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TunporepManbHble KBapIEBblC W KBapI-KATBIIUTOBBIC JKIIBl C KPHUCTAJUIAMH KBapla C YTJICBOJOPOTHBIMU
BKIIFOUeHHAMH («auamaHTsl JloHOacca») Ha miomanau Celne3HEeBCKOTO YIIICHOCHOro paiioHa CKiIaguaToro
Jlonb6acca mpuypOYCHBI K YCIOKHSIIOMUX KPbUTbss CeJIe3HEBCKOW CHHKITMHAIH OpaXuaHTUKIHMHAISAM TPETHEro
nopsizaka, (GopMHPOBaHHE KOTOPHIX HMPOHMCXOAMIO BO B30POCOBOM IOJIE€ HANPSOKEHUH JlapaMUHCKOW (a3bl
AIBIUICKOTO TEKTOHOTeHe3a. Kbl MEXIJIacTOBBIC, IUTUTOOOpa3HbIE WIH C IPY30BOH TEKCTYpOH; WX
CTPYKTYPHO-TEKCTYPHBIE OCOOCHHOCTH ONPEACIAIOTCS Ae(OPMAIMOHHBIM XapaKTepoOM CTPYKTYp U
JIUTOJIOTHYECKUM CBOMCTBOM BMELIAIOIINX CPEIHEKAMEHHOYTOJIBHBIX TIOPOI.

Knrwuesvie cnosa: CenesHeBckas CHHKIHHANDB, JoHOacc, OpaxWaHTHKIMHAIN, HAJBHUTH, B30pPOCO-CKIaIKH,
MEXXIUTIACTOBBIC JKUJIBI, KBapIl, «IuaMaHThl JloHOaccay, KBapI-TUKKUT-KHHOBAPHOE OPYJCHEHHE, ATbITHICKUI
TEKTOHOTCHE3.

BBEJIEHUE

Kpucrannsl kBapua ¢ yriaeBOAOPOAHBIMU — BKJIIOYCHUSIMH  BCTPEYAIOTCS B
HU3KOTEMIIEPATYPHBIX KWJIAX BO MHOTHMX OPOTEHHBIX CTPYKTypax (AJbIbl, Ammanadu,
banxan, I'opueiit Kpeim, Kapnatsl, Ilupenen u np.) [1] u ommcaHbl mox MECTHBIMHU
HazBaHusMu «Herkimer diamonds», «Marmarosh diamonds», «OKOHHBI KBapI,
«muamanTel JlonOacca». OOmacth pa3BUTHA Takux OOpa3oBaHHWU TATOTEIOT K 30HAM
FJ'IY6I/IHH])IX Pa3IOMOB, ABJIAIOIMMUCA PETHOHAJIBHBIMU PYAOIIOABOAAIIMMU CTPYKTYpaMU,
n I1uiomaasaMm YCTaHOBHeHHOﬁ U1 HepCHeKTHBHOﬁ He(bTe- N Ta30HOCTHOCTH, YTO
OmpelesiieT  aKTyaJbHOCTh  YCTaHOBJIEHHS HX 3aKOHOMEPHOCTEH  CTPYKTYypHOH
JIOKAJIM3allMi 1 MUHEPAJIOrMUECKOro aHain3a TUIIOMOP(HBIX ocobeHHocTell. B Jlonbacce
pacrpocTpaHeHUe «IHMaMaHTOBY» COBMAJACT C YYaCTKAMH TMOBBIIIEHHOTO COJEPIKaHHS
PTYTH B yIJISIX U Pa3BUTHEM THIPOTEPMAJIbHON KHHOBAaPb-AMKKHUTOBOW MUHEpaTU3aLUU
[2], a Taxoke OOMIBHOrO BBIAENICHHUS METaHa B YIJICHOCHbIE TOIIM. OIHUM U3 y4acTKOB,
ra€ YCTAaHOBJICHA THUAPOTCPMAJIbHAd MUHEpAIM3alyd C KBApUEM TUIlAa «IHaMaHTOB
HounbGacca» sBngercs Cene3sHEeBCKUI YTTIEHOCHBIH paiioH.

®AKTUYECKHUI MATEPUAJI U METO/IbI UCCJEJTOBAHUMI

ABTOpaMu OBUTH TIPOBEJEHBI T'EOJOTO-CTPYKTYpHBIE U MUHEPATOTHYECKUE
uccleioBaHus B mpeaenax 185 oOHaxkeHui U 27 xapbepoB MO JOObIYEe KAMEHHOTO YISl U
CTPOUTETHHBIX MaTEpHAIOB. PEKOHCTPYKIHS MapamMeTpoB MajJCOTEKTOHUYECKUX TOJICH
HaIpsOKEHUM  BBIMOJTHSUIACH KUHEMAaTWYecKuM MetonoM [3, 4] ¢ ucmonb30BaHUEM
3aMEPEHHBIX B TIOJIEBBIX VYCIOBHUSX DJJIEMEHTOB 3aJICTAaHUS TEKTOHUYECKHUX TPEIIHH,
MITPUXOB HAa WX IUIOCKOCTH M YCTAaHOBIIGHHBIX HA WX CTEHKAaX BEKTOPOB CKOJBKCHHUS.
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[Tapametpsl mosieli ME30pETHOHAILHOTO YPOBHS (I JIOKAIBHBIX OOBEMOB TOPHOTO
MacCHBa) BOCCTAHABIMBAINCH TIPH IIOMOINM CTaTUCTHYCCKOW 00paboOTKM Ha
crepeorpauIecKux ceTKax.

