIbHbIe KOHIIEHTpAallMM 30JI0Ta, a HEKOTOphble —
Takke MonubaeHa, cepedbpa u np. [IpruMedarenbHO
Takke, 9To HaunmHas ¢ 2018 1. pynmHbIE OOBEKTHI MEII-
Ho-ntopdupoBoro Thuiia B Poccum ycToiiumMBO BHIIIIN
Ha MepBOE MECTO CpeAu OOBEKTOB BCEX TUIIOB MEI-
HBIX Py IO aCCUTHOBAaHUSIM (00beMaM (PMHAHCUPO-
BaHMsI) Ha [IOMCKOBBIE 1 T€0JIOropa3BeIouyHbIe pado-
Thl (I'ocymapcTBeHHBIN TOKan ..., 2022).

COOTBETCTBEHHO, IVIaBHbIN (POKYC HACTOSIIIETO Te-
MaTUYECKOTO BBIMYCKa, COCTOSIILIETO U3 JIByX TOMOB,
cAenaH Ha 30J10TO-METHOIOP(PHPOBBIX ¥ POACTBEHHBIX
MECTOPOXACHUSIX. BBIITyCK OTKpBIBaeTCSl CTaTheit
M.B. Bukenrtbena u ap. (2023), HOCBSIIIEHHOI METHO-
30J10TONOpPUPOBOMY MecTopoxaeHno FOomieiiHo-
My, PacCrojIOXXeHHOMY B FOXKHO-YpaJIbCKOM CErMEHTe
MaJIE030MCKOT0 METAJUIOTeHUYECKOro I1osica Hopu-
poBBIX MecTopoxKneHuit Ypana (Plotinskaya et al., 2017)
B npeaenax 3anagHoro Kazaxcrana. OTo Mectopoxae-
HUE aCCOLMUPYET ¢ HEOOIbIINM UHTPY3UBOM I'PaH-
TOMIOB MAarHETUTOBOM CEpUM, XapaKTepU3yeTCsI pa3BU-
THEM 30JIOTOHOCHBIX KBapIIMTOB U, JIOKAJIbHO, ILTO-
KBEpKa MArHETUTOBBIX M MAarHETUT-CYJIb(UIHBIX
MIPOXMJIKOB Y PE3KUM IIpeoOIagaHueM — 10 IIPOMBIIII-
JICHHOI 3HAaYMMOCTHU — 30JI0Ta (CpeaHee coaepKaHue
OKOJIO 2 I'/T) HaJI MeIblo (CpenHee colepXKaHUe OKO-
1o 0.15% Cu). Kak crnencrtBue, 3T0 MECTOPOXKACHUE
BMeEIIaeT CYIIeCTBEHHBIEC pe3epBhl 3050Ta (6osee 80
toHH). Ilo coBokymHocTu mpuszHakoB HOOuieitHoe
Be€ChbMa HAIIOMMHAeT MMOILIEHOBBIE MEIHO-30JI0TO-
MopdUpPOBbIEe MECTOPOXICHUSI PyAHOTO mosica Ma-
PUKYyHTa Ha YMJIMKICKO-apreHTUHCKOM rpaHule (Vi-
la, Sillitoe, 1991; Vila et al., 1991; Sillitoe, 2008). Bto
MECTOPOXICHNE UMeeT MHOTO OOIIUX YepT C MEITHO-
30JIOTOIIOP(PUPOBEIMU  MecCTopoxXaeHusMu Ilonsip-
Horo Ypana (Hoporomuee-Monto, IlerpomaBnoB-
ckoe) (Soloviev et al., 2013; BukeHTbeB u ap., 2017),
YTO MO3BOJISIET BEIASIUTh JaHHBIA TUII MECTOPOXIIE-
HUII B KAa4ECTBE XapaKTEPHOTO IS MaJIe030MCKMX
HaJACyONYKIIMOHHBIX CTPYKTYP YpPaJIbCKOIO MeTajl-
JIOreHMYecKoro mnosca. Takum ob6pa3oMm, B ri1odajb-
HOM acCIIeKTe, 3TO pacCIIMpsieT U3BECTHBIE PETMOHBI
pacrnpocTpaHeHUs U BO3pacT pOpMUPOBAHUS MECTO-
POXIEHUIT METHO-30JI0TOIIOP(hUPOBOTO TUIIA.

