MeToabl 1 MeTOANKM NPOrHo3a, NOMCKOB,
OL€HKM 1 pa3BeaKn METOPOXKAEHWI

KOJINYECTBEHHBIN MOPOOTEHETUYECKUH
AHANIN3 N OLLEHKA ANTMA30HOCHOCTH
NOMCKOBbIX MNOLAAEN BOCTOYHOIO
bEJIOMOPbA

MpedcmasneHbl 3mansl U cMACUU KOJIUYECMBEHHO20 MOppo2eHemuye-
CK020 aHA/U3a UHOUKAMOPHbLIX MUHEpasos Kumbepsaumos u npumepel Uc-
Nosb308aHUs OAHHO20 Memo0dd 0/19 NACNOPMU3AUUU YXKe OMKPbIMblX meJs U
munu3ayuu nouckossbix opeosios. COendaH NPoeHO3 HA Bbisie/ieHUe HOBbIX MeJ
Ha meppumopuu BocmoyHo2o besiomopes.

Kntodesbie c/108a: KuMbepaumel, asamMassl, NOUCKOBbIE OPeOosibl, WIUX080U
adanus.

MN3yuyeHne mumHepanoB-cnyTHMKoB anmasa (MCA) B pa3HOBO3-
PacTHbIX BTOPUYHbBIX Opeosiax, CONPOBOXAALWMX KUMbepnmTbl Ap-
XaHrenbckon nposuHUun (AAI), BbIABUIO NOVCKOBbIEe 0COHBEHHOCTU
[aHHOWN TePPUTOPUN: HU3KNE COREPKAHNA NHONKATOPHbIX MUHEpPa-
nos kKnumbepnmtoB (MMK), xopoluasa coxpaHHOCTb KpaTepHbix daLmi
N He3HAYNTE/IbHbIN SPO3NOHHDBIN Cpe3, 3HAUNTEe/IbHAaA MOLLHOCTb Me-
PEKPbIBAOLLMX OTAOXKEHUN, cnabas AnHaMMYeckas akTUBHOCTb COB-
pemeHHbIX BoAOTOKOB. OTMeueHHble GaKTopbl YCII0XKHAT NpoBeje-
HUe CcUCTeMATUYECKUX LWINXOMUHEPANOTMYECKUX UCCIefoBaHUIN Ha
TeppuTopUn BocTouHoro benomopbsa 1 TpebyloT COBEPLIEHCTBOBA-
HUA MPUMEHAEMbIX METOAVK.

bbinu n3yyeHol MMK Ha HeCcKONbKUX MOUCKOBbIX YYacTKax, OX-
BaTbIBAKOLLMX MSIOWAAN Pa3BUTUSA BTOPUYHBIX OpeosioB BO6NIM3N Me-
ctopoxaeHna um. M.B.JlomoHocoBa (3onotuukuii, [MMoHepcKuin
yuyacTku), Tpyokn um. B.Mpnba n Tpybok BepxoTrHckon rpynnbl (be-
nopeyeHcknin), B npegenax KennHckoro nona (MuHexckan, Jonma-
ToBCKan, Emeukasa nnowagaw). MNpoaHanusmpoBaHbl COTHW Npob 13
nepeKkpbIBalOLWNX KUMOEPANTbI Nane030MCKNX OTIIOKEHUN, a TakXKe
M3 Pa3HOBO3PACTHbIX U pa3HodaLManbHbIX YeTBEPTUYHbIX (purc. 1).
WccnenoBaHus BKIOYanM onTuyeckrne HabnoaeHUs 1 NoKpucTanb-
Hoe onucaHne MK n pasgeneHue mx no mopporeHeTMyecknm Tu-
nam; 3/1eKTPOHHO-MUKPOCKOMMYECKOe U3yUyeHre 0COBeHHOCTEN
mukpomopdonorum UMK n konmyectseHHyto 06paboTKy 3TanoOHHbIX
n3o6paxeHui; 06o6LLeHne pe3ynbTaToB 1EKTPOHHO-30HAOBbIX MU-
KpoaHanusos UMK ¢ nocnepytouleint ctatuctnyeckorn o6paboTkol
NOJyYEHHbIX JaHHbIX MO NPOrpammam KnacTepHOro v UCKpUmMu-
HaHTHOrO aHanM30B; 0606LleHne AaHHbIX n3ydyeHna MIMK cnekTpo-
CKOMMYECKUMIN MeTodamu (ONTuyeckasa CMeKTPOCKOMUA M KONopu-
meTpus, VIK-cnekTpockonusa, TEPMOMArHUTHBIN aHanus).

[na BoccTaHoBneHnAa ucropum murpauun VIMK BbinonHeH Ko-
NNYEeCTBEHHbIN MOpdOoreHeTUYECKUI aHanm3, MeToamKa KOToporo
pa3pabaTbiBanacb C YYETOM COBPEMEHHOrO COCTOSIHUSA MUHepaso-
rMyecKMX MeTOLOB MOUCKOB M Pa3BEfKU MeCTOPOXAeHWI anmMasa
[3, 4, 13, 17, 20]. AHann3 NoOKa3bIBaeT, YTO BblAeNIeHNe XUMUKO-TeHe-
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Puc. 1. CXEMA PA3MELLIEHWA KAMBEPTIUTOB 1 COMYTCTBYIOLUETO MATMATU3MA (a), PACTIPEAENEHWE BTOPUYHDBIX OPEO-
1N0B (6) B APXAHTENbCKOI ANMA30HOCHOW MPOBUHLINM (MO B.BTPETAYEHKO, 2008 T.):

1 — Konbcko-Kynonckuin (1), 2 - benomopckuii (Il), MypmaHckun (Ill) 6noku; 3 — 30Ha naneonpoTepo30NCKo TEKTOHO-
TepManbHoOl nepepaboTkn (a — npegnonaraemble rpaHuLbl 30Hbl, 6 — oceBas NMHNA [MaBHoro benomopckoro wea); 4 —
061aCTN NOBBILEHHOTO 3M1IEKTPUYECKOTO COMPOTUBAEHNA FMYOVHHbBIX FOPU3OHTOB 3€MHOW KOPb, BblAeNIeHHbIE MO AaH-
HbIM MT3; dopMaLMOHHO-MUHepareHNnYecKne 30Hbl: 5 — ApxaHrenbckas, 6 — 3uMHebepexHas; KumbepnutoBas o6nacTb
(WEnoYHO-yNbPaoCHOBHOIO BYyNKaHU3Ma) HOro-BoctouHoro benomopba: 7 — 3MHe6epeXHbI paioH anMa3oHOCHbIX
KMOepnuToB — 6ecnpokceHoBbIx NUKpUTOB (1 — KenuHckoe, 2 — Meropckoe, 3 - Menbckoe, 4 — YepHoo3épckoe, 5 —
3onotuukoe, 6 — BepxoTnHckoe nons), 8 — mecTopoxKaeHune anmasos M. M.B.JTomoHocoBa (1), Tpy6ka nm. B.Ipnba (2),
9 — ApxaHrenbCKunin panoH penbAwnaTonaHbIX MMKPUTOB — OIMBUHOBbIX MenuanTuToB (7 — Cykcomckoe, 8 — YnaBrHCKo-
Mxxmo3epckoe nons), 10 — parioHbl C HEACHBIMU NepPCrnekTMBaMM anMa3oHOCHOCTY; 11 — CosaHa-TIMHEXCKUI paloH pa3Bu-

TnA 6a3anbToBbIX TPY6OK (10 — TypbrHCKOE none)

Tnyeckux rpynn UMK Ha ocHOBaHWM GUMHApHbLIX ©
TPOWHbIX AMarpaMm He BcCerga AaéT OfHO3HauHble
pe3ynbTaTbl, @ CJIOXKHbIE W C/IMLIKOM JeTaslbHble Cxe-
Mbl MOKPUWCTasbHOro onucaHma anmas3os n MCA He
noaxoaAT AsA MaccoBbix uccregoBaHuin. OcobeH-
HO 6osblUMe TPYAHOCTU BO3HMKAKT Npu obpaboTke
npo6, oTo6paHHbIX Ha TeppuTopum AAI, B KUMbep-
NNTaxX KOTOPOW 3HAUUTESIbHYIO YacTb COCTABMAIOT TaK
Ha3blBaeMble «HWN3KOCMYTHUKOBbLIE» PA3HOCTU, OTU-
YaloLmnecs HMU3KMM BbIXOAOM BblCOKOOapPHbIX MUHE-
panoB B TAXENON dpakumu, x MeNKUMU pasmepa-
MU U BbICOKOW 3aCOPEHHOCTbIO MPO6 KCEHOreHHbIM
MaTepuranom 13 Bmellaolmx nopod. Kpome Toro, B
NPUMeHsEeMbIX CXeMax He BcCerfa yBA3bIBAOTCA MOp-
donorus, coctaB 1 CBOWCTBAa MUHEPANOB, U MO3TO-
MYy OHW He MOTyT O6blTb OCHOBOW KOMMAEKCHbIX MOp-
doreHeTMUeCKUX MCCnefoBaHWiA. na BbiABAEHUA U
n3yyeHma mopdoreHeTYeCKUX ocobeHHoCTel an-
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Masa M COMyTCTBYIOLWMX €My MMHEpanoB B PaccMo-
TPeHHbIX 06beKkTax BocTouHo-EBponelickon nnat-
bopMbl  6bT  MPUMEHEH KOMIMJIEKCHbIA MOAXOA,
BKJIOYAIOW M MO3TanHble MUHepasnornyeckme uc-
cnefoBaHMA C nocsieyiollel MmaTeMaTmyeckom o6-
paboTKOI NONyYeHHbIX AaHHBbIX.

Ha nepsom smane npoBopuTcA NoKpuctanbHoe
onucaHue anma3os 1 MCA no npocTtbiM yHUbMUmMpo-
BaHHbIM cxeMaM (puc. 2). Ha 3Tol 0cHOBe BblAenATCA
mMopdonornyeckre rpynnbl anmasos n MCA, konuue-
CTBEHHO OLeHMBAETCA CTeMeHb WX PacnpoOCTPaHEH-
HOCTN B COOTBETCTBUMN C METOAMKOWN, ONMCaHHON B
paboTtax [1, 2, 16]. [naBHOe oTnMuMe Npeanaraemblx
CXeM — COKpaLleHue rpynn rno BeayLmnm NHanKaTop-
HbIM NPU3HaKam (OKpacKa, CTEMeHb COXPAHHOCTK, Xa-
pakTep MOBEPXHOCTN), fobaBNeHNe TaKoW BaXKHOM
XapaKTepUCTUKN, KaK XapakTep BHYTPEHHEro cTpo-
eHUA 1 NCKIIoYEHNEe U3 PacCMOTPEHMA OLeHKM CTe-
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1. PasgeneHue npo6 no rpaHynoMeTpum

-05+025mm | | 1+05mm | -2+1 MM | | -4+2 MM
2. PasgeneHnne npob no rpynnamM LBETHOCTW 3EPeH
KENTO-ODAHKEBLIE P KpacHble Jlnnosble
P o30BbIE (nypnypHble) (cpronetoBble)

3. PasgeneHue npob no knaccam CoxpaHHOCTU 3&peH

Llenbie
1 NOBpeXaEHHble

Packonotble
1 06roMKmM

Ockonku

4. PasneneHune npob no popme 3épeH

o !

N

| C anemeHTamun OrpaHkun |

| Okpyrno-oBarnbHOWM opMbl |

| HenpasunbHol hopmbl |

5. PasgeneHue npob no xapakTepy rnoBepxXHOCTU 3EpeH

C rnapgkoi bnectsawen C TOHKO MaTUPOBaHHOM C amyaTton C nupamupanbHo-
NMOBEPXHOCTbLIO NMOBEPXHOCTbIO NMOBEPXHOCTbIO YyepenutyaTbimM pesnbedom
6. PasgeneHne npob no xapakrepy BHYTPEHHErO CTPOEHUS 3EPeH
MoHoKpucTannmyeckoro Monukpuctannuyeckne B kopke (¢ kenuduToBomn C BKIOYEHUSIMUN
CTPOEHMS C NIIOCKO- (kOMBMHMPOBaHHOTO KariMoW 11 Bo BTOPUYHOW apyrmx
PaKoOBUCTbIM CXOA0M CTPOEHMs1) TpeLlmHoBaTble «pybaLuke») MUHepanbHbIX 6a3

LiBeTa Koa| CoxpaHHocTb | Kog
M3ympyaHo-3enéHbii 1 Llenbin 1
CBeTno-n3ympyaHo-3enénein | 2 || Komotein  1/2 | 2
CBeTno-TpaBsiHO-3eNéHbIN 3 || Konoteim 1/3 | 3
TpaBsiHO-3enéHbIN 4 || Konotein 1/4 | 4
OpaHxeBblit 5 || Konoteim 2/3 | 5
KpacHblii 6 || Konotein 3/4 | 6
KpacHo-tvonetoBbin 7 || Ockonok 7
duroneToBhbIi 8 || Konotbin 8
ProneToBO-KPaCHbLIN 9
OpaHxeBOo-KpacHbIf 10
CeeTtno-guoneroBo-kpacHbin | 11
CBeTno-roneToBbIn 12
PosoBo-troneToBbIii 13
KpacHo-opaHxeBblii 14
CaeTno-kpacHo-cuonetoBbin | 15
XKénTbin 16

Puc. 2. YHUOMLINPOBAHHBIE CXEMbI MOKPUCTATHOTO OMK-
CAHUA 3EPEH TPAHATA B LUMUXOBbIX MPOBAX, N0 JAHHBIM
B.K.COBONEBA, 1987 (a), 10 JAHHBIM ABTOPOB (6)

MeHu N3HOCa Ha OCHOBAHUM BU3YyanbHO-ONTUYECKNX
nccnepgoBaHuii. MNocnegHee o6CTOATENBCTBO OCOOEH-
HO Ba)KHO, MOCKOJIbKY penbed OKPYrfio-0BasbHbIX
38peH C MaTUPOBAHHOW MOBEPXHOCTbIO MOXET ObITb
chopmmpoBaH B pa3Hbix 0O6CTAaHOBKAax: Kak Hero-
CpefcTBEHHO B KMMOepnMTOoBOM pacnnaBe Bchef-
CTBME MarMaT1yecKo KOPPO3nK, Tak 1 B SK30TeHHbIX
YCNIOBUAX MPU MeXaHU4Yeckom uctupaHmun. Onpepe-
JINTb 3TV PA3INYUA MOXKHO TOJNIbKO C MPUMEHEHMEM
pacTpOBOV 3EKTPOHHOW MUKPOCKONUU, YTO Npeay-
CMOTpPEHO Ha BTOPOM 3Tare.

Ha emopom smane anmasbl 1 MCA wn3yuatotca
MeToAaMUn PacTPOBON 3MEKTPOHHON MUKPOCKOMNUN,
BKJ/IOYAsi KONMYECTBEHHYI0 00PabOTKY M306parKeHWIA.
Mo nonyyeHHbIM pe3ynbTaTam BblaensTca mopdore-
HeTuyecKkune rpynnoi (puc. 3).

MepBas rpynna — MUHepanbl MaHTUAHbIX Napare-
He3uncoB. CKy/bMNTypa NOBEPXHOCTY TaknX 3épeH (Am-
yaTo-6yropuartas y rpaHaToB, WMMacTasa y UbMeHWTa,
TPeyronbHO-CJIONCTasA Y XPOMUTOB) OOYC/IOBEHA CO-
XpaHeHVeM NepBUYHBIX KPUCTANN3ALMOHHbBIX GOpM,
B3aMMOZENCTBMEM C KUMOEPSIMTOBBIM PACTIaBOM WK
MexaHuuyeckol abpasvein npu GopMUPOBaHUA Tpy-
60u4HbIX Ten [5].
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Puc. 3. MUKPOMOP®OJOMUA, ONTUYECKWE CNEKTPbI U OCOBEHHOCTU COCTABA FPAHATOB PA3HbIX MOPOOTEHETUYECKUX
TUNOB U3 KNMBEPITUTOB MECTOPOXEHNA UM. M.B.JJIOMOHOCOBA U COMYTCTBYIOLLIX OPEOJIOB:

a - Mn-cofepxalive anbMaHAUHbI U3 BMELLAWNX METaMOpOUTOB, 6 — KCeHOKPUCTbI Cr-mMponoB M3 MaHTUINHbIX
napareHe3ncoB; T — rpaHaThbl U3 KOHLEHTPATOB oboralleHus; 2 — TO e, C MUHepPanbHbIMU BKIOUEHNAMY; 3 — rpaHaThbl 13

KCeHONNTOB METaMOpCbVILIECKVIX nopon

Bropas rpynna - 3épHa 13 BMelLLaloLmxX Nopog,
3acopstowme npobul. Ha ux nosepxHoctn B POM
HabnopaTCa CKYNbNTYPbl (AMKM 1 KaHanbl TpaBse-
HUA, daceTKu, BbIOOUHDI), XapaKTepHble Ans npouec-
COB TUMNepPreHHoN KOpPPO3UN 1 MEXAHOTEHHOTO N3HO-
cal9 12].

TpeTba rpynna — 3épHa, XxapakTepHble AnA nog-
BEPraBLUMXCA BbIBETPUBAHWIO, BEPXHUX FOPU3OHTOB
TPY6OK, TYyGOreHHO-0CaJOUHbIX MOPOA Y BTOPUYHDBIX
KonnekTopos. Ix mopdonormyeckne ocobeHHOCTU
(pa3HoOOOpa3sHble BTOPUYHbIE KOPKK) CPOpMUpPOBaA-
NUCb MPU KOPPO3UOHHOM PACTBOPEHUN.

YeTtBépTaa rpynna — 3épHa VMIMK ¢ reomeTtpunye-
CKM NpaBuibHbIM (YepenuTyaTtbiM) MUKpopenbedpom
NMOBEPXHOCTU, KOTOPbI MOXeT 06pa3oBbIBaTbCA Kak
B MpoLecce pacTBOpPEeHUs, Tak 1 B pe3ynbraTte pere-
Hepauun CKONOBbIX MOBEPXHOCTEN NpU MeTacomaTo-
3e U fuareHese.
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Becbma Bax<Hyto reHeTmyeckyto nHdopmaumio Mo-
eT AaTb KONMMYECTBEHHAsA OLEHKA 3N1eKTPOHHO-MYIK-
pocKonMUecknx n3obparkeHnin. B HacTosiLiee Bpems
pa3paboTaHO HECKONBbKO METOANK, MO3BOSAOLLMX YC-
TaHOBUTb Pa3HULLY BbICOT IBYX TOUeK obpasua, n3me-
PUTb Yron MeXay rpaHAMU KpUCTaIoB, onpeaeniTb
abCcontoTHblE MPOCTPAHCTBEHHbIE KOOPAMHATDI, UC-
Monb3ysA reomMeTpuio napannenbHbiX Npoekuni. My-
TéM ob6Mepa cTepeonap MOXHO MOAYYUTb KONMYecT-
BEHHYIO OLlEHKY pa3HbIx Tonorpaduryeckux getanemn,
B TOM UMCIle CTEMEHU COXPAHHOCTY 3EPEeH C UCMOJSib-
30BaHMeM Komnnekca POM-3BM [21]. B gaHHOWM meTo-
AVIKe KOHTYpP YacTuubl NpeacTaBnAeTca B NONAPHbIX
KoopAMHaTax 3aBUCMMOCTbIO paguyca R OT LEeHT-
panbHoro yrna 6.

MonyyeHHana GyHKUMA packnagbiBaeTca B pAf
QOypbe no popmyne:

Re=Ro—p_1 ¥ (A,c0s0+B,sinB),
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roe: R, — cpegHui paguyc npoekuumn 3epHa, A,
B,—- amnnutyabl Oypbe (KoaddurLmeHTbl TPUroHoMe-
Tpryeckux GYHKUWUR), N — HOMEpP rapMOHMYECKOro
pAga.

Torga, 3a4aBaa N, MOXXHO OMMCaTb OO0 KOH-
Typ € 060 TOYHOCTbIO. YTOObI UCKUUTD BANAHKE
MacwTaba CHMMKa 1 pa3Mepa 3epHa, BbICUMTbIBAIOT-
CA CpefHeKBaApaTUYHbIe 3HAYEHUA aMMNTYA, HOp-
MMVPOBaHHble MO CpefHeMy paguycy YacTuubl:

P,=1/Ro[(A,*+B,2)/2]"2.

CpenHeKkBagpaTUYHble 3HAYEHUA amMnINTygL Mo
nepBoMy [eCATKY FapMOHUK ABAAIOTCA KONMYeCT-
BEHHOW Mepol popMbl YacTuL, (CTeneHb OTKNOHEHNS
NpoeKLMY 3epHa OT Kpyra), a no BTOPOMY 1 TpeTbemy
JecATKaM rapMOHUK — BeJINUYMHbI MEJIKUX HEPOBHO-
CTen, onpefenaAWmxX XapakTep NoBepXHOCTM (Mu-
Kpopenbeo).

Ha mpemeem 3mane npoBepseTca reHeTnyecKas
NPUHaANEeXXHOCTb 3épeH Mo pe3y/bTaTam CNeKTPo-
CKOMUYECKUX MUCCNIefoBaHNA N 31eKTPOHHO-30HA0-
BOro MmKpoaHanu3a. [prmeHeHne MeToOB ONTUYe-
CKoW cnekTpockonuu, VIK-cnekTpockonum n Tepmo-
MArHUTHOrO aHanu3a No3BOMAET IKCNPECCHO Bblge-
NATb MUHEpPasibl KUMOBEPIMTOBOIO reHesunca (MMponbl,
XPOMLUMNUHENVADI, TUKPOUTBMEHUTbI) OT 3aCOPAIOLLNX
Npoby KCEeHOreHHbIX 3épeH 13 BMeLLAKLWMUX NOpoa
(anbmaHauHbI, pepprLLINUHENAbl, HU3KOMarHesuvarnb-
Hble UNbMeHUTbI) (CM. puc. 3). Mpwu cTaTUcTUeckom 0b-
paboTke pe3ynbTaToB 3MEKTPOHHO-30HAOBbLIX MUKPO-
aHaNM30B OCYLIEeCTBNAETCA pa3feneHne Ha XMMUKO-
reHeTnyeckme rpynnol [1, 8] ¢ ncnonb3oBaHvem me-
TOLOB KJIAaCTEPHOrO U ANUCKPYMMHAHTHOIO aHann30B.
[aHHbI MeToA CTaTUCTMUYECKON 06paboTKM daKkTu-
YyeckKoro matepuasna BbIrOLHO OT/IMYAETCA OT MCMOJSib-
30BaHUA TPAAULMOHHbIX BUHAPHBIX U TPOWHbIX Auna-
rpaMm TeMm, YTO ero NpumeHeHne He TpebyeT 60sb-
Woro Konmyectsa 3épeH. [locTaToyHO NpUCYTCTBUA
B npobe Heckonbkux 3épeH MK 13 manopacnpo-
CTPAHEHHBIX XUMWKO-FEHETUYECKUX Tpynn, 4YToOb
TMMNM30BaTb OPEO.

bbina nposegeHa oueHKa 3GPeKTUBHOCTU faH-
HOW MeTOAMKN Ha NprMepe pAga TeCToBbIX 06bEKTOB
(Mano-boTyobuHcknin paioH AKyTUmn, KUMOGepnTDI
Xapamanckoro nons, YeTBepTUYHbIE OTNIOXKeHUA be-
nopyccum). YCTaHOBNEHO, YTO NPUMEHeHNe Npeao-
MEHHOI CXxeMbl NO3BONAET pa3fenaTb MUHepasbl Ha
MopdoreHeTUYecKme rpynmbl, KONNYECTBEHHbIE CO-
OTHOLUIEHNA MeXAY KOTOPbIMU 3aKOHOMEPHO n3Me-
HAIOTCA B BEPTUKANIbHOM pa3pese TeN 1 B pas3fiNyHbIX
TUNax Knmbepnutosbix nopog [6, 10]. MNMonyyeHHble

pe3ynbTaTbhl MOKa3blBalOT, UTO MPeAIoKeHHasA MeTO-
AViKa [aéT BO3MOXHOCTb BbIAABAATb Y M3yyaTb TUMNO-
Mopoéunsm VIMK 1 npoBoanTb TUMN3aLMI0 KOPEHHbIX
NCTOYHNKOB 1 opeonos [9, 11, 12, 15].

3apjaya TMNM3aUUM MOKCKOBBIX OPeoNoB Tpeby-
eT BblABNEHNA TUNOMOPPHbIX OCOBEHHOCTEN YiKe
OTKpPbITbIX KnMbepnutoBbix Ten [18]. TunomopdHble
0COBEHHOCTM TaKXe MOXHO OnpefenunTb, UCMOb3ys
MEeTOAMKY KONNYECTBEHHOTO MOpPQdOreHeTnyeckoro
aHanu3a. Ha ocHoBe JaHHOW MeTOAMKK Hamu Obin
n3yyeHbl KUMbepnuToBble Tena AAT 1 npoBefeHa nx
nacnopTm3auus.

Knmb6epnutbl Tpy6ku nm. B.l'puba otnunuatotca
Hanbonee BbICOKMMW KayeCTBEHHbIMU U KOANYeCT-
BEHHbIMW XapaKTEPUCTUKaMK afiMa3HOro CblipbA Ha
Tepputopun AAI [7], noatomy ocobeHHocTn VMK
MEeCTOPOXKAEHNA MOTYT ObITb B3ATbl 3@ OCHOBY Npu
BbISIBJIEHW MONOXUTENbHbIX NMOUCKOBLIX Mopdore-
HeTUYeCKNX MPU3HaAKOB. Pe3ynbratbl MopdoreHeTun-
YyecKkux UccnefoBaHU NOKasanu, YTo 0COOeHHOCTM
NMK xopolwo conocTaBnAnTCA C BbICOKMM KayecT-
BOM asiMa30B. Bce 3épHa MCA B KumbepnmTax TpyoKm
KpynHble, npeobnagaowuii MMHepan — usbMeHUm.
Hanbonee pacnpocTpaHeHbl 3épHa UbMeHUTA «B Py-
bawwke» — 55%, koTopaa dopmupyetca [15] npu me-
TacomaTuuyeckon nepepabotke. MNMonukpuctannumye-
CKMe arperaTbl, BO3HMKaloLWMe Npu pekpucTanimsaumm
[5], Tak»Ke OCTAaTOYHO pacnpocTpaHeHbl (38,0%). 3ép-
Ha C LIepOoXOBaTOM Ha)AauyHOWM NOBEPXHOCTbIO, 0bpa-
3yloLLeica Npy arpeccBHOM BO3JeNCTBMU Kumbep-
nuToBOro pacnnasa [9], He xapakTepHbl. 1o cocTaBy
MUHEepan OTHOCUTCA K MPOMEXYTOUHbIM YfieHam pA-
Ja UnbmMeHUT — renkunut. OH xapakTepusyeTca Bbl-
cokumn cogepxaHunamm MgO 10,25-16,55 n Cr,0;
0,18-7,38 macc. %, Huskumm — FeO 17,80-27,45 n MnO
(mo 1,15, B cpepHem 0,24 macc. %). Bce npoaHanmsum-
pOBaHHble 3E€pHa OTHECEHbl K a/IMa30HOCHbIM Ma-
pareHe3sucam. [Ina epaHamos xapakTepHbl KpyrHble
pa3popM MarmaTuyeckon Kopposuu, Wnpokoe npo-
ABMEHNE MAHTMIHOIO MeTacomaTo3a M KaTaknasa,
Bblpa3yBLUeeCA B MOBbILEHHON TPELLWMHOBATOCTY U
pa3BUTUM 30HaNbHbIX ampr60-GIOronNUTOBbIX Kalm,
obpasytowmxca npu Bosgencteun Na-K-dnonga [2].
YcTaHOBNEHbI rpaHaTbl 0CO6GOI LBETOBOW rpymnmnbl
(KpacHo-KOopUYHEBbIE), ATOpble ABNAIOTCA NPOAYKTa-
MU [e3VHTerpauum MaHTUNHbIX UIbMEHUTCOAepa-
WUX NepuaoTUTOB. KNUHONUPOKCEHbI TaKXe KPYMHbIe
N HeCyT ABHble Ciefbl KaTak/la3a M MaHTUIMHOIO MeTa-
comaTo3a (CKynbnTypbl pereHepauuu, TpeLmHbI, LWn-
poKoe pa3BuTUE BKIIOUYEHUI U CPOCTKOB C ¢nioro-
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Puc. 4. 0COBEHHOCT MOP®ONOr W 1 COCTABA UMK B KUMBEPTTUTAX TP. UM. B.TPUBA

nutom). OTMeuyaeTca 3HaUnTeIbHOE KONIMYECTBO TEM-
HbIX XeNne3ncTbiX pa3HOCTEN, TUMMYHBIX ANA UibMe-
HUTOBbIX NapareHe3ncoB. XpOMUMO8 O4YeHb Marso, U
Cpeayn HUX OTCYTCTBYIOT CJIOXHbIE BULMHANbHblE MHO-
rorpaHHuKK. BblgeneHbl yeTbipe XMMUKO-TeHeTnYe-
CKKMe rpynnbl, Bce OHM BblcokoxpomucTtble (Cr,0; 60-
nee 45 macc. %), Benvka fona XpOMUTOB U3 BbICOKO-
afIMa3oHOCHbIX OYHUTOB U rapudyprutos (24%).

Mo pe3ynbratam NPOBeAEHHbIX NCCNefoBaHUN
YCTaHOBJEHbI MMaBHble TUNOMOpPdHble MOpdoreHeTu-
yeckne ocobeHHocTn MK B Kumbepnutax TpyoKm
um. B.Npmba: kpynHble (go 1 cm) 3épHa VIMK ¢ Kaima-
MU U pereHepaumoHHbIMK CKYNbMATYPaMmn Ha rpaHa-
Tax W NUPOKCEHax, MONUKPUCTANNIMUYECKNE KeNBaKn
nnbMeHuTa «B pybalike», npucytcteme UMK n3 Bbi-
COKOAJ/IMa30HOCHbIX MepuAOTUTOBbIX MapareHe3ncos,
BKJIlOYAA UIbMEHUTCOAEP KaLLMe, C MPU3HaKkaMmn me-
TaCOMaTMYEeCKOro 3aMeLleHns 1 KaTakasa, cnabow
pe3opbuunen (puc. 4).

Knmbepnutbl mectopoxgeHnsa nm. M.B.Jlomo-
HOCOBA MO COAEPXaHNI0 N KayecTBY ajIMa3HOro Cbl-
pbA yCTynatoT TakoBbIM TPy6KM M. B.Ipnba. Mecto-
poXxAeHre pacrnonoXxeHo B npegenax 3010TULKOro
nons 1 o6beANHAET NATb OCHOBHbIX NPOMBbILWAEHHO-
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aNIMa30HOCHbBIX TPYOOK (ApxaHrenbckas, nm. M.B.J1o-
MOHOCOBQ, [TnoHepckasn, um. KapnuHckoro-1 un 2) n
TPY6KY C HM3KUMU 3abanaHCoBbIMY COAEePKaHUAMMU
anmasoB - [Momopckyto. MNopoabl XxapakTepusyTca
HU3KUM BbIXOLOM MUHepanoB Taxénon dpakuum (0,1-
40 r/71), B ToM uncne MCA. Hanbonee pacnpoctpaHe-
Hbl XPOMILLMMHENNAbl NPW NOAYNHEHHBIX KONMYeCT-
Bax MPaHaTOB W KVHOMNPOKCEHOB K OTCYTCTBUM
nnbmeHnTa. MaHTUIHbIE KCEHONMWUTbI PefKkn M nofa-
Bep>eHbl CUIbHbIM BTOPWYHbIM M3MeHeHuAM. Mera-
KpUCTannbl(AUCKpeTHbIeHOAY M) MMKPOUIbMeHNTa,bea-
HOrO XPOMOM KJ/TIMHOMMUPOKCEHA U TUTAHUCTOrO rpa-
HaTa He OGHapy»eHbl.

PesynbtaTthl MOpdoreHeTUUECKNX NCCnefoBaHNIA
MOKa3blBaloT, UTO B KMMOEpnMTax MeCcTopoXAeHNA
Bce 3épHa VIMK menkune, npeobnagaloT xpomMwnuHe-
J1UObl. XapaKTepHO NpUcyTCcTBUE 3€peH 6e3 anemeH-
TOB OrpaHKM U SHAEMUYHbIX CIIOXHOOIPAHEHHbIX
C G/IOKOBbIM CTPOEHUEM U CrelnbUYHbIM «noayLL-
Koobpa3sHbIM» pefibepoM MOBEPXHOCTU. BbiABMEHDI
CNOXHbIN M30MOPU3M B OKTasApUUECKOl No3nLumn
(Cr¥*—APB*-Fe*") c yuactmem Ti 1 WMPOKNA N30MOP-
dusm mexagy Mg un Fe** c yyactmem Mn - B TeTpa-
sApuyeckon KoopanHaumn. BoigeneHnol 13 Xumuko-
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Puc. 5. PACTIPEENEHWE 3EPEH TPAHATOB PA3NTUYHBIX MOP®OTOTMYECKUX TUMOB W XUMUKO-TEHETMYECKIX TPYNM (1—

31) B PA3HbIX TPYBKAX 30/10TULIKOrO NOMA AAR:

1 - rnagkue; 2 — yepenuTyatble; 3 — TOHKOMATUPOBAHHbIE; 4 — AMYATO-Oyropuatble; 5 — Lienble U NOBPEXAEHHbIE; 6 —
pacKkosioTble N 06OMKWY; 7 — OCKOSKU; 8 — OFpaHEHHbIe; 9 — OKpYrNo-oBasbHble; 10 — HeNpPaBUsbHbIe; 11 — C BKNIOYEHUAMMY;

12 — B pybaluke

reHeTUYecKmx rpynn xpomwnuHenmaos [1], oTHocA-
WNUXCA K FYOUHHBIM YNIbTPAOCHOBHBIM MapareHesu-
caM. MNocToAHHO BCTpeyatoTca 3épHa, COCTaB KOTOPbIX
OTpaXaeT YCNOBUA, XapaKTepHbIe ANA reHeTUYeCKmX
cnyTHUKoB anmasa: Cr,05>62 un Al,05<7,5 macc. %.
Ocobyto rpynny npefcTaBasaioT MUKpOKpucmasiuye-
cKUe XpoMWwnuHesnuosl N3 CBA3YIOLWEN Maccbl KuM-
6epnutoB. Cpean HUX LWMPOKO Pa3BUTbl BbICOKOXPO-
MUCTble MMKPOXPOMUTbI 1-11 rpynnbl NpU Manon pac-
NPOCTPAHEHHOCTU TUTAHOMArHETUTOB M MarHeTuTa
8-10-1 rpynn. OTCyTCTBYIOT MUKPOKpUCTanaInyeckue
BblAeNeHnA WibMeHWTa 1 pyTuna.

Pacnpepenenne mopdonornyeckux rpynn paHa-
moe cylleCcTBEHHO BapbUpyeT MO OTAENbHbIM TPY6-
Kam (puc. 5), UTO MOXHO UCMONb30BaTb NPW Nacnop-
TM3aumn guatpem. B Tp. nm. KapnuHckoro-1 Bbicoka
nonsa uenbix 3épeH (>40%) 1 ¢ anemMeHTaMmn OrpaHKu
(10%). Ona Tp. ApxaHresbcKkaa yCTaHOBMEHO Hanbo-
nee BbICOKOe cofiepaHue 3épeH OKPYrio-oBasibHOMN
dopmbl (40%). B Tp. nm. M.B.JlTomoHocoBa npeobnaga-
0T 3épHa C sMYaTO-6yropyaTol NOBEPXHOCTbIO, a B
Tpy6ke nm. KapnunHckoro-1 — 3épHa ¢ YyepenuTyaTon

cKynbnTypon (#o 40%), xapakTepHon Ana npouec-
coB pereHepaunn. [lons 3épeH «B pyballKke» BO BCEX
Tpybkax mana (1-10%). M3yuyeHa pacnpocTpaHEHHOCTb
pa3nnyHbix Mopdonornyeckux Tunos 3épeH MCA B
AMaTPEeMOBbIX M KpaTepHbIX YacTax Tpybok. OTmeye-
Hbl Pa3NYMA B COOTHOLIEHMAX LiefblX N PacKONOTbIX
38peH 1 pasnnyHas CTeneHb 3aCOPEHHOCTU Kumbep-
JINTOB KCEHOTEHHbIM MaTepranom 13 BMeLLalLwux no-
poga. Mo onTUKO-CNeKTPOCKOMUYECKM XapaKTepuc-
TMKaM, XMMNYEeCKOMY COCTaBy 1 pe3ynbTaTaM aHanu-
33 MMHEepanbHbIX BKIOUYEHUI BblAesieHbl TPW rnaB-
Hble reHeTMyeckme rpynmnbl:

+ TpaHaTbl MEMAMOPEHUHECKO20 NPOUCXOXKOEHUS, KO-
NNYECTBO KOTOPbIX B KpaTepHbIX daumax moxeT
yBennumsatbca o 30-40%;

+ TpaHaTbl yJIbMpPAdoCHOBHO20 NApadzeHe3ucd, Xapak-
TEPHble ANA KepnoBblx daunuin, cpean KOTopbix
npeob6nafaoT rpaHatbl U3 aIMa3OHOCHbIX MUHe-
panbHbIX accoumnaumin (49%);

+ TpaHaTbl 3K/102UMOB020 hapdzeHe3ucd U3 KCeHO-
NNTOB MYOVHHbBIX MOPoA MaHTUN (8,9%) 1 U3 K-
norntonofobHbIX Mopos.
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KnuHonupokceHbl HalAeHbl TOSTbKO B MEJIKNX Kac-
cax KpynHocTu (<2 mm). Lenble 3épHa peaku, npeo-
6napaloT packosioTble 3épHa 1 06nomKKM (50-60%).
B Tp. ApxaHrenbckas MHOroO BblAeNeHui C LWepoxo-
BaTOW NMOBEPXHOCTbIO, a B TP. M. M.B.JlomoHoCOBa B
3pyNTUBHOI BpeKuny BEPXHUX FOPU3OHTOB OTMeYa-
I0TCA MHOTFOYMC/IeHHble 3épHa C NMMPamMUAanbHO-Ye-
penuTyatbiM penbedom (o 60%). MpoKceHbl Maso-
xenesuctole (FeO 2,36 macc. %), 6oratbl MarHvem
(MgO 17,86 macc. %), B MeHblLEen cTeneHn KanbLuem
(Ca0 17,11 macc. %) 1 cpaBHUTENbHO 6efHbl MMHO3é-
MoM (Al,O; 1,60 macc. %). XapaKTepHbl 3HaUMTEIbHOE
copepxaHue xpoma (0,14-5,11 macc. % Cr,O;) n Hanu-
une 3épeH C HU3KMM oTHoweHnem Al,O;/Na,O. Bbl-
feneHbl 12 XumMuko-reHeTuyeckux rpynn [1], kotopble
no-pasHoOMy pacnpegeneHbl B OTAENbHbIX TPyOKax,
YTO MOXHO MCMONb30BaTb AA NacnopTUsauum gua-
TpeMm. [MaBHbIMK Fpynnamu ABAAIOTCA:

+ BKJIIOYEHWA N CPOCTKM C aliMa3om;
+ rpaHaT-KIMHOMUPOKCEH-XPOMLUMNMHENEBbIE CPOCT-

Ku;

+ c/1laboanmMa3oHOCHble PAaBHOMEPHO-3€PHUCTBIE U

KaTaK/la3npoBaHHble NepLonnTbl;

+ CnaboanMa3oHOCHbIE PaBHOMEPHO-3€PHUCTbIE BED-

CTEPUTbI U MUPOKCEHUTDI.

B kaxxgon Tpybke mopdoreHes MK npoxoaun B
pa3HbIX YCNOBUAX, YTO onpeaenuno TunomopodHbie
XapaKTEPUCTUKN M3YUEHHbIX OOBEKTOB, KOTOpble
MOTYT OblTb UCNOMIb30BaHbI NPW UX NacnopTU3aLmm
1 TMNM3auun opeosnoB. BmecTe ¢ Tem, nonyyeHHble
[aHHble MNO3BONAT OTMETUTb 00LMe TUNOMOPdHbIe
ocobeHHocT IMK B Knmbepnutax MecTtopoXKaeHus
uMm. M.B.JlTomoHOCOBa: MpuUCYTCTBME TOMbKO Men-
Kux (<0,5 Mm) oBanm3oBaHHbIX KceHokpucTtoB VMK
M3 MaHTUMHbBIX MEePUAOTUTOB U 3SKIOrUTOB, BKJIO-
Yyad aJIMa3OHOCHbIe MapareHesncbl U SHAEMUYHble
CNOXHOOTFPaHEHHble KPUCTanbl XPOMLWMNNUHENNAO0B
6/I0KOBOrO CTPOEHUA CO cneundUUHbIM «MOAYLLKO-
06pa3HbIM» MUKpopeibedOM NOBEPXHOCTU U C NPU-
MeCblo TUTaHa.

Knmb6epnutbl Tpy60K BepxoTuHckoro n Kenmt-
CKOro nosnemn otiMyatoTca Hanbonee HU3KUMU Kave-
CTBEHHBIMU U KONIMYECTBEHHBIMY XapaKTepucTuKa-
MU afiMa3Horo Cblpbs, MO3TOMY MOTYT CIY>KWUTb 3Ta-
NIOHHBbIMM OObEKTAMU ANIA BbIIBIEHUS MOMCKOBbIX
MopdoreHeTUYECKMX MPU3HAKOB, YKa3blBaloOWMX Ha
HU3KYI0 aIMa3OHOCHOCTb nopog. B Tpybkax KenuH-
ckoro nona 3épHa MK menkwne, usnbmeHum — npeo-
6naparownii MuHepan. BolcokomarHesmasbHble 1 Bbl-
COKOXPOMMCTblE PA3HOCTW, TUMMWYHblE AN TPYOKU
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MeTogbl 1 MeToaNKN MPOrHo3a, NONCKOB,
OUEHKHN N pa3BedKn MeTOpOH(ﬂeHVIM

um. B.Ipnba, peakm, xapakTepHa NOBbILEHHAA »Ke-
nesnctoctb. B aByx Tpybkax oGHapyeH MIbMeHUT
B accoumaunm C OpaH>KeBbIM FPaHATOM M KIUHOMKU-
POKCEHOM M3 KCEHOJINTOB WUJIbMEHUTOBbIX 3KNOTN-
TOB. bonbWMHCTBO 38peH Menkne co cneundryHbIM
«WMNacTbiM» MUKpopenbedpom (puc. 6), bopmumpyto-
WMMCA NPU MarMaTUyeckon Koppo3um (HaxaauHbin
MUKpopenbed, npeobnagaHve 3épeH B «pyballke»,
TPELWMHOBATOCTb, KaHalbl U AMKMK TpaBJIeHUs), 4To
npAMo KoppenupyeT co cnaboli NpoayKTUBHOCTbIO
3TUX TPY6OK. [paHamsl OTANYAIOTCA BbICOKUMU CO-
depKaHuamn GrMoNeToBbIX PasHOBUAHOCTEN, OTHe-
CEHHbIX K YNIbTPAaOCHOBHbIM a/IMa30HOCHbIM Mapare-
He3sncam (6,5% — AyHUTbl U rapubyprutbl, 36,1% —
paBHOMEpPHO-3epHUCTblE JIepLonuUTbl). XapakTepHbl
HM3Kaa CTeneHb COXPaHHOCTK 3épeH, NpeobnagaHve
OCKOJIKOB 1 3€peH C KaBepHO3HbIM penbedpom. 3a-
burKcMpoBaHbl 3épHa C KenmdUTOBOWN Kamow, nme-
loLell OAHOPOAHDBIN GIOrONUTOBBIN COCTAB U MEJSIKO-
3epHUCTYI0 TEKCTYpPY, 06pa3oBaHMe KOTOPbIX CBA3a-
HO C BO3[eNCTBMEM CYLLeCTBEHHO KainmeBoro Gpioun-
Ja v Kpuctannusaumen us pacnnasa [1]. Xpomwnu-
Henudbl OTNNYAET MONHOEe OTCYTCTBUE BblAeNIeHNN
OKpYrno-oBanbHOM Gpopmbl. JOMUHMPYIOT pa3HOO6-
pa3Hble MO COCTaBYy OKTasApuyeckrne MUKPOKPUCTa-
Nbl, (BbICOKOXPOMUCTbIE Y1 YMEPEHHO-TUTaHUCTbIE CY6-
anomodepprXpOMUTDI, BbICOKOTUTAHUCTblE Cybanto-
MOMarHeTUTbl, XPOMUCTble TUTAaHOMarHeTUTbI), A1A KO-
TOPbIX XapaKkTepHbI n3omopdusm tnna Crr—Tit +Fed*
M NPUCYTCTBUE CTPYKTYP pacnaja TBEPAbIX pPacTBO-
POB B pAAY XPOMLMNMHENN-TUTaHOLWNUHeNn-beppu-
wnuHenn. Cneymdnka coCcTaBoB XPOMLUMMHENNLOB
BblpaKaeTCA B MOBbILIEHHbIX COAEPXKaHNAX OKCUAO0B
Xernesa, ABYOKCUIOB TUTaHa 1 MMHO3EMa, YTO CBU-
[eTenbCTBYET O BbICOKON OKUCJIEHHOCTU cpelbl Mu-
Hepanoobpa3oBaHUs.

B onnBMHOBbLIX MeNUAMTUTax BepxoTuHcKoro no-
na 3épHa UMK menkue, usbmeHum otcyTcTByeT. Pen-
Kue BblAeneHna 2paHama HenpaBuibHON GOPMbI, OK-
pyrnbix 3épeH Mano, 3épeH C OrpaHKom U rnagkomn
MOBEPXHOCTbIO He OBHapyeHO, HO MHOrO C Lepo-
XOBaTOM U YepenuTyaTom, YTO FOBOPUT O CyLyecT-
BEHHOI MOCTMarmaTM4yeckoln nepepaboTke noBepx-
HOCTWM MWHepanoB. BbigeneHo BOCEMb XMMUKO-Te-
HeTnueckmx rpynn [1], BKNOYaa anma3oHOCHbIE: XpOo-
MUCTble NUPOMNbl, KHOPPUHIUT-YBAapPOBUTOBbIE MNPO-
Mbl, YBaPOBUT-KHOPPUHINTOBbIE MUponbl. KauHonu-
pOKceHbl BepxoTMHCKOro M KenmHCKOro nonen oT-
NINYAKOTCA OTCYTCTBUEM LiefibIX 3E€peH, 3EpPeH B «py-
6allKke» N C rMagKom MOBEPXHOCTbI. XapaKTepHbl
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Puc. 6. MOP®ONOIUA (a—s) U COCTAB (¢) UNbMEHUTA U
XPOMLLUNWHENUAOB (9, e) U3 TPYBOK KENUHCKOTO NoNA

36pHa C WU3MEHEHHOW, KOPPOAUPOBAHHOW MOBEpPX-
HOCTbIO, YTO MOXET CBMAETeNbCTBOBaTb O peakuu-
OHHOM B3aVMOAEeNCTBUM C pacrniaBoM. XMMUYECKNI
COCTaB UX JOBONIbHO pa3HoobpaseH: MgO ot 16,27
no 19,98, Ca0 ot 17,03 pgo 20,53%. TpeHabl coCTaBOB
ANA OTAeNbHbIX TPYOOK CyLeCTBEHHO Pa3INYaloTCS,
YTO MOXXHO WCMONb30BaTb ANA WX NacnopTm3auumn.
OTHoweHne Ca/(Ca+Mg) B TpybKax BepxoTuHckoro
nonA paBHO 48-49, uToO OTBeYaeT TemnepaTtype Kpu-
ctannmsayunm 900-940°C.

Takum 06pa3om, n3yyeHHble gmaTpemMbl CyLlecT-
BEHHO pa3nnyaloTca No Habopy MUHepPanoB-CnyTHU-
KOB a/IMa3a, OTHOCALMXCA K PA3INYHbBIM FYOMHHbBIM
1 KOPOBbIM NapareHe3ncam, Yto NoguEpKMBaeT pas-
NNYNA B YCNIOBUAX UX MMYBMHHOrO MopdoreHesa u
No3BONAET MPOBOAUTL MX NACNOPTU3aLMIO C YYETOM
TUNOMOPPHbIX ocobeHHOCTel. MonyyeHHble MaTe-
pvanbl BbiABAAT 3HauMMble OTIMUMA B PacnpoCT-
PaHEHHOCTUN PasnNYHbIX MOPPOreHeTUUeCKX rpymnn
NMK B m3yuyeHHbIX Tpy6Kkax AAI, npeacTaBieHHbIX
TPemMA OCHOBHbIMM accounaumAaMK: rpaHaT-KANHO-
NMUPOKCEH-XPOMILLMHENEBON ANA MeCTOPOXKAEeHMA
uM. M.B.JIoMOHOCOBa, KJIMHOMUPOKCEH-TPaHaT-W/Ib-
MEHUTOBOWN Ana Tp. um. B.lpnba 1 rpaHaT-xpomLunu-
HeNb-UbMeHNTOBOW ANA TPpy6oK KenunHckoro nons.
OTW OTINYMA — OCHOBA ANA PeLleHnA BONPOCOB Tu-
nM3aumm 1 noKanusaumm NOUCKOBbIX OPEONOB.

B uenAx pekoHCTPYKUUU reonormyeckmx ycmo-
BUI GOPMUPOBAHNA 1 TUMIN3ALIMM MOUCKOBbLIX OPEO-

NOB COMOCTaB/IEHA PACMPOCTPAHEHHOCTb Pa3INYHbIX
Mopdonornyeckux Tnnos 3épeH VIMK B anatpemax u
COMPOBOXKAAOLMNX TPYOKM BTOPMYHbIX Opeosiax B na-
NEe030MCKMX N YeTBEPTMYHbIX OTNIOXKeHUAX. B opeonax
BblABIEHO Hanuuune 3épeH VIMK Tpéx OCHOBHbIX MOp-
doreHeTNYECKMX TUMNOB: 3éPHa, COXPaHMBLUNE Mep-
BMYHbI MarmaTOreHHbIV MY rmgpoTepManbHO-Kop-
PO3UNOHHBbIN penbed, ChoPMNPOBAHHBIN NPK KOPPO-
3MOHHOM pPacTPeCcKMBaHMM NMOA BO3AENCTBUEM arpec-
CUBHOW KapbOHATHOW cpeAbl; 3€pHa 13 KOP BbIBETPU-
BaHWA C NPM3HaKaMM T’MNepreHHon Koppo3ny; 3épHa
C CUJTbHBIM MeXaHNYeCKUM N3HOCOM.

HepaBHOoMmepHOe pacnpepeneHne mopdoreHeTu-
yeckux rpynn MMMK B pazHoBO3pacTHbIX 1 pa3HodaLu-
aNbHbIX OTNOXEHMAX 3UMHEOEPEXKHOrO parioHa no-
3BOJINO BbIAENNTb 34eCb HECKONbKO TUMOB BTOPUY-
HbIX MPOMEXYTOUYHbIX KonnekTopos [14].

Opeonbl 671UXHE20 CHOCA C MOBbILWEHHBIMU KOH-
ueHTpaumamm MCA ycTaHoBMeHbl B 6a3afibHbIX ro-
PU30OHTaxX antoBUaNbHbIX U [ENLTOBbLIX daLuni yp3yr-
CKOW CBUTbI B parioHe 3onoTtuukoro nonsa. OHu npu-
ypoueHbl K palioHam Tpybok lNnoHepckas, um. Kap-
nMHCKoro, ApxaHrenbckas, CHerypouka m HaxoguTca
B HenocpeCTBEHHOW 6AM30CTM OT HUX, Ha yOaNneHum
<4 km. Ha 3épHax MCA nepBUYHO-MarmaTnyeckum
penbed xopowo coxpaHéH. lMpouecc ncTupaHua
nposBneH cnabo.

Opeonbl 0anvHezo cHoca, B KoTopbix UMK cnunbHO
M3HOLLEHbI, peTepneny NPUbpPeKHO-MOPCKYHO MPo-
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paboTKy, HEOAHOKPATHO NEePEOTNIOKEHBI U NOTEPANN
CBA3b C NEPBOUCTOYHMKOM, OOHapy»KeHbl Ha Emel-
Kon, MuHexckon v [JonmaToBCKOW nnowagnax.

Opeonbl cMewaHHo20 muna — 3TO NONINTeHHble
1 NOSIMXPOHHble opeonibl pacceaHna MCA. B npobax
NPUCYTCTBYIOT 3éPHa C Pa3HONM CTEMeHbl0 MeXaHuye-
CKOro r3Hoca. [laHHble opeosbl chopMUPOBaNUCL B
paHHeM 1 cpefHem KapbOoHe B pa3HbIX Nasneoreo-
rpaduueckmx obcTaHOBKaX.

1. B ycnoBumaAx KOHTUHEHTANIbHOrO CHOCa — 3épHa
MCA vmetloT cpefiHiolo 1 cnabyto cTeneHn U3HOCa, Ha
X MOBEPXHOCTW MPOCNEXMNBAKTCA rngpoTepmMarib-
Hble UK runepreHHble Gopmbl Kopposnu. Begylymm
npoweccom npeobpa3oBaHNA MUHEPaNnoB ABMAET-
CA KOPPO3MOHHOe pacTpeckuBaHue, npeobnapatoT
06JIOMKM 1 OCKONKM 3épeH. Ha 3épHax MCA xopoulo
COXpaHAeTCA NepBUYHO-MarMaTuyecknii penbed, ot-
MeYalTCA NUPOMbI C PeNnKTaMmy KenndpmutoBon Kal-
Mbl M Xpomauoncuabl B KapOOHATHONW «pybaluKe».
Mpouecc ncTnpaHua nposAsseH cnabo, T.e. OHW GblIn
TPaHCMOPTMPOBaHbI OT NEPBONCTOUYHMKA Ha HebOosb-
loe paccToAHMe U He MOABeprnncb NpubpexHo-
MOpCKon npopaboTke. 3T 0CoO6eHHOCTM rOBOPAT O
NPAMOM WCTOYHMKE CHOcCa. Takme opeosnbl 06Hapy-
eHbl B HEMoCpeACcTBEHHOW 611M30CTM 1 Ha yaane-
HUM JO 6-8 KM K 3amafy W toro-3anagy ot Tpybok
mectopoxaeHna nm. M.B.JTomoHocoBa. OHu oTme-
yaloTcA B 6asanbHbIX FOPU30OHTaxX antoBUanbHbIX U
LenbToBbIX daLui yp3yrckon CBUTbI CPefHero Kap-
60Ha. MopgobHble MCA ycTaHOBREHbI A8 30M10TULKO-
ro n lNuoHepckoro yyacTkos [16].

2. B 6acceiHoBoOl (Aenb5TOBOM U MOPCKOro Mer-
KoBO[bA) 0OCTAaHOBKe OCAJKOHAKOMIEHMA — B OTJIO-
MEeHMNAX yp3yrckom cButbl Ha benopeueHckom, Mno-
HepckoM 1 LLlounHCKOM y4yacTKax. 3aecb BbleneHbl
ABe pe3Ko oTnmyatwmeca accoyrauum MCA - nu-
pon-nUKpouIbMeHNTOBaA 1 nuponosas. Pasnuune
MOpPGONOrnYecknx XapakTepucTk 3€peH CBraeTesb-
CTBYeT O reTeporeHHOM XapaKkTepe M3y4YeHHbIX Opeo-
noB. TunomopoHble ocobeHHocT MCA B nupon-nu-
KPOWIbMEHMUTOBOM accoumaummn (MoBblleHHasa cTe-
neHb MeXaHUYeCkoro M3Hoca 3épeH, CPaBHUTENIbHO
605bLIaA UX KOHLIEHTPaLMsA) YKa3blBaloT Ha MOPCKON
XapakTep 06paboTKky MaTepuana B BOMHOMPUOOMHBIX
ycnosuax. Tunoxummnam MCA nossonseT ¢ 60nbLioi
[0JNe BepOoATHOCTM Npefnosnaratb CBA3b NMPON-nu-
KPOWNbMEHWUTOBOW accoLmaLmmn C KUMOGepiMToBbIMU
Tpybkamn KenuvHckoro nond. GopmrpoBaHve nupo-
noson accounaumn MCA MoXeT OblTb CBA3AHO C
MECTHbIMM JIOKaJIbHbIMW UCTOYHUKAMMK CHOCa, KOTO-
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pbIMU MOFAN CRYXUTb TPYOKK MNMepBomaincko-Konb-
LLOBCKOW rpymnnbl.

3. B ycnoBusx 3penbix Kop BbiBETPMBAHWA B OT-
NOXEeHNAX NO3JHEeBM3eNCKoro Bo3pacta Ha [lagyH-
ckon nnowaan. OcobeHHOCT OPeOosiIoB M3 3TOro
KONINeKTopa CBUAETENbCTBYIOT 00 UHTEHCMBHbBIX M-
nepreHHbix n3MmeHeHnax MCA 1 He3HaUUTEIbHOM Me-
XaHMYeCckoM M3Hoce 3épeH. BbiAaBneHbl BeCbma He-
paBHOMepHoe pacnpegeneHne MCA no natepanu,
OTCYTCTBME B pAfe C/lyyaeB MMPOMNOB NPU ABHO aHO-
MasbHbIX U yparaHHbIX KOHUEHTpauuAX NMUKPOuUsb-
MEHUTOB N XPOMUTOB. BONbLUIMHCTBO 3EpeH umeloT
CUNIbHYIO TUMEPreHHY0 KOppo3uto: Kybonabl rpaHa-
TOB - 80%, 3€pHa C nNMpamuganbHO-YepennTyaTon
NOBEPXHOCTbIO — 15%. 3€peH C ANCNOKALMOHHbIM TU-
nom Kopposun — 12%. Gopma rpaHaToB HenpaBUsib-
Haf, OCTPOYroJfibHasd, T.e. UCXOA4HaA CTEMEHb UX OKa-
TaHHOCTM Obina cnabas. YcTaHOBNEHbl COBMECTHOE
HaxoX[eHune B Npobax UIbMEHUTOB Pa3fINYHOM CTe-
NeHV MeXaHNYecKoro U3Hoca, rpaHyNnoMeTpun 1 xXu-
MMYECKOro COCTaBa, HaMune 3HauYnTeNIbHOro KoMu-
yecTBa KPYMHbIX 3€peH (-2+1 1 -4+2 MM), Ha NoBepx-
HOCTW KOTOPbIX pa3BMBaOTCA cneyndmryeckme no co-
CTaBy U CTPOEHUIO KaWMbl.

M3yueHre xmmunyeckoro coctaBa 3épeH No3Bou-
1O TUNU3NPOBATb MCTOYHWKU CHOCA ANA KOJJIEKTO-
OB B CPaBHEHUN VX C KOPEHHbIMU MECTOPOXKAEHMA-
MU ApxaHrenbckol nposuHUuMK (puc. 7). B konnek-
Topax 3onoTtuukon n MNMroHepckon nnowagen BbifB-
NeHbl TOMbKO FpaHaThl yIbTPAOCHOBHOMO napareHe-
31Ca, BKMYaa rpynnbl 7 1 8 ¢ BbICOKOTUTAHUCTbIMUA
rpaHaTaMy M3 WUIbMEHUTOBbIX NEPLONINTOB, Xapak-
TepHble ans o6bekToB KenmHckoro nons. B konnek-
Topax HonmaTtoBckon m Emeukon nnowapen ycra-
HOBJEHbI NMLb HU3KOXPOMUCTbIE PA3HOCTU FpaHa-
TOB M3 Hea/IMa3OHOCHbIX MapareHe3ncoB, BKJOYas
MarHe3uanbHble afNbKPEeMUTbI N 3KNOrMTonoaobHble
nopofbl, T.e. B AaHHbIX KOsseKTopax npeobnagatot
NMK, TnnuHble Ana HeaMa3oHOCHbIX KMMbepnuToB
N HEKMMOEpPIUTOBbIX MePBOMCTOYHUKOB. B opeone
MuHexckon nnowaan, opeonax CMELaHHOro T1na u
B OT/IOXKEHMAX BM3ENCKOro Bo3pacTa HalfeHbl 3€p-
Ha, He MMeloLMe aHaIoroB MO XMMUYECKOMY COCTaBYy
cpeaun KOpeHHbIX NepBOUCTOYHMNKOB. Ha lNuHexcKkon
naoLwaan — 3To HU3KOXPOMUCTbIE FPaHaTbl U3 MarHe-
3MaNbHO-XKeNIe3NCTbIX IKJIOMUTOB, BKOYasA ryOuH-
HbI/ MapareHe3nc rpaHaToB M3 BKJIOYEHUN B anma-
3e (Xumuko-reHeTuyeckme rpynnol 4, 9, 17, 25, 26), Ha
3onotnykon 1 benopeyeHCcKom — HU3KOXPOMUCTbIE
rpaHatbl (rpynna 9) v WAbMEHUTbl W3 MUPOKCEHU-
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Puc. 7. PACTIPEJIENEHME 3EPEH TPAHATOB (a) I UTbMEHUTA (6) N0 XUMUKO-TEHETUYECKIM FPYMMAM FPAHATOB (1-28) 1
WNbMEHUTA (1-7) U3 KUMBEPNTUTOB A BMELLAIOLLX NOPOZ (30-32) ANA OPEONOB B CPABHEHWUW C COCTABOM MCA U3

KOPEHHbIX UCTOYHWUKOB:

mMecTopoxaeHus: T — nm. M.B.JTomoHocoBa, 2 — nm. B.Mpnba; nnowagu: 3 — NMuHexckas, 4 — EMeukasn, 5 - benopeueHckas,

6 — [MnoHepckas, 7 — 3onoTuuKas; 8 — KenmHckoe none

TOB (rpynnbl 6, 7) 1 3KNOrMTONOA06HbIX Nopog (rpyn-
na 30).

Takum obpasom, CymMUpys pesynbTaTbl N3yUYeHus
NMK n3 knmbepnutoBbix TPY6OK 11 BTOPUYHbBIX Ope-
onoB paccesHuA B 3nMHebepexHom parioHe AAI,
MOXHO cAenaTb C/leayoLmne BbiBOAbI.

1. Pe3ynbraThl NacnopTmsaunmn U3y4yeHHbIX 06b-
€KTOB Ha OCHOBE BbIfIB/IEHHbIX TUMOMOP®HbIX OCO-
6eHHoCTen anmasoB n VMIMK no3sonsAwT TMnusmnpo-
BaTb OCHOBHble pPoOCCbInHble opeosibl B AAT.

2. Ha ocHoBe mopdoreHeTuyeckux mnccneposa-
HWU CPeAn OPEOsIOB MOXKHO BbIAENUTb TPY OCHOBHbIX
TUNa: GNMXHEro CHoCa, AaNibHero CHoca, CMeLaHHo-
ro Tuna.

3. ®opmMmmpoBaHue OPEeOSIoB NPOUCXOAWIO B pas-
HbIX Naneoreorpapuyecknx o6cTaHOBKax: B yCI10BU-
AX KOHTUHEHTaNIbHOrO CHOCa OKOJI0 MeCTOPOXKAEHNA
mm. M.B.JTomoHocOoBa, B 6accenHoBol daunn B 0To-
MEHUAX YP3YrcKom CBUTbI, B YCITOBUAX 3PENbIX KOp
BbIBETPVBaHUA B OTJIOXKEHUAX BM3ENCKOro Bo3pacTa.

4. o faHHbIM V3y4YeHUs OpeosioB JaNlbHErO CHO-
Ca M CMELWaHHOro TuMa B OT/IOXKEHMAX BU3ENCKOro
BO3pacTa MOXHO npejcka3aTb OTKPbITUE HOBbIX He-
N3BECTHbIX KOPEHHbIX NICTOYHMKOB Ha ceBepe 3MHe-
6epexHoro parioHa AAI.
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QUANTITATIVE MORPHOGENETIC ANALYSIS AND EVALUATION OF DIAMOND
CONTENT FOR PROSPECTING AREAS OF THE EASTERN WHITE SEA

T.V.Posukhova, V.K.Garanin

Stages of kimberlite indicator minerals’ quantitative morphogenetic analysis and examples of this method’s use to
certify the bodies already discovered and typify prospecting haloes are presented. Discovery of new bodies within the

eastern White sea is forecasted.

Keywords: kimberlites, diamonds, prospecting haloes, heavy concentrate analysis.