MN3JI0KEHUE OCHOBHOI'O MATEPHUAJIA

I'eonornyeckoe crpoenne Cele3HEBCKOr0 YIJIEHOCHOro paiiona. B
TE0JIOTHIECKOM CTPOCHUU pationa MPUHAMAIOT ydactue cpenHe- "
BEPXHEKAMEHHOYTOJILHBIC OTIIOKECHHUS, IEPEKPHITHIC MATIOMOIIIHBIM YEXJIOM YETBEPTUUHBIX
oOpazoBanuii. B reonoro-cTpykTypHOM OTHOIICHHH OH MpPHUHAAJIEKHUT K OO0JACTH
3anmagHoro 3aMbikanms CeBepHOH min KomakoBCKO-3aMYaIOBCKOW aHTHUKIHHAIA —
OJTHOTO M3 OCHOBHBIX CTPYKTYpHBIX 3JeMmeHToB Ckiamuaroro JlonGacca. K Hamboiee
KpYIOHBIM CKJIaJIKaM BTOPOTO TIOpAIKAa OTHOCATCS UYepHyXMHCKas aHTUKIWHAIIDL U
Cene3HeBCKass CHHKIMHANIb, OCIOXXHEHHBIC PSAJOM JOTIOJHHUTEIHHBIX CKJIAIOK Ooiee
BBICOKOTO TIopsiika (puc. 1).
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Puc. 1. CrpykrypHas kapra Cene3HEBCKOrO YIVIGHOCHOTO paiioHa: 1 —
MapKUPYIOIINE TOPU30HTHI; 2 — pa3pbIBHBIE HAPYLIEHHS; 3 — OCh aHTHUKJIWHAJIBHBIX
CKJIaI0K; 4 — OCh CHHKJIMHAJIBHBIX CKJIAJIOK; 5 — Yy4YacTKH NPOSIBICHUS KBapIiia THMA
«auamaHTOB JloHOaccay»; 6 — crepeorpaMMbl PEKOHCTPYKUUH MOJIeH HANpsOKeHU; 7 —
OCH TJIaBHBIX HAIPsDKEHUI Ha cTepeorpaMMax: a — OCh CKaTHA G3, 0 — OCh PacTsDKEHHS
G1.
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Oco0eHHOCTBIO ATHX CKIAZOK SBIISIETCS BOCTOK-CEBEPO-BOCTOYHOE W CEBEPO-
BOCTOYHOE INPOCTHPAHWE, CEKYIIFEe OCHOBHOE HAIpaBiICHHE CKIAmT4aTocTH JlOHEIKOro
Oacceitna. [logoOHbIe monepeyHble CTPYKTYPHI TAKKE MPOSIBICHBI B AJIMa3HO-MapbeBCKOM
n JloHenko-MakeeBCKOM YTIEHOCHBIX paifoHax. OOpa3oBaHWE TaKWX HAJIOKEHHBIX
MNAarOHANBHBIX CHCTEM CKIIAJIOK CBS3BIBACTCS C JIapaMUHCKOH (ha30il ambIUHCKOTO
TEKTOHOTeHe3a [5].

B wmenom, Ha IIOKambHOM YPOBHE OpPHUEHTHPOBKA OCEH TJaBHBIX HOPMaJIbHBIX
HamnpsOKEHUH B TPOCTPAHCTBE BechbMa W3MEHYHMBA. [IpM OTHOCHTENHHO CTaOMIIBHOM
MOJIOKEHUH OCH MaKCUMAIIFHOTO CXKaTHsI 03 — OCh CYyOTOpH30HTaJIbHAS U CYyOIIMPOTHOTO
HanpaBJIeHUs] — JIBE JIpyre OCH (0Ch MaKCUMAIILHOTO PACTSHKCHUS G| M MIPOMEXKYTOUHAS
0Ch G2) 3aHIMAIOT TIOJIOKEHHUE OT CYOTOPU30HTAIBFHOTO JI0 BEPTHKAIBHOTO. JTO YKa3bIBaeT
Ha B30pOCOBBIN THIT ITOJIS HANIPSDKCHUH B TIpeiesiaXx OCHOBHOHM YacTH OpaxHaHTHKIHHAICH
TPEThETO MOPsAKA U B BOCTOUHOM 3aMbIkaHWU CeNe3HeBCKOH CHHKIMHAIH. B mpenenax
MaonBaHOBCKOW OpaxWaHTUKIMHAIH, IPUYPOUCHHON K I0)KHOMY KpbLTy Celle3HeBCKOM
CHUHKJIHAJN, TPOSBIEH B30pPOCO-CABUTOBEIN THI TONS, a B mpeaenax YepHYXHHCKOM
AHTUKJIMHAIN U YCIOXHSIOIEH ee ceBepHOE KPBUIO AJpHAHOMOILCKOW aHTHKJIWHAIN -
CABUTOBBIN (puc. 1).

