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ITo kepHy OypOBBIX CKBa)KUH M3Y4YEHBI CKAPHBI MECTOPOXKIeHUST KOpAOHHOTO, pacioyiokeHHOTO B MaJlMHOBC-
KoM pynHoM y3ie [Ipumopckoro kpasi. BoigeneHbl MuHepaibHble TUIIBI CKAPHOB M OKOJIOCKAPHOBBIX MOPOJI;
JTAHO WX KPAaTKOE OMKMCAHUE U YCTAHOBIICHA PyIHAS crielnain3anus. [IpuBeeHbl THITOMOP(HBIC 0COOCHHOCTH
OPO1000pa3yIOIINX MHUHEPAIOB CKAPHOB B CPABHEHHHU C 3TAIOHHBIMU O0BEKTaMM PErMOHa; 00CYXKIaroTCs

BOITPOCHI I€HE3MCa CKapHOB.

Knrouesvie cnosa: ckapHbl, MHHEPAJIOTHsI, BOJIL()PAMOBBIE MeCTOPOKIeHNs, reHe3uc, [IpumMopckmii kpaii.

BBEJIEHUE

ITpumopckuil kpait P onun u3 peruonos Poccuu,
TJIe OTKPBITH U OTPaOATHIBAIOTCS /[BA KPYIMHBIX CKapHO-
BBIX IIEETUT-CYyNb(PUIHBIX MecTOpokaeHUus P BocTok-2
(ApmuHCKuUil pyasslil paiton) u Jlepmontosckoe (Jlep-
MOHTOBCKHMH PYIHBIN y3€i), Ha JONI0 KOTOPBIX MPHXO-
nutcst 55 % ot oobema go0bIBaeMoro Bonbhpama B Poc-
cuu [8]. B 3101 cBsI3M 0/JHA U3 NTEPBOCTENEHHBIX 3a/1a4 P
MIOWCKH U U3YUYCHUE B PETHOHE MECTOPOXKACHHUH MOX0XKe-
ro FeHe3Hca C IeNbI0 00eceueHNs] TOPHOJ00BIBAIOIINX
MIPEeANPUATHI ChIpheBOH Oa3oii. Hanbonee mepcrnexkTus-
HBIM Ha BONb(paMoBOE OpyJcHEHHE SBIseTCs] MaluHOB-
CKUH pYIHBIA y3eJ, Pacloj0KEHHBIH B IIEHTpajIbHOMN
yacTtu IIpumopckoro kpas. 31ech U3BECTHBI CKAPHOBbBIE
MecTopoxkaeHUsT CKphITOE (TOArOTaBIMBACTCS K IKCILTY-
atanun), KopoHHOE M psa THAPOTEPMAIBHBIX PyAO-
MPOSIBICHUN ¢ MoaubaeH-BonbppamoBoi (Jlerkoe u
ATEeKCaHIPOBCKOE), OJOBSIHHONW U OJOBSIHHO-IIOJIMMeE-
TaJIM4eckoil MuHepanuzanuei. M3 mepeducieHHBIX
00BeKkTOB MecTopokaeHne KoprnoHHOe mpeacTaBiseT
HauOONBIINH HHTEpeC: ¢1ab0 U3yueHO M HAXOAUTCS Ha
CTAJNH Pa3BEIKH.

KPATKAS TEOJIOI'HYECKAS XAPAKTEPUCTUKA
PAMIOHA U MECTOPOXJIEHU S

ManuHOBCKHMI pyJHBIN y3ei sIBIASETCS COCTaBHOMN
yacTpl0 CHUXOTI-AJNMHCKON aKKPELUOHHO-CKJIAaJ4aTon
o0nacTy, MpUMBIKas ¢ 3amaja 1no dacceitHy p. MaiuHoB-
ka Kk LentpanpHoMy CUXOT3-AJTUHCKOMY Pa3ioMy.

