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AHHoTaumA. B UHctutyTe KapnuHckoro npu nopgpepkke PocHedpa Hauata
peanu3auna fonroBpemMeHHou porpammbl CMCTEMATUYECKOrO FeOXPOHONO-
rMYeCKOro U N30TOMHO-TEOXMMUNYECKOTO N3YUYEeHNA reoNIorMyYecKnx KOMMIekcos
TeppuTopun Poccru, HaLeneHHO Ha LWMPOKOe BHeApeHME B MPAKTUKY reosioro-
pa3BeAOoYHbIX PabOT Pe3ynbTaToB COBPEMEHHDIX JTAGOPATOPHO-aHANIUTUYECKIX
nccnegoBaHui. Nporpammon npegycmMaTpuUBaeTcA M30TOMHOE AaTMpOBaHMe,
n3yyeHrvie neTporpaPuryeckoro, NeTPOreoXMMmNIYeCKoro 1 N30TOMHO-TeOXNMM-
YeCcKOoro COCTaBOB MarmaTuyeckux, MeTaMopPuyecknx 1 OCagoUHbIX MOpPoA.
Ha nepBom 3Tane, B 2022-2024 rr. faTMpoBaHue C COMYTCTBYOLMM KOMMIEKCOM
aHaNUTNYECKNX NccnefoBaHUn nposefeHo B 500 OMOpHbIX MyHKTax, pacno-
NOXKEHHbIX B FOPHO-CKNafyatbix pernoHax Poccuu. MonyyeHHble pe3ynbraThl
ornepaTuBHO UCMONb3YTCA NPY YTOYHEHNW PEFMOHAbHbIX CXEM KOppenauum
Marmatrama v metaMopdrama, COCTaBIEHNN HOBbIX M OOHOBNIEHUN CYLLECTBYH0-
LLMX re0sIorMYecKnx KapT, BO MHOTMX CJTy4Yasax Cnocob6CcTBOBaM 3HAUNTENbHOMY
Nporpeccy B YaCT PEKOHCTPYKLMN METASINIOTEHNYECKON SBOMIOLIMV 1 FeONOrU-
YeCKOW NCTOPUM Pa3BUTUA PErMOHOB. B KauecTBe npumepa npusBeaeHbl pesyb-
TaTbl FEOXPOHOJIOrMYECKNX UCCIEf0BAaHNA UHTPY3UBHbIX Nopop KysHeukoro
AnaTtay 1 3eneHocnaHueBoro Komnnekca 3anagHoro CasHa B Antae-CasHcKom
cKnagyatori obnactu. IToroBbiMu AOKYMEHTaMU paboT siensioTca Macnoprta,
KOTOpble CYyMMMPYIOT pe3ysibTaTbl NeTPONOrNYECKMX, N30TOMHO-TEOXMMUYECKNX
N FeOXPOHOSIOTMYECKMX UCCNEefOBaHUN MO KaXAOMy W3yYeHHOMY OOBEKTY
B pamkax lNporpammbl. B gononHuTenbHble matepurasbl K CTaTbe NOMELLEHbI
npvmMepbl MNacnopToB AnA MHTPY3UBHOFO, MeTaMopdrUecKoro 1 0cajoyHoro
KOMM/EKCOB.

lononHuTeNbHble MaTepurasbl K CTaTbe AOCTYMHbI MO ccbike: https://reggeomet.ru/
archive/100/Babin_Pril_07.11.2024.pdf.
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Abstract. Karpinsky Institute launched a Rosnedra-driven long-term
program for the systematic geochronological, isotope, and geochemical
study of geological complexes in Russia in order to mainstream modern
laboratory and analytical data in geological exploration. The program
involves isotope dating, studying the petrographic, petrogeochemical,
isotope, and geochemical compositions of igneous, metamorphic, and
sedimentary rocks. The first stage of 2022-2024 covered dating as well
as a set of analytical studies in 500 base stations in fold-belt regions
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of Russia. The obtained findings contribute to promptly specifying regional
correlation diagrams for magmatism and metamorphism, creating new
geological maps, and updating current ones; they frequently led to signif-
icant progress in reconstructing the metallogenic evolution and geological
history of regional development. The geochronological results of studying
the intrusive rocks of the Kuznetsk Alatau and greenschist complex of the
Western Sayan in the Altai-Sayan Fold Area serve as an example. The Pass-
ports finalize the work by summarizing the results of petrological, isotope,
geochemical, and geochronological studies for each explored object in the
program. The Supplementary Data section contains examples of Passports
for intrusive, metamorphic, and sedimentary complexes.

The supplementary data are available at https://reggeomet.ru/en/archive/100/Ba-

bin_Pril_07.11.2024.pdf.

BBEJEHUE

o KoHua 1990-x rr. Habnganocb ApamaTnyeckoe
OTCTaBaHMe B OCHALLEHHOCTX reosiornmyecknux opraHu-
3aumm Poccnmn coBpemeHHOM aHanUTUYeCKon U, B YacT-
HOCTU, M30TOMHOW annapaTypon. ITo 06CTOATENBCTBO
BO MHOIMOM OMpegfenano COCTOAHUE reonornyeckomn
M3YYeHHOCTM Heap MO CPaBHEHMIO C TAaKOBOW B Bedy-
LWMX FOPHOZOObIBAOWMX CTPaHAaxX Mmupa. Ans poccuit-
CKOW TEPPUTOPUN UMENNCH NULLb YCTapeBLUME N HEeCW-
CTeMaTN3MPOBaHHbIE TFeOXPOHOJIONNYeCcKNe [aHHble,
OCHOBaHHbIE MaBHbIM 06pa3om Ha K-Ar metope, Rb-Sr
M30XpOoHHOM 1 U-Pb no umpKkoHam B BapuaHTe Knaccu-

60

YyecKoro BanoBOro aHanm3a. TOUHOCTb U afleKBaTHOCTb
3Ton nHopmaumn no GonbLuen YacT COMHUTENbHA.
PervioHanbHble MeTannoreHn4Yeckue pabotol, 6asnpyto-
LMeca Ha MeToZiax M30TOMHOW FeOXMMUM, MPAKTNYECKM
oTcyTcTBOBanu. OxapakTepn3oBaHHble M30TOMHO-Xe-
MOCTpaTMrpaduyeckuMm mMeToamu paspesbl 0Cafouy-
HbIX NOpPOA ObiNM pPefKK, YTO OrpaHMNUKBaNIO BO3MOX-
HOCTW pacufieHeHNA 1 KoppenALnum HeMbIX 0CafoUHbIX
TOJILY, YaCTO UMEILLMX BarkHOe HedTe-rasoKoHTPOoNu-
pytoLLee 3HaueHue.