CTpyKTypHasi JOKaJIu3anus KUIbHBIX TeJl. Hanbompiee KOIHMIECTBO KUITHHBIX
TeJ B IUIAaCTaX MECYAHWKOB M HW3BECTHSKOB, COJICpKALIMX KBapl[ THUIA «IAaMaHTOB
Hounbacca», HaOmomaeTcs B TmpeleiaXx OpaxWMaHTUKIMHAIECH TPEThEro Mopsika,
YCIIOXKHSAIOMUX KPbUThsi Cele3HeBCKOW CHHKJIMHANH. Peke moqo0HBIEe JKUIIBI B IUIACTaX
W3BECTHSIKOB TPUCYTCTBYIOT B OpaxWCKIAJKaX TPEThETO MOPSAAKA IIEHTPATbHOW YaCTH
CUHKJIMHANHU. EAMHUYHBIC )KUIIbHBIC TEJa YCTAaHOBJICHBI B IJIACTE U3BECTHSKA HA MOJIOTOM
CEeBEPHOM KpblIe H B IUJacTe I[IeCYaHMKa B TMpeAenax MPUCBOJOBOM YacTH
AnpuaHOTIONBCKON aHTUKIHHAIH. CTPYKTYPHO-TEKCTYPHBIE OCOOCHHOCTH STHX KUJIBHBIX
TEJ HANpsMYIO 3aBUCAT OT JeQOpPMAlMOHHOTO XapakTepa CTPYKTyp, a TaKxke OT
JIUTOJIOTHYECKUX OCOOCHHOCTEH BMEIIAIOUINX TTOPO/I.

B mpenmenax ManonBaHOBCKOW OpaxWaHTHKJIMHAIM B Kapbepe II0 J00bIYe
msBecTHsKa K7 (cButa C,°) Gbuta Bekpbita anodusa FOxuHoro Haasura (puc. 2). B cesepo-
BOCTOYHOM OOPTY Kapbepa HaJ[BHUT C a3UMYyTOM MajieHns 325° u yriaom naaenus 20-25°, Ha
rIyOMHE OH BBITIONAXKHUBACTCS W TIEPEXOAWT B MEXKIUIACTOBYIO INIOCKOCTh. Hampur
paspeiBaeT wu3BecTHsSK K;, o00pasys 31ech B30poco-ckianky. M3BecTHSK Kpenkuid
rpyOOCIONCTBI OTHONIAYEYHOTO CTPOSHHS C BUIMMOW MOIIHOCTHIO 0 4 M. B Bucsuem
KpbUIe BOJM3M HAJBHTa B U3BECTHSKE Pa3BUTHI TPEIIMHBI MEXKIIJIACTOBOTO CKOJIBKEHHS, a
TaKk)Ke TPEIUHBI OTpbIBa. Bo (pOHTANBbHON 30HE CKIAJKH TIO KPOBJE W3BECTHIKA
pa3BUBaeTCS. WHTEHCHBHAs MHUKPOCKJIAIYaTocTb. B 9STOH 30HE pa3BUTHI BechbMa
HEBBIZICP)KAHHBIE 10 MAJCHUIO W TPOCTHPAHHIO MEXKIUIACTOBBIE TpEIIWHBL. B ceBepo-
3armaHOM HAIIPaBIICHUU OT HAJBUTa B BEPXHEW YAaCTH JUCIOIMPOBAHHOTO H3BECTHSKA
BCTpEUaeTCs CepUsl KPYyTOIAaroInX B30pOCOB. 3a mpeaesiaMu pa3BUTHSI B30OPOCOB TLIACT
BBITIOJIAXKUBAETCS, 3/16Ch U3PEJIKa TPOSIBIICHBI TPEIIMHBI MEKIUIACTOBOTO CKOJIBKEHHSI.