B reonoruueckoM CTpOEHUH paiioHa U MECTOPOXK-
neHust KopaoHHOTO NpUHUMAIOT yyacTHe o0pa3oBaHus
CaMapKuHCKOM akkpeuoHHoi npusmsl [13, 15] ropcko-
ro Bo3pacta (puc. 1), KOTOpbIE KaK ¥ Ha MECTOPOXKICHH-
sax Boctok-2, JlepmonToBckoe, Ckpoitoe [KopaGnruHoB 1
np., 1985 1., 2, 11], npeacraBieHsl ajleBpoOIUTaMH, TIeC-
YaHUKaMH, CIaHIaMH, Ty(dolecyaHnKaMHu, BYJIKAHOTCH-
HBIMH MOPOJaMH (CHMJIUTHI, 0a3anbThl U JIp.), a TaKKe
OJTUCTOCTPOMOI C OTUCTONUTAMHU KapOOHATHO-KPEMHHC-
TBIX TIOpOJ] nepMckoro Bospacta (Jlocus u np., 1985 1)
[4, 15].

Marmaruueckue MmopoJbl palloHa pasjeieHbl Ha
TP KOMILIEKCa (JIBa UHTPY3UBHBIX M BYJIKAHUYCCKUIT)
(Haitnenko u np., 2007 1.): ropckuit (kokimapoBckuii) P
nJacToBble Tenaa rabopoanada3zoB, aMpuOONOBBIX Ta0-
Opo, MMPOKCEHUTOB M 1p. (J,); IITOKU U Jaiiku rabopo,
IIUPOKCEHUTOB, CUECHUTOB (J,); nozonemenosoi (raru-
O6unckwuii) P nuoputs! (nepsas ¢asza), OMOTUTOBBIE T'pa-
HOJMOPHUTHI, TPAHUTHI, JEHKOTpaHUTHI (BTOpas (aza);
no30HeMeno06ol-naneo2enosutiit P auuTel, puoialuThl,
QHJIE3UTHI, UX TY(bl, UTHUMOPUTHI U JP.

Ha miomaau pyaHOTO MONST MECTOPOXKACHUS
KopoHHOrO MarmaTHdeckue oOpa30BaHUS HMEIOT
HNOAYMHEHHOE pacrnpocTpaHeHue. OHU MpeaCTaBICHBI
MPEUMYIIECTBEHHO BYJIKaHOTCHHBIMHU MTOPOAAMH CPEJI-
HEro cocTaBa Mo3JHeMeJoBoroPmnaneoreHoBOro Bo3-
pacta (puc. 1). Kpome »Toro BcTpewaroTcs: IalKw,
MHOTJIa MEXIUTACTOBBIC TEJIA, 3aJIETAIONINE COIIACHO CO
CIIOUCTOCTBIO BMELIAIOIIUX MOPOJ, OCHOBHOTO COCTaBa
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Puc. 1. CxemaTnueckas reojoruueckas kapra mecropoxiaeHuss Kopmponnoro (mo marepuanam [1.B. KopabnuHoBa u
np., 1985 r., ¢ nobaBnenusimu A.B. I'ypukosa u C.U. Cankuna).

- 500\| 7

1 — deTBepTHYHBIC OTIOKEHHS (TaICYHUKH, IECKHU, CYIIMHKN U 1p.); 2 — BynkaHuueckuit komruteke (K,-Pvk): anne3utsl, anaesu-
6as3anbThl (a), pUOJMTHI, JAlUThI, KJIacToaaBsl HauuToB (0), ux Tybsl u Tybduts; 3 — ByakaHOreHHO-ciaHieBas Toima (J;vs,),
CpeaHss MOATONIA: (GUIUTMTEI, KBapLHUTHI, N3BECTHIKH, BYIKAaHOTEHHO-0CAI04HbIE MMOPOJbI CPEIHEro U OCHOBHOIO COCTaBa, Oa-
3anbThl; 4 — paiiku (Kp-P vk ?) cpennero (a) u kucnoro (6) cocraBa; 5 — pa3pbIBHBIC HApYLICHUS: Pa3JIOMbI (), 30HBI OpeKYHUpPOBa-
HUs (0), 30HBI MOBBIIICHHOW TPEIIMHOBATOCTH (B); 6 — CKapHOBO-PYIHBIC Tela: yCTaHOBICHHBIE (a), mpeamnoiaraemsie (6); 7 —
W30JIMHUAM TIIYOMHBI 3alleraHrs MaccuBa rpaHUTOB mo AaHHbIM BDO3 u BII; 8 — KOHTYpHI [ITOKBEPKOBOTO Tesia; 9 — FOPHU3OHTEI