[1Ba OCHOBHbIX Hay4HbIX HaNpaBieHUA AeATeNbHOCTA
reonornyeckoro MHctntyTa KapnmHCKoro — pernoHarb-
Has reonorus U MeTaioreHNa — B CBOEM MHOTOfIeTHEM
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pa3BUTMM 3aKOHOMEPHO MOAOLAN K 3Tany HEKOTOPOro
nepenosiHEHNA reosIorMYecKmX KapT 1 MeTanioreHnye-
CKUX MOCTPOEHUI CYObEeKTMBHbBIMY BO33PEHUAMMU U CXe-
MaMK, He OMUPAILWMMMNCA Ha AOCTOBEpPHblE aHaNUTU-
yecKkre fiaHHble 0 GU3UKO-XNMUYECKNX XapaKTePUCTL-
Kax 1 CBOMCTBaX MCCNeayeMbiX reonornyeckmx obbek-
TOB. Bo MHOrOM 3TO onpeaennocb OOLWUM CUCTEMHbBIM
KPW131MCOM COBETCKOWN 1N POCCUINCKOW HAayKK, OTCYTCTBMEM
COBPEMEHHO NabopaTopHo-aHanuTnyeckon 6asbl. Ce-
FOAHA CO BCEM OYEBMIOHOCTbIO BCTan BOMPOC O HEOO-
XOAVMOCT/ OOpPaTUTh CaMOe CEPbe3HOe BHUMAHME Ha
KauecTBO 6a3 JaHHbIX, COCTaBNAIOLLMX OCHOBY CO3/laBae-
MbIX Fe0IOrMYECKMX KapT, MOCKOJSIbKY UMEHHO OHO orpe-
JenseT npakTuyeckylo 3¢PpeKTMBHOCTb perroHasbHbIX
nccnenoBaHun. NoBceMecTHO OTMeYaeTCcA OTCYTCTBME
CUCTEMHOWN reOXPOHONOMMYECKON OCHOBbI MOATOTOBKM
HOBOro nokoneHnA [ocreonkapt, a TakXKe HaAeXHbIX
penepHbIX abCcoNOTHBIX AATUPOBOK Y Creunanv3npo-
BaHHbIX M30TOMHbIX UCCNIeOBaHNUI NPW reosioropasee-
[OYHbIX paboTax.

B HacToAwwee Bpema Ha TeppuTopun Poccum BegyT-
cA paboTbl Mo co3daHuio KomnnekToB focyaapcTBeH-
HbIX Feosiornyecknx Kapt (manee — TK) macwTaba
1:1 000 000 (TpeTbe nsgaHue) n 1:200 000 (BTOpOE
NMOKOJIEHNE), COCTaBNIEHME U aKTyanm3aumnsa CBOAHbIX
1 0630PHBbIX KapT reoslorMyeckoro COAep»KaHus Mac-
wtaba 1:2 500 000 n menbye. Hauatbl peanusauymsa
LONrOBPEMEHHOW FOCMpOorpaMmMbl MO MOHUTOPUHIY
'K macwTaba 1:1 000 000 n co3naHve EguHon reono-
ro-kaptorpaduueckon cuctembl Poccun. Otnnuntens-
HoOW ocobeHHOCTblo K HOBOro MoOKoneHus ABMAETCA
LIMPOKOMACLUTabHOE CUCTEMATUYECKOE MPUIMEHEHME
COBPEMEHHbIX N30TOMHO-TEOXPOHONOrNYECKNX 1N N30-
TOMHO-TEOXMMMYECKUX METOAOB 1 TEXHONOMNIA. Bo MHO-
rom 370 06bAcHAeTCcA co3paHuem B OIBY «UHcTUTYT
KapnuHckoro» UeHTpa M30TOMHbIX WCCIef0BaHMI
(panee — UWWN), TexHMYeCKMM nepeBOOpPYXKEHNEM
LeHTpanbHon nabopatopun (nanee — L) u, Kak cneg-
CTBUE, BO3MOXXHOCTbIO MPUMEHUTb NpU paboTax Kom-
nneKkc MeTofoB, HeOCTYMHbIX paHee.

OpHako, HecMOTpPA Ha LMPOKOe MpUMeEHEeHne
B MocCnefHee pecATUIETME COBPEMEHHbIX MeTOAOoB
NCCNeaoBaHUs BellecTBa, 060CHOBAHHOCTb reosioru-
YeCKMX, TEKTOHNYECKNX 1 MeTaNINIoreHNYeCcKnx nocTpo-
€HUI B pervoHax C Haubonee C/IOXHbIM CTPOEHMEM
OCTaeTcA HefoCTaToyHbIM. [laHHOe 06CTOATeNbCTBO
HanpAMY CBA3aHO C MOKa elle HEeBbICOKOW U30Tor-
HO-TeOXMMMNYECKOM N reOXPOHONOMMYECKON U3YYEHHO-
CTbI0 3TUX TEPPUTOPUIA, HEMOSTHLIM YYETOM PEe3yNbTaToB
y»Ke MpPOBEeAEHHbIX UCCNeNOBaHUN, a TakKe C Hepo-
CTaTOYHbIM YPOBHEM cucTeMaTm3aumm, ob6obLeHnn
N UMMJIEMEHTALMN MMEIOLWNXCA MaTepuanoB B reo-
Normyeckne OCHOBbI COBPEMEHHbBIX KapT Tepputopun
Poccun. B nepByto ouepefb 3TO OTHOCUTCA K perMoHam
C LWWMPOKMM pa3BUTMEM MarmaTMyeckmx u metamopodu-
YecKnx MOpoA, KOTOpble B TO Xe BpeMs XapakTepusy-
l0TCA Hanbosnee BbICOKUM MeTanioreHNYeCKM NnoTeH-
umnanom (Ypan, Antae-CasHckasa cknaguataa obnacTb,
EHucencknin kpsax, TyBa, BoctouHbiin CasH, 3abalkanbe
1 Apyrvie pervuoHbil).

Ocob6eHHO aKTyarnbHa Npob6sieMa NoBbIWEeHNA Kave-
CTBa reosiorMyecKknx KapT 4Jia PerrMoHoB C npeumyLye-
CTBEHHbIM Pa3BUTMEM METaMOPGUYECKMX KOMIMIIEKCOB

(LMTBI 1 KpaeBble NOAHATUA [PEBHUX NATGOPM, Kpu-
CTannyecknii GyHAAMEHT KPATOHHbIX 6/I0KOB 1 Ap.).
Tak, HanprmMep, BBMAY HeJoCTaTKa reoxXpoHonornye-
CKMX JaHHbIX Ha reonornyeckux Kaprtax AngaHo-Cra-
HOBOTO LWMTa B OCHOBY pacyfieHeHust MeTamopdu-
yeckrx obpa3oBaHUn JO CUX MOP MONOXEHbl Tpaau-
LMOHHble cTpaTurpaduyeckre cxembl C BblaesieHeM
cepuvin, CBUT 1 Tonw,. XOTA NpefBapuUTesibHbIA aHanm3
yKe MMEeIOLWMXCA MN30TOMHO-TeOXPOHONOTMYECKNX
[aHHbIX CBUAETENbCTBYET O TOM, YTO CTpaTurpa-
buyecknii NPUHLMN pacuyfieHeHna 1 Koppenauum
rny6okomeTamopdr3oBaHHbIX NOPOS B fAHHOM CJly-
yae HerpuemneMm, a CyObEKTUBHbIE MpefcTaBeHns
O BpPEMEHU U MOoCiefoBaTeNbHOCTU GOPMUPOBAHNA
cybcTpaTa meTamopduueckux obpasoBaHuii n pybde-
Xax meTamopdr3ama He COrnacyoTca C pesynbTatamu
M30TOMHOro AaTnpoBaHuA. OnbIT paboT NOKa3bIBaeT,
YTO OCHOBOW pacyfieHeHna 1 Koppenaumum MeTamop-
dunuecknx obpa3oBaHUN U COMPSPKEHHBIX C HUMMU
KOMIMIEKCOB YNbTpaMeTaMophOreHHbIX rPaHUTONI0B
B NOJOOHbIX PermoHax AOMKHbI CTYXKUTb pe3ynbTaTbl
N30TOMHOrO AATMPOBAHUA U FTeOXUMNYECKOro JOU3y-
YyeHuA Nopoa.