Kak B BucsueM, Tak W JiekaueM KpbUle HaJBUra B M3BECTHIKE MOBCEMECTHO
MPOSBJICHBI MEKILIACTOBBIC ILIMTOOOPa3HbIE JKHJIBI MOIIHOCTBIO OT 1-2 10 25 cwm,
JOBOJIFHO BBIIEPXKAaHHBIE MO MPOCTUPAHUIO M CONPOBOKAAIOTCS TPYOBIMH ILITPHXaMH
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CKOJIB)KEHUS; CII0KECHBI MOJIOUHO-0€ITBIM KAJIBIIUTOM, B IICHTPAIILHON YacTH BCTPEUAIOTCS
KpHCTaUTBl ceporo kmapma (puc. 2 a). Kak mpaBmiio, B HEMOCPEACTBEHHOW OJIM30CTH
pa3BUTHS HAJIBUTA KBapl[ MHTCHCHBHO TEKTOHWYECKH TPEUIMHOBATHIA W CIIEMEHTHPOBaH
CepbIM KaJIBIUTOM. B BUCSYEeM KpbUIe B KBaplle MPOSBICHBI OT/CIBHBIC TPCUIUHEI,
3aIOJTHEHHBIC KANBIUTOM, UMEIOT KIMHOBHIHYIO (OPMY, PACIIHPSIONIYIOCS K BEpXHEH
YaCTH JKUIBHBIX TEIL.
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Puc. 2. 3apucoBka oOHakeHHs w3BecTHsAKa K; B mpemenax MaltomBaHOBCKOM
OpaxMaHTUKIMHAIN: 2 — MEXIUIACTOBAas IUINTO00pa3Has Kuia; 0 — MEXIIIacTOBas JKUIIa
C OCTaTOYHOM MOJIOCTBIO. | — H3BECTHSK; 2 — aJEBPOJIUT; 3 — pa3pbIBHbIC HAPYIICHUS;
4 — peMeHTHI 3aJieTaHus (a3UMYT MaJeHust / yToJl aJeHus): 5 — MOp(OIOTUIESCKHAE THTIBI
xui1. Ha pucyHke: a — MeXITacToBasi INIMTOOOpa3Hast sKmIa; 0 — MEXIIIACTOBAst KUJIA C
OCTaTOYHOM IOJIOCTBIO.

MeKIuTacToBbIe KBl ¢ KBapleM THIA «IuaManToB JloHOacca» MMEIOT JIOKaIbHOE
pacmnpocTpaHeHHE W MPUYPOUYEHBI TOJIBKO K 30HE MHTEHCHBHOW MHKPOCKJIAT4aTOCTH BO
(poHTaNbHON 30He ckmagku (puc. 2 0). JKuiapHble Tenma JIMH3000pa3HONl  (POPMEL,
COIIPOBOK/IAIOTCSI OCTATOYHBIMH IOJIOCTSIMH C MOLIHOCTBIO packpbiTHs 10 10—15 cm.
3anp0aHa TONOCTEH CIOKEH JPY30BBIM KalbLIMTOM, IEHTpajbHAs YacTh BBINOJHEHA
XOpOIIO OOpa30BaHHBIMH KPHCTAUIAMH W CPOCTKaMH JABIMYATOTO KBapla W TOPHOTO
XpycTaiis ¢ OIECTSIMMHU TPaHsIMH (OTHOCUMBIE K «1uamanTaM JloHOaccay).

B npemenax CaOoBckoit OpaxuMaHTUKIWHAIM (CeBepHAs KpaeBas 4acThb
Cene3HeBCKOI CHHKIIMHAIIN) Ha BOCTOYHOM OOPTY Kapbepa 1o Jo0bIYe KaMeHHOT0 yTiis l®
(cButhl C2°) OB BekphIT HaaBur [V Hukanoposcekwuii (puc. 3). [ajenue Hagsura cesepo-
3amagHoe mon yriioM 25-30°. Ha rmyOmHe HagBWT BBITIONAXKHUBACTCS M IEPEXOJIUT B
MOBEPXHOCTh MEXKIUIACTOBOTO CKOJNILKEHUs. B OopTy Kapbepa Takke BBIXOJUT Ha
MOBEPXHOCTH U3BECTHSK L7, MMeromuii TpexnadeyHoe crpoeHre. HIKHSS 1 BepXHsis NauKu
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MMpEeACTAaBJICHBI KPECTIKUM pr6OCJIOI/ICTI>IM H3BCCTHAKOM, 3aKJIFOUCHHAA MCKAY HUMU I1adKa
OTHOCHUTCA K TOHKOINIMTYATOMY I'NTMHUCTOMY U3BCCTHAKY.
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Puc. 3. 3apucoBka oOHaxkeHHMs W3BeCTHsKa L; Ha ceBepHOM Kpbuie CaOOBCKOM
OpaxuMaHTUKIMHAIN: @ — TPyOOCIOUCTHIH W3BECTHSK; O — TJIMHUCTBIA U3BECTHSK; 3 —
pa3pbIBHBIE HAPYIICHUST; 4 — 30HBI JPOOIICHUS; 5 — CKIIaJIKA BOJIOYEHUS; 6 — DIEMEHTHI
3aneranus (a3UMyT HaleHus / yToJ MaJAeHns).