OCO0EHHOCTH YpaJIbCKUX MOPGUPOBBIX MECTO-
pOXIeHul paccMOTpeHbl nasiee B craTbe Plotinskaya,
Kovalchuk (ITnotunckasi, KoBanbuyk, 2022), ory0-
JIMKOBAaHHO! B aHIIOSI3BIYHOM BEPCUU JAHHOTO BbI-
mycka. B aToii cTaThe mpuBeneHa KpaTKas reojoru-
yeckasl XapakTepUCTUKa MeNHO-NOpGUPOBBIX Me-
cropoxaeHuii MuxeeBckoe u TomuHcKoe (FOXHBIA
Ypan) u MoiubaeH-nop(hUPOBOrO MECTOPOXKIASHUS
Tamunkoe (Cpennuii Ypan). Ocoboe BHUMaHUE yie-
JIEHO cOoCTaBaM MMHEPAJIOB TIPYINbl OJICKJIbIX PYII,
KOTOpbIE Ha U3YYEHHBIX MECTOPOXKIEHUSIX OTHOCST-
cs JIMOO K MO3IHWM MUHEPaIbHBIM accOLIMalUsIM
Ne 7
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nopdupoBoii cTamnu, JIMO0O K XXUIBHOM CyOammuTep-
MajibHOM MuHepanusauuu. ITo coctaBy oHU Bapbu-
PYIOT OT TEHHAaHTHUTA OO TETPa’3ApuTa C pa3IMYHBIMU
cooTtHoneHusiMu Fe u Zn.

OCOOEHHOCTH  30JI0TO-MOJIMOIeH-METHO-TIOP-
¢dupoBoro opyaeHeHUs B ApyroM (Anrae-CassHCKOM)
cermeHTe LleHTpaibHO-A3MaTCKOTO OPOIreHHOIO 110~
siCa paCCMOTPEHHBI Ha IIpUMepe KPYITHOTO MECTOPOK-
neHust AKcyr (AkK-Cyr), omHOTO U3 CaMbIX IPEBHUX
nop¢upOBBIX Ha IUTAHETE U PaCIIOIOXEeHHOTO B Pec-
nyommke TeiBa (ctatbs Kyxyrer m ap., 2023). Oto
MECTOPOXISHHME CBSI3aHO ¢ MHOro(a3HbIM radopo-
TOHAIUT-IJIATUOTPAHUTHBIM MHTPY3UBOM, KMEIO-
MM IIPU3HAKM IIPUHAMICXKHOCTH K T'PaHUTOUIAM
aJaKUTOBOI CEpUM Y BHEIPUBIIMMCS B pAaHHEM KeM-
OpHMHU B TOJIIY TOJIEUTOBBIX (0a3aJibT-aHIE3UT-PUO-
JINTOBBIX) BYIKAHUTOB ThiBa- M OHTOIBCKOI OCTPOB-
Hoit myru (Berzina et al., 2016, 2019). B crartbe, nipen-
CTaBJICHHOM B HACTOSIIEM BBIITYCKE, OOCYXIAIOTCS
BOIIPOCHI (hOPMHUPOBAHUS 30JI0TOI MUHEpAIU3aUN
Ha JAHHOM MECTOPOXIEHUM, (PU3MKO-XUMUYECKUE
mapaMeTphbl M COCTaB MUHEPATU3YIOINX (hIIIOUIO0B.

B npyroii craTbe, OIyOJIMKOBAaHHON B aHITIOSI3bIY -
HOl BepcHUM HacCTOSIIero BbITycKa Petrov et al.,
(ITetpoB u ap., 2023), mpuBOAATCS HOBbIE TAHHBIE MO
palioHy KPYIHEMIIIETO 30JI0TO-METHOIIOPMOUPOBOro
MeCTOpOXIeHUsT MaJIMBLK, CpaBHUTEIbHO HEIaBHO
OTKPBITOTO U Pa3BeJaHHOTO B CTpyKTypax CHUXOT3-
AJIMHCKOTO OpOI€HHOIO TII0sICa, PAaCIIOJI0XEHHOTO
BIIOJTb TUXOOKEAHCKOM oKpanHbI EBpasni. D1o MecTo-
poxaeHue ObuIo chOPMUPOBAHO B MO3THEMETIOBOE
BpeMsI B IIOCTKOJUIM3MOHHON OOCTaHOBKE, ITPOSIBJICH-
HOI B YCIOBUSX TPaHC(OPMHONM KOHTHHEHTAJIBHOMN
OKpauHBbI, UTO COMKAET €r0 TEKTOHUYECKYIO TTO3ULIUIO
C TaKOBOM IPYrMX TMTAHTCKUX ITOP(GUPOBEIX MECTO-
poxnenuit CeBepo-3anagHoit [Tanmdukm, BKiIrodas
TUTAaHTCKOE 30JIOTO-MOJIMOIeH-MeaAHOop(hUupoBOE
MmectopoxkaeHne Ile66n B CIIIA (Goldfarb et al.,
2013; Soloviev et al., 2019a). B cTtatbe o0cyXkaaroTcs
HOBBIC JaHHbIE MHUHEPAIOro-IeTporpapuIecKoro,
MIETPOT€OXUMUYIECKOTO, M30TOMHO-T€OXPOHOIOI -
YEeCKOIr0 M W30TOMHO-TE€OXMMUIECKOTO W3YYECHUS
MarmMaTU4eCKUX TMOpOoI PYAHBIX Mmojeil MalMbIK U
I'ioH. Ha ocHOBe aHain3a M3y4eHHBIX 00pa31oB 00-
CYXIaIOTCSI 3aKOHOMEPHOCTH pacIIpedeieHUs 3Jie-
meHToB-TipuMeceii (REE+Y, Hf, Ti, U, Th, Pb) B ak-
LIECCOPHBIX HMPKOHAX M3 MarMaTU4eCKUX ITOPOI
PYIHBIX TT0JIeid ManMbiK 1 [MOH ¢ LIeIbI0 OLIEHKU UX
MOTeHIIUATBLHON PYIOHOCHOCTU Ha 30JI0TO-MEIHO-
nop¢pupoBoOE OpyIeHEHNE.