KPEeMHHUCTHIX 1Opox; /(0 — reojornyeckre TPaHUIBl M IEMEHTHI 3aleranus cioeB (a), dauuansHeie rpanuusl (6); // — OypoBbie
CKBa)KHHBI U UX HOMEP.

Ha Bpeske (hparMeHT cxeMbl TeppeiiHOB CHXOTI-AJMHCKOTO OPOTEHHOTO T0siCa M MPHUIIEralIunX Tepputopuii, mo B.B. T'ono3ybo-
By [4] u A.W. Xanuyky c coaBTopamu [14]):

1 — Xankalicko-BypenHCKUH KpucCTamin4eckuii MaccuB u ero obpamienue; 2 — CaMapkuHCKas akKpelMoHHas mpusma; 3 — Ilpu-
OpexHbIH ByIKaHHYECKHH T0sc; 4 — 00pa3oBaHUs TypOMIUTOBOro OacceliHa M NPHIEKAIIUX K HEMY OCTPOBHBIX AYT; 5 — CKapHO-
Bble MecTopoxaeHus meenuta (I — JlepmonToBckoe, 2 — Bocrok-2, 3 — CkpeiToe, 4 — Kopnonsoe, 5 — benesckoe).
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(TpaHOAMOPUTHI, IPAHUTHI) MPEAIOIOKHUTEIBHO O3 THE-
MEJIOBOTO BO3pacTa. IHTpy3UBHbIE TOPOBI UIMEIOT MOJA-
YUHEHHOE pachpocTpaHeHue. Ha rmyOune OypoBBIMHU
CKBaXXMHAMM BCKPBIT IITOK M3MEHEHHBIX (Ipeii3eHu3H-
POBaHHBIX) TPAHUTOB.

BoawsdpamoBas mMunepanusauus B I[Ipumopckom
peruoHe IPOCTPAHCTBEHHO aCCOLMUPYET ¢ IPAaHUTOUIA-
Mu BTOpoit ¢assl (111P98 MiH 1eT) TaTHOMHCKOTO KOMII-
nekca [16]. ITo nanubiM A.A. AJeHUYEBOH ¢ coaBTOpa-
mu (U-Pb u Rb-Sr MeTo 161 M30TONMHOTO JaTUPOBAHU),
BO3PACT T'PaHUTOB B MaIMHOBCKOM PYJHOM Y3JI€ COCTaB-
nsiet 92.5P104 mun et [1].

Pynuble Tenma Ha MecCTOpOXKAeHHUH (puc. 2) mpea-
CTaBJISIFOT COOOW TOPU3OHTHI (OJIOKHM, MIACTUHBI, TUH3bI)
MIOJIOTO 3aJIETAIOIINX CKAPHUPOBAHHBIX U MHHEPAIHN30-
BaHHBIX (C CyIbpHUIAMH U IIEEIUTOM) KapOOHATHO-KPEM-
HHUCTBIX HOPOJ, IPOTSHKEHHOCTh KOTOPBIX JHOCTUTACT He-
CKOJIBKHX COT METPOB, a MOIIHOCTH P ot menee 0.5 10 6o-
nee 2 M. DTU TOPU30HTHI 3aJIETatoT 1moJoro (10 35 ©) u co-
IJIACHO CO CJIOUCTOCTHIO TOJIIH BYJKAHOI€HHO-0CAA04-
HBIX TOPOA (AJEBPOJIUTHI, CIAHIBI, Ty()ONeCUaHHUKH,
Ty(}oaneBpoIuTHl, CIMINTHI, 6a3aJIbTHl U Jp.) IOPCKOTO
BO3pacTa, KOTOpas MHTCHCHBHO MeTaMopdu3oBaHa B