Mo miockocTh HamBUTa U3BECTHAK L7 1eopMupoBaH B Tak Ha3bIBAEMYIO B30pOCO-
ckianky [6]. [Ipu aToM B nexkadeM Kpbljie HaJBUra U3BECTHAK 00pa3yeT CHHKIMHAIBHYIO
CKJIaJIKy € OcTpbIM 3aMKOM. CeBepHell 0T B30pOCO-CKIaAKH B OOPTY Kapbepa HabIr0JaeTcs
neopManisl U3BECTHSIKA, KOTOpas 10 YCIOBUSM 00pa3oBaHUS OTHOCUTCSA K CKIIQJKaM
cpblBa. B CBsI3M ¢ PE3KO OTIMYAIOIIMMUCA MEXaHWYECKMMH CBOMCTBAMH Ia4eK CIIOS
M3BECTHAKA YCTAHABJIMBACTCA pa3lMuue B UX JeOPMALMOHHBIX  CBOWCTBAXx.
Henopatnueie TpyOOCIOHCTBIE MaYKH HW3rHOANUCH C SIBICHHEM BHYTPHILUIACTOBOTO
CKaJIbIBaHUS MAPAJJIENBHOTO CIOUCTOCTH [7], MPH 3TOM B IIAPHUPHBIX YACTAX CKIAJOK
00pa30BaIMCh TPELIMHBI OTPBIBA MU 30HBI ApoOieHus. B npeaenax Takux mayexk HIMPOKO
NPOSIBIIEHBl MEXKIIACTOBBIC IUIMTOOOpPA3HBIE KWL, TOJO0OHBIE TNPUYPOUCHHBIM K
n3BecTHAKY K7 Ha ManonBaHOBCKO# OpaxnaHTHKIMHAIH.

B Oonee mnmacTW4HOW TINIMHUCTOW Madke HA KPBUIBSX CKIAJ0K MOPOABI CMSIIMCH
BJIOJIb CIIAHIIEBATOCTH 03 pa3pblBa CIUIONIHOCTH. B MIApHUPHBIX YacTAX CKIAJOK
IIPOUCXOIMJIO HAarHETaHUE MaTepuala W3 KPbUIBEBBIX YYACTKOB, YTO COIPOBOXKAAIOCH
(bopMHpOBaHNEM CKJIaI0K BoJIoYeHHs [§]. B 9THX yyacTKax JTOKaJIN30BaHbI MEXILIACTOBBIE
JKUIBHBIE TeJla ¢ pa3ayBamMu. OHU SIBISIOTCS HanOoJiee HEBBLACP)KAHHBIMHU 110 TaJCHHUIO U
MPOCTHUPAHUIO, MOILIHOCTh He TmpeBblmaeT 25 cm. @Dopma KWl HeNpaBHIbHAaS,
JTMH3000pa3Hasi U JJUIMICOBHIHAS, C PE3KUMH INEpPeKUMaMHU M Pa3lyBaMH; HEPEAKO
OTMEYAIOTCSl OCTATOYHBIE MOJIOCTH MHMPHHON 10 8 cM. Ha 3anmpOannme >xui u monocteit
Pa3BUT MOJIOYHO-0EIBIN KAIBIUT U (QIIIOOPUT, IICHTPaIbHAS YacTh MOJOCTEH COCTOUT U3
KPHUCTAJUIOB IOJIYIPO3PAYHOTO M TPO3PAYHOrO KalbIUTa CBOOOJHOTO POCTa, CEPOro
KaJblIUTa, a TaKXXe XOPOLIO OOpa30BAHHBIX JBYXBEPIIMHHBIX KPHCTAJUIOB JIBIMYATOrO
KBaplia U TOPHOTO XpycTalls THIA «1uaMaHToB JloHOaccay.
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Paznuunble cTpyKTYpHO-MOP(OJIOTHYECKHE TPYIIIBI MEKIIACTOBBIX JKUJIBHBIX TEI
TaKXe TMPOSBIICHBI M B IUIACTAaX MECUaHUKOB B npenenax CaboBckol, ManonBaHOBCKOW H
Coduenckoil OpaxMaHTHKIMHAIEH, MPUYPOUYEHHBIX K KpaeBbIM dacTsaM Cene3HeBCKOi
CHUHKIIMHAIH (puc. 4).
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Puc. 4. Teomornueckuii paspe3 CodueBckoil OpaxHaHTHKIMHAIA: a —
MEXXIUIACTOBAs IIMTOOOpasHas kuja; 0 — MEXIUIacToBas JKKja C JPY30BOM TEKCTYpPOH.
1 — u3BecTHAKM; 2 — yIIM; 3 — MeCcYaHuK; 4 — pa3pblBHOE HapyuieHue; Ha pucynke: a
— MEXIUIACTOBAs TUIMTOOOpa3Has KHia C OCTATOYHOM TOJOCTHIO; O — MEKIUIACTOBAs
JKWJIa C IPY30BOM TEKCTYpOH.