Cpenu MecTopOXIeHU M, TeHETUYECKU POJICTBEH-
HBIX MECTOPOXICHUIM “TIOpPUPOBOTO ceMeicTBa”,
B MEPBOIi YaCTU HACTOSIIIIETO CIeUAIbHOTO TeMaTH -
YECKOTO BBINyCKAa pacCcMaTpUBAIOTCSl SMUTEPMalib-
HbIe 30J10ThIe (Au—Ag) MecTtopoxneHus: Kamyarku
(boptHukoB u Toncteix, 2023). KaMmuarckast oporeH-
Hasl cucTeMa BKJIIOUaeT cepuio HauboJjiee MOJIOIbIX
KalfHO30MCKUX OCTPOBOOYKHbIX 1 OKPaMHHO-KOHTU-
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HeHTaATBHBIX MosicoB CeBepo-3anamHoii [Mannudnkun,
B TOM YHCJIE TIOSICOB IIOLIIOHUTOBOTO U U3BECTKOBO-
IIEI0YHOIO (BKJIIOYasl aJaKUTOBBIN) MarMaTu3Ma, ¢
KOTOPBIM CBSI3aHBI MHOTOYHCJICHHBIE ITPOSIBICHUS
30JI0TO-METHOITOP(MUPOBOIT 1 30JI0TO-MOJINOIEH-ME/I-
HoropgupoBoii MuHepanu3anuu (MwuradeB u 1p.,
2020; Soloviev et al., 2021). B otmuumne ot 3THX, ITOKA
elle HeNpPOMBIIJIEHHBIX IIPOSBJICHUI METHO-IIOp-
¢upoBoii MuHepanu3anuu, Ha KamMyaTke IIMPOKO
MpeACTaBICHBI SIIUTE pPMaIbHbBIE, B TOM Y1CJIE BECbMa
KpYITHbIE, MECTOPOXAEHUS 30j0Ta (Au—Ag), KOTO-
PBIM M ITOCBSIIIEHA JaHHAasI CTaThs.

Kpome crateit mo MeamHO-TIOp(UPOBLIM U POJI-
CTBEHHBIM 3IIUTEPMAIbLHBIM Au—Ag MECTOPOXICHI -
sIM, TIEPBBIIi TOM HACTOSIIETO TeMaTUYe€CKOIO BbI-
MyCKa BKJIIOYAET CTaTbU, MTOCBSILIEHHbBIE IPYTUM TH-
naM nop(GUPOBBIX MECTOPOXICHUII — MOJIUOIEeH-
nopdUpPOBHIM 1 010BO-TTOPPHpPOBEIM. B yacTHOCTH,
cratbs I'A. IOpreHcona u np. (2023) mocasiieHa
kpyrmHoMmy IllaxTaMMHCKOMY MOJMOAEH-IIOP(PUPO-
BOMY MecTopoxaeHnIo B Bocrounom 3abaiikanse. B
9TOi1 cTaThe NMPUBEACHBI PE3YIbTaThl U3yYESHUSI CTPO-
€HMsI PYOHBIX XWJI, MUHEpaJIbHOI 30HAJILHOCTU B
HUX W TUIIoOMopduiMa MuHepasioB. OCoOEeHHOCTHU
MUHEPaJOB Pyl CBUACTEIbCTBYIOT O MPOIOJLKEHUU
Ha IIyOMHY, Hapsiay ¢ MOJIMOIEHOM, TaKKe U ITOJI1-
METAUIMYEeCKOM MUHEPAIM3alluM, C KOTOPOM CBsI3a-
HO 30J10TO. [lojlydeHHbIe JaHHBIE CBUAETEIbCTBYIOT
B I10JIb3Y MaJIOI'0 3PO3MOHHOTO Cpe3a BCKPBITOTO BbI-
paboTtkamu opydaeHeHus. Ha ocHOBaHUM u3yuyeHUsI
PYOHOI M METacoOMaTMYECKOW 30HAIBLHOCTHU, (Ito-
WIHBIX BKJIIOYEHU 1 M3O0TOITHBIX JAHHBIX, a TaKXKe
CcoCTaBa CTPYKTYPHBIX IIpuMeceii B MOJIMOICHUTE
clieJIaHbI BEIBOABI 00 YCIOBUSIX 00pa3oBaHUs pyTHOM
MUHEpaJIM3alluy B pexXrMe IToppHrpoBoil pynrooodpa-
3YIOLIEH CHUCTEMEL.