CkB.35 CkB.37

“ CKB.O

Dedocees

KOHTAKTE IITOKAa TPAHUTOUIOB. PynaHbIe Tena CIOKEHBI
MUHEPAJTBHBIMU aCCOLUAIUSIMH POTOBHKOB, CKAapHOB,
Ipei3eHOB U CyNb()UIHBIX Py, XapaKTepU3YIOIUMHU
pa3Hble BO BPEMEHM CTAIUM (3TAIbl) MUHEPAIU3aIUH.
Haubonee HamIsIIHO ATO AEMOHCTPUPYIOT THUIIOBBIE KO-
JIOHKH METACOMAaTHYECKUX MOPOJ], COCTABICHHBIC 110 pe-
3yabTaTaM MHHEPAJIOTo-NeTporpapuueckoro H3ydeHus
¢ oB U3 KepHa OypoBBIX CKBaXHH (puc. 3). Maxkcu-
MaJibHbIe KOHILIeHTpanuu meenuta (10 2P3 %) cocpeno-
TOYCHBI B YJaCTKaX IEePECEUCHUS TOPU30HTOB CKapHUPO-
BaHHBIX TOPOJA MPOXKUIKAMHU IIEEIUT-MOJICBONIIAT-
KBapIEBOTO U MICETUT-KBAPIEBOTO (MHOTJA C XJIOPUTOM,
aMmpudoIoM, KapOOHATOM, aaTUTOM, MUPPOTHHOM, TTH-
PUTOM, apCEHONMUPHUTOM H JIp.) cocTaBa. Penko B mpo-
JKHJTKaX BCTPEUAIOTCs TYPMANKH, CIIOABI, catepur, Mu-
Hepajgsl BHCMyTa (CaMOPOAHBIM BHCMYT, BHUCMYTHH,
CBUHIIOBO-BUCMYTOBBIE CYIIb()OCOIH, CYIb(OTEIITYPHUIBI
BHUCMYTa), KACCUTCPUT, TAJICHUT, MOIHOACHUT, CTAHHUH
u 1p. Momnocts npoxxuikos P no 2 cm. Konuuectso u
COOTHOIICHHUS IEPEUUCICHHBIX MHHEPAJIOB BapbUPYIOT B
MIMPOKOM JMANa30HE OT eTUHUYHBIX 3€pEH 10 MOHOMHU-
HEpaJbHBIX arperatoB TOTo0 WIM MHOTO cocTaBa. lllee-
aut P rnaBHbIN pynHbll MuHepan. OH paclpezees 1o

Puc. 2. CxemMaTnuecKkuil reosiornuecKuii paspes mecropoxacHus Kopronnoro (mo marepuanam [1.B. KopabiuHosa u

np., 1985 1).

1 P oporoBUKOBaHHEIE TTOPOABI (ATEBPOJIUTHI, CIAHIIBI, BYJKAaHUTH OCHOBHOTO cocTaBa); 2 P miacTHHBI KpeMHHUCTHIX mopox; 3 P
rpeli3eHN3UPOBAHHEIC TPaHUTHL, 4 P naiiku ocHOBHOTO cocTaBa (quada30Bbie M AHOPUTOBBIC MOPGUPHUTHI); 5 P pa3pbIBHBIC HApy-
mieHus: A) pasnomsl, b) 30HbI TpemmHOBaTocTH, B) 30HBI OpexunpoBanus; 6 P pynusie Tena (A) u ckapaupoBanHubie opoas! (Bb);
7 P OypoBbIe CKBa)XHHBI, UX HOMep U IIyOnHa; 8 P mopsiAKoBEI HOMEp MeTacoMaTHYeCKON KOJOHKH PYyIHOTO Teja Ha puc. 3.
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Macce pyIHBIX Tel KpaiiHe HepaBHOMEPHO U 4acTo Mpo-
CTPAHCTBEHHO TATOTEET K y4acTKaM OKBapIIeBaHUS CKap-
HOB, KBapIIEBBIM ITPOJKIIIKAM MJIH UX 3aib0angam. Cynb-
(uaHbIe MUHEPAJIBI (APCCHOMUPUT, TUPPOTHH, XATIBKO-
MHUPUT) JTOKAIN30BAHBI KAK B CAMUX MPOXKUIIKAX, TaK U B
30HAaX OKOJIOKMJIBHBIX METaCOMATHTOB.