Ha kppuibsix OpaxuaHTHUKIMHANEH B TPYyO03E€PHUCTHIX KBAPIIEBIX MECYAHMKAX YacTO
BCTPEYAIOTCS MEXKIUIACTOBBIE IUTUTOOOpA3HBIE IKWJIBI, KOTOpBIE BBIJEPKAHHBI IO
NPOCTUPAHUIO, MOLTHOCTBIO OT 1-2 110 12 cM (puc. 4 a). Hepenko uisl CONpOBOXKIAIOTCS
OCTaTOYHBIMHU MOJIOCTSIMU. TeJa CIIOXKEeHBI )KUITBHBIM MOJIOYHO-0EIIBIM U CEPhIM KBapIeM,
B IIOJIOCTSIX Pa3BHUTHI JIByXBEPIIMHHBIE KPUCTAJIBI MOJOYHO-0EJIOr0 W Ceporo Kmaplia.
Kpucrannsl kBapua TEKTOHMYECKH TPEIIMHOBATHIE, TPEUIMHBI HMMEIOT Pa3IHYHYIo
OPUEHTUPOBKY C MOLTHOCTBIO packpbIThd oT 0,5 10 5 MM. Tonbko B npeaenax NprucBOAOBON
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yacTh OpaxuaHTHKIMHAJICH MPOSBICHBI MEXKIUIACTOBBIE Tela C JIPY30BOH TEKCTYPOH,
OTHOCAIINECS K CEMIOBHOHBIM kuiaM (puc. 4 0). XXwipHBIE Telma ITOBOJIEHO
HEBBIJIEP)KaHHBIE TI0 MAJICHUI0, IMEIOT PE3KO BBIKIIMHUBAIOLIUICS XapakTep. MOIIHOCTD
PacKpBITUS TOJOCTEH KU A0 25 cM. 3anp0aHi CIOXEH MIETKaMU TOPHOTO XpycTals, B
MOJIOCTAX Pa3BUTHI CPOCTKH KPUCTAIDIOB JABIMYATOTO KBaplla M TOPHOTO XPyCTajs THIIA
«muamaHToB JloHOacca», acCcONMUPYIONINE C IUKKUTOM, 3alOJHSIOIMAM CBOOOIHOE
NPOCTPAHCTBO TMoJoCcTed. Kpucrammel ApIMUaTOro KBapla pa3MepoM CBBIIIE 2 CM
OTJIMYAIOTCSA CKEJCTHBIM CTpOCHHUEM. Ha 3THX yuyacTkax B IMPOTOJIOYKAX >KUIBHBIX TEN
oOHapyXeHa KHHOBapsb [9].

Ocobast Tpymma MEXIUIACTOBBIX JKWIBHBIX Tl C «Iuamantamu JloHOacca»
oOHapyxeHa B Impefenax OpaxHCKIAMOK TPEThEr0 TOPSAKAa LEHTPAILHOH YacTh
Cene3HeBCKON CHHKIMHAIN. 37€Ch B TIIMHHUCTOW Madke M3BECTHsKA L; MOBOIBHO 4acTo
BCTPEUAIOTCSI MEXIDIACTOBBIEC KXIJIBHBIE TEla C pa3fdyBaMH, PacIpOCTPaHEHHE KOTOPBIX
cyOmapaiensHo CTHJIOJIUTOBBIM TEKCTypam CyOIIMPOTHOTO MIPOCTUPAHUS
(paznmenstrormMu citon Ha pacctosiHud oT 0,2 1o 1 m). HamMeHbmmass MOIITHOCTB KU (710
1 cM) HaOmOgaeTcs BOJMM3M CTHIIONUTOB, PE3KO YBEIWYHBASICH MEXKIY HUMH (HEPEIKO
Jocturaer 25 c¢M) ¢ o0Opa3oBaHMEM OCTAaTOUYHBIX MoyocTei. [lociaemoBaTenbHOCTh
MUHEpanoo0pa30BaHMs B TAKHUX JKWJIAX TOBOJBHO CIOKHAs: HanboJee paHHUE TeHepaluu
MUHEPAJIOB MPEACTaBICHBI (IFOOPUTOM, MOJIOYHO-OEIBIM KBapIEM U KaJbIIUTOM, OoJiee
MO3OAHNUE — JABYIJIABBIC KPHUCTAJJIbI KBapla TUIIa «AWMAMaHTOB I[OH621CCZD), Ha CaMbIX
MOCJICAHUX CTaAUAX INPOUCXOAWJIa KPHUCTAJUIM3alUA 6ap1/ITa, IMpO3pavYHOro KaJblHMTa N
JUKKHTA.