Cratbs E.H. CokomoBoii u ap. (2023) nocssiiineHa
XapaKTepUCTUKe MarMaToreHHO-(IIOUIHON cucrte-
Mbl BBICOKOTOPCKOTO 0JIOBO-TIOP(UPOBOTO MECTO-
pOXIeHUsI. DTO MeECTOpOXKAcHMEe HaxonuTcst B Kasa-
JIEpPOBCKOM pydaHOM paiioHe Cuxors-AJIMHCKOTO
OPOTeHHOTO TIosica, MPUYeM IJisl HeTO Y HEKOTOPBIX
ero CaTeJUIMTOB XapaKTepHa CBsI3b C MaJIOTTyOMHHBI-
MU U CyOBYJKaHMYCCKUMHU WHTPY3MBaMU IIOPOII
“mectporo coctaBa” (0T radbOpPOUIOB IO KaJIMEBBIX
PUOIUTOB), a TaKXe TellaMM DKCIUJIO3UBHBIX OpeK-
yuii. DTO OTJIMYAET JAHHOE MECTOPOXIECHUE OT THU-
IMAYHBIX BOJIb(MPPAM-OJOBSIHHBIX MECTOPOXKICHUIM,
CBSI3aHHBIX C ropas3fao 6ojiee NIyOMHHBIMU IIYTOHA-
MU TPAaHUTOMIOB, U COJIMKAET €ro C OJIOBSIHHBIMU
(0JI0BO-TIOP(UPOBBIMHU) MECTOPOXACHUSIMU bonu-
BUM, CBSI3aHHBLIMU C IIOIIIOHUTOBBIM MAarMaTU3MOM
(Sillitoe et al., 1975; Lehmann et al., 1990). ABTopsI
MPUBOIAT Pe3y/IbTaThl U3y4eHMs (QITIOMIHBIX BKIIIOYE-
HUIA B KBaplle MPOAYKTUBHBIX MAarMaTUIECKUX TTOPOI,
oTMedas TIpM 3TOM OoJiee TIIyOMHHBINA, YeM YpPOBEHbB
KPUCTAJUIM3AaLUM M3YYEHHBIX IPUIIOBEPXHOCTHBIX
MarMaTU4eCcKux Tejl, UICTOUHUK MUHEPaIo0o0pasyio-
mux paonaos. [IpuMmedaTerbHO, YTO JAHHOE MECTO-
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POXIEeHUE U €TO CATEJUTUTBI IIPOCTPAHCTBEHHO COIN-
>K€HBI C KPYMHBIMU TMOSIBISHUSIMU 30JI0TO-MOJINUO-
JIeH-MeaTHONOp(pUPOBOil MUHEpaIU3allii, KOTOPbIE
OIM3KM MM TaKXe MO BO3PAcTy M IIOLIOHWTOBOI
npupoae MPOAYKTUBHBIX MHTPY3uii (Soloviev et al.,
2019b). Takoe cocyiliecTBOBaHUE OJIM3CUHXPOHHBIX
OJIOBSIHHBLIX U 30JIOTO-MOJMOAECH-MeTHOTTOPpGUPO-
BBIX MECTOPOXICHWI, B TOM 4YHCJIE OTMEUEHHOE B
KaBajyiepoBckoM paiioHe, ObLIO HEAABHO IMTOIUYEPKHY-
To B pabote Sillitoe and Lehmann (2022), B KoTopoii
IMOKa3aHO CUHXPOHHOE BHEIPEHME COCYILIECTBYIO-
IIMX OKMCJICHHBIX U BOCCTAHOBJICHHBIX IIIyOMHHBIX
Marm B HOCTKOJUTM3UOHHBIX WIN 3ayTOBBIX HAICYO-
JIYKIIMOHHBIX OOCTaHOBKaX. OTO OTKPhIBAET HOBBIC
MEePCEKTUBbI U3ydeHMsI JAHHBIX IIPUPOIHBIX aCCOLIAA-
LIVIA pa3HBIX TUTIOB MTOP(UPOBOI MUHEPAT3ALINN.
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