Ha roro-3anmagxHoM (haHre MECTOPOXKACHUS Majo-
MotHbIMH (10 1.5P2.5 cM) mpokuiIKaMu Takoro e co-
CTaBa CJIOKEHO ITOKBepkoBoe Teno (puc. 1). OHo noKa-
JU30BAaHO CPEIM BYJIKAHOT'€HHO-OCAJOYHBIX MOPOA H
npezicTaBisieT codoi ceputo kpyronanawmux (70P90°)
IPOKUIIKOB, COMMXEHHBIX B mpocTpaHcTBe (3PS5 Ha
IIOT. M) ¥ MMEIOIIHNX CEBEpPO-3amafHOC IPOCTHPAHUE.

KomnmuecTBO Cynp(puIOB B pyAHBIX 30HAX CKApHU-
pOBaHMS M MPOXXMUIKOBAaHUS MecTopokaeHus Kopmon-
Hoe yacTo npessimaet 30 %, 4To mO3BOJSET OTHOCUTD
€ro K CyIb(pHUIHOMY THITY, KaK MECTOPOXKIeHHsT BocTok-2
u JlepmonTosckoe [3].

CKAPHBI 1 OKOJIOCKAPHOBBIE ITIOPO/1bI

OcobeHHOCTBIO MecTopokaeHus KopaoHHoe sB-
JISI€TCS. MHOTOATAITHOCTH CKAPHOBOTO Tpoliecca, a UMEeH-
HO: MPUCYTCTBUE B PYAHBIX TCJIaX CKAPHOB ABYX THUIIOB,
KOTOpBIE XapaKTepU3yIOTCA pa3HOH METaJIOreHUYECKOH
cnienuanu3anuei P orvgppamosoii u nonumemaniuuec-
xoti. [lo MUHEpAIBHOMY COCTaBY B CKapHax ¢ Bolb(pa-
MOBOH crenuanu3anieii MOXKHO BBIICITUThH THIBI ((Da-
IIUH, ACCOIMAIINM): TMPOKCEHOBBIN, rPaHAT-ITUPOKCEHO-
BBIIl M TpaHaT-MMPOKCEH-BOJUTACTOHUTOBBIH, 8 TAKXKe ac-
COIMUPYIOIINE ¢ HUMHU OKOJIOCKAPHOBBIC MOPOIbI P mu-
POKCEH-TUTarNOKIIa30BbIe U aM(pHOOI-IIJIarHOKIIa30BbIC.
B ckapnax ¢ nmonumeTayuIMuecKod crernuain3annei Ha-
OJIIOJIANTMCH TOJIBKO MUPOKCEH-TPAHATOBBIA U MHPOKCE-
HOBBIM THIIBI (OKOJIOCKapHOBEIX MTOPOA HE BCTPEUCHO).

Cpenu TBoib(hpamMoBBIX” CKAPHOB TIPEOOIAIAIOT
IMUPOKCCHOBBIC, a I'paHAT-IIMPOKCCHOBBIC W TI'paHaT-
BOJUTACTOHHUT-TIUPOKCEHOBBIE HMMEIOT TOAYMHEHHOE
pacmpocTpaHeHHeE.

Iupoxcenosvie ckaphbvl HA MECTOPOXKIICHUH, CYISI
o penuktam (koioHku 2P4 u 6 Ha puc. 3), cnararot me-
TacOMAaTHYECKHE 30HBI (710 2 M), COOPMHUPOBABIIIUECS TTO
MpaMOpH30BaHHBIM M3BECTHSAKAM, pexe raeszna (jo 2P
3 cM) uau IpOXUIKH (10 2 cM) P 1Mo oporoBUKOBaHHBIM
0CaJIOYHBIM H BYJIKAHOTEHHO-OCAIOYHBIM TTIOPOIaM.