HepoctaTok coBpemMeHHOW M30TOMHO-FreoXmmmnye-
CKOW 1 reOXpOHONIOrMYyeckon nHdopmaLmm no perno-
HaM C LUMPOKUM Pas3BUTUEM MarmMaTMYecKux N MeTa-
MOpdMUECKMX NOPOo[ B 3HAUNTENbHOW Mepe CHUKaeT
KaK HayuHy!0, Tak 1 MPOrHOCTUYECKYIO LLleHHOCTb KapT.
Cnabas M30TOMHO-reoXnMMYEeCcKas 1 reoXpoHosIormye-
CKanA M3yYeHHOCTb CAEPXKUBAET CO3faHne MeXperuno-
HaNbHON (MeXCepuinHONM) CxeMbl KOpPEeNALMN MarmaTu-
YECKrX 1 MeTaMOPOUYECKMX KOMIMIIEKCOB TEPPUTOPUL
Poccum, KoTopasa AOMmKHa CyXXMUTb METPONIOrMYecKomn
OCHOBOW FrOCYf,apCTBEHHDIX, CBOAHBIX 1 0630PHbIX KapT
TeppuTtopumn Poccum.

OnAa pelweHns 0603HaueHHbIX NPobnem, NoBbiLe-
HMA KayecTBa PaboT M pe3ynbTaToB COBPEMEHHbIX
nabopaTopHO-aHaNIUTUYECKUX MCCeaoBaHnii PocHe-
apa ¢ 2022 r. HayaTa peanusauuma JONrOBPEMEHHOMN
MporpamMmmbl cMCTEMaTUYECKOrO reOXPOHONOrMYECKO-
ro 1 N30TOMHO-TEOXMMUYECKOTO M3yYeHNsA reosiornye-
CKMX (NpenmyLLecTBEHHO MarMaTUYecKnx u meTamop-
duryecknx) Komnnekcos TeppuTopun Poccum, nepsbii
3Tan KoTopow oxBaTtbiBaeT 2022-2024 rr. OCHOBHbIM
ncnonHutenem pabor soictynaet OrbY «MHctutyT Kap-
nrHckoro». Mmetowecs B MHCTUTYTe nabopatopHo-
aHanNUTMYeCKne BO3MOXKXHOCTYM MO3BONAIOT BbIMOMHATb
NpakTMyeckn nobble aHann3bl rOPHbIX MOPOA, PYL,
MUHEpPanos, BOAbl 1 0OBEKTOB SKONOrMYECKOro MOHU-
TOPWHra ANA pelleHuns 3agayY, CBA3aHHbIX C CO3JaHneM
K, a Takke obecneuyeHVeM TreonoOroCbeMoYHbIX,
MOMWCKOBbLIX 1 Pa3BefoYHbIX paboT. OCO6EHHO BaXkHbI
M30TOMHbIE MCCeOBaHNA, NO3BOAAOWME NONyYaTb
NPYHUUMNANbHO HOBYO MHPopMauuio 06 obbekTe
N3yyeHus.

MATEPWAJIbI U METO/ bl

MPWHATBIN NOAXOA K M3YUYEHUIO FeONorMyeckux
06beKTOB B pamKax [lporpammbl npegycmaTpusaet
KOMIM/IEKCHbIV XapaKTep nabopaTopHO-aHanuTuye-
CKMX WCCNIEAOBaHWNIA, MPU KOTOPOM K30TOMHOEe AaTtu-
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poBaHMe MOPOA COMPOBOXAAETCA W3YUYEHUNEM KX
neTporpadryeckoro, MNETPOreoXMMMYecKoro u u30-
TOMHO-TEOXUMUNYECKOrO COCTaBOB.

M3oTonHoOe gatupoBaHve NPOBOAUTCA Cepyowm-
MU MeToZaMu:

— U-Pb-patupoBaHue (Mmetogom SIMS Ha npubope
SHRIMP-lle) akLecCOpHbIX 3epeH LMPKOHa, 6apgaeneunTa,
TUTAHWTa, anaTuTa (MarmaTuyeckme 1 optTomeTamopdu-
yeckune nopoabl);

— U-Pb-paTrpoBaHue ¢ ncnonb3oBaHEM Nla3epHO
abnsaumm (LA-ICP-MS) unn metogom SIMS Ha npubope
SHRIMP-lle geTp1TOBbIX 3€peH LMPKOHa (BYy/IKaHOreH-
HO-0Cafi0YHble, 0OCaloUHble 1 NapameTamopduryeckme
nopogpl);

— Sm-Nd, Rb-Sr n Re-Os ID-TIMS-130xpoHHOe
JaTupoBaHie MOHOMUHepanbHbIX Gpakunin 1 Nopos,.

ConyTcTByOWME aHANUTUYECKME WUCCIIe[0BaHUA
B MYHKTax AaTUPOBaHWA BKIOYALOT:

— neTtporpaduryeckoe nyyeHue;

— cunukaTtHbiv aHanus (PCA);

— onpefeneHne cogepaHun 42 pegKkux n pegKo-
3emMefibHbIX 351emMeHToB (ICP-MS);

— wu3yvyeHue Sm-Nd u Rb-Sr uzotonHbix cructem
(ID-TIMS).

— Npu HeobXoAMMOCTU MPOBOANTCA onpeaesieHne
Lu-Hf n3oTonHom cuctembl B aKLLECCOPHOM LIMPKOHE,
MUMKPO30HAOBbIE NCCNEfOBaHNA MUHEPasOB.

OcCHOBHOI 06beM aHaNUTUYECKNX PaboT B pamkax
Mporpammbl nposegeH W1 v UNW, yactb aHanu3os
C ucrnonb3oBaHMeM JnasepHon abnauyum (LA-ICP-MS)
BbIMOSIHEHA B AHANIMTUYECKOM LiEHTPE M1Hepanoro-re-
OXMMUNYECKUX 1 N30TOMNHbIX nccneposaHuin NMH CO PAH
(r. Ynan-Yna).

1. ’3o0monHoe damuposaHue U U30MonHO-2e0XUMU-
yeckue pabomei.

OCHOBHbIM METOAOM JaTUPOBAHMA FOPHbIX MOPOS
asnaetca U-Pb meTon no akLeccopHOMY LIMPKOHY, 3TO
cBsizaHo ¢ Tem, uto U-Pb cructema B UMpKoHax Becbma
KOHCepBaTMBHa W CyLeCTBYeT BHYTPEHHUN KpuTe-
pWiA OLEHKN [OCTOBEPHOCTM MOJSTyYEHHOro BO3pacTa.
Hanunune B LW obopynoBaHua ana peanvsauuu
NoKasbHbIX MeTofoB aHanu3a (SIMS ¢ ncnonb3oBaHu-
em npuoopa SHRIMP-lle, nazepHas abnaymsa c ICP-MS)
Nno3BONAET JaTUPOBATb B Npefeniax eAnHNYHbIX 3epeH
MVHepana pasfinyHble 30Hbl POCTa W reHepauumu,
oTBeYvarLMe pasfiMyHbIM reosorMyeckum npoLeccam.
3TO AaeT BO3MOXHOCTb MPW aHanu3e opHou npobbl
pacno3HaTb 1 4aTMPOBaTb MHOXKECTBO MPOLIECCOB, YTO
0COOEHHO aKTyaslbHO AJ1s MOJIMIEHHbIX Y MeTamopdu-
yeckmx nopog.

LI pacnonaraet nyuwmm obpasLamm Macc-crnek-
TPOMETPUYECKON TEXHUKN LN PELUEHUA 3TUX 3ajad.
UM — epuHCTBEHHBIN Cpein M3OTOMHbIX Nabopa-
Topuii PO, KOTOpbIN MMeeT aTTecTaT akKpepmTauuu
B ccteme FMOCT P MICO M3K 17025-2019, ero obopy-
[lOBaHMe 3apernctpupoBaHo B Pocpeectpe cpencTs
N3MepPEHUI, N TaKUM 06Pa3oM ero NpoayKLUmMa ABNAETCA
NErnTUMHOWN N JOCTOBEPHON.