[lomobHoe pacmpocTpaHeHue KUIbHBIX Ten B JloHenkom OacceliHe Takke
YCTaHOBJICHO B Ipejeniax [ OpioBCKOW aHTUKIMHAIM, TAE CEIJIOBUAHBIC PYIHBIC 3AJICKU
pacIpocTpaHeHbl B CBOJOBOM 4YacTH CTPYKTYpbl U KOHTPOJIMPYIOTCS — CJIOXKHBIM
MCKPHUBIICHHEM IIIACTOB MECYaHUKOB, TPOUCXOIUBIIEM B IIPOLIECCE PA3BUTHSI HAIOKEHHBIX
KyI0JI000pa3HbIX ckiaok [10].

BbIBO/bI

Ha ocHOBaHMM mpOBEIEHHBIX MCCICIOBAHUI YCTAHOBJIEHO, 4YTO «IMAMAHTHI
Jonbacca» cBsi3aHBI MPEUMYIIECTBEHHO C MEXIIJIACTOBBIMU JKMJIAMHM B TIECUAHUKAX M
W3BECTHAKAX U MPHUYpOUEHBI K Opaxuckiagkam Tperbero mopsaka Cene3HeBCKOH
CHHKJIMHAJIH, C(POPMUPOBAHHBIMU BO B30POCOBOM I10JI€ HANPSDKEHUH JTapaMHUICKOH (a3bl
aNBIIMACKOTO TEKTOHOTEHe3a. TpPeUMHbl B 3THUX CTPYKTypax KOHTPOJIUPOBAIU IYTH
HUPKYJSIIUM ~ HU3KOTEMIIEPaTYPHBIX ~ THAPOTEPMANbHBIX  PacTBOPOB  METaHOBO-
YIJIEKUCIOTHO-BOJHOTO COCTABA, C KOTOPBIMHU CBsI3aHA KPUCTAJUIM3ALMS «IHAMAaHTOB» B
ACCOLMALIMY C TUKKUTOM U KHHOBapbio. Hy’KHO OTMETHTB, YTO KBAPL-AUKKUT-KHHOBAPHBIN
THUI OpyeHEeHUs (C TPUCYTCTBUEM ABYXBEPIIMHHBIX KPUCTAIJIOB «IHAMAHTOBY) TUITHUEH
s Hukurosckoro pyaHoro mnodis, JokydaeBckoro, AMBPOCHEBCKOTO W Jp. PTYTHBIX
pynomposiBneHuii [2, 11] BcieAcTBHE Yero NPUCBOJOBBIE YaCTH OpaxXWaHTHKIMHAICH
KpaeBbIX yacTeil Cene3HeBCKOM CHHKIMHAIM CIEAYyeT pacCMaTpUBaTh KaK NMEePCIeKTHBHBIE
YYaCTKH JJIS BBISIBIICHUS] MHHEPAIN3alliU TTOA00HOTO THITA.
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FEATURES OF THE STRUCTURAL LOCALIZATION OF VEIN BODIES
WITH QUARTZ OF THE "DONBASS DIAMOND" TYPE IN THE SELEZNEVSK
COAL-MINING REGION (FOLDED DONBASS)

Krisak O. S.%, Paviov I. O.%, Popov Yu. V.’

L2Donetsk National Technical University, Donetsk

3Institute of Earth Sciences, Southern Federal University, Rostov-on-Don, Russian
Federation E-mail: 'krisakoleg@gmail.com, *popov@sfedu.ru

There are hydrothermal quartz and quartz-calcite veins with quartz crystals containing
hydrocarbon inclusions ("Donbass diamonds") in strata of sandstone and limestone in the
Seleznevsk coal-mining region (Folded Donbass). Structurally, the largest number of these
veins is confined to third-order brachyanticlines in the marginal parts of the Seleznevskaya
syncline. A feature of the brachyanticlials is the east-north-east and north-east strike, which
cut the main direction of the folding of the Donetsk basin.

Based on the conducted tectonophysical studies, it was established that these structures were
formed in the upthrust stress field of the Laramian phase of Alpine tectonogenesis.
Structural and textural features of veins with "Donbass diamonds" depend on the
deformation nature of the structures, as well as on the lithological features of the host rocks.
The veins in strong coarse-layered limestones have a local spread and are confined to the
zone of intense micro-folding in the near-arch part of the brachianticlines only. The veins
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belong to interstratal slip cracks. They have lenticular shape with residual cavities in the
central part. The outer part of the veins consists of calcite druses, the central part includes
crystals and fragments of smoky quartz and rock crystal with shiny facets (the so-called
"Donbass diamonds").

Stronger plastic deformations are manifested in plastic clayey limestones in the hinge parts
of the brachyanticlines. There were dragging folds formed there. Interstratal vein bodies
with cavities are localized there. The shape of the veins is irregular, lenticular and elliptical.
Residual cavities are often found in the veins. The surface of the veins is composed of
milky-white calcite and fluorite.

Crystals of gray calcite and quartz, as well as double terminated crystals of smoky quartz
and rock crystal of the "Donbass diamonds" type are observed in the cavities of the veins.
Similar veins in the third-order brachyclines of the Seleznevsk syncline are controlled by
steeply dipping stylolites.

In coarsely layered sandstones, the veins are confined only to the near-arch part of the
brachyanticlines. The veins of the interstratal slip have a druze texture, which can be
referred to as saddle-shaped. The surface of the veins is composed of small crystals of rock
crystal. There are crystals of smoky quartz and rock crystal of the "Donbass diamonds" type
in the cavities. The space of the cavities is filled with dickit. Cinnabar was found in the
destroyed part of these veins.

It is concluded that the cracks in these structures controlled the circulation paths of low-
temperature hydrothermal solutions of the methane-carbon dioxide-water composition,
which are associated with the crystallization of "diamonds" in association with dikite and
cinnabar. Quartz-dickite-cinnabar type of mineralization with "Donbass diamonds" is
typical for many mercury ore occurrences in the Donetsk basin. Thus, brachynticlines in the
marginal parts of the Seleznevskaya syncline should be considered as promising places for
revealing mineralization of this type.

Keywords: Seleznevsk syncline, Donbass, brachyanticline, thrust faults, upthrust-folds,
interstratal veins, quartz, "Donbass diamond", quartz-dickite-cinnabar mineralization,
Alpine tectonogenesis.

References

1. Levresse G., Tritlla J., Rosique A. R., Cardellach E., Rollion-Bard C., Pironon J., Sandoval S. J.
Hydrocarbons in silica: PVTX properties of fluids and the genesis of diamond quartz from Caravia-Berbes
Fluorite district (Asturias, Spain) // (2019) Marine and Petroleum Geology, 102, pp. 1-15. DOL:
10.1016/j.marpetgeo.2018.11.039

2. Zatsiha B. V. Kiristallogenezis i tipomorfnye osobennosti mineralov rtutnogo i flyuoritovogo orudeneniy
Ukrainy (Crystallogenesis and typomorphic features of mercury and fluorite mineralization minerals in
Ukraine). Kiev, Naukova Dumka (Publ.), 1989, 192 p. (in Russian).

3. Gushchenko O. I. Metod kinematicheskogo analiza struktur razrusheniya pri rekonstruktsii tektonicheskikh
poley napryazheniy. Polya napryazheniy i deformatsiy v litosfere (Method of kinematic analysis of fracture
structures during reconstruction of tectonic stress fields. Stress and strain fields in the lithosphere). Moscow:
Nauka (Publ.), 1979. P. 7-25. (in Russian).

4. Rebetskiy Yu. L. Tektonicheskiye napryazheniya i prochnost' gornykh massivov (Tectonic stresses and
strength of mountain ranges). Moscow, Akademkniga (Publ.), 2007, 406 p. (in Russian).

5. Popov V. S. Tektonika Donbassa. / Geologiya mestorozhdeniy uglya i goryuchikh slantsev SSSR (Tectonics
of Donbas. In the book: Geology of coal and oil shale deposits in the USSR). Moscow, Gosgeoltekhizdat
(Publ.), Part L., 1963. P. 103—152. (in Russian).

177



Kpucax O. C., Ilasnos Y. O., Ilonos IO. B.

10.

11.

Gaiduk V. V., Prokopyev A. V. Metody izucheniya skladchato-nadvigovykh poyasov (Methods for studying
fold-thrust belts). Novosibirsk, Nauka Sibirskoye predpriyatiye RAN (Publ.), 1999, 159 p. (in Russian).
Shakhov F. N. Geologiya zhil'nykh mestorozhdeniy (Geology of vein deposits). Moscow: Nauka (Publ.),
1964. 221 p. (in Russian).

Crater V. M. Struktury rudnykh poley i mestorozhdeniy (Structures of ore fields and deposits). Moscow,
Gosgeoltekhizdat (Publ.), 1956. 271 p. (in Russian).

Krisak O. S. Association of cinnabar with dikkite and quartz of the "Donbas diamonds" type in the
Seleznevsk syncline of Donbas (based on the results of schlich sampling) [Practice of geologists in
production]. Proceedings of the V All-Russian Student Scientific and Practical Conference. Rostov-on-Don,
2020. P. 9—11. (in Russian).

Korchemagin V. A. Treshchinnaya tektonika, mekhanizm i istoriya razvitiya struktury Nikitovskogo
rudnogo polya (Fracture tectonics, mechanism and history of the development of the structure of the
Nikitovsky ore field): The dissertation to Geol-min. Science: 04.133. Donetsk, 1970. 150 p. (in Russian).
Bagataev R. M., Rogovoy V. M. Geologicheskoye izucheniye i osvoyeniye Nikitovskikh rtutnykh
mestorozhdeniy Donbassa (Ukraina). (Geological survey and development of Nikitovsk mercury deposits
in Donbass (Ukraine)). Moscow, Nauchnyi mir (Publ.), 2011. 182 p. (in Russian).

Tlocmynuna 6 peoaxyuro 30.09.2021 e.

178