B meracomaTmuecknx 30HaX, 00pa30BaBIINXCS 110
Mpamopam, mpeodIaarT CKapHbl MOHOMUHEPATEHOTO
COCTaBa, CIOXEHHBIC MPEHMYIIECTBEHHO T'eleHOepru-
TOM; B 30HaX II0 BYJIKAHOTE€HHO-0CaJO0YHBIM rmopogam P
canuToM-peppocaaiuToM (TUPOKCEHBI MEPBOH TeHEepa-
uun Px-1). [Toponst UMEIOT 3€NeHbIN, CBETIIO-, TEMHO-
3eNeHBId [BET M HEPAaBHOMEPHO3EPHUCTOE CTPOCHHE:
3epHa 0.01P0.1 mm P B ckapHax mo ByJIKaHOT€HHO-OCa-
nouHbIM ropoaam; 1P1.5 cm P B ckaprax mo mpamopam.
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TekcTypa mopox MacCHBHAs; CTPYKTypa METa3epHUCTAS,
AJTOTPHOMOP(PHOMETA3EPHUCTASL.

B mupoKCEeHOBBIX CKapHaX YacToO BCTPEUYAIOTCS
rHe3na (mo 2 ¢M) CyIIeCTBEHHO KBapIeBOTO COCTaBa.
3mech cpeou KBaplia HaONIOHAIOTCS TOHKUINTOBBIC,
uauomopdHbie 3epHa (1o 0.06 MM) MUPOKCEHA BTOPOW
reneparmu (Px-2, puc. 4 B), nHOT/Ia TUTarnoKia3a, Cyiab-
¢bunoB (MUPPOTUH, XaIBKOMUPHT) U meenuTa. [Ipucyr-
cTBUE aM(puOOIa B TAKHX YJIaCTKaX CKapHOB HE Xapak-
TepHO. B3aNMOOTHOIIICHNSI TIEPEUUCIICHHBIX MHHEPAIOB
CBUJICTEIHCTBYIOT 00 HX ITOCIICAOBATEILHON KPUCTAIIIH-
3alMH, 9YTO MOXET YKa3blBaTh Ha COMPSDKEHHOCTH BO
BpeMeHHU (pOpMHPOBAHUS MHHEPAJIOB CKAPHOB U Py (co-
myTcTByMolIee opyacHeHue). He cnenyer nmyrars comyT-
CTBYIOILIEE OPYJECHEHHE C OKBApLIEBAHUEM CKAPHUPOBAH-
HBIX MOPOJ B pe3ynbpTare 0ojiee MO3AHUX MPOLECCOB
rpei3eHus3anuy (C IIeeIUT-MOJICBOIINAT-KBAPIEBbIMU
MPOXKMIKaMK) U cynbduauzanuu (¢ ampudon-cynshui-
HBIMU MeTacoMaTuTamMu). B Takux mopoxaax (pynax)
OOBIYHO COCPEIOTOUEHBI 00JIee BBICOKHE KOHLEHTPALUU
LIeeIuTa, a MUPOKCEH (COXPAHSIOTCS TONbKO PEJIUKTHI)
MHTEHCUBHO 3aMelaeTcs KBapLeM, 4acTO COJep KaluM
NOMKUINTOBYIO BKPAIJICHHOCTh UAMOMOPQHBIX 3€PEH
anatuta (CTPYKTyphl: TUNIUAMOMOP(HHO3EPHUCTASL, 3aMe-
LeHus1, ToikuauToBas u Ap.) (puc. 4 J1).

I'panam-nupokcenosvie ckaprbl OOBIYHO BCTpEUa-
I0TCd MO Tepudepun 30H MHPOKCEHOBBIX CKAPHOB,
c(hOpMUPOBABILINXCS 110 MpaMopaMm, TAToTes K UX KOH-
TaKTy C ATIOMOCHJIMKATHBIMU (Jallku TI'PaHUTOUJIOB,
30HBI OPOTOBUKOBAHHBIX BYIKAaHOTCHHO-0CAJOYHBIX I10-
PO, POrOBUKOB) MopogaMHu. MHorna raes3na (Miam peauk-
ThI 10 1P2 cM) rpaHaT-nupoKCEHOBOrO COCTaBa HabmIo-
JAIOTCSl CPEN MHUPOKCEHOBBIX CKapHOB, COACPIKAILIUX
HNOJUMETAIINYECKOe OpyneHeHne (KoJoHKH 1 u 5 Ha
puc. 3; puc. 4 A). YyacTku rpaHaT-MIPOKCEHOBBIX CKap-
HOB UMEIOT OypHlil, OypO-KOPHUUHEBBII 1IBET, MACCHBHYIO
TEKCTYpPY U METa3epHHUCTYIO CTPYKTypy. B ux cocrase
npeoOnamaer nupokceH (canut, 80P85 %) u rpanar
(rpoccynsp, 15P20 %), peaxo Bctpedarorcst ampudon u
Be3yBHaH (€AMHUYHBIC 3epHA), KpaiiHe penko P meenurt.
B MecTax HamoKEHUS Ha CKapHBI MIECITUT-CYIb(UIHOTO
OpYICHEHHS IO TpaHaTaM Pa3BHBACTCsI SMUAOT U KapOo-
HAT, a TUPOKCEHHI 3aMertaiorces aMmpudonom u cynbhu-
JaMy (TUPPOTHHOM U XaJIBKOTIHPUTOM).

I'panam-nupoxcen-6011acmonumossvie CKapHol
BCTpPEUAIOTCs KpaitHe peako. OHM MpenCTaBICHBI Majo-
MOIIHbIMU 30Hamu (10 1P2 cMm) wam rHe3mamu (70
3 MM), c(hOPMHUPOBABIIUMHUCS HAa KOHTAKTE MPaMOPOB C
KPEMHMCTBIMU NopojaM. Takoi ke MUHEpPaJbHbIN CO-
CTaB UMEIOT oTOpodKH (10 1P2 MMm), koTophie HabmMrONA-
I0TCS Ha KOHTAKT€ MPaMOPOB C MMHPOKCEHOBBIMH CKap-
HaMH, ¥ MUKPOTIPOKMIKH (MeHee | MM) B KpEeMHHUCTHIX
mopozaax. B MuHepaapHOM cocTaBe CKapHOB Ipeodiaga-
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(aH.5-7; Ta6n.2)-

N

Puc. 4. B3auMooTHOIICHUS MHHEPAJIOB B CKapHaxX MECTOPOXKIACHU A KOpZ[OHHOl"O.

A P rpaHaT-mMpOKCEHOBEIH CKapH: alJIOTpHOMOp(dHOMeTa3epHUCTasl CTPyKTypa cpactanuii nupokcena (Px-1) ¢ rpanarom (Gr-1;
rpoccypsip); b P rpanaT-nupokceHOBbIH CkapH B KOHTAKTE MPaMOPH30BaHHBIX H3BECTHIKOB: HANOMOP(HEIE, TOPPUPOBLIE, 30HATb-
HbIe MeTakpucTauisl anapaguta (Gr-3) cpeau nupokcena (Px-3); B P nupokceHOBBIN CKapH: y4acTOK OKBApLEBaHUS C KPUCTAIIIH-
3anMeld MeJIKUX HIUOMOP(HBIX 3epeH MUpokceHa BTopod renepanuu (Px-2); I' P mupoKceHOBEIH ckapH ¢ MOJUMETAJITHYECKOH
MHUHepanu3anuen (cayepur, raleHuT): aluIOTPUOMOP(HHOMETA3EPHUCTOE CTPOCHUE METACOMATHYECKON 30HbI MO3JHUX ITHPOKCE-
HOBBIX ckapHOB; /I P meenuT-kBapueBsie pybl ¢ amaTUTOM, HAaJOKEHHBIE Ha TIPOKCEHOBBIE CKapHBI (PEIUKTHI MHPOKCeHa-1 cpeau
kBapua); E P meenur-cynsdumnsie pyasr ¢ aMmpud010M (110 MHPOKCEHOBEIM CKapHaM): HAHOMOP(HHOE MeTa3epHO HIeeTnuTa Koppo-
qupyeTcst aM(puO0JI0oM (aKTHHOJIINTOM), KOTOPBIH B CBOIO OYepeab 3aMeIIaeTcs Cyab(OUIHBIMI MIHEepaIaMH (TUPPOTHHOM H XaJIbKO-
nuputoM). A, B, I P pasmep nounst 3penus P 3 mwm, nukonu II; b, I, E P pasmep mons 3perns P 12 mm, Hukonu X.
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et BoiutactoHUT (10 70 %), mupokceH (canut, 70 25 %),
rpaHat (rpoccyssip, 10 15 %); kpaiiHe peaKo BCTpedyaeT-
cs Be3yBHaH (00pa3yeT TeCHbIe CpacTaHUsI C TPOCCYIIS-
pom). CTpyKTypa MpOXHIKOB MeTanoppuposas, MeTa-
3EpPHUCTasA, CHOIIOBUHAS U JIp.

OKOJIOCKapHOBBIE TUPOKCEH-TIIIarHOKIIA30BbIE U aM-
(ubON-1IarnoKIa30BbIe TOPOIBI HA MECTOPOKICHUN BBI-
JiesieHbl yciioBHO. OHM HaOMIONAIKCh B BUJIE PEIMKTOBBIX
rHe3x (70 2 cM) cpeau 30H METacOMaTHYEeCKUX TMOPOI
XJIOPUTOBOTO U MYCKOBUTOBOTI'O COCTaBa, 00pa30BaBIIMX-
Cs1 BOOJIb HIeeHI/IT—Cyﬂbq)I/IHHO—KBapHCBI)IX TIPOXKUIIKOB.

ITupokcen-nnazuoknazogsle 0KOI0CKAPHOBbIE NO-
POObL, BEPOSTHO, carajid MaloMolHbeie (He Oonee 2P
3 cM) 30HBI Ha TPAHHUIIC TUPOKCEHOBBIX CKapHOB C OHO-
TUTOBBIMH pOTOBUKaMH. B mumudax 3ty moposs! Habmro-
JaloTes B BUAE penaukToB (1o 0.5 cM) cpenu M3MeHeH-
HBIX TOPOJ XJIOPUT-KAJIBIIUT-MYCKOBUT-KBAPLIEBOT'O0 CO-
CTaBa, yHACIIe/I0BaBIINX TEKCTYPHBIH PUCYHOK BYJIKaHO-
TeHHO-0CaJ0YHON NOPOJIbl. PEMKTHI MpeaCTaBIsAIOT CO-
00if moponbl Menko3zepHucToro (3epHa menee 0.01 mMmm)
CTPOCHHA, CJIOXKCHHBIC MNPCUMYHICCTBCHHO IIOJIEBBIM
HINIAaTOM, ITMPOKCEHOM U KBapueM. COOTHOLICHHE KOJIH-
YecTBa MUPOKCEHA U IIArHOKIIa3a N3MEHSETCS B IIUPO-
kux npeaenax P ot 1:5 mo 5:1. Tak, mo mepe npudnnxe-
HUSI K 30HaM ITHPOKCEHOBBIX CKAPHOB B COCTAaBE IOPOJ
KOJIMYECTBO TOJICBOTO IIITaTa M KBaplia yMEHbIIaeTcs, a
nupokceHa P yBenuuuBaercs. Cy/ist 110 OKa3arelo mpe-
JIOMJICHUS, TUIArKOKJIa3 TPE/ICTaBICH aHAe3MHOM, KOTO-
PBII 4acTO 10 MOJHBIX IICeBIOMOP(O3 3aMeIIaeTcs TOH-
ko3epHUCThIM (MeHee 0.01 MM) arperaToM KalblLIUTa,
KBaplia U CEpHLUTa; MUPOKCEH P canut.

Agmubon-nnazuoxknazosevie 0KON0CKApHOBbIE NO-
POObL, KaK ¥ TTHPOKCEH-IUIarnOKIIa30BbIe, HaOIIOAINCh
B BUC PCIIUKTOB CPEAU OKOJIOKUIