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[IpencraBieHbl HOBbIE JTaHHBIE O MUHEPAJIbHOM COCTAaBE TEPPUTCHHBIX OTJIOXKEHU I HUXKHETO Tpuaca ceBe-
pa Iledyopckoro He(dpTera3oHOCHOroO 6acceitHa. AKTyaIbHOCTDb MCCIIEIOBaHMSI O0YCIIOBJI€HA TEM, YTO Tep-
pUTeHHBbIE TIPUPOIHBIC pe3epByapbl, IPUYPOUYECHHbIE K JTAHHOW 4YacTW pa3pe3a, UMEIOT HEOIHOPOIHOE
CTPOEHUE KakK T10 TUIOIAAN, TaK M 110 pa3pe3dy. Llenbio cTaThM SIBJISITIOCH BBISIBIEHUE 0COOeHHOCTE! (hop-
MUPOBAHUS 1 pacripeieIeHUsI MUHEPAJIOB, 3aITOJTHSIOIIMX ITyCTOTHOE MPOCTPAHCTBO KOJIJIEKTOPOB. B pe-
3yJIbTaTe M3YYEHUS METOIAMU ONTUYECKON MUKPOCKOIUM, PEHTIreHO(ha30BOro aHaiM3a, 3JIeKTPOHHOM
MUKPOCKOTIUU BBISIBJICHBI Pa3JIMYHbIE MOCTCEIMMEHTAIIMOHHBIE TTPeoOpa3oBaHUsl MeCYaHbIX TEI-KOJUICK-
TopoB. [TokazaHo, 4To HanboJIee MUPOKOE pacIpoCTpaHEeHWE IMOJYIUIIN pereHepalys KBaplia, TpaHchop-
Malusi MUHEPaJIoB IPYIbI Citof, (OpMUPOBaHUE KaJblIMTA Pa3/IMYHBIX FTeHepalrii, 00pa3oBaHUE ayTHU-
TeHHBIX NIMHUCTBIX MUHEpaJIoB. JlnareHeTMUYecKre M3MEHEHUST B TEPPUTEHHBIX MTOPOAaX UTPalOT CyIle-
CTBEHHYIO pOJib B hOPMUPOBAHUY UX KOJUIEKTOPCKUX CBOMCTB. BoJibllIoe KOJTMYECTBO KaJIbIIMTA B LIEMEHTE
MeCYaHUKOB MPUBOJIUT K 3HAYUTETLHOMY CHIDKEHUIO (PUIIBTPAalIMOHHO-EMKOCTHBIX TToKasaTesneit. [Topo-
BBIIl LIEMEHT XJIOPUT-CMEKTUTOBOTO COCTaBa B MEJIKO3EPHUCTBIX MeCYaHUKaX TaKXKe TMPUBOIUT K CHUXE-
HUIO KauecTBa KOJUIeKTOpoB. KpycTnduKalMoOHHBIH 1IEeMEHT XJIOPUTOBOTO COCTaBa, LIEMEHT 3arOJTHEHUS
MOp KAOJUHUTOBOTO COCTaBa COCOOCTBYIOT (DOPMUPOBAHUIO KOJUIEKTOPOB C 00Jiee BHICOKMMU MOKa3aTe-

JIAMMU.

Knroueswie croea: HeTera3o0HOCHBIN GacceiiH, MMareHes3, MMPUPOIHbIE pe3epByaphbl, TECYaHUKHU, aJUTIOBH-

aJIbHbIC OTJIOXKEHUSI, [IOPOBOE IIPOCTPAHCTBO.
DOI: 10.31857/S0024497X22700045, EDN: I1IJIWA

Tpuacoseie otmioxenust Iledopckoro 6GacceiiHa
MPEICTABISIIOT OOJIBIION MHTEPEC B OTHOIICHUN IIPO-
MBIIIJIEHHOU He(Tera3o0HOCHOCTU, JOKa3aHHOI OT-
KpbITHEM 3ayiexeit Ha BapaHneiickom, TopaBelicKoM,
Jlabaranckom MecTtopoxneHusx Bama CoOpOKMHA;
Ha KymsxmHckoMm, KopoBuHckoM — B JleHMCOBCKOM
BrnanuHe. [loponmsl, sBisionimecs: KOJJIEKTOpaMu
HedTHU 1 rasa, OTIMYAIOTCS KpailHe HEOMHOPOTHBIM
CTPOEHUEM, YTO OOYCIIOBIUBAET HEOOXOAUMOCTh UX
JeTanbHOTO M3ydeHus. Kak moka3aHo B psine paboT
POCCUICKUX U 3apyOeXKHBIX aBTOPOB, KAY€CTBO KOJI-
JIEKTOPOB B OCHOBHOM 3aBHUCHT OT YCJIOBHUIA OCagKO-
HAKOIUICHUSI W CTENeHM IOCTCEAMMEHTAIIMOHHBIX
peoOpa3oBaHMil, OKA3bIBAIOIIX 3HAYNTEIBHOE BITHSI-
HUE Ha IIOPUCTOCTb U MHPOHMIIAEMOCTh [AJleKceeB
u ap., 2009; Bakynenko u np., 2017; Exona, 2007,
Kemuyrona, 2014; ZKemuyrosa, Maciosa, 2022; Mo-
posoB, Imeipuna, 2013; KOced, Moposzos, 2017;
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Cao et al., 2017; Henares et al., 2016; Al-Kahtany,
Al Gahtani, 2015; Morad et al., 2010; Tang et al.,
1994; Wang et al., 2017; Yang et al., 2017; Zhang et al.,
2022; Zhu et al., 2018]. boabmioii BKJIaa B pa3BUTHE
W CTaIMaJIbHOTO aHaI3a JJUTOreHe3a BHECIN Ta-
kue ydenble Kak JI.Bb. Pyxun [1969], B.J. Lllyros
[1972], H.M. Crpaxos [1983], B.H. IlIBaxoB [1987],
H.B. JlorBunenko [1987], A.I. KoccoBckas [1990],
O.B. Anackyprt [2008, 2013], FO.O. I'aBpusnos [2010],
B.H. Xononos [2010], B.I'. KysHenios [2016] u ap.
OueHke HedTera3oHOCHOCTHU, GalMaJlbHO-TIa-
JleoreorpaduIecKM PEKOHCTPYKIIUSIM TPUACOBBIX
OTJIOXKEHUI MOCBSIIEHO TOBOJBLHO OOJbIIOE YUCIIO
reojiormdeckux wuccienoBaHuii [Kupmukona, 2013;
Mopaxosckasa, 2000; Kanantap, Tanacoma, 1988S;
VnosuueHko, 1986; Yaneiiies, Baproxuna, 1960 u ap.].
ITo manubiM C.A. JanmneBckoro ¢ coaBropamu [2003],
IOPOIHI TIpEeTepIe M He3HAUYWTEIbHBIE ITOCTCEIN-
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Puc. 1. CrpykTypHast KapTa IOIOIIBB TPUACOBBIX OTJI0XEeHMI ceBepa Iledopckoro HedTerasoHocHOro 6acceiina (o [IIpu-

pOIHEIE ..., 2011]).

1 — MecTomonoXeHe CKBaXWH, 2 — U30TUIICHI TOJOIIBEI TpHUaCOBBIX OTJIO)KCHPIP'I, 3 — OCHOBHBEIE Pa3pbIBHBIC HAPYIICHUA, 4 —

TuIoaan OTCYTCTBUA TPUACOBBIX OTJIOXKEHUH.

MEHTAILIMOHHbIE MNpeodpa3oBaHusl, COOTBETCTBYIO-
I[M€e Tpagany MO3HETO MMPOTOKaTareHe3a—paHHETO
mesokatareHesa (I1K;—MK,), cormnacHo mkarne rpa-
JIallMii KaTareHe3a ocaJouyHbIX 00pa3oBaHUl, pa3pa-
ooranHoii C.I. HepyueBeiM, H.B. BaccoeBuuewm,
H.B. JlonatuneiM [HepyueB u np., 1976]. B Gonee
MIPUITOAHSTHIX paiioHax, Takux Kak KoJlBUHCKUM Me-
rapaa u IllankuHo-lOpbsIxuHCKUI Bajl, TPUACOBLIC
OTJIOXKEHMSI TIOTIa/1al0T B 30HY IpoToKaTareHe3a. B Hau-
0oJiee MOrpyKeHHbBIX yyacTkax (XopeiBepckasi Bra-
JIMHA) OHM YaCTUYHO IIOIaJaloT B 30HY, COOTBET-
ctBytonyto rpagauuu MK, [Hanunesckuii, Ckiaspo-
Ba, 1986].

B craTtbe mpencraBiieHbl pe3yabTaTbl M3YyYECHUS
MOCTCEAMMEHTAIIMOHHBIX MpPeoOpa3oBaHMUil ITOPOI
YyapKaOOXCKOM CBUTBI HMXXHErOo Tpuaca, YCIOBHM
¢hopMUpOBaHUS U XapaKTepa pacIipeaeeHus MUHEe-
paJoB, 3aOJIHSIIONINX ITYCTOTHOE IIPOCTPAHCTBO I10-
pon-koiiaekTopoB. Mcronb3oBasiicsd KepH TITYOOKHUX
CKBaXXMH, BCKPBIBIINX 3TU OTJIOXCHUS B IIpeaesiax
pa3IUYHBIX TeKTOoHMYecKux CcTpykryp (IlankwuHo-
IOpepssxunacknii Ban, Konmsuacknit Merasai, Baim Co-
pokurHa). B kauecTBe KiII04€BOIo y4yacTKa Mbl BBIOpa-
gu Ban CoOpoKMHA, XapaKTepU3YIOIIMMCSI HPUCYT-

JIUTOJIOIUA U IMOJIE3HBIE NCKOITAEMBIE

CTBHEM 3aJiexkell TSKeI0ii U BBICOKOBSI3KOI HE(PTH U
CJIO>KHOM CTPYKTYpPOIi JIOBYLIEK.

I'EOJIOTUYECKOE CTPOEHUE

Paiion wmcciaemoBaHMii pacHojioXXeH Ha ceBepe
ITegopckoro HedTerazoHocHoro dacceitHa (puc. 1).
TpuacoBble OTIOXKEHUS UMEIOT PErMOHAIBHOE pac-
MPOCTpPaHEeHUE, C HeComIacueM 3aJjleraloT Ha Tajieo-
30MCKUX MOPOIAX; OHU MPEACTABJICHBI IepeciianBa-
HHUEM IUIACTOB aJIEBPOJIMTOB, INIMH, MECYAHUKOB U
KOHIJIOMEpPaTOB C MaKCUMaJIbHON MOIIHOCTBIO (IO
3.6 KM), IpUypOUYEHHOM K LIEHTpaIbHbIM YyacTsaMm Ko-
poTtauxuHckoii BmamuHbl [[Ipupomnabeie ..., 2001;
Crpykrypa ..., 1982; Tumonun, 1998].

TpuacoBble OTJIOXKEHUST TIOApA3AESIIOTCS Ha
HUKHUM, CpeIHUM 1 BEpXHUI oTIebl. B ocHoBaHUM
BBIIEJISIETCS YapKaOoXKCKasl CBUTa, MOIITHOCTb KOTO-
poii BapbUpYET OT IIEPBLIX METPOB Ha I0T0-3aIlaie 10
380 M B LiIeHTpaibHOM yacTu KoJIBMHCKOTO MeraBaa.
CBurta mpencrasjieHa IepecianBaHueM KpacHO-0y-
PBIX [JIMH, 3€JI€HOBATO-CEPhIX AJIEBPOJIUTOB 1 CEPHIX
NMNECYaHMUKOB C ITPOCIO0sAMM KOHIJIOMEPATOB U I'paBEC-
JUTOB. MOIITHOCTh ITECYaHUKOB BapbUPYyET OT 5 10
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40 M, TONIIMHA TIMHUCTBIX NPOCIOEB M3MEHSETCS
ot 10 1o 50 m.

KoHrmoMepaThl 1 TpaBeIUTHI, 3aJIeTaloIINe B OC-
HOBAaHUM 4YapKaOOXCKOI CBUTHI, 00pa3yloT Mpo-
ciion MolnHocthio 0.2—0.5 M. KoHmiomepaTbl Mel-
KO-CpeTHeTajiedHbIe, CIIab0 OTCOPTUPOBAHBI, C TIPH-
MeCbhbl0 TpaBUMHOTO Marepuaia. l[aJlbKu TIUH WU
aprUJIUTOB OOBIYHO OKaTaHHbBIE, OKPYIJION U OBaJIb-
HOit (popMBI, MHOTIA TUTIOCKHE, CIab0 caaBlIeHHBIC 1
WM30THYTHIE.

lanpku kBapma m KpeMHel c1abo oKaTaHHEIE,
YacTO COXPaHSIOT MEePBUYHYIO OOJIOMOUHYIO (hOpMY.
KonHrnomepartsl mompa3aeisioTcss Ha BHedopMalm-
OHHBIE (CIIOXEHHBIE TaIbKOi1 MarMaTU4eCKUX, METa-
MOpP(}UIECKHUX U OCAAOYHBIX MOPOI) U BHYTpUDOp-
MalMOHHBIC (CIOKEHHBIE OOJIOMKAMU KOPUYHEBBIX
¥ CephIX aprJUIMTOB U INIMH). LleMeHT npencrasieH
recyaHO-TpaBUITHO-KapOOHATHBIM MaTepUajioM, 3a-
MOJHSIOIIMM IIOPOBOE MPOCTPaHCTBO. B cocrase
raJie4yHoOTO MaTepHaja BhIACISIIOTCS KBapll, KBapL-
Thl, KBapLIUTOIECYAHUKN, apPKO30BbIe MECUaHUKU U
aJIEBPOJIUTHI, KPEMHUCTHIC IIOPOJIbI, KUCIIbIe 3P Py-
3UBbI, apTWINTHI, U3BECTHSIIKMU.