OnpepeneHvie BO3pacTa Mopop NpPOBOANUTCA JIOKa-
NbHbIM YPaH-CBMHLOBbIM METOAOM BTOPUYHO-MIOHHOMN
Macc-cnekTpomeTpum (SIMS) 6e3 paspyweHna aHa-
NN3NPYEMOro MWHEPaNbHOrO WHAMBMAA B AOMEHE
pa3mepom 20 x 20 x 2 mkm. B LW ¢ 2003 r. ¢ dpyHk-
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uroHupyeT npubop SIMS SHRIMP-lle/MC — MMpewu-
3MIOHHbIN BbICOKOPA3PELLAIOWNA NOHHBIA MUKPO30HA
BTOPOro NOKONEHUA C MyNbTMKONIeKTopoMm (Sensitive
High Resolution lon Micro Probe = SHRIMP-II/MC).
SHRIMP-lle umeeT NCKNIOUNTENBHYIO YyBCTBUTENBHOCTb
1 pa3peLLaoLLyto CrocoBHOCTb Cpefin BCEX CYLLECTBYHO-
WX BTOPUYHO-NOHHbBIX MUKPO30HAOB B 0bnacTtn U-Pb
CUCTEMATUKMN.

B 2017 r. SIMS SHRIMP-II/MC B UMW npoluen rny6o-
KYl0 MOZEpHM3aLuuio cunaMmm 3aBofa-u3rotoButens ao
ypoBHa SHRIMP-lle/MC (e=extended). [JatnpoBaHue
BeAeTCA Mo pasfINYyHbIM MUHEpPanaM-reoOXpoHOMeTPam
(umpKoH, 6agaeneunTt, NMMPOXNOP, TUTAHUT, NEPOBCKMUT,
pyTWA, anaTuT 1 Ap.) C TOYHOCTbIO Niyywe 1,5% B nHTep-
BaJie OT apxeA A0 KaHO301.

Peanusauua nokanbHol MeToanKkn TpebyeT npose-
JeHnA NpeaBapuTENbHOrO M3yYeHna KPUCTanioB AnA
TOro, Yytobbl MAEHTUGUUMPOBATb N OXapaKTepr3oBaTbh
pa3nuyHble 30Hbl PoCTa MMHEPAnoB, B TOM u4ucie
KaToOONIIOMUHECLEHTHOIO, ONTUYECKOrO N MUKPO30H-
[OBOr0O U3yYeHnA KPUCTasNIoB NPU NOMOLLM CKaHMUPY-
loLero aneKTpoHHoro Mmkpockona CamScan MX 2500,
ocHaueHHoro cuctemont INCA Energy 200 ¢ 3Hepro-
ONCNEPCMOHHbBIM CMEKTPOMETPOM U KaTOAONMOMUHEC-
ueHTHbIM petekTopom CLI/QUA 2. OcobeHHOCTbIo
1 NPerMyLLECTBOM JIOKaNIbHOTO AaTMPOBaHNA ABNAETCA
BO3MOXHOCTb Bbl6Opa Hanbonee CoOXpaHUBLLIMXCA KpW-
cTannuyeckux ¢a3 MMHepPanbHbIX 3ePeH.

MNpn gaTMpoBaHMM OCHOBHbIX W YNbTPAOCHOBHbIX
nopog, a Takxke 3¢ Ppy31BOB, MaNOMOLLHBIX Jaek B KaxaoM
KOHKPETHOM Cilyyae 060CHOBBIBAETCA ayTUrEeHHOCTb LIP-
KOHa. B 60NbLUMHCTBE C/lyYaeB 3TO BO3MOXKHO OCyLLe-
CTBUTb Y>Ke NpW NpeaBapuTesibHOM MOPPONOrMyeckom
NCCNIEAOBAHUN C MPUMEHEHEM OMTUYECKOW MUKPOCKO-
NV WU NP Yry6neHHOM 31EKTPOHHO-MUKPOCKOMU-
YeCKOM 1 KaTOAOMOMUHECLEHTHOM WUCCefoBaHUAX.
B 60nee cnoXHbIX Clyyasx Ansa 000CHOBaHWS ayTUrEHHO-
CTV N ANA NPUBA3KM TOW UM MHOW FreHepaLiv LMPKOHa
K KOHKPETHOMY reosornyeckomMy CobbITUio NPYMEHAIOTCA
[LOMONHUTENbHbIE FTEOXUMUYECKNE U N3OTOMHO-FEOXN-
MUYECKMEe METOAbI NCCNefoBaHNA: N3yYeHne N30TOMHOMN
cuctemaTukn Hf n pacnpegeneHns anemeHToB-npume-
celn, BKMoYasA peaKo3emMesbHble SfeMeHTbl.

[lns patMpoBaHMsA NOpPoA METOLOM NIa3epHON abns-
umn B UMW 3anyweHa HoBas na3epHo-abnALMOHHan
cnctema LSX-213nm G2+ (Teledyne CETAC Technolo-
gies, CLLA) Ha ocHOBe TBepAOTENIbHOIMO HAHOCEKYH[-
HOro nasepa B KOMOWHaAUMWN C MacC-CNeKTPOMETPOM
ICP (nOHM3auMA B WMHAOYKTUBHO-CBA3aHHOW Mna3me)
Bbicokoro paspewenuss NEPTUNE (Thermo Scientific,
lepmaHuA). XapaKTepuUCTUKN HaHOCEKYHAHOro fasep-
HOro MCTOYHMKA, 3anyleHHoro B UWMW: gnnHa BonHbI
213 HMm, vactota 1-20 U, AAUTENBbHOCTb MMMYSbCa
3-5 HC, pa3mep nasepHoro nATHa ot 4 o 200 MKM. ITu
XapaKTepUCTUKA MO3BONIAOT UCMONb30BaTb CUCTEMY
ONs TaKMX BOCTPebOBaHHbIX BUAOB JIOKANIbHbBIX M30-
TOMHbIX aHaNM30B KakK JAaTUPOBKM UCTOYHUKOB CHOCA
0CafloYHbIX 6acceHOB MO [ETPUTOBOMY LIMPKOHY,
nsyyeHve Lu-Hf-cuctem B UMpKOHaX, onpepeneHue
NHAMKaTMBHbIX 3nemeHToB (REE, Hf n ap.) B akueccop-
HbIX 11 MOPOA006PA3YIOLMX MUHEpPaNaX.

Mpn OTCYTCTBUN aBTOXTOHHbIX aKLECCOPHbIX LMp-
KoHoB npumMeHatoTca Sm-Nd, Rb-Sr, Re-Os 1n30XpoHHble
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MeTOZbl AaTUPOBaHUA C MCNOJIb30BaHNEM TEPMOVOHM-
3aUMOHHON Macc-cnekTpomeTpun. Mimetowminca B apce-
Hane UWW macc-cneKTpomeTp HOBOrO MNOKOJIEHMWA
TRITON Tl (Thermo Scientific, fepmaHuA), NOCTPOEHHbIN
Ha 6a3e MHOrOKOJIIEKTOPHOW U30TOMHON niatdopmbl,
obecneumBaeT BocnpounsBogMmocTb no Sr n Nd nyuwe
5 ppm, YyTO AenaeT 3ToT NPMOOP OAHVM 13 TOUHENLLNX
CpeacTB N3MepPEeHNA U3OTOMHbIX FEOXPOHOMETPOB. T
MeToAbl [aTVpoBaHuA 6Gonee TPy#OEMKM U UMeT
6onee BbICOKYIO HeonpegeneHHocTb. C apyron cTtopo-
Hbl, OHN NO3BOJIAT AOMNONHUTEIbHO OLEHUTb Hayalb-
Hble cooTHoweHua mn3otonos Nd u Sr, uto ABnAeTcA
BaXKHENLINM M30TOMHO-TEOXMMUYECKNUM KpUTEPUEM
reHesuca nopog,.

ConyTcTBylollee JaTUPOBaHMIO U3ydyeHne Sm-Nd
n Rb-Sr nzotonHbix cnctem (ID-TIMS) no3sonseT yTou-
HUTb NPUPOAY MarMaTUYeCKNX UCTOYHMKOB MO 3Haye-
HUAM Eng U Es, a Takxe onpepenutb Nd-mofenbHbIN
BO3pacT nopoga.

OnbIT paboTbl MOKa3bIBAET, YTO CPEfM FeOXPOHO-
NOrnyecKnx MeTofoB AOMUHVPYIOLWMM ABNAETCA NO-
KanbHbIA BapuaHT usydyeHna U-Pb cuctembl B uupko-
Hax — OKoso 75 % onpefeneHunit BO3pacTta, OCTasibHoe
npUXxoanTca Ha n3oxpoHHble Sm-Nd n Rb-Sr meTogpbl.
B eAMHNYHBIX, 0COBEHHO CNOXKHbIX CyYanX, [OMOSHU-
TeNibHO NpuMmeHstoTca Re-Os gatnpoBaHve no monunob-
feHnTam 1 onpepeneHne Hf mogenbHoro Bo3pacTa no
LMPKOHaM.

bonee pa3sBepHyTas xapaKTepucTMka METOAOB U
WHCTPYMEHTapUA reOXPOHONIOrMYeCcKmx NccnegoBaHnm
N n3oTonHon reoxumun LMW nprBepeHa B pabote
C. A. CepreeBa ¢ coaBtopamu (O630p COBpPEMEHHbIX
MEeTOLOB U30TOMHOM FeOXPOHONOrmM (CoCTaBHasA YacTb
leoxpoHonornyeckoro Atnaca) / C. A. Ceprees [u ap.].
CN6., 2015. URL: https://karpinskyinstitute.ru/ru/info/
geochron-atlas/geoch-atlas_obzor.pdf).

B LIKIM «feocneKkTp» [eonormyeckoro MHCTUTYTa UM.
H. 1. Jo6peuosa CO PAH (r. YnaH-Yn3) U-Pb nsotonHbii
aHanm3 uMpKoHa MeTOAOM Na3epHol abnaumm BbINon-
HANCA Ha MAcC-CMEKTPOMETPE BbICOKOrO pa3speLleHuns
Element XR (Thermo Fisher Scientific), coeanHeHHbIM
C NPUCTaBKOW AJf1s nasepHoro npuoéopa UP-213 ¢ gnu-
How BOMHbI n3nyyeHnsa 213 Hm (New Wave Research).
WNHcTpyMeHTanbHble napaMeTpbl IPUO0POB 1 MeToAMKa
n3MepeHnin onucatHbl B [28].

2. OnpedeneHue co0epXaHuli XUMUYEeCKUX 3/1eMeH-
mog 8 nopooe.

Pabotbl nposoannunce B LIJT. JlabopaTtopura akkpe-
avntoBaHa AALL «AHanuTukar, aTTectaT akkpeguTaumm
Ne AAC.A.00619, B COOTBETCTBUM C TPEOOBAHVAMY MEX-
ayHapopHoro ctaHgapta MOCT ISO/IEC 17025-2019.

OnpepeneHne copepXaHWil OCHOBHbIX MOPOAJO-
06pasyoLmx OKCUAOB (CUNUKATHBIN aHaNM3) OCyLLecT-
BNAETCA peHTreHocneKTpanbHbiM dnyopecLeHTHbIM
METOAOM C UCMOMb30BaHNEM PEHTFEHOBCKOIrO MHOrO-
KaHanbHoro cnektpometpa ARL-9800 (LUsenuapus),
Mo3BONAOLLErO NPON3BOAUTL M3MepeHna B obnactu
OonviH BonH o1 1,2 no 0,18 HM. AHanu3 BbINONHAETCA
no metoauke npegnpuAatna lll Kateropum TOYHOCTU
MI Ne 17/2013, pa3paboTaHHoin B LIJ1 n BKNtoUYeHHON
B 06/1acTb akKpeauTaumu.

[na onpepeneHva cogepaHnini MUKPOKOMIMOHEH-
TOB (pefKknx, pepko3emenbHbIX KU HEKOTOpbIX ApY-

X XUMUYECKUX D/IEMEHTOB) WCMOMb30BaNCA MEeTof
MaccC-CMEKTPOMETPUMN C MHAYKTVBHO CBA3AHHOW Mas-
mon (ICP-MS). LJ1 ocHalleHa Tpemsa mMacc-CrnekTpome-
Tpamu C NHAYKTUBHO-CBA3AaHHOWM Nfa3mon: «naH-6100
DRC» un «Agilent-7700x» Begywux ¢rpmM-nponsBoau-
Tenem aHanUTMUYeCKoOW TexHUKN «[lepKuH-dnmep»
n «Agilent Tech». PaboTta npoBoannacb no Metogmkam
npeanpuatna (MIN N2 10/2010 n MIN N2 25/2020), pas-
paboTaHHbIM B LI/ 1 BHeceHHbIM B 06nacTb akkpeaunTa-
unn. NMprMeHeHne COBPEMEHHOTO NPOrPaMMHOIO KOM-
rnieKca no3BosAeT obecneunTb nNpegenbl 0OHapyKeHUs
3/1eMEHTOB B TOpPHbIX Mnopopax Ha yposHe 0,0002-
0,01 r/t.

Onpepenannucb copgepxaHua 42 snemeHToB. [nA
BCKPbITUA NPo6 ropHbIX Mopof, B 3aBUCUMOCTA OT
CBOWCTB OnpefensaemblX 371eMeHTOB, UCMOb30BannCh
[Ba cnocoba. MeTop cnnasneHvs Npo6bl C METAbOPATOM
NNTUA ABNAETCA HaUYULWM [NA aHanm3a Ha pefKo3e-
MeNbHble 371IeMEHTbI, TYrOMNIaBK1e MeTasslbl, HEKOTOpPbIE
LpYyrue 3femMeHTbl U NMPUMEHANCS Ana onpefeneHus
cofepxaHui Ba, Be, Ce, Cr, Cs, Dy, Er, Eu, Ga, Gd, Hf, Ho,
La, Lu, Mo, Nb, Nd, Pr, Rb, Sm, Sn, Sr, Ta, Tb, Th, Tm, U, V,
W, Y, Yb, Zr. MeTop «NONHOro» pasfioKeHus NPob cMecbio
KOHLEHTPMPOBaHHbIX KWUCIOT U OKUCIUTENEN OCHO-
BaH Ha peakLUAX KOMMOHEHTOB MPobbl C KMCIoTaMu
1 06pa3oBaHNEM COJEN, PAaCTBOPUMBIX B pa3baBneHHoN
a30THOW KucrnoTe. [JaHHbI cnocob onTumaneH ans
onpepeneHns aNeMEHTOB, 0Opa3yoLWNX IErKoeTyume
CcoeaVHEHMSA 1 MPUMEHSANCA /1A ONpeeneHns KOHLeH-
Tpaumn Ag, Bi, Co, Cu, Li, Ni, Pb, Sb, Sc, Zn.

MPEOBAPUTEJIbHBIE PE3YJIbTATDI
NCCNEQOBAHUN (2022-2024 rr.)

VccnepoBaHuamm B 2022-2024 rr. 6bina oxBaveHa BCA
Tepputopua Poccun. MNpuroputeTHbIMKN ABAAAUCH FOp-
HOCKnaguaTble PervoHbl, obnagarLlme 3HaUnTeSIbHbIM
MeTannoreHnYecknum noteHumanom. Beibopy obbekToB
npegLwecTBOBas KOMMIEKCHbIV aHann3 reoormyeckoro
CTPOEHMA 1 U3yYeHHOCTN TeppuTopui. MNpegnoyteHne
OTAaBaNoOCb PYAOHOCHbIM KOMMeKcam, neTpoTmnuye-
CKMM ObObeKkTam NMbo 0b6beKTam, MosyyeHne HOBOWM
MH$OPMaLMK MO KOTOPbIM AaBano BO3MOXKHOCTb pa3pe-
LUeHNA KaKUX-MO0o KnoyeBbiX Npobsiem reosiormyeckoro
CTPOEHMA NN MeTASINIOreH pernoHa.

[atupoBaHne MarmaTnyeckux u metamopduye-
CKMX KOMMNEKCOB C COMYTCTBYIOLWMM KOMMIEKCOM
aHaNNTUYeCcKnXx unccnegoBaHun nposegeHo B 500
OnopHbIX NyHKTax (puc. 1). MNMonyyeHHble pe3ynbTathl
onepaTMBHO NCMOSb30BaINCh NPY YTOUHEHNM CXEM KOp-
penAauyum marmatmama u Metamopdursma, CoCcTaBieHU
HOBbIX 1 OOHOBNEHUW cyulecTByowmx MK cpenHero u
MenKoro macTtaba, cBOAHbIX U 0630pHbIX KapT Poccun,
BO MHOMMX CJly4yasx CrNocoO6CTBOBaNU 3HAUMTENIbHOMY
Nporpeccy B YacT! PEKOHCTPYKLMUM MeTannoreHmnye-
CKOW 3BOJIIOLMN W Te0sIOrMYeCcKon UCTOpPUM Pa3BUTUA
pernoHos.

Tak, Hanpumep, ANA paHHEeNaneo030MCKUX FPAHUTO-
NAHbIX UHTPY3UIA LeHTpanbHou YacTn Ky3Heukoro Ana-
Tay (Antae-CasHcKas cKnaguatas 06/1acTb), C KOTOPbIMU
CBfI3aHbl MHOTOUYMNC/IEHHbIE MPOMBILAEHHO 3HAYMMble
MeCTOPOXKAEeHWA, B MePBYD ouyepedb 30/10TOPYAHbIE
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Puc. 1. PacnonoskeHune nyHKTOB reOXPOHONOrMYeCKmX N N30TOMHO-TeOXMMUNYECKNX NCCIIeA0BaHMNI reosiornyecknx Komnnekcos B 2022-2024 rr.

Fig. 1. Location of geochronological, isotope, and geochemical research points of geological complexes in 2022-2024

1 monnbaeH-nopodrposble, nonyyeHo 30 Hosbix U-Pb
JaTUPOBOK, BbINOMHEHHbIX MeTogom SIMS ¢ mcnonb-
3oBaHnem npubopa SHRIMP-lle. MpuBneueHne petpo-
CNeKTUBHOW MHPOPMALIK MO PErVOHY B YacTy U30TONM-
Horo gatmpoBaHuA [1; 5; 7; 8; 10; 13-15; 21-25; 29-32],
a TaKkKe KOMIMIEKCHbIA aHanmM3 reoxXpoHONOrMYeCcKnX
JaHHbIX W TFeOXVMUYECKMX MaTepuanoB MO3BONWAN
B 3HAUNTENIbHOWN Mepe YTOUHUTb CYLLECTBYIOLLYIO CXeMY
KoppenaumMm marmatnyeckmx kommnnekcos KysHeu-
Koro Anatay 1 060CHOBATb LIECTb 3TAMoB paHHenasne-
030MCKOro marmatmama (puc. 2).

PaHHe-cpegHekembpuiickuiA 3tan (515 £ 3 —
502 + 3 MnH neT) NpeacTaBNeH AMOPUT-TPaHOANOPU-
TOBOW accoumaumenn ¢ OCTPOBOAYKHbIMY XapaKTepu-
CTMKaMM (CaAPUHCKNIA, MapTaNMMHCKUN? KOMMNEKChI).
K cpenHemy keMbpuio — paHHeMy OpAOBUKY NPUypo-
YeHO CTaHOBMNEHME rPAHOAVNOPUT-TPAHUTHBIX 6aToNMTOB
(TurepTblwcknin, Ynbatcknin, YneHb-Tyumcknin n gp.)
AKKPELIMIOHHO-KOMTM3MOHHOW NPUPOAbl TUFEPTbILLCKOrO
Komnnekca ¢ AByma dasamu BHegpeHusa (499 + 4 —
484 + 51480 + 3 — 468 + 4 MSH neT).

C rpaHuTHbIMKM 6aTonMTamMy MNPOCTPAHCTBEHHO
conpskeHbl 6onee Mesikve, NOYTM OAHOBO3pPACTHbIE
WHTPY31I rabbpo-MOHLIOANOPUT-CUEHUTOBOMO COCTaBa,
bopMmpoBaHMe KOTOPbIX MPEANoONoXKUTENIbHO CBA3bI-
BaeTCA C AeATeNbHOCTbIO PaHHENaNe030MCKOro niaomMa
[19]. OHM Noapa3aenaAlTCs Ha KOTTaxCKuii rabbpo-MoH-
LOANOPUTOBBIA C CUEHUTaMMN KOMIMIEKC CpefHeKeM-
6puiickoro BospacTa (496 £ 3 — 505 = 5 mnH ner)
N OAVHCKUA CUEHUT-TPAHOCMEHUTOBLIA KOMMJIEKC
no3gHero Kembpusa — paHHero opfoBurKa (471 +3 —
492 + 4 MnH net).
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Ocobylo npobnemy npeacTaBnsieT onpefeneHue
BO3pacTa rpaHWTOMAOB, C KOTopbiMM B Ky3HeLKoM
Anatay conps)KeHO MOoNMbaeHOBOE OpyAeHEHME MPo-
MbIWJIEHHbIX MacwTaboB (Copckoe, AracKblpcKoe,
Mnuynbckoe MecTopoXaeHua u cepua NpoAaBneHni) [3;
27]. PygoHOCHble NHTPY31M NPOCTPAHCTBEHHO CBA3aHDI
C TpaHWTamMy TUrepTbILICKOro KOoMmiekca, obpasytoTt
cpeav HUX Hebonbluve (MeHee 5-7 KM?) rmnabuccanb-
Hble WHTPY3MBbI, TPELWMHHbIE MNAMTOOOpa3Hble Tena
W WITOKM (COpCKana «KapKacHas» MHTPY3KA), OTNYAOTCA
MOBbILIEHHON LWENOYHOCTbIO, MpPeAcTaBieHbl MesKo-
N TOHKO3EPHUCTbIMW, PEAKO CPeaHe3epPHUCTbIMU rpa-
HOCMEHWTaMK, KBAPLIEBbIMU CUEHUTaMU, CUEHWTaMM,
YMePEHHOLLENOYHbIMY FPaHUTaMM 1 NeNKorpaHNTamu,
YyacTo ux NopdupoBbIMK pasHocTaMM [2; 20; 26].

Bpemsa popmupoBaHus 1 06beM 3TOro pyAOHOCHOTO
KOMMeKCa [AMCKYCCMOHHBI. Pe3ynbratbl Ar-Ar gatupo-
BaHMA nopopn CoOpcKoro MeCTOPOXKAEHMA MOKa3blBAKOT
LUIMPOKUIA pa3bpocC BO3PACTOB B MHTEPBAJIe OT OPAOBMKa
[l0 paHHero aeBoHa [26]. U-Pb-gaTtnpoBaHve nopog Tak-
e He NPMBEeNo K O4HO3HAYHbIM BbiBOAaM. [onyyeHHble
[aHHble CBMAETENIbCTBYIOT O AJ/IMTENIBHOM PA3BUTUN Pya-
HO-MarmaTM4yecKoln CUCTeMbl B UHTepBasne OT CpefHero
Kembpus fo KapboH-Nepmckoro BpemeHu [1].

JlononHnTenbHble reoxpoHoNorMyeckne mnccieno-
BaHuA (U-Pb metop SIMS ¢ npumeHeHnem SHRIMP-II)
B paMKax HacToswero npoekta nopog Copckoro
1 6nn3nexalymx MHTPY3MBHBIX MAaCCMBOB, aHaIU3 COBO-
KYMHbIX N30TOMHO-TEOXMMUNYECKMX JaHHbIX MO3BONUIIM
OrpaHNUNTb BO3PaCT PYLOHOCHOWN UHTPY3UN UHTEPBA-
oM 449 + 3 — 466 + 3 mnH net O,_3. [Tpn 3TOM TaK Ha3bl-
Baemble «pyfHble nopdupbl» (rpern3eHn3npoBaHHble
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nenKorpaHuT-nopdUpbl, YMEpPEHHOLENOYHbIE NeNKo-
rpaHuUT-nopdrpbl ¢ MONMOAEHOBOW MUHepanu3almen)
XapaKTepursyTca Hambonee MONOAbIMY M3OTOMHbIMU
BO3pacTamMy 1 JOCTaTOUYHO Y3KMM BPEMEHHbIM NHTep-
Basiom 451 + 3 — 449 + 3 mnH neT (puc. 3).

Mo pe3ynbratam HacTosALel paboTbl 3Ty MHTPY3UB-
HYI0 accoumaLmio npegaraetca 060cobUTb B caMocTo-
ATENbHbIV COPCKUI CUEHUT-TPAHOCUEHUT-CYOLLENOYHO-
nenKorpaHuToBbIN KoMrnekce O,_s. Ero popmmpoBaHune
npegnonaraetca B 06CTaHOBKe TPaHCHOPMHOI KOHTU-
HeHTaslbHOW OKpauHbl CMOMPCKOrO MasfieOKOHTMHEH-
Ta. [lpyraa Touka 3peHua npegycMaTpuBaeT yyacTtue
B reHesunce Nopog MaHTUMHOro nnaoma [3].

3aBepLualoT paHHEMNaNeo30MCKMI MarmaTism B Kys-
HeLKoM AnaTtay Cxokue no 065mnKy 1 cocTaBy C COPCKAM
KOMMeKcoM rmnaburccanbHble rpaHuTonabl ¢ Bo3pac-
ToM 423 + 3 — 433 + 4 mMAH net Sy, (cakcblpcKmii
KOMMEKC).

Jpyroii npumep KacaeTcs AKebaLlCKON 3eieHoCaH-
LEeBOW TOMLUM, UMEIOLLEN LINPOKOE pacnpoCTpaHeHme
B 3anagHom CasHe 1 paccmaTpuBaloLLeNCca B KauecTse
3NIeMEeHTa aKKPELIMOHHOW NPu3Mbl BEHA-KeMOPUINCKow
OCTPOBHOW fyrKi, O YeM, B YaCTHOCTU, CBUAETENbCTBYIOT
nposBfieHNa BblcOKObGapHoro metamopduama cpegm
3eneHblx cnaHues [17; 18]. Bonpoc o Bo3pacTe 3eneHo-
CJIaHLIEBOrO KOMIIEKCA, NpuUpoae cybcTpaTta U meTa-
Mopdr3ma ABNAETCA NPeaMeTOM AJINTeNIbHbIX AUCKYC-
cuii. C y4eToM CKYLHbIX NMasieOHTONIOrMYeCKX OCTaTKOB
(MUKpodUTONUTBLI, MUKPODOCCUNM) BO3PACT TOJILLN
YCNOBHO NPVHUMAETCA B MHTepBasne NO3fHNA BeHA —
HUXKHUIA Kembpuid (TommoT) [9]. BbicokobGapuueckuii
MeTamopdumsm, no faHHbiM “OAr/3°Ar-nccnepoBaHnii
deHruta n rnaykodaHa u3 cnaHues gkeballckon cepuy,
JaTmpyeTca opaoBUKCKUM (464,1 + 9,7 mnH neT) [4].

B pamkax HactoAawen [lporpammbl NpoBefeHO
U-Pb n3oTonHoe gatmpoBaHue C MOMOLLbIO Sla3epHON
abnAunn [eTpUTOBbIX LMPKOHOB M3 3e/IeHbIX C/laHLeB
Ixebawickon cepun B paspese no p. EHucein (Huxe
CaaHo-LlyweHckon NC). B pesynbraTte nccnegosaHni
YCTaHOBNEHO, YTO MUHMMAJIbHBbI BO3PacT AeTPUTOBbIX
3epeH MarmaTnyecKoro reHesuca B cflaHLuax cocTaBnsaeT
497-481 mnH net (€3) (puc. 4). U3 aToro cnepyert, uto
BO3PaCT 0CafIKOB, KOTOPble CIYXKM MPOTONNTOM CJlaH-
LieB, He MOXeT ObITb ApeBHEE BEPXHEFO KEMOPUS 1 UTo
B KauecTBe TaKOBbIX MOIMN CAYXWUTb COMPAMXEHHble
C pKeballckol cepurelt 1 obnagatoLme CXOXKMMY CTPO-
€HVEM pa3pe3oB U TeKCTypor dnuwoungHble daunn
ManoabakaHckol V—C;, Koxowckol €7 1 KapaToLLCKoW
€,_3 TOoNW. MOXHO TaKXe OTMETUTb XOPOLUYK CXOAU-
MOCTb CMEKTPa pacnpeneneHnsa BO3pacToB AETPUTOBbIX
3epeH LMpPKOHa AxeballcKol TOMLLM U TOPHOANTaiCKoM
cepum €,-C, 3 [6].

Ona kaxporo m3yyeHHoro B pamkax [porpammbl
reoniormyeckoro obbekTa npeaycMaTprBaeTcsa CoCTaB-
NleHne UTOroBOro JokymeHTa — [lacnopTa, KoTopbin
CyMMUpPYeT pe3ynbTaTbl METPOSIOrMYECKNX, M30TOnN-
HO-TEOXMIMMYECKMX M FeOXPOHONOMMYECKNX nccnego-
BaHWI, COOEPXKUT KpaTKre CBeAeHNA NO U3yYeHHOMY
06beKTy (reorpaduryeckas 1 KOOpAVHATHAA NPUBA3KA,
reonormyeckas nosuuus, GopmaumoHHasa NpUHaaIex-
HOCTb U Apyrue ceegeHus). MiHopmauma BKioyaet
MOACHALLUN TEKCT, GparMeHTbl KapT, TabnmLbl, CXeMbl,
rpadukmn, dotorpadum u apyrve snemeHTbl, Wo-

cTpuipylowmne pesynbTatbl nMcciefoBaHui. [Nprumepbl
MacrnopToB AJ1A Pa3/IMYHbIX TUMOB FeONIOMMYECKX KOM-
NNEeKCoB NpVBeAeHbl B [ONOMHUTENbHbIX MaTepuanax
K cTaTbe. B panbHeiwem nnaHvpyetca nybnukauua
c60pHIKKOB [MacnopToB, CrpynnMpPOBaHHbIX MO Perno-
Ham PQ. PaboTamu Takxke npefycMOTpeHa UHTerpauus
pe3ynbTaToB C 3NEKTPOHHbIM pecypcom OIBY «AHCTu-
TyT KapnnHckoro» «feoxpoHonornyeckmi atnac-crnpa-
BouHMK» [http://geochron.karpinskyinstitute.ru/].

3AKJTIOYEHUE

YunTbiBas MONMOXMTENbHbIA OMbIT MEepPBOro 3Tana
CUCTEMATUYECKNX WCCNefoBaHNN, OYEBUAOHYIO BaX-
HOCTb FeOXPOHONOIMMYECKUX M N30TOMHO-reoXnummye-
CKMX paboT [na JanbHenwero pasBuTMA rocygap-
CTBEHHOrO reoforMyeckoro KapTMpoBaHUA C BbIXOAOM
Ha KayeCTBEHHO HOBbI YPOBEHb, MNaHNPYyeTCA Npo-
JlomKeHre NofobHbIX paboT B paMKax NMOCTOSHHO Jei-
CTBYyIOLWLEN FOCYyAapCTBEHHOW nporpammsbl. [py 3Tom
aHanM3 COCToAHWA fen B 3Toli obnactu no3Bonser
Ha gaHHOM 3Tane cPopMynMpoBaTh PAL aKTyanbHbIX
3a/lay, CBA3aHHbIX C obecneyeHnem rocyjapCTBeHHbIX
KapT HOBOrO MOKOJMIEHUA pe3ynibTaTaMy COBPEMEHHbIX
AHANMMNTUYECKMX UCCNefoBaHUN, UX CUCTeMaTMU3aumen
N NPYMEHeHneM B NPaKTUKe pPervoHanbHbIX reonoru-
YyecKnx pabor.

1. NoABUNOCb OrpOMHOE KONMYECTBO HOBOW BbICO-
KOKaueCTBEHHOM W BbICOKOTOYHOWN aHaNUTUYeCKom
nHbopmauny, umelolein GonbLoe reosornyeckoe
3HaueHne. O6bemM HOBOW WHOPMaLMU Ha MOPAAOK
npeBblllaeT KONNYeCTBO pe3yNbTaToB, NMOyUYeHHbIX 3a
BCe npegblgylime rogbl. Mpeactont 6onblan pabota
Mo cucTeMaTv3aumni M OCMbICIIEHUIO 3TON MHbOPMa-
uun, oNAa yero HeobXxoAMMO cO3fjaHve CrneuunanbHON
MOCTOAHHO AENCTBYIOWEN paboyein rpynbl SKCNepToB
OIrBY «MHctutyT KapnuHckoro» npu HayuHo-pepak-
LIMOHHOM COBeTe MO reosIorMyeckoMy KapTUpPOBaHMIO
Tepputopun Poccuiickon Qepepaummn OegepanbHoOro
areHTCTBa Mo HeApPOMNONIb30BaHUIO.

2. B pApe cnyyaes cyLlecTBOBaBLUME reofiornyeckme
MOAENN CTPOEHMA TeppPUTOPUIA OKa3anncb HeCcocTos-
TeflbHbIMU U TPeObyoT nepeocmbicneHns. CepuiiHble
nereHAbl YacTO HYXKAAKOTCA He TONbKO B KOppeKLuu,
HO M B KapAuHalbHOM MepecmoTpe, YTo onpegens-
eT HeobXxoAMMOCTb MPOBefeHNs LiefIeHanpPaBIeHHOMN
paboTbl MO NX COBEPLIEHCTBOBaHUIO Ha BCEW TeppUTO-
pun PO, c nepeBogoM 3TOro HanpaBfeHNA B Nepcrek-
TUBE B PEXKUM TEKYLLErO MOHUTOPVHTA.

3. Crana ouyeBUAHOW aKTyalbHOCTb NpoBedeHUA
cneumanbHbIX OMbITHO-METOAMYECKMX PaboT Ha TUMo-
BbIX r€0NOMMYeCcKnX CTPYKTypax (MoIMroHax), rMaBHbIM
06pa3oM MONMXPOHHbIX — MonAMMeTamopdrUecKnx,
pPemob1nM30BaHHbIX 1 MHOFOCTaanIiHbIX. Takre paboTbl
JafyT OTBET O MPMMEHMMOCTM KOHKPETHOrO KOMIJIeKca
METOA0B M30TOMHOMO aHann3a K U3y4YeHnio NHAMKaTUB-
HbIX reoNorMyecKmnx NPOLLeccoB, NO3BOMAT pa3paboTaTb
1 BHeApWTb HOBble 3P deKTUBHbIE NOAXOAb! UCCIIeA0Ba-
HWIA, HAYMHAA C NEPBUYHOTO reosIOrMYeCcKoro n3yyeHuns
00beKTa 1 ero onpoboBaHNsA, 3aKaHUMBasA MHTEpMpe-
Tauumen n MMrJIeMeHTauren 13oTonHom nHGopmauun.
MpoBeneHne oMNbITHO-MeTOAMYECKNX PaboT No3BonuT
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Puc. 2. Pesynbtatbl usotonHoro (U-Pb) gatuposanus (SIMS SHRIMP-lle, ID-TIMS, LA-ICP-MS) marmaTuyeckux nopopg KysHeukoro Anatay

M npuneraowmx TeppuTopun

Fig. 2. Results of isotope (U-Pb) dating (SIMS SHRIMP-lle, ID-TIMS, LA-ICP-MS) of igneous rocks of the Kuznetsk Alatau and adjacent areas
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Puc. 3. lnarpaMmmbl C KOHKOPANAMM ANA LMPKOHOB «PYAHbIX NOP-
dupos» copckoro kKomnnekca (Copckuin maccus, Copckoe Monn6G-
[eHOBOe MeCcTopoXKJeHune)

McTouHwmk: coctaneHo astopamn [ A. babuHbim, A. T. Maxanko, M. 3. Ky-
Toipesolt, C. A. CepreeBbiM, UCTOYHMK Npobdbl K-64: [32]

Fig. 3. Concordia diagrams for zircons of the “ore porphyries” of the
Sorsk Complex (Sorsk Massif, Sorsk molybdenum deposit)

Source: by the authors G. A. Babin, A. G. Pakhalko, M. E. Kutyreva,
S. A. Sergeeyv, source of sample K-64: [32]
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Puc. 4. TnctorpaMmbl 4acTOTbl BCTPEYAEMOCTM U KPUBbIE OTHOCU-
TeNbHON BEPOATHOCTN BO3PACTOB LIUPKOHOB U3 3eNeHbIX CIaHLEeB
Ixebaluckoin cepun (Npobbl 6261, 6262, 6264)

Fig. 4. Bar charts of occurrence frequency and relative probability
curves of zircon ages from greenschists of the Dzhebash series
(samples 6261, 5262, 5264)
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pa3paboTtatb M BHEAPUTb LOMOSHUTENbHbIE BbICOKO-
3dpdeKTUBHbIE METOAbl WCCNeAoBaHusA, peanusaumns
KOTOPbIX BO3MOXHa C MCMONb30BaHNEM MMEILLEeroca
obopyaoBaHus (n3otonHble cuctematuky Li, Cu, Ni,
Ag, Lu-Hf, La-Ce B nopopax 1 munepanax, C, O, N, S Bo
BK/IOYEHUAX B MUHepanax 1 ap.).

4. Ha3spena HeobxoAMMOCTb pa3paboTku yHUdU-
LIMPOBaHHOrO KOMIJIEKCA COBPEMEHHbIX JlabopaTop-
HO-aHaNUTUYECKUX UCCNefOBaHNIA, HeoOXoAMMOro Ans
noslyyYeHns NOHOMACLITAaGHOrO 1 HayYHO-aieKBaTHOMO
reosIorMyeckoro 3HaHUA O KOHKPETHOW TeppuTopuu
(Hanpumep, nuct locynapcTBEHHBIV reosiornyeckom
KapTbl) 1 06A3aTeNbHOrO ANA NPUMEHEHNA NPY Pacxo-
[LOBaHUM CPefCTB rocyapCTBEHHOro broxeTa. Pesynb-
TaTbl 3TUX WUCCNE[OBAaHUN [OMKHbI COCTaBUTb OCHOBY
HOBbIX PEervoHasibHbIX CXeM KOppenAuun reonoruye-
CKMX COOBITMIA 1 MPOLECCOB pPyfoobpa3oBaHus.
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