I'paBeUTHI TIOJIMMUKTOBEIEC OT MEJIKO- A0 Ipy0o-
3epHUCTHIX (1—3 MM), pexxe BcTpedaioTcsa U Oosee
KpYyITHbIe OOJIOMKHU; TpaBUiiHbIE 3epHa — IOJyOKa-
TaHHBIE. B cocTaBe rpaBuitHOro Matepuaia npeoobia-
JIal0T OCaIOYHBIe TOPOIbI: U3BECTHSIKU, TIECYAHUKMU,
aJIEBPOJIMTHI, TJIMHBI; IIPUCYTCTBYET rpaBUil KpEMHM-
CTBIX MOPOJ U KBaplia.

Ilecuanukn paccMaTpuBaeMoil 4YacTu paspesa
OKpallleHbl, IJTAaBHBIM 00pa3oM, B pa3IMYHbIe OTTEH-
KU CEPOTo 1IBETA: OT CBETJIO-CEPhIX /10 3€JIEHOBATO-
CepbIX, BCTPEYAIOTCS TaKXKe OTHEAbHBbIE JTUH3bI U
MPOCJION MeCYaHUKOB Po30BaTo-ceporo 1sera. Ilec-
YyaHWKaM CBOMCTBEHHO pa3HOOOpa3ue rpaHyoOMET-
PUYECKOIo COCTaBa OT MEJIKO- 10 KPYITHO- U Irpy0o-
3epHUcToro. OHM XapaKTepU3YIOTCS IMIMPOKUM
CIIEKTPOM TEKCTYP; BCTPEUYAIOTCS MacCUBHasl, TOpU-
30HTAJILHOCJIONCTasi, KpyMHHasi OJHOHAaIlpaBJICHHasI
KOCOCJIOUCTasi TEKCTYPbI U CJIOUCTOCTD psiou. Ciaounc-
TOCTb OOYyCJIOBJIEHA YepeJOBaHUEM CJIOMKOB Pa3HOTO
IrpaHyJIOMETPUYECKOTO COCTaBa, YacTO OHA MOAYEPK-
HyTa CKOIICHUSIMU PYAHBIX MUHEPAJIOB, YelllyiKa-
MM OMOTUTA U T.[I.

AJIEBPOJINTEI OKpAIIEHBI B pa3HbIE OTTEHKU CEPO-
ro 1LBETA, OT 3eJIEHOBATO-CEPOTO A0 royboBaTo-Cce-
pOro; IINPOKOE paCIIPOCTPpAHEHUE TTOTYIMIN TOHKO-
CJIOMCTBIE TEKCTYPHI Y MUKPOTEKCTYPHI, CPEIA HUX
Mpeo0JIagaoT rOPU30HTAIBHOCIOMCTAs U IMH30BUI -
HOCJIOUCTAasl, BCTPEUYAIOTCS MMOPOAbI C HapyLICHHOM
CJIOMCTOCTBIO ¥ TEKCTYPaMU B3MYUMBAHMUS.

[MMHBI ¥ ApTYJUINATHL, ITUPOKO IPEACTaBJICHHBIC B
cocTaBe 4apKaOOXCKOM CBUTHI, OKpallleHbl B pas-
JIMYHBIE OTTEHKU KOPUUYHEBOTO 1IBETA, OT KpacHOBa-
TBIX JJO TEMHO-IIIOKOJIaAHbIX. TEKCTYyphl apTUJIJINTOB
MpeacTaBlIeHbl TOPU30HTAJIBHOMN CIOMCTOCThIO, Mpe-
PBIBUCTO# CJIOUCTOCTBIO, YACTO BCTPEUAIOTCS Hapy-
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IIeHHbIE, KOMKOBaThie TeKCTypbl. OCHOBHBIMHU IT0-
poOI000OpasyIOIIUMU MUHEpaTIaMU SIBJISTIOTCSI MUHE-
paJibl TPYIMbl CMEKTUTA, TUAPOCIIOAA, KaOJIWHMUT.
B onuchIBaeMEBIX equnax u apeussumax BCTPedaroTCs
KapOOHATHBIE JIMH3BI U BKJIIOYEHUS, BBHITIOJTHEHHBIE
KPYIMHOKPUCTAJUTMUYECKUM KaJIbLIUTOM. BcTpeuaror-
¢sI TaKKe OCTaTKM KOPHEBOM CUCTEMBI pACTEHUIA, 3a-
MMOJTHEHHBIE OeJIBIM KaJIbLIUTOM (puc. 2).

s TpMacoBBIX OTJIOXEHUI XapaKTepHBI JiaTe-
paJibHbIE M BepTUKaJbHBIE Bapualluyd pa3MepHOCTU
3epeH, TEOMETPUU U IIPONOPLIUI PYCIOBBIX U ITO¥-
MEHHBIX OTJIOXKEHUM, TUIIMYHBIC IJIs1 aJUTIOBUAIbHBIX
obpa3oBaHuii. B padoTax psima uccienoBartesicii BbI-
CKa3aHBI TIPEAITOI0XEHUSI O TOM, YTO (DOPMUPOBAHUE
TPUACOBBIX OTJIOXKEHNN MPOUCXOAMIO B KOHTHMHEH-
TaJIbHBIX YCJIOBUSIX, B Mpeaeaax peYHOM U O3€pHOM
paBHuHbI [ KamanTap, Tanacosa, 1988; MopaxoBckas,
2000; IMpuponasbIe ..., 2001].

OCHOBOI1 IS TE€OJIOTMYECKOTO MOASIMPOBAHUS
CIIyXaT IIPeACTaBIIEHMSI O TOM, YTO OCOOEHHOCTU
CTpoeHUsI, MOP(GOJIOTUS U KOJIJIEKTOPCKUE CBOMCTBA
IIPUPOMHBIX Pe3epByapoB OOYCIOBJICHBI KaK CEIy-
MEHTOT€HE30M, TaK M CTEIEHbI0O WHTCHCHUBHOCTU
BTOPUYHBIX ITpeodpa3zoBaHuii. B cBsI3u ¢ aTUM, TIpo-
O6JemMaM, CBSI3aHHBIM C BBISICHCHUEM YCIIOBHIA (pop-
MHUPOBaHMS IIPUPOMHBIX PE3epPByapoB M PEKOH-
CTPYKLIMEH OOCTAHOBOK JIPEBHEr0 OCaIKOHAKOILIC-
HUSI, TIOCBSIIEHBI pabOThl MHOTHX HCCJIedoBaTelIei
[Bym, 1977; KemuyroBa m ap., 2015; 2Kemuyrosa,
Bepb6enes, 2016; Kysneuos, 2016; JIutoreoxumus ...,
2015; Allen, 1982; Collinson, 1996; El-Ghali et al.,
2006; Hammer et al., 2010; He et al., 2014; Owen,
2017; Selley, 1978].

METOIbI

PaGora 6a3upyeTcst Ha pe3yabTaTaxX reojaoro-reo-
dU3MIEeCKUX UccaeaoBaHmnit bonee yeM 20 CKBaxK1H,
MMpOoOYpPEHHBIX Ha psife NepPCHEeKTUBHBIX IJIOIIANCH 1
MecTopoxkaeHU Bata COpOKMHA, PACITOIOXKEHHOTO
B TIpenenax BapanHmeii-An3bBMHCKON CTPYKTYPHOM
30HHI. [eopusnueckure MeToabl UCCICIOBaHUS CKBa-
KWUH BKJIIOYAJIM METOMbI CAMOIIPOU3BOILHOM ITOJISI-
pU3alluK, PaguOaKTUBHOTO KapoTaxka, KaKyILIMXCS
COHpOTMBﬂCHMﬁ, ITO3BOJINBIIINE BBISIBUTH OCO6€HHO-
CTU pacIipelelIeHUs] TPaHyJIOMEeTPUIECKOI HEOTHO-
POOHOCTU ILIACTOB, OCYILIECTBUTH JIUTOJOTMUYECKOE
pacuJeHeHe pa3pesa, KOppessuio MIacToB, BblIe-
JIEHUE KOJUIEKTOPOB U (hIIIOUI0YIIOPOB.

IIpoBeneHO neTajibHOE JUTOJOTO-MUHEPAIOru-
YyeCcKoe M3yYeHNe TPUACOBBIX OTJIOXKEHUI YapKadoxX-
CKOI CBUTHI C TIOMOILBIO Pa3IMYHBIX METOIOB, BKIIIO-
YalolKuX NOJSIPU3allMOHHYI0 MUKPOCKOIIMIO, CKa-
HUPYIOIIYIO 3JIEKTPOHHYIO MUKpockonui (CHOM),
PEHTIEeHOCTPYKTYPHBIN, MUKPO30HI0BbI, MUHEPA-
Jjorndyeckuii aHaians. OOIIMi XMMUUEeCKUIT COCTaB 00-
pa3loB OIpeIelIsiIi KJIIACCUYECKUM XMUMUYECKUM M-
togoM B UHctutyte reonoruu @11 KHIIL YpO PAH.
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®az3oBbIii cOCTaB NIMHUCTOM (hpaKLMy ObLI onpee-
JIeH nmo audpakTorpaMMaM OpUEHTUPOBAHHBIX 00-
pa3loB, MOPOLISAIINX CTaHIAPTHHIC IUAarHOCTUYE-
cKre oO0pabOTKM: HACHIIIEHNE IIMIIEPUHOM, 00pa-
oorky IN HCI nHa BomsHoii 0OanHe. CbheMKa
MIPOBOAMJIACH Ha PEHTTCHOBCKOM IU(PPaKTOMETpPE
Shimadzu XRD-6000, CuKo-usnydeHue, Ni-hWIsTp,
30 kB, 20 MA. MuHepaabHBIN cOCTaB OLICHUBAIU TI0
MPUCYTCTBUIO PeIEKCOB MHAWBUAYAIbHBIX MIHE-
paioB Ha gudpakrorpammax. KoandecTBeHHYIO
OILIEHKY ITPOLIEHTHOIO COAepXKaHMsI IJIMHUCTBIX MU-
HepaJjioB B COCTaBe acCOLMAIlMM IIPOBOIMUIIN C 10~
moinbio Sybilla (Shevron®©). Ins MomennrpoBaHUS
IUMPAKIMOHHBIX TIPOMUICH HCITOIb30BAJIIMCH M-
dpakTorpaMMbl OPMEHTUPOBAHHBLIX O0Opa3loB KaK
BO3OYIIHO-CYXWUX, TaK WM HACBHIIIEHHBIX STUJICHIJIN-
KOJIEM.

MUKpPO30HIOBBIE HCCIeA0BaHUsI 00pa31oB MPoO-
BOAVJIM HAa CKAHUPYIOIIEM 3JIEKTPOHHOM MUKPOCKO-
ne TESCAN VEGA3 LMN c sHepromycrnepCruoH-
Hoii mpucTtaBkoil X-MAX 50 mm Oxford Instruments
npu yckopsiolneM HampstkeHnu 20 kB, mmametpe
3oH1a 180 HM 1 00JIacTH BO3OYKIECHUS 1O 5 MKM.

PE3YJIBTATbBI U OBCYXIEHHUE

O0610MKHU MOPO, cllaraloliye IeCYaHuKU, OTIIN-
YarTCcd OONBIINM pa3HOOOpa3nueM, B CBI3U C YEM UX
TUITU3ALUS TTPEACTABIISICT ONpeAcIeHHbIE TPYTHOCTH
npu nerporpadudeckoM onucanuu. Ilpu BeImele-
HUU TUTIOB OPOJ, B IIEPBYIO OUYePeab YUUTHIBAJICS Xa-
pakTep MHUKPOCTPYKTYpbl KaK HauboJjee yCTON4u-
BB IPU3HAK, OIIPEACIsICS MUHEPAJIOTMYECKHIA CO-
CTaB TIOpOA M TIapareHeTHMYeCKHe MUHepalabHbIe
accouuanuu. B xomge paboThl OBLJIM TMarHOCTUPOBA-
HBI 0a3a/IbTHI, TY(GOIIEIUTHI U TY(GbI TPMACOBOI'O BO3-
pacTta; KUCJIble ITOpOIBI, MPEICTaBIeHHBIE MUKPO-
rpaHuTaMu U 3¢ ¢y3uBaMu; CIaHIbI, IMHUCTHIE U
aJIEBPUTOBBIE IOPOIbI, 4 TAKKE XJIOPUTHI U XJIOPUTH-
3MpOBaHHBIE TTOpoabl. Kpome Toro, cpenn 06J10MKOB
OBLJIO YCTAaHOBJICHO TIPUCYTCTBME ITIOJIEBBIX IIIIATOB
(20—25%) n xkBapua (5—10%). OTMmeuaeTcst oboralie-
HHUE TIOJIEBOILIITATOBEIMUA OOJIOMKAMH MEJIKO3EpHHU-
CTBIX TIECYAHUKOB U aJIEBPOJIMTOB IO CPABHEHUIO C
0oJiee KpYITHO3EPHUCTBIMU OTJIOXKEHUSIMU. [1o1eBEIe
IITTAThI TIPETEPIIEN Pa3HylO0 CTEIICHb U3MEHEHUS B
pe3yJibTaTe NeJUTU3aluu, CEPULIMTU3ALINM, KAOI1-
HM3alMU, BEICIaYMBaHMs, IIpUYEM, KaJIUeBbIC I10-
JIEBBIE IIITAThI Yallle MeJTUTU3NPOBAHbI, a TJIaruoKJIa-
36l CePULMTHU3UPOBAHBI. OKaTaHHOCTh OOJIOMKOB
KoJIeOIeTCSI B 3HAUMTEIbHBIX IIpelaesax: HauboJjee
OKaTaHHBIe NIMHBI U apTWUIMTHI, B MEHbIIIEH cTene-
HU — 3epHa KBaplia U MOJICBBIX IIITATOB.

B mecuyanukax BBISIBICHO HECKOJIBKO Pa3HOBUII-
HOCTel 00JJOMOUYHOTI0 KBaplia, IpruyeM, HauooJIbllee
pacrpocTpaHeHNE MOJYYMIM YMCThIe 3€pHa, MOYTU
0e3 BKIIIOYEHMI, KOTOPhIE YacTO XapaKTepU3YIOTCS
M30METPpUYHOI (OpMOI; MX MCTOYHUKOM MOTJIH
CIIyXXUTh KHUCJBIC BYJIKAaHUTHL. BcTpedaroTcss Takske
00JIOMKM KBapiia ¢ BBICOKMM COIepPXKaHHEM ra30BO-
XKUIKUX BKJIIOYEHUI, PACHOJIOXEHHBIX B BUOE JIU-
HEIHO OPUEHTUPOBAHHEBIX IIOJIOC; B 00JIOMKaX KBap-
I1a BCTPEYAIOTCs UIoJIbYaThie 0Opa30oBaHMs pyTUIIa,
YEeIIyUKU CIIIOJbl, MICTOUHUKOM TaKWUX 3€pPEH MOIJIU
CIIyXXUTh MeTaMop(HUUYeCKUe MOPOIbI; KpPOME TOrO,
OBLIM BBISIBJICHBI 00JIOMKH KIJIBHOTO KBaplia.

Cpenu akiecCOpHBIX MHUHEpaJOB HanboJjiee II-
POKO MpPEACTaBJICHBI IUIO0T, MAarHETUT, JIEMKOKCEH,
unbMeHUT. IlepBhIii BCcTpedaeTcss B meTporpapuue-
CKUX IUTM(ax B BUIE HEIIPABWIbHBIX N30METPUIHBIX
3€PEH XKEJITOBATO-3EJIEHOTO LIBETA C SIPKOW aHOMAaJIb-
HoOIt UHTep(EepPEeHLIMOHHOMN OKpackoii. MlcTouHUKOM
€T0 MOIJIU CITYXXUTh MeTaMOpP(GUIECKNE ITOPOIbI, BbI-
BEICHHBIE Ha IIOBEPXHOCTb B pe3ybTaTe aKTHBU3a-
LM TEKTOHUYECKUX IBVKeHMI. [ToBbIILIEeHHOE coaep-
XKaHWE SMUI0Ta HAOMIOMAeTCsI B MEJIKO3EPHUCTBIX
NecyaHMKax ¢ TOPU30HTAJIbHO-CJIOUCTOM TEKCTYPOM,
YTO TaKKe 00YCJIOBIEHO OCOOEHHOCTSIMU CPEIbl OCal-
KOHAKOIUIEHUSI: 00Jjiee CIIOKOMHOM rIpoaiHaMuye-
CKOii oOcrtaHOBKOW. B accoumanuu ¢ 3MMa0TOM
BCTpeYaeTCs] MarHeTUT B BUJIC 3€pEH HeIlpPaBUJIbLHOMN
¢opMBbI, MOMYE PKUBAIOLINX TEKCTYPY ECYaHUKOB.

TutaHOBBIE MUHEpAIbI, MIPEACTABIIEHHBIE aHaTa-
30M U JIEMKOKCEHOM, IPUYPOUYEHBI K MEXK3EPHOBOMY
IIPOCTPAHCTBY 1 4YaCTO 0Opa3yloT IIPEPBIBUCThIE Kaii-
MbI Ha 0OJIOMKAX ITOPOJ. YCTAHOBJIEHO, YTO 11O Mepe
BO3pacTaHUs CTENEHU AMHAMUYECKON COPTUPOBKU
0CaJKOB, B HUX YBEJIMYMNBACTCS COIEPKAHME XKeIe30-
TUTAHOBOTIO ILIUIMXA, a TAKXKE OTHOLLIEHUE “IOJIEBBIE
IIIITaThI/CIIOAbI” — 3a CYET OTMBIBKM U3 IIECKOB JIET-
Kux ciofn [Muraucos, 1960].

XUMUYECKUN COCTaB HUXHETPUACOBBIX OTJIO-
XeHui mpuBeneH B Ta6a. 1. Ilo kinaccupukaumm
® JIx. IMertumkona [[leTtumkoH u ap., 1976], stu
MOPO/Ibl JIOKAIIM30BaHbI B MoJie TpayBakk. [lecuaHu-
KU OTHOCSTCS K NOJMMUKTOBBIM (copepxkaHue SiO,
62—78%) m BYJTKaHOMHKTOBBIM (comepkanue SiO,
54—64%), B COOTBETCTBUM C METPOXUMUUIECKOI KItac-
cudukanueit A.I. Koccosckoit 1 M.W. TyukoBoii
[1988]. K nepBbIM OTHOCSITCSI CpeaHEe- U KPYITHO3€eP-
HUCTbIE 00pa30BaHUs, KO BTOPbIM — UX MpEeUMYyIle-
CTBEHHO MEJIKO3EPHUCThIC pa3sHOCTU. KpyrmHo3epHU-
CThI€ OTJIOXKEHUS JIOKATU3YIOTCS Y BEpXHEN rpaHULIbI
MOJIsl TIOJJMMUKTOBBIX TMECUYaHUKOB, UTO CBSI3aHO C
MOBBILIEHHBIM cofepxaHueM Si0O,, MOCKOJIbKY OHU

Puc. 2. Jlutonmornyeckasi KOJJOHKA UIsT OTJIOKEHWI HIDKHETO Tpraca Baja CopoKuHa.

1 — apriIUThI U IMHBI, 2 — aJIEBPOJIUTHI, 3 — NepeciiauBaHue aJIeBPOJIUTOB M MEJTKO3EPHUCTBIX NECYAaHUKOB, 4 — CpeHe- U
KPYITHO3E€PHUCTbIE MeCUYaHUKHU, 5 — rpaBeautsl; Ticb — yapkaboxckasi CBUTa HIXKHero Tpuaca, Th — xapaieiickas cBurta
HIKHero Tpuaca; P, — BepxHsisi nepmb, Pt + kz — Tatapckuit ¥ Ka3aHCKUIA sSIpyChl BEpXHEN MEPMH.

JINTOJIOTUA U INTOJE3SHBIE UCKOITAEMBIE =~ Ne 2
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Ta6mma 1. ConmepskaHue TOpoI00Gpa3yIoInX KOMIIOHEHTOB B 0Opa3iiax IMecyaHKOB HIDKHETro Tpuaca, Mac. %

Homepa o6pasiioB/riiyouHa, Mm

Kommnonents! | 109-34 109-47 109-79 109-88 109-95 109-102 | 109-104 | 109-108 | 109-114

1380 m 1390 m 1522 m 1523 m 1529 m 1531 m 1533 M 1534 M 1536 m
SiO, 57.39 52.58 60.09 63.76 69.03 66.05 66.8 67.47 68.19
TiO, 0.85 1.01 0.95 1.07 0.5 0.66 0.79 0.68 0.73
Al,O5 15.26 17.94 16.49 14.43 10.55 13.88 13.67 13.25 11.46
Fe,04 5.27 11.06 10.41 6.2 5.35 6.3 5.35 5.31 5.44
FeO 2.57 2.6 1.84 2.42 4.37 4.73 3.47 4 3.93
MnO 0.25 0.16 0.071 0.073 0.14 0.11 0.088 0.099 0.11

MgO 4.06 4.07 2.23 2.15 1.85 2.36 2.04 2.12 2.3
CaO 3.16 1.27 0.52 2.07 3.62 1.45 1.77 1.63 2.75
Na,O 2.07 1.13 0.82 1.58 1.82 1.9 2.08 1.95 1.54
K,0 1.43 1.82 1.96 1.29 1.17 1.24 1.22 1.24 1.26
I 10.34 9.87 7.3 6.74 6.13 6.08 53 6.13 5.95
P,05 0.17 0.14 0.11 0.21 0.14 0.16 0.17 0.16 0.16
CymMma 100.25 101.05 100.95 99.57 100.30 100.19 99.28 100.04 99.89
H,O 4.18 3.59 1.96 1.97 1.32 1.59 1.23 1.89 1.18
CO, 1.56 0.1 0.02 0.85 2.96 1.06 0.95 1.12 1.99
HM 0.42 0.62 0.50 0.38 0.30 0.39 0.35 0.35 0.32
AM 0.27 0.34 0.27 0.23 0.15 0.21 0.20 0.20 0.17
FM 0.21 0.34 0.24 0.17 0.17 0.20 0.16 0.17 0.17
™ 0.06 0.06 0.06 0.07 0.05 0.05 0.06 0.05 0.06
Na,0/Al,04 0.14 0.06 0.05 0.11 0.17 0.14 0.15 0.15 0.13
Al,03/Na,O 7.37 15.88 20.11 9.13 5.8 7.3 6.57 6.79 7.44
K,0/Al1,0; 0.09 0.1 0.12 0.09 0.11 0.09 0.09 0.09 0.11
Al,05/TiO, 17.95 17.76 17.36 13.49 21.1 21.03 17.3 19.49 15.7

cozepKaT OOJBIITOE KOJIMYECTBO OOJIOMKOB KPEMHM -
CTBIX OPOI, (PEITB3UTOB, YCTOMYMBBIX K XUMUYECKO-
My paspyiieHuo. CoaepxxaHue SiO, ymMeHbIIaeTcs
CHM3Y BBEpX II0 pa3pe3y, YTO OO0yCIOBIEHO CHUKE-
HUEM 4YHcjia 00JIOMKOB KPEMHUCTBIX TOpoa U hejib-
3UTOB.

B m3yyeHHBIX OTIIOXEHUSIX JOCTATOYHO IIMPOKO
MpencTaBlIeHbl ayTUTeHHBIE MUHEPAJbl, TaKUE Kak
KBapll, KaJbLUT, CUIEPUT, TATAHOMATHETUT, ITUPUT,
JIEAKOKCEH, KAOJMHUT, CMEKTUT, CMELIaHHOCIIOMN-
HbIe TTIMHUCTBIE MUHEPAJIbl, UJUTUT, XJIOPUT.

BoisiBieHa TpaHcdopMaliusi MUHEpPaaoB IPYIIbI
CJIIof, IJIaBHBIM 00pa3oM OMOTHUTA, KOTOpasl IIPOsIB-
JIIeTCSI B BUIE IIPUOOPETEHNS MUHEPAJIOM MHOTO 00-
JIUKa C COXpaHEHUEM CTPYKTYPbl KpUCTAIIUYECKOI
peuretkn. BcTpedaloTcss HeM3MeHEHHbBIE YCHIYMKU
OMOTHUTA, UHTEHCUBHO ILJIEOXPOUPYIOIINE OT TEMHO-
KOPUUYHEBOIO 10 OJeIHO-3eJIeHOro, U 3eJIeHOBaTO-
KOpMYHEBHIE YellyKu ruapoduorura (puc. 3a).
JIncToukm OMOTUTA TUAPATUPYIOTCS, M 3€pHA ITPHO0-

JIUTOJIOIUA U IMOJIE3HBIE NCKOITAEMBIE

peTalT BeepooOpa3Hbie (CM. puc. 30), TapMOIIKO-
BUIHBIE, UepBeoOpa3Hbie popMbl. Takue u3MeHeHUsI
COIIPOBOXIAIOTCS YaCTUYHBIM WJIM IIOJHBIM 00ec-
IIBEYMBAHUEM IUIACTUHOK, 3HAYUTEIbHBIM OCIadJIe-
HUEM WJIM YyTpaTou Iuieoxpor3ma. B BozHUKaloleM
TUAPOOUOTUTE OOBIYHO OCTAIOTCS JIMIIb PETUKTHI UC-
XOIHOTO MUHEpaJia B BUe BOJIOKOH MJIM TOHKUX ILIa-
CTMHOK, 9aCTh OMOTHUTA IIpeo0pa3yeTcs: B TUAPOCIIIO-
ny. Twapartainusi MHOTIA COMPOBOXIACTCS BbIACIC-
HUeM TOHKMX Wrojiouek pyTwia. Bmosib TpeuivH
MMHAKOMIAIbHON CHAaMHOCTHM BO3HUKAIOT IIEHOY-
HbI€ CKOIUICHUS WJIM KOMOUYKHU TMAPOKCHUIOB XKele3a
(cM. puc. 3B).

Hapsiny c rmgpaTtalyeil mpoucxoanio 3aMelleHUe
IUIACTUHOK OWOTUTA AUCIEPCHBIMU YellyiKaMu
NIMHUCTOTO BemiecTBa. Iumparanmms OWoTHUTA IIO-
ponajla MHTEHCUBHBIN BBIHOC ILIEJI0YEM, UTO CIIO-
COOCTBOBAJIO aKTUBU3ALIMU KOPPO3UHM U YACTUYHOTO
pacTBOpeHMs 00JIOMOYHBIX 3¢PEH KBaplia ¥ MOJIEBBIX
mratoB. ITo Mepe Bo3pacTaHus CTEeNeHU KaTarcHe-
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200 MKM | ()

S |

Puc. 3. MukpodoTtorpaduu 6MOTUTA U3 HUKHETPUACOBBIX MIECUaHUKOB YapKabOXKCKOi CBUTHI (COM).

a — HeM3MEeHEHHbIE Yellyiiky OnoTuTa, yorHa 1348 m; 6 — ruapaTupoBaHHas Jellyiika 6uotura, riyouHa 1460 M; B — HO-
BOOOpa30BaHHBINM MMUPUT MEXIY YellyiiKaMu OnoTuTa, rmyorHa 1348 M; r — 3aMelleHre TUIACTUHOK OMOTUTA AUCIIePCHBIMI
JelryiikaMu xjopuTta, ryouHa 1348 m; o — 3amenieHue 6motrra ruapookuciamu Fe, rmyouna 1515 m; e — 3ameniieHre 6motura

CUIIEpUTOM, ITyOorHa 1529 M.

TUYECKUX IMPe0oOpa30BaHU, YCUIIMBAJIUCH TPOLIECCHI
XJIOPUTHU3ALNU Y TUAPOCTIONN3aNY OMOTUTOB (CM.
puc. 3r, o). IIpu paspymeHnu OMOTUTA U3 €ro KpU-
CTAJNIMYECKOM PELIeTKN BHIHOCUIIMCH KATUOHBI 3Ke-
sne3a u TutaHa [Smackypt, 2008]. Ha mecte buoTtuTa
OCTAlOTCSl PEJIMKTHI B BUJE TEMHBIX CKOIUIEHUIA MO-
JIYIIPO3pavyHOIO PYIHOIo (3KEeIe3MCTO-TUTAHUCTOIO)
TOHKOAVCITEPCHOTO BellleCTBA, MHOTAA C KPUCTAJIIIH -
KaMU cuAepuTa, C aHaTa30M WIM PYyTHUIOM (CM. puc. 3e).

JINTOJIOTUA U INTOJE3SHBIE UCKOITAEMBIE =~ Ne 2

AYTUTEHHBII KBapll TIpeacTaBlieH MUKPOKpPU-
CTAJUIMYECKUMHU IMPaAMUIAILHEIMA UAUMOMOP(HBI-
MU KpUCTaJLIAMHU pa3Mepbl BapbUPYIOT OT 5 1O
20 mxM. OHU BCTpedyaeTcss Ha ITOBEPXHOCTU OOJIOM-
KOB, B MEX3epHOBOM ITPOCTPAHCTBE, YacTO B acco-
LMalUy ¢ KaoauHUTOM (puc. 4a, 6). B HekoTOphIX
oOpasuax KBapll o0pasyeT MOJUKPUCTALIMYECKUE
CPOCTKH, 3aKyIIOPHMBasi IOPOBOE IIPOCTPAHCTBO (CM.
puc. 4B). Perenepanust KkBapiia MOXET HpPOSIBISITHCS
B BUJI€ YACTUYHOTO BOCCTAHOBIIEHUSI KPUCTAJLIOTpa-
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Puc. 4. MukpodoTorpacduu 3epeH KBaplia U3 HU>KHETPUACOBBIX IIECYaHUKOB 4apKaboKCKoii CBUTH (COM).

a — CPOCTKM ayTUTeHHBIX KPUCTAJUIOB KBaplia B IOPOBOM IPOCTPAHCTBE, ITyouHa 1450 M; 6 — ayTUreHHbIe KPUCTaJUIbl KBapia
B acCOLMAIIMU C NIMHUCTBIMM MUHEPaJIaMU B TTOPOBOM TMPOCTPaHCTBe, ITyouHa 1550 M; B, T — ayTUTeHHbIE KPUCTAJLTBI KBapiia
B acCOIMAaIM CO CTOJIOMKAaMM KaoJIMHUTA, yorHa 1550 M; 1, € — oGpacTaHue KpUcTalJlaMi KBaplia TeppUTeHHBIX 00JIOMKOB,

mryouHa 1470 m.

duyeckux rpaHeit (cM. puc 4r). BctpeuaroTest oopas-
1IbI, B KOTOPBIX 3€pHa 00JJ0MOYHOI0 KBap1ia oopacra-
IOT ayTUTeHHBIM KBapiieM (CM. puc. 41, €).

HNcTtounnkom KpeMHe3eMa Ijisi MX 00pa30BaHUST
MOTJIM CIYXKUTh IpeoOpa3oBaHHBIE OMOTUTHI U CMEK-
tuThl. [loMMMO KpeMHe3eMa, IIpu TpaHchopMau
IJIMHUCTOTO BEIIECTBA MOIJIU YaCTUYHO BBIHOCUTHCS
KaJIbLIMI, MarHUM U XKeJIe30, CIYy>KMBIIME MaTepua-
JIOM OJisi 00pa30BaHUsI ayTUTEHHOTO KaJIbLIUTa U CU-
JIepuTa.

JIMTOJIOTHUA U ITOJIE3SHBIE UCKOITAEMBIE

Cpenn MUHEpaJIOB LIEMEHTa MECYaHUKOB IIUPO-
KO€ pa3BUTHE TTOJIYUYMJI KAJIbLUT, U B MEHBIIEH CcTe-
TMEHU CUIEPUT, aHKEPUT, JOJIOMUT. KaabLUT pasHbIX
reHepaunii OTJINYAETCS MO CTENEHN KPUCTAUIMYHO-
CTU, B3aMMOOTHOUIEHUSIM C OOJIOMOYHOI 4YacCThIO
¥ CTETIEHU TTpeO0Opa3oBaHUs 0OJJOMOYHBIX KOMIIO-
HEHTOB, COACPXKAIIUXCS B KaJIbLIMTOBOM ILIEMEHTE
(puc. 5a, 0).

C noMo1uIbo MUKPO30HAOBOIO aHajIn3a OBLIO BBI-
ABJICHO HECKOJIBKO paSHOBHHHOCTeﬁ Kajiblaura C
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Puc. 5. MukpodoTorpadnu KaablinTa U3 HIKHETPUACOBBIX TTECYAHUKOB YapKaOoXCcKoit cBUTHI (COM).

a, 0 — KaJIbLIUT B ITOPOBOM IPOCTPAHCTBE, IITyornHa 1522 M (6 — BO BTOPMYHBIX 2JIEKTPOHAX); B — KAJIBIIUT ITOPOBOTO TUTIA, TIIy-
6uHa 1410 M; r — Ga3aabHbINA MOMKUIUTOBBINA LEMEHT, TyOMHA 1562 M; I — KaJIbLUT KOPPOAUPYET OOJOMOK ITOPO/IbI, INTyOHUHA
1492 M; ¢ — KaJIbLIUT U KAOJIMHUT B ITOPOBOM IIPOCTPAHCTBE, IITyOnHa 1492 M.

pa3HBIM coAepKaHmeM okcuaoB Mn u Fe; mons mmep-
BOIO KOMIIOHEHTA B HUX MOXET JOCTUTraTh 7.6%, Torna
Kak comep:xanue okcunos Fe penko mpesbimaer 1.4%.
IIpuHATO cuMUTaATh, YTO KAJIBLIUT ITIECYAHUKOB C pas-
MepHOCThbI0 KpuctawioB meHee 0.01 MM (CKpBITO-
KPUCTAINIMYECKUIA), SIBISICTCS CUHCEIMMEHTALIMOH-
HBIM (TepBasl reHepanus). ArperaTbl CKPbITOKPHC-
TAJJIMYECKOTO KaJbLIUTa Pa300IIAl0T M YaCTHUYHO
KOPPOOUPYIOT TEPPUTEHHBIE O0JIOMKHU, OJIOKUPYS UX
OT JanbHelen Tpanchopmarmn. Heodxommmele st
o0Opa3oBaHMs KajblIMTa KOMIIOHEHTHI MOIJIM OBITh

JINTOJIOTUA U INTOJE3SHBIE UCKOITAEMBIE =~ Ne 2

MPUBHECEHBI TTOA3EMHBIMH BOJAMU, HACHIIIEHHBIMU
oukapOoHaTtoM. B manbHelileM, CKpbITOKPUCTAIIIN -
YeCKU KaTbIIUT NePEKPUCTATUIN30BAJICS C YKPYITHE-
HUEM KPUCTAJIJIOB U COXPAHUJICS TOJBKO B BUIE pe-
JIMKTOBBIX CTYCTKOBO-TISITHUCTBIX BbIICICHUIA.

PasButre paHHero muareHeTUYECKOTO Oe3xkese-
3MCTOTO KaJIbLIMTa KOHTPOJIMPOBAJIOCHh XUMIUYECKUM
COCTaBOM ITOPOBHIX BOJ, U SIBUJIOCH PE3YIbTATOM B3a-
UMOACUCTBUS C 3TUMU BOJAMU OOJIOMKOB BYJIKAHU -
YeCKUX ITOPOI M IOJEBHIX IINAaTOB. B HEKOTOpBIX
NecYyaHMKax KaJbLMTOBBLIMA 1IEMEHT OOpa3oBayicsa
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Ta6muna 2. CopepkaHre NIMHUCTBIX MUHEPAJIOB B COCTaBe lIeMEeHTa IIECYaHNKOB TpHraca (OLICHEHO B pe3yJIbTaTe MOy~
KOJIMYECTBEHHOTO PEHTreHAN(PaKLIIMOHHOTO aHaJI3a C MOMOIIIbIO TporpaMmMel Sybilla (Shevron©)

Conep:XaHNe NIMHUCTLIX MUHEPAJIOB, %
Ne ni/m Ne 06p. 0136);6;;1{?4 CMELIAHHOCIOMHBIA
) CMEKTUT WJUIAT KAOJIMHUT XJIOPHUT
WTAT/CMEKTUT
1 106-4 997 16 7 30 24 23
2 106-6 1002 11 11 42 22 14
3 106-9 1130 34 20 11 32 3
4 106-10 1168 60 5 13 15
5 106-17 1170 61 — 9 23
6 106-23 1302 63 8 6 15 8
7 106-25 1304 50 14 9 16 11
8 106-26 1305 45 — 10 35 10
9 106-31 1304.5 38 5 5 38 14
10 108-30 1386 41 — 6 45 8
11 108-45 1327 60 — 10 22
12 108-50 1329 25 — 15 44 16
13 108-84 1554 20 - 7 70 3
14 109-5 1184 22 — 6 57 15
15 109-21 1325 31 — 6 57 6
16 109-21-1 1325 54 7 16 13 9
17 109-34 1380 52 7 17 11 13
18 109-88 1523 50 — 5 35 11
19 109-89 1526 23 — 10 57 10
20 109-90 1527 0 19.8 15.4 53 11.7
21 109-102 1531 30 — 8 49 13
22 109-104 1533 27 — 9 58 6
23 109-108 1534 33 — 9 50 8
24 109-116 1537 10.2 — 16 60.2 13.6

ITpumeuanue. ITpouepk — MuUHepas He OOHApPYXKEH.

II0CJI€ CMEKTUTA, YTO CBUIACTECIBCTBYET O TOM, 4YTO
Tnapartanyda IMporucxoanjaa Ha O4YCHDb paHHCfI craagnu.

KanpuT BTOpOI reHepaliiy MpeacTaBlieH arpe-
raTaMm ¢ MEJIKOKPUCTAJUIMYECKON CTPYKTYpOii, 00-
pa3yiolnIMMHA TIOPOBBEIM M 0a3aJIbHO-TIOPOBBIN 1IE-
MeHT. I1lo pa3MepaM 3TU arperatrbl COIOCTaBHUMBI C
00JIOMKaMU II0pOA ¥ MEX3€pPHOBBIMU ITOpaMu (CM.
puc. 5B).

[MoKMIUTOBBIA KaNbIUT B PA3MAYHON CTETICHU
OKPUMCTAJIM30BAaHHbIM, OTHECEH K TPEThEM reHepa-
IIUW; OH pa3benaeT (hparMeHThl MOPOI, YaCTUYHO
WJIM TIOJTHOCTBIO 3aMellaeT UxX, 00pa3yeT LEeMEeHT I10-
poOBO-0a3albHOTO, MeCTaMM 0a3aJIbHOTO THMA. (CM.
puc. 5t, 1).

IIpoBeneHHBIC MCCIENOBAaHUS TTOKA3aJIU, YTO IS
TTOpOJ C ColmepKaHNeM KapOOHATHOTO IleMeHTa 60-
nee 20% tmopuctocTh BapbupyeT oT 1 1o 10%, mpoHu-
HaeMocTb — peako mpesbimaer 0.05 x 1075 Mm%

ITmacTel TIecYaHWMKOB ¢ KapOOHATHBIM IIEMEHTOM

JIUTOJIOIUA U IMOJIE3HBIE NCKOITAEMBIE

HauboJiee TOCTOBEPHO UICHTUDUIIUPYIOTCS MO KOM-
TUIEKCY METOJOB CKBaXXMHHOI anekTpomerpuu. [lo
JNIaHHBIM METOJA KaXKYIIIUXCSl COMPOTUBJICHUM, yIeb-
HOE 3JIEKTPUYECKOE COIPOTUBJIEHHWE B WHTEpBaIax
BTOPUYHBIX KapOOHATOB MaKCUMaJIbHO [MypoMIIEB,
1984; MenpHuk, 2013]. DT0 MO3BOJSIET YBEPEHHO
OMpeNesiTh TIPOCION C KapOOHATHBIM LIEMEHTOM B
TepPUTEHHBIX pa3pe3ax Mo JaHHBIM KapoTaxka.

KaonmHUT, CMEKTUT, WJIJIUT, XJOPUT SIBISIOTCS
HanboJIee pacIpoCTpaHEHHBIMY IMHUCTEIMU MITHE -
pajaMu IIeMEHTa HIDKHETPUACOBBIX II€CYaHUKOB
(Tabin. 2).

CopepxaHue KaoauHuTa BapeupyeT ot 10 1o 60%
OT 00111ero 0O0beMa IMTMHUCTOTO LIEMEHTA, 10 Pe3yJib-
TaTaM PeHTIeHOCTPYKTYPHOro aHaau3a (cM. TabI. 2).
Ha mukpodoTtorpacpusix (puc. 6a, 6) MOKHO HaOJIIO-
JaThb, KaK OH 3allOJIHSIET MOPOBOE MPOCTPAHCTBO.
PacrnipeneneHrie KaoJIMHUTA HEpaBHOMEPHOE KaK 1o
paspeay, Tak 1 110 TIJIOIIAAH, a ero ColepkKaHue B 11e-
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Puc. 6. MukpodoTorpacduny ayTMreHHOTO KaOJIWMHUTA U3 HUSKHETPUACOBBIX MIECYAHUKOB YapKaOoXKCcKou cBUTHI (COM).

a — KaoJIMHUT B IOPOBOM MPOCTPaHCTBE, yorHa 1600 M; 6 — KAaOJMHUT U YelIyiK1 TpeoOpa3oBaHHOro OMOTUTA, IIyOUHA
1515 M; B — BeepooOpa3HbIil KaOJWMHUT, IITyonHa 1400 M; T — KaOJIWHUT 3alOJIHSIET ITOPOBOE IIPOCTPAHCTBO, IITyOonHa 1522 M;
I, € — KQOJIMHUT W UJIbMEHUT B TIOPOBOM MIPOCTPAHCTBE, ITyOrHa 1446 M (e — BO BTOPUYHBIX JIEKTPOHAX).

JIOM COKpallaeTcsl OT KPYITHO3EPHUCTHIX K MEIKO-
3epHUCTBIM OcaikaM. BrimensieTcst mBa TUIIA KaOJU-
HUTA: KAOJIMHUT TIEPBOro TUIIA TPEICTABICH KPYII-
HOKPUCTAIMYECKUMHM arperataMu (CM. puc. 6B, T),
MOJYYUBIIMMY Pa3BUTHUE B KPYTTHO- U CPEIHE3EPHU-
cThIX mecuyanukax. Ha mmdpakrorpammax pedaek-
Chbl, COOTBETCTBYIOIIME KAOJMHUTY IIEPBOrO THUIIA,
XapaKTepU3yIOTCsSl BBICOKOW WHTEHCUBHOCTBIO U
cuMMeTpudHOi dopmoii. Ha COM-n3obpakeHUIX
MOXHO BBIIEIMTh pereHeprUpPOBaHHbBIE 3epHA KBaplla
M KOppOIMpPOBaHHbIE (hparMeHTHI MOJIECBOTO IITIaTa

JINTOJIOTUA U INTOJE3SHBIE UCKOITAEMBIE =~ Ne 2

BMECTe ¢ arperaTaMu KaoJimHuTa. [Ipu3Haku pacTBO-
pEeHUS TIOJIEBBIX IIMATOB U UX KAOJUHUTHU3ALIMU, a
TaKKe pereHepaluio 3epeH OOJIOMOYHOTO KBaplia
(cM. puc. 4r) MOXKHO HaOII0AATh B IIUTM(]aX ¢ TIOMOIIbIO
TOJISIPU3aIIMOHHOTO MUKPOCKOITA.

B 13ydeHHBIX OTJIOXEHMSIX BCTpEUaeTCS TaKXKe
KaoJIMHUT B BUIE ICEBIOTeKCAarOHAJIBHBIX ITJIACTH-
HOK 1 UX OOJIOMKOB C HEYETKMMU JIMHUSIMUA OTPaHU-
YeHUSI, KOTOPHIM OTHECEH HaMU K KAOJIMHUTY BTOPO-
ro tTumna. B pesynabraTte uccliemoBaHUI ¢ TTOMOIIBIO
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CKaHUPYIOILIETO 3JIEKTPOHHOTO MUKPOCKOIA OBLIO
BBISIBJIECHO OOJIbIIIOE KOJWYECTBO KPYITHBIX YaCTHIL
KaOJIMHUTA HEOOJBIION TOJIIIWHBEI ¢ HEPOBHBIMU
KpasiMu (cM. puc. 6r). JudpakrorpaMMbl 3TUX 00-
pas3loB OTIMYAIOTCS OT KAOJIMHUTA MEPBOTO TUTIA pa3-
MBITOCTBIO TUKOB (OHU UMEIOT JOBOJIBHO IITUPOKOE OC-
HOBaHME, WHOINA HMEIOT ITMIIO00pasHylo ¢GopMy).
DTOT TUIT MUHEPaJia MOXXHO OTHECTU K KAOJTMHUTY HU3-
KOI1 CTeNeH! yITopsiioueHHOCTH [ XbIooB, 1989].

ArperaTbl XOpOIlI0 OKPUCTAIN30BaHHOTO KAOJIH -
HUTA 3aITOJTHSIIOT IIOPOBOE MPOCTPAHCTBO WU TIEPU-
depuiiHble ygacTKy 1op (CM. puc. 61). OGIOMOYHBIIT
KaOJIMHUT MOT TMEPEHOCUTHCSI BOAHBIMMU TMOTOKAMU
BO B3BEIIIEHHOM COCTOSIHUM, T.K. 3TO OIWH U3 Hanb0-
Jiee YCTOMYMBEIX TNIMHUCTHIX MUHepanoB [Kirybosa,
1973], npu 3TOM €ro UCTOYHUKOM MOIJIa CIYKUTh
KOpa BbIBETPUBAHUS ITEPMCKUX TMecyaHUKOB. [1po-
LIECC BBIBETPUBAHUS COMPOBOXIAJICS pa3pylIcHUEM
XJIOpUTA, MOJIEBOTO 1INaTa 1 TuapaTalueii OMoTura,
BBIHOCOM M3 KOPHI BEIBETPUBAHUSI KDEMHUEBOI K1C-
JIOTBI, XeJie3a U aJlOMUHUS, OTU 3JEMEHThI, Iepe-
LIeAIINE B KOJJIOUAHOE COCTOSIHUE, CTald UCTOYHU -
KaMu 0o0Gpa3oBaHUsI ayTUTeHHOro KaoauHuta [Koy-
6oBa, 1973] (cM. puc. 61, e).

XJI0pUT BCTpedaeTcs B BUIE KPYCTU(UKAIIMOHHBIX
KaeMOK, BOJIOKHUCTBIX Y C(DEPOIMTOBBIX BBIIEICHUI
B IOpax, a TakKKe IMOJTHOCThIO XJIOPUTU3UPOBAHHBIX
o06oMKOB 110opoa. ITom MUKpOCKOIIOM KpycTU(dhrKa-
LIMOHHBII XJIOPDUT TIpelIcTaBieH OJeaHO-3eIeHOMI
KaiiMoii TommuumHoi 3—12 MKM, oOpacraroiieil 06-
JIOMOYHBIE 3epHA. DJIEKTPOHHO-MUKPOCKOITNYECKIE
HCCIeIOBaHMS TI0Ka3ajud, 4YTO KaiiMa COCTOUT U3
MEJIKMX TICEBIOreKCaroHaJIbHbIX YelllyeK, OecIiops-
JIOYHO PaCIOJIOXKEHHbBIX IO Pa3HLIMU YIJIaMU K T10-
BEpPXHOCTHU 3epeH (puc. 7a, 6). Ha aj1eKTpOHHO-MUK-
POCKOITMYECKUX CHUMKAX YaCTO MOXKHO BUAETh, KaK
YeIIYMKU XJIOPUTA UHKPYCTUPYIOT CTEeHKHU TTOp (CM.
puc. 7r). UcToyHUKOM BelliecTBa JJIsI 0Opa3oBaHUs
XJIOPUTA MOTJIUA CITYXKUTh OUOTUT U BYJKAHOKJIACTU-
yeckuii Matepuai [dpui, Koccosckas, 1990; Kpyn-
ckag u ap., 2006; KorenbHukoB u ap., 2010; Kokiim-
Ha, 2012].

MuHepaibl TpyIIIbl CMEKTUTA IO MUKPOCKOTIOM
MpencTaBlieHbl cjiabo 0(popMIIEHHOM TOHKOAUCTIEPC-
HOl Maccoii, HMeEIOIIei TOMOIeHHBI OOJIMK
(cMm. puc. 71). B uenom, BBepx 1o paspesy coaepxka-
HYi€ MMHEPAJIOB IPYIIIbl CMEKTHUTA B LIEMEHTE Iecya-
HBIX ITOPOJI yBenuuBaercs. Tak, B mecuaHuKax nep-
BOro (0a3aJibHOTro0) IjlacTa 4YapKaboXKCKOM CBUTHI €ro
OTHOCUTENILHOE cofepkaHue He TipeBhitnaeT 50—60%
OT COCTaBa IJIMHUCTOM (hpakKlIMu, TOraa Kak B BEpPX-
HEll 4YacTh paspe3a ero KOJIUYECTBO BO3PACTAET
10 70—80%.

B coorBeTcTBUU ¢ Knaccudukanueit B.A. Ipuna
u A.I. KoccoBckoii [1990], nrokrasmpuyeckmue cMeK-
TUTBI OTHOCSTCA K rpymrie Al—Fe-cMektuTtoB. B xpac-
HOLIBETHBIX IMIMHAX U aprujIiiTax oTMevyaeTcs cylle-
CTBEHHoOe 3amellieHue Al B okTasapax Ha KaTuoHbl Fe

JIUTOJIOIUA U IMOJIE3HBIE NCKOITAEMBIE

B KPUCTAJUIOXUMHUYECKOM CTPYKTYpPE CMEKTUTOB. DTHU
MUHEpaJbl XapaKTepU3YIOTCSl IPEUMYIIECTBEHHO
CMEIIaHHBIM COCTaBOM IIOIJIOLIEHHOIO KOMILIEKCA,
XOTS BCTPEUAIOTCSI YUCTO HATPUEBBIN 1 KaIbLIMEBBIIA
[Xnb160B, 1989]. HaTtpueBblii CMEKTUT COAEPKUT B
MEXKCJIOEBBIX IIPOMEXYTKAaX OIWH MOJICKYJISIPHBIA
CJIO BOMBI, KaJbLIMEBBIM — IBA TaKMX Cjos1. biaro-
JIapst OCOOEHHOCTSIM CBOEIi CTPYKTYpPhI 3T MUHEpa-
JIbI 00J1aJaI0T HAaUOOIBIIEH EMKOCTBIO IIOTJIOLICHUS,
YTO OOBSICHSIET MX CIIOCOOHOCTb K KATUOHHOMY 00-
MeHy. B 3aBUCMMOCTU OT KOHLICHTPALM KATUOHOB
KaJIbLIYS M HATPUS, MOTYT (DOPMUPOBATHLCS HEYIIOPSI-
JIOYEHHBIE YepeIOBaHUS MMAaKETOB CMEKTUTA, COACP-
JKalero B OOMEHHOM KOMITJIEKCe HaTpUi MU KaJIbLIWIA
[Kny6oBa, 1973; Hpuu, Koccosckast, 1990]. ITpu Ha-
CBIILICHUM BOJOM WM OPTaHMYECKUM HAMOJIHUTE-
JIeM, BCJIEACTBUE BBICOKOW ITOIVIOIIAONIEN CIIOCO0-
HOCTH, 3TU NIMHUCThIE MUHEPAJIbl MOTYT 3HAYUTEILHO
paszoyxaTh, MPensITCTBYSI (GMILTPALIUN YIIIEBOIOPO-
noB uyepe3 KoyuiekTop [Kity6oa, 1973]. Jluokraspu-
YeCKMII CMEKTUT 00pa30BaJiCs B pe3ysbTaTe Ipeod-
pa3zoBaHUs IIATMOKJIA30B, ITOJIEBLIX IIMATOB WU
KHMCIBIX U3BepxKeHHBIX Topon [Hpui, KoccoBckas,
1990; Anackyprt, 2008]. ITpu npeodbpaszoBaHuu OGa-
3aJIBTOB U MeTaba3uTOB (DOPMUPOBAJINCH TPUOKTADI-
puuyeckue pasHoctu [Hpui, KoccoBckas, 1990;
McKinley et al., 2003]. B paHHeTpracoBoe BpeMsl Ha
U3ydaeMoil TeppUTOPUM CYIIECTBOBAJ APUIHbII
kimMmat [Mopaxosckast, 2000; Teepooxieoos, 2001],
T.e. UMEJIM MeCTO Haubosiee 06JaronpUsiTHbIC YCIJIO-
BUS 1711 (POPMUPOBAHUS U COXPAHEHUS 3TUX MUHE-
payioB, OGjaromapss MUHUMAIbHOMY TOCTYILICHUIO
BOJIbI, TIPEISITCTBYIOIIEMY BbIHOCY KaTuoHOB (Ca, Mg,
Na, K u nip.) [Kny6osa, 1973; Morad et al., 2000].
151 akKyMyJISILMM CMEKTHUTA JIy4llle BCEro MOAX0IM -
1 (IoBUANTBHBIE, O3€pHBIE M D0JIOBBIC YCIIOBUS
0CaIKOHAKOIUJICHUS, TIPU 3TOM JaHHBI MUHEPAJT TS -
roTeeT K 00Jiee CIIOKOMHOM TMApOIMHAMUYECKOM 00-
craHoBke [Epodees, LlexoBckmii, 1983].

B xone mocTcenmMeHTallMOHHBIX MpeoOpa3oBa-
HUI MECYaHUKOB CMEKTUT MEPEXOAUT B UJLJIUT, XJIO-
PUT WM CMELIaHHOCIOKMHBIE 00pa3oBaHusl. ITo MHe-
HUIO HEKOTOpbIX mcciaenosateneid [dpurr, Koccos-
ckas, 1990; AAnackyprt, 2008; Morad et al., 2000], aToT
repexoq MPOMCXOOUT Ha KIybuHe mopsiaka 1500 m
u bosiee.

B mecyaHBIX OTJIIOXEHMSIX TpHaca BCTpedyaeTcs
ayTUTeHHBIA MUPUT B BUOE PEAKUX BBIOCIICHUI HE-
MpaBUJIbLHOW (OpPMBI, CKOIUIEHUN KyOMYECKUX
KpUCTaJLJIOB, a Takke (ppamoOonnos. [Tuput hopmu-
pyeTcs Ha 00JIoMKaxX BYJIKAHMYECKMX ITOPOI, CPeau
MUHEpPaJoB LIEeMEeHTa, ero NPUCYTCTBUE YacTO CBsI3a-
HO C HaJIM4rieM OMTyMa B IOPOBOM IIPOCTPAHCTBE.

CreneHb Mpeodpa3oBaHMs IIOPOI MOXKHO OXapaK-
Tepu30BaTh HA OCHOBAHWU MPU3HAKOB YIUIOTHEHUS
TepPPUTeHHBIX 00pa3oBaHMii. B M3y4eHHBIX OTJIOXE-
HUSX ITpeobIafaloT TOUeUHbIe U JUHEeHbIe KOHTaK-
TBHI MEXIY 3epHaMU. Pexxe BcTpeuaroTcst KoH(OPMHEIS
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Puc. 7. MI/IKpO(bOTOFpa(I)I/II/I TJIMHUCTBIX MHMHEpPAJIOB LIEMEHTAa HW3 HUXKHETPUACOBLIX IECUHaAaHUKOB ‘-IapKaGO)KCKOfI CBUTHI

(CoOM).

a — XJIOPUT ¢ KpUCTa/ulaM1 HOBOOOpa3oBaHHOTIO KBaplia nryorHa 1450 m; 6 — meTaau3alusi XJIOPUTOBOM KaliMbl Ha TEPPUTECH-
HBIX 00JIOMKaX, TTyornHa 1450 M; B — XJIOpUTOBas KaiiMa Ha 00JIOMKax TEMHOIIBETHBIX MUHEPAJIOB 00JIOMKaX BYJIKAHOTEHHBIX
nopoz, niyouHa 1459 M; r — cMellIaHHOCIOMHBIN UJUTUT-CMEKTUT, iyouHa 1332 M; 1, € — cMelIaHHOCIOMHBINA WJUTUT-CMEK-

TUT, IyouHa 1470 M (€ — BO BTOPUYHBIX DJIEKTPOHAX).

KOHTAaKThl, BO3HUKAIOIIME B pe3ysibTaTe aedopMa-
UM HauMeHee KOMIIETEHTHBIX, MSTKUX O0JIOMOY-
HBIX KOMITOHEHTOB, TaKUX KaK OMOTUT U OOJIOMKU
ocamo4yHbIX Mopon (IuH u ajneBpoauToB). Cpena
0CaIKOHAKOIJIEHHUS BIUSIET Ha XapaKTep peoopas3o-
BaHUIT 0cagKa yepe3 COCTaB MOPOBBIX BOI, pa3Mephl
3epeH u aApyrue ¢pakropbl. Ha panHeii craguu mpeoo-
pa3oBaHUS OcaaKa IIPOMCXOIUT eT0 YIUIOTHEHUE, [e-
rugpaTalus, pacTBOpeHUE M PasjiokKeHUe HEYCTOM-

JINTOJIOTUA U INTOJE3SHBIE UCKOITAEMBIE =~ Ne 2

YKMBBIX KOMIIOHEHTOB, MUHEPajbHbIe HOBOOOPAa30-
BaHWs, KPUCTAJUTM3ALUs W TEePEeKPUCTAIIA3AINS
[JloreuHeHnko, OpinoBa, 1987; Anackypt, 2008].
Ha »710i1 cranuu nmpouncxonnio oopa3oBaHNEe KATBLINTA,
XJIOpHTa, KAOJJMHUTA, MUHEPAJIOB TPYIITBI CMEKTHUTA
B M3y4aeMbIX OTJIOXKeHUsiX. Ha cTanuu paHHero kara-
reHe3a MoOJ BJIUSHUEM TON3EMHBIX BOI, ITOPOBBIX
pacTBOpPOB, IPU COOTBETCTBYIOIIMX TepMOOGapuye-
CKHUX YCJIOBUSIX, IIPOMCXOAWIO YILIOTHEHUE IOPO,
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KOpPpO3US U paCTBOPEHUE O0JIOMOYHBIX 3€pEH, pere-
Hepalus, odpa3oBaHMe HOBBLIX MUHEPAJIOB U3 pac-
TBOPOB, IEPEKPUCTAIN3ALUSI ayTUTCHHBIX MUHEPA-
noB [Amackypt, 2008]. Cpenn ayTUTeHHBIX MUHEpa-
JIOB, 00pa30BaBIIMXCS B ONKUCHIBAEMBIX OTJIOXKEHUSIX
Ha CTaguM paHHEIro KarareHe3a, MOXHO BBIICIUTh
KaJIbLIAT, KaoJWHUT, KBapi, cuaepuT. lllupokoe
pacrnpocTpaHEeHUEe MOJYyYWJ KaJblLMT, (hOPMUPYIO-
MUK Pa3HOKPUCTALIMYECKUI, YacTO ITOMKWUIUTO-
BBII LIEMEHT IIOPOBO-0a3ajbHOro TUila. B m3ydeH-
HBIX IIeCYaHMKaX JOBOJbHO YaCTh BCTPEUAETCSI XOPO-
II0 OKPUCTAJUIM30BAHHBLIA KAOJIWHUT C BBICOKON
CTEIIEHBIO CTPYKTYPHOM YIIOPSITOUYEHHOCTH, 00pa30-
BaBIIMIMCS B TTOPUCTBHIX MPOHUIIAEMBIX ITPOCIOSIX
recYaHbIX IIOPOJ, B pe3y/ibTaTe KATArCHETUIECKUX IIpe-
obpaszoBanuii [ Kpyrickasi, 2006; Kokuinna, 2012].

Kak nokazaHo npenbiayliuMy UCCIEN0BAHUAMU,
KPYIHO- U CPEIHE3EPHUCTbIE MECYUAaHUKU HUXKHETO
TpMaca, xapakTepu3yIlINecs: HEBLICOKUM COJepKa-
HYEM lIeMeHTa MPEeUMYIIECTBEHHO KaOJIWUHUTOBOTO
WIN XJIOPUTOBOTO COCTaBa, MOTYT ObITb OTHECEHBI
K BBICOKOEMKUM KoJjuiekTopaMm [TumoHuHa, 2017].
Menko- 1 cpelHE3epHUCTbIE TTECYaHNUKU C TIOPOBBIM
LIEMEHTOM XJIOPUT-CMEKTUTOBOTO COCTaBa WJIMU MO-
POBBIM KAaOJIMHUTOM OTHOCSITCSI K KOJUIEKTOpam 00-
nee Hu3koro kKavectBa (III—IV kiacca, mo [XanuH,
1976]). Menko3epHUCTbIE MMECYAHUKUA U AJIEBPOJIUTEHI,
OTJINYAlOIIMeCs] BBICOKUM COAEPKaHUEM MUHEPAIOB
IPYIbl CMEKTUTA B COCTaBe LIEMEHTA, MPENcTaBIIsi-
0T coboii HM3KoeMKue KojekTtopbl V—VI Kkiacca.
KpynHo3epHUCTBIN KaJbLUT, Pa3BUTBHIA B MeX3ep-
HOBOM IMPOCTPAHCTBE MECUaHUKOB, JeJaeT UX Mpak-
TUYECKU HETIPOHULIAEMBIMU.

SAKIIIOYEHUE

B pesynbraTte n3ydeHusI cocTaBa mopogooopasyro-
IIEe YaCcTU U LIEMEHTHPYIOILETO BellleCTBa IeCUYaH~
KOB 4apKaOOXCKOI CBUTbHI YCTAHOBJIEHO, YTO BIIVSI-
HHUE Pa3IMYHBIX MOCTCEAMMEHTALIMOHHBIX ITPOLIECCOB
Ha KOJIJIEKTOPCKHE CBOMCTBA MOPOA MPOSIBISIETCS
B pPaCTBOPEHUM OOGJIOMKOB MOPOA M KapOOHATHOTO
LIEMEHTa C MOCJeAYIOIINM IepepacipeacicHeM
IIPOAYKTOB BBIIICIAYMBAHMS; OOpa3oBaHUU ayTH-
TEHHOTO U NepeKPUCTAUIN3aNY AJUIOTUTEHHOTO Ka-
OJIMHUTA; peTeHepally KBaplia 1 00pa3oBaHUM I~
HUCTOIO IUIECHOYHOI'O II€MEHTAa, NPEIISITCTBYIOLINX
YILUIOTHEHUIO U AedopMaui 0610MKOB.

XJIOpUT B BUJIe KAEMOK BOKPYT TEPPUICHHBIX 00-
JIOMKOB, CMEKTUT, 3aIlOJIHSIOIINI MyCTOTHOE IIPO-
CTPaHCTBO, a TakKXKe 0e3XeJIE3UCThI KaIbLUT (pop-
MHUPOBAJINCh HA paHHEM cTanguu nuareHes3a. [1o mepe
YBEJIUYECHUS ITyOMHBI 3aJIeTaHMsI IIIMPOKOE Pa3BUTHE
HOJYYUIU TIPOLECChl aAbOUTU3ALUU OOJIOMOYHBIX
IUIaTMOKJIa30B, WUIMTU3aluu, 3aMelleHUs o00J10-
MOYHBIX 3¢ PEH U MOJIEBHIX IIINAaTOB, PACTBOPEHUS HE-
YCTOUYUBBIX 00JIOMKOB OPOJT, a TAKXKE 0OpazoBaHUE
KAaOJIMHUTA B IIOPaX X POCT KPYITHO3EPHUCTOTO Kajlb-
L1TA.

JIUTOJIOIUA U IMOJIE3HBIE NCKOITAEMBIE

VXynuieHue KOJUIEKTOPCKMX CBOMCTB MeCYaHM-
KOB 00YCJIOBJICHO pa3BUTUEM KapOOHATHOIO LIEMEH -
Ta, a TaKXKe 3aIl0JIHEHUEM IOPOBOTO IIPOCTPAHCTBA
IJIMHUCTBIMU MUHEpajaMu. B To e Bpemsi, BTopud-
Hasl TOPUCTOCTh, 00pa30BaBIIIASICS 32 CUET pACTBOPE-
HUSI HEYCTOMYMBBIX MUHEPAJIOB U 00JIOMKOB IIOPOI,
CIOCOOCTBOBAJIA YIIYUIIICHUIO €MKOCTHBIX XapaKTe-
puctuk. B psnoe ciydaeB coxpaHsIcS OOJJBIION
00BEM IIEPBUYHOI MOPUCTOCTH 3a CYET 0OPa30BaHUS
IJIMHUCTBIX MUHEPAJoB, 3alOJHSIOINX ITyCTOTHOE
MPOCTPAHCTBO WJIN 0OBOJIAKUBAIOIINX OOJIOMKH, UTO
MIPEISITCTBOBAJIO JAIbHEHUIIIEMY YIUIOTHEHUIO TIecya-
HUKA.

Takum oOpa3oM, yCIOBHUS Cpelabl OCATKOHAKOI-
JIEHUSI OIIPENEIISiJIM IPaHyJIOMETPUYECKUIA COCTaB U
OKaTaHHOCTb (DPAarMeHTOB, CTEEHb UX COPTUPOBKU
U, COOTBETCTBEHHO, KOH(PUTYPALIUIO U pa3MepPhbI ITep-
BUYHbIX MECX3CPHOBBIX ITIOD. HOCTCCD,I/IMGHTaU,I/IOH-
HbIe TIpeoOpa3oBaHUsI NPUBEIN K U3MEHEHUIO Tep-
BUYHOTO MYCTOTHOTO IIpOCTpaHCTBa. Ilpoiecchl
VIUIOTHEHUS, IeMEHTAllU U pereHepalun Criocoo-
CTBOBAJIA €ro YMEHbIIEHUIO, a pACTBOPEHUE — YBe-
JIMYEHUIO 3a CUYET pacIIUPEHUS MEXX3EPHOBBIX, 0Opa-
30BaHUS BHYTPU3EPHOBBIX MUKPOIIOP MEPEKPUCTAII -
JIN30BAaHHOTO TTIMHUCTOTO [IEMEHTA.

CrenyeT OTMETUTh, YTO HEOTHOPOIHOCTb COCTaBA
U TUIIA LIeMeHTa TpeOyeT MHANBUILYAIbLHOTO TTOIX0-
Jla, B3BEIICHHOrO BBIOOPA TEXHOJIOTUI MPU OIIpec-
JIEHUU METOAUKHU pa3spabOTKU MECTOPOXICHUN U
TIIATEJILHOTO II0A0Opa KOMILIEKCa METOIOB, Ha-
MpaBJICHHBIX Ha MOBHILIEHUE HeTEeOTOAuM I pa3-
HBIX Y4aCTKOB MECTOPOXKICHUS.

BJIIATOOJAPHOCTHA

ABTOpPHI BBIpaXaloT TITyOOKYIO MPU3HATEIBLHOCTD pe-
LIEH3eHTaM 3a IIeHHbIE COBEThl U KOHCTPYKTUBHbBIE 3aMe-
YaHWUSsI, MO3BOJUBIIME 3HAYUTEILHO YIYUYIIIUTh PAOOTYy.

NCTOYHUK OPMMHAHCUPOBAHUA

PaGora BbIToHEHa Tpu (UHAHCOBOW TIOMIEPKKE
Poccuiickoit akageMnu HayK B paMKax BBITIOJTHEHUS TOCY -
JTApCTBEHHOTO 3amaHus “I'e00ro-reoXxuMm4yecKre 3aKoHO-
MepHOCTH (DOPMUPOBAHMS U Pa3MENIEHUST YTIIEBOIOPOIHbIX
CHUCTEM, HayYHbIE OCHOBBI ()OPMHUPOBAHMSI pECypCHOI Oa-
3bl yrjaeBonoponoB TumaHo-ITedopckoit HedTerazoHoc-
HOM TpOBUHILINS .

CITMCOK JIMTEPATYPbBI

Anekcees B.I1., Pedopos F0.H., Casenxo B.A. CTpoeHue u
KOppeJsust OTJIOXKEHUI TIOMeHCKo# ¢cBUThI [IlanMckoro
HedTerazoHocHoro paiioHa (3anagHass Cubupb). Exare-
pun6ypr: Uzn-so YITY, 2009. 227 c.

byw J[.A. Ctpaturpadurueckue JIOBYLIKU B MeCYaHUKAX.
M.: Mup, 1977. 214 c.

Baxynaenko JI.I', Axcenosa I'11., 5In I1.A. MuHepaibl Tpyn-
ITbl KAOJJMHUTA B HUIKHEIOPCKUX OTJIOXEHUSIX 3aItagHoi

Ne2 2023



ITOCTCEANMEHTALIMOHHLIE [TPEOGPA3OBAHUA

Cubupu // Unrepakcno 'EO-Cubups-2017. MexnyHa-
ponHasi Hay4yHasi KoHdepeHuus “Hemgpomnoab3oBaHue.
lTopHoe neno. HampasiaeHust 1 TeXHOJIOTUS TIOMCKA, pa3-
BEIKU U pPa3pabOTKU MECTOPOKACHUIA TTOJIE3HBIX MCKOTIA-
eMbIXx. OkoHoMuka. Ieoskomnorus”. HoBocubupck:
HNurepskcno 'EO-Cubups, 2017. T. 1. C. 52—56.

laspunoe 10.0. [InareHreTndecKas MUTpalus CyiabGuaoB
B OTJIOKEHUSIX Pa3IMYHbIX 00CTAaHOBOK CeAVMEHTAluu //
JIutonorust u mojnes. uckoraemoie. 2010. Ne 2. C. 133—150.

I'paysakku / ITon pen. B.J1. IllyroBa. M.: Hayka, 1972. 345 c.

Hanunesckuii C.A., Cxkaapoea 3.11., Tpugpaues FO.M. T'eo-
dmounanbHbie cuctembl TumanHo-Iledyopckoii TpOBUH-
muu. Yxra: Tumano-Iledopckuit HaydHO-HMCCIIeOBATEIb-
ckuii LieHTp, 2003. 298 c.

Hanunesckuit C.A., Ckasposa 3.11. KarareHeruueckasi 30-
HaJILHOCTh U pa3MelleHue 3ajekel yrieBoaoponoB B Tu-
MaHo-ITedyopckoit MpoBUHIINM // 3aKOHOMEPHOCTHU pa3-
MelleHus 30H HeTeHakorieHus1 B TumaHo-Ileyopckoit
npoBuHIMK // COOpHUK HaydHbIX TpynoB. JI.. BHUI'PU,
1986. C. 23—32.

Jpuy B.A., Koccosckas A.I. TnuHUCTBIE MUHEPAJIBI: CMEK-
TUTHI, CMEIIAHHOCIOMHBIE oOpa3oBaHus. M.: Hayka,
1990. 214 c. (Tp. TNH AH CCCP. Boin. 446)

Excosa A.B. CTpoeHre U reHe3Uc IyCTOTHOrO MPOCTPaH-
CTBa B KOJUIEKTOpax He(Tera30HOCHOM TOJIIIN I0r0-BOC-
toka 3anagHo-Cubupckoii mutel (ToMckas obaacts) //
JIutocepa. 2007. Ne 4. C. 115—122.

Epogees B.C., Llexosckuii 10.I. IlapareneTnyeckue acco-
LIMalluM KOHTUHEHTAJIbHBIX OTJIOXEHUU (ceMeiicTBO
apMIHBIX MapareHe30B. OBOJIOLUMOHHAS TepPUOAUY-
HocTb). M.: Hayka, 1983. 192 c. (Tp. THH AH CCCP.
Boi. 373)

Kemuyeoea B.A., Macnrosa E.E. @anuanbHbIii KOHTPOJIb
MMPOCTPAHCTBEHHOTO pacrpenesieHusl KOJIJIEKTOPOB BO
BTOPUYHBIX JOJIOMUTAX ceBepo-BocToKa TuMaHo-Ileuop-
ckoro HedTerazoHocHoro 6acceiina // Jiutonorust u no-
se3. uckonaemsbie. 2022. Ne 1. C. 28—47.

Kemuyeosa B.A., bepbenes M.O. CeayMeHTalIMOHHBIN
KOHTPOJIb HEe(MTEra30HOCHOCTH MEJIOBBIX OTJIOKEHUIt
Pyccko-Yacenbckoro MeraBana (3amamHo-Cubupckuii
HedTerazoHocHbIl GacceiiH) // BectHuk MI'Y. Cep. 4.
I'eomorust. 2016. Ne 1. C. 63—70.

Kemuyeosa B.A., Mamuun O.A., Tpynosa M.HU. CenumeHn-
TAllMOHHBIA KOHTPOJb HE(MTEra3o0HOCHOCTU CpemHene-
BOHCKUX OTJIOXEHUI I0XKHOTO MOTpykeHus1 by3ynykckoit
BniaguHbl // Tpynsl PI'Y Hedtu v raza um. U.M. I'yOkuHa.
2015. Ne 3(280). C. 5—18.

Kemuyeoea B.A. TlpakTruueckoe MpMMEHEHUE pe3epByap-
HOIl CEeIMMEHTOJIOTUM IIPU MOIEIMPOBAHUU YIJIEBOIO-
ponHbix cucteM. M.: PI'Y Hedtu u raza um. U.M. I'yOku-
Ha, 2014. 344 c.

Kanaumap H.3., Tanacosa C.J]. @anuanbHble KpUTECPUU
npu CTpaTuUKALIMA KOHTUHTAIbHbBIX OTJIOXKEeHWI Tpraca //
Crparurpadust v turonorust HeTera3o0HOCHbBIX OTJIOKEHUIA
Tumano-Ileyopckoii npoBuHuum / OTB. pen. B.U. boraii-
kuit. JI.:. BHUTPU, 1988. C. 127—134.

Kupuuxosa A.H. CTpaToTUNIMYECKUE U OTIOPHBIC pa3pe3bl
HIKHero Tpuaca Tumano-Iledopckoit He(dTera3oHOCHOM
OPOBUHLIMU: JIMTOJOIUS, (aluajbHble 0COOEHHOCTH //
HedrerazoBas reosorusi. Teopus n npaktuka. 2013. T. 8.
Ne 4. http://www.ngtp.ru/rub/2/45_2013.pdf

JINTOJIOTUA U INTOJE3SHBIE UCKOITAEMBIE =~ Ne 2

177

Kaybosa T.T. TnuHUCTBIE MUHEPAJIBI U UX POJIb B TEHE3U-
ce, MUTpaluMu U akkymysassuuu Hedtu. M.: Henpa, 1973.
256 c.

Koxwiuna JI.B. ImTuHUCTBIE MUHEPaJbl B LIEMEHTE Majico-
30l CKMX TpayBakK: MarHuTtoropckast MerazoHa (FOKHbIM
Vpan) u boposckas 3oHa (FOro-3aman 3ananHoit Cudu-
pm) // JIutochepa. 2012. Ne 2. C. 33—42.

Koccosckas A.T., Tyukosa M. H. K nipobiemMe MUHepaioro-
METPOXUMHMYIECKOM KiraccubUKalluM W TeHe3nca Iecya-
HbIX Topon // Jlutonorust U mose3. uckomaemble. 1988.
Ne 2. C. 8—24.

Komenvuuros /1.J1., 3unyyk H.H. HakoruieHue u ipeodpa-
30BaHME INIMHUCTBIX MUHEPAJIOB B 0CaJJOYHOM YeXJIE 3eM-
HOIT KOpbl. ApuaHblii tutoreHes // M3Bectus By30B. [eo-
norus u pa3Benka. 2010. Ne 4. C. 15—24.

Kpynckas B.B., Kaimoikos I'A., Xomwiree O.B., Pessa M.IO.
BiustHue mnpolieccoB oO6pa3oBaHUsl ayTUI€HHBIX TIIMHU-
CTBIX MUPHEPAJIOB TEPPUTCHHBIX TTOPOJI HA UX KOJJIEKTOP-
ckue cBoiicTBa (Ha npumepe Baprosckoro cBona) // JIu-
ToJiorus u 1moJje3. uckomaemsie. 2006. Ne 3. C. 250—257.

Kysneyos B.I. DBoonusi 0camoIHOTO MOPOI00Opa3oBa-
Hug B uctopuu 3emau. M.: Hayunsbrit mup, 2016. 212 c.

JIuToreoxumMust TEPPUreHHBIX ACCOLIMALIMI FOXKHBIX BITa-
nuH IMpenypanbckoro nporuta / A.B. Macnos, I'A. Mu-
3eHc, JI.B. baguma. Exarepunoypr: UI'T YpO PAH, 2015.
308 c.

Jloeeunenko H.B., Opaosa JI. B. O6pazoBaHue U UBMEHEHUE
0CaJIOYHBIX MTOPOA Ha KOHTUHEHTE U B okeaHe. JI.: Henpa,
1987. 237 c.

Menvnux U.A. BoisgBiieHne BTOPUYHO IIpeoOpa3oBaHHBIX
TEPPUTEHHBIX KOJUIEKTOPOB Ha OCHOBE CTAaTUCTUYECKOI
uHteprnperanun MatepuasioB 'MC // Teodusuka. 2013.
Ne 4. C. 29-35.

Mueducoe A.A. O COOTHOIIEHUMN TUTaHA U aJTIOMUHUS B
ocamouHbIX mopofaax // Ieoxumust. 1960. Ne 2. C. 149—163.

Mopaxoeckaa E./I. Tpunac TumaHoO-YpajlbCKOro perumoHa
(ortopHbIe pa3pesbl, crpaTurpadust, Koppessuus) // buo-
XPOHOJIOTUSI U KOoppessius ¢aHepo3os HedTerazoHoc-
HbIX 0acceiiHoB Poccuu. CI16.: BHUT'PU, 2000. Beim. 1.
80 c.

Mopo3zoe B.11., IlImbipuna B.A. BivisiHe BTOPUUHBIX U3Me-
HEHUI TOPOA-KOJUIEKTOPOB Ha (GUIBTPALIMOHHO-EMKOCT -
Hble CBONCTBa NPOAYKTUBHBIX InacToB bC;; m 10C,
KycroBoro mecropoxaenusi // Yuenble 3anucku KazaH-
ckoro yHuBepcuteTa. 2013. Ne 155(1). C. 95-98.

Mypomuyes B.C. DiexTpoMeTpuyecKash I'eoJorusl mnecya-
HBIX TeJl — JIUTOJOTUYECKUX JOBYyIIeK HedTH u rasza. Jl.:
Henpa, 1984. 260 c.

Hepyues C.I., Baccoesuu H.bB., Jlonamun H.B. O 11Kane Ka-
TareHesa B CBsI3U ¢ HedTeoOpazoBanueM // Tp. XXV cec-
cun MexXayHapomaHOro reoj. KoHrpecca // J1okja. coBeT-
ckux reojioroB: I'optoune uckormaemeie. M.: Hayka, 1976.
C. 47-62.

Tlemmudocon D., [Tommep I1., Cusep P. [lecku u necyaHu-
Ku. M.: Mup, 1976. 536 c.

[MpupomHbie pe3epByapbl He(PTEra30HOCHBIX KOMIUIEKCOB
Tumano-Ileyopckoii nposuHiuu / E.JI. Teruios, 3.B. Jla-
puonoBa, M.10. bena u np. CI16.: OO0 “Penome”, I'VII
PK TIT HUII, 2001. 286 c.

Pyxun JI.B. OcHoBbl mutonoruu. JI.: Heapa, 1969. 703 c.

Cmpaxoe H.M. N36panHble Tpyabl. OO61IME TTPOOIEeMBI Teo-
Jioruu, mrojioruu u reoxumun. M.: Hayka. 1983. 640 c.

2023



178

Crpykrypa mwiatdpopmeHHoro uyexia EBponeiickoro CeBe-
pa CCCP /Ilon pen. B.A. Heneesa. JI.: Hayka, 1982. 200 c.

Tsepodoxneboe B.I1. TlpenropHbie KOHYCHI BBIHOCA U 3010~
BbI€ OTJIOXKEHMS KaK MHIWKATOPBI apUIHOCTH KJIMMaTa Ha
BOCTOKE eBpoIieiickoit yactu Poccum B Havase Tpuaca //
M3Bectus By3oB. ['eonorust u passenka. 2001. Ne 1. C 53—57.

Tumonun H.HU. Tleyopckasi mivTa: UCTOPUSI Teooruye-
ckoro pa3Butus B paHeposoe. Exarepunoypr: YPO PAH,
1998. 238 c.

Tumonuna H.H., Mouanrosa H.JI. JInTonorudyecKkue oco-
OEHHOCTH TPOMYKTUBHBIX OTJIOXEHMI HUXXKHETrO Tpuaca
IHankuHa-OpesaxuHckoro Bana (TumaHo-Ileyopckast
HedTerazoHocHast mpoBuHLMs) // HedrerazoBas reosyo-
rus. Teopus u npakrtuka. 2017. T. 12. Ne 3.
https://doi.org/10.17353/2070-5379/28_2017

Yoosuuenxo JI.A. CTpyKTypHO-BellleCTBEHHbIE KOMILIEK-
CHI ¥ TIEPCITIEKTUBHBI He(hTEera30HOCHOCTH HIKHETO TpHUaca
Tumano-Ileyopckoii mpoBuHUMU // 3aKOHOMEPHOCTH
pa3MelleHUsT 30H HedTera3oHakoIUieHUs B TuMaHO-
ITegopckoii mposunumu / 1. pen. B.M. boraukwmii. JI.:
BHUI'PU, 1986. C. 66—73.

Xanun A.A. Tletpodusnuka HeTSIHBIX U Ta30BbIX IJIACTOB.
M.: Henpa, 1976. 259 c.

Xnvi606 B.B. TnuHUCTBIE MUHEPAJIbl TPUACOBBIX OTI0XKE-
HUii ceBepo-BocToKa eBporeiickoit yactu CCCP. JI.:
Hayxka, 1989. 104 c.

Xoaodoe B.H. O TiITax TUTOTEHE3a U UX COBPEMEHHOI NH-
tepriperaiuu // Jlutonorust u nojes. uckornaemsoie. 2010.
Ne 6. C. 580—593.

Yanvimes B.U. Baproxuna JI. M. CtpaTturpacdus 1 CIIOpOBO-
MbUIbLIEBbIE KOMILJIEKChl BEPXHEMEPMCKUX U TPUACOBBIX
orinoxeHuii [leyopckoro Ypana u rpsinel YepHsbiena //
I'eonorus u mone3Hsie uckomnaemboie CeBepHOro Ypaia u
Tumana / OtB. pen. H.H. Ky3sbkokoBa u ap. ChIKTBIBKAp,
1960. C. 49—58.

Illeanoe B.H. Iletporpacdus mecyaHbIX mopomn (KOMIIO-
HEHTHBIN COCTaB, CUCTEMaTUKa U OMUCAaHUE MUHEpasb-
Hbix BunoB). JI.: Hayka, 1987. 269 c.

FOceqh U.M., Mopo3zos B.Il. XapakTepucTuKa II€C4aHUKOB
ra3zoHeTSIHBIX pe3epByapoB BepxHero tpuaca Cupum c
HCTIOIb30BaHUEM JIaGOpPaTOPHBIX METONOB aHaiu3a //
Teopecypcrr. 2017. T. 19. Ne 4. Y. 2. C 356—363.

Anackypm O.B., Illluxanoé C.E. CTanuiiHOCTh MPOLIECCOB
MUHepaJloreHe3a TepPPUTCHHBIX OTIOXEHUWIA OT Havaja
TpHaca 1o KBapTepa B CBSI3U C DBOJIIOLIMEH TeoqMHAMMWYC-
CKUX pexXrMMoOB (popmupoBaHusi Kojaroropcko-YpeHroii-
CKoii cucteMbl Tiporu6os (3amagHo-Cubupckas niura) //
Bectauk MI'Y. Cep. 4. I'eonorus. 2013. Ne 6. C. 3—12.

SAnackypm O.B. CranuaibHblil aHAJIM3 OCAJI0YHOIO IpPO-
ecca // Jlutonorus u moie3. uckornaembie. 2008. Ne 4.
C. 364-376.

Al-Kahtany Khalid, Al Gahtani Fahad. Distribution of dia-
genetic alteration in fluvial channel and floodplain deposits
in the Triassic Narrabeen group, Southern Sydney Basin,
Australia // J. Geol. Soc. India. 2015. V. 85. P. 591—603.

Allen J.R. L. Sedimentary structures. V. 2. Amsterdam: Else-
vier, 1982. Ne 593. 663 p.

Cao B., Lo X., Zhang L. et al. Diagenetic evolution of deep
sandstones and multiple-stage oil entrapment: a case study
from the Lower Jurassic Sangonghe Formation in the Fu-
kang Sag, Central Junggar Basin (NW China) // Journal of
Petroleum Science and Engeneering. 2017. V. 152. Ne 3.
P. 136—155.

JIUTOJIOIUA U IMOJIE3HBIE NCKOITAEMBIE

TUMOHMWHA n np.

Collinson J.D. Alluvial sediments. In: Sedimentary environ-
ments and facies / Ed. H.G. Reading. Oxford: Blackwell
Scientific Publications, 1996. P. 37—82.

El-Ghali M.A.K., Mansurbeg H., Morad S. et al. Distribu-
tion of diagenetic alterations in fluvial and paralic deposits
within sequence stratigraphic framework: evidence from the
Petrohan Terrigeneous Group and the Svidol Formation,
Lower Triassic, NW Bulgaria // Sediment. Geol. 2006.
V. 190. P. 299-321.

Hammer E., Mork M.B.E., Naess A. Facies controls on the
distribution of diagenesis and compaction in fluvial-deltaic
deposits // Marine Petrol. Geol. 2010. Ne 27. P. 1727—1751.

He M., Jin Z., Li T.D., Guo X.J. et al. Stratigraphic Frame-
work and Microfacies of the Triassic Lower Karamay For-
mation in Districts I, ITI, NW Junggar, China // J. Earth
Sci. 2014. Ne 25(60). P. 2003—2017.

Henares S., Caracciolo 1., Fernandez J.J. et al. Diagenetic
constraints on heterogeneous reservoir quality assessment,
a Triassic outcrop analog of meandering fluvial reservoirs //
AAPG Bull. 2016. V. 100. Ne 9. P. 1377—1398.

McKinley J. M., Worden R.H., Ruffel A. H. Smectite in sand-
stones: a review of the controls on occurrence and behavior
during diagenesis // Clay Mineral Cements in sandstones //
Special Publication Number 34 of the International Associ-
ation of Sedimentologists / Eds R.H. Worden, S. Morad.
Blackwell Publishing, 2003. P. 109—128.

Morad S., Ketzer J.M., De Ross L.F. Spatial and temporal
distribution of diagenetic alteration in siliciclastic rocks:
implications for mass transfer in sedimentary basins //
Sedimentology. 2000. Ne 47. P. 95—120.

Morad S., Ketzer J.M., De Ross L.F. The impact of diagene-
sis on the heterogeneity of sandstone reservoirs: A review of
the role of depositional facies and sequence stratigraphy //
AAPG Bull. 2010. V. 94. P. 1267—1309.

Owen A., Ebighaus A., Hartley A.J. et al. Multi-scale classi-
fication of fluvial architecture: an example from the Paleo-
cene-Eocene Bighorn Basin, Wyoming // Sedimentology.
2017. Ne 64. P. 1572—1596.

Selley R.S. Ancient sedimentary environments. London:
Chapman and Hall, 1978. 294 p.

Tang Zh., Parnell J., Ruffell A.H. Deposition and diagenesis
of the lacustrine-fluvial Cangfanggon Group (uppermost
Permian to Lower Triassic), southern Junggar Basin, NW
China: a contribution from sequence stratigraphy // J. Pa-
leolimnol. 1994. Ne 11. P. 67—90.

Wang G.W., Chang X.C., Yin W, et al. Impact of diagenesis
on reservoir quality and heterogeneity of the Upper Triassic
Chang 8 tight oil sandstones in the Zhenjing area, Ordos
Basin, China // Marine Petrol. Geol. 2017. No 83. P. 84—96.

Yang L., Xu T, Liu K. et al. Fluid-rock interactions during
continuous diagenesis of sandstone reservoirs and their ef-
fects on reservoir porosity // Sedimentology. 2017. Ne 64.
P. 1303—1321.

Zhang Y., Tian J., Zhang X. et al. Diagenesis evolution and
pore types in tight sandstone of Shanxi Formation reservoir
in Hangjingi area, Ordos Basin, Northern China // Ener-
gies. 2022. Ne 15. P. 470.

Zhu H., Liu G., Zhong D. et al. Diagenetic controls on res-
ervoir quality of tight sandstone: a case study of the Upper
Triassic Yanchang formation Chang 7 sandstones, Ordos
Basin, China // Earth Sci. Res. J. 2018. No 22(2).
P. 129—-138.

Ne2 2023



ITOCTCEANMEHTALIMOHHLIE [TPEOGPA3OBAHUA 179

Postsedimentary Transformations in the Lower Triassic Deposits in the North
of Varandey-Adzva Zone (Pechora Oil and Gas-Bearing Basin)

N. N. Timonina®> *, M. S. Nechaev!, 1. L. Ulnyrov!

! Institute of Geology of Komi Science Centre of the Ural Branch of the Russian Academy of Sciences,
Pervomayskaya str., 54, Syktyvkar, 167982 Russia

*e-mail: timoninanata@gmail.com

New data on the mineral composition of Lower Triassic terrigenous deposits in the north of the Pechora oil
and gas bearing basin are presented. The relevance of the study is due to the fact that terrigenous natural res-
ervoirs confined to this part of the section have a heterogeneous structure both in area and in section. The
purpose of the article was to identify the features of the formation and distribution of minerals that fill the void
space of reservoirs. As a result of studying by the methods of optical microscopy, X-ray phase analysis, elec-
tron microscopy, signs of mineralogenesis processes, post-sedimentary transformations of sandy reservoirs
were revealed. It is shown that the most widespread are quartz regeneration, transformation of minerals of the
mica group, formation of calcite of various generations, formation of authigenic clay minerals, etc. Diagenetic
changes in terrigenous rocks play a significant role in the formation of reservoir properties and lead to hetero-
geneity of reservoirs. It is shown that a large amount of calcite in sandstone cement leads to a significant de-
crease in porosity and permeability parameters. Pore cement of chlorite-smectite composition in fine-
grained sandstones also leads to a decrease in the quality of reservoirs. Coarse and medium-grained sand-
stones with a low content of cement, predominantly of kaolinite or chlorite composition, are characterized
by higher reservoir properties. Crustification cement of chlorite composition, pore-filling cement of kaolinite
composition contribute to the formation of reservoirs with higher rates.

Keywords: Oil and Gas-Bearing Basin, diagenesis, reservoir, sandstones, alluvial deposits, pore space.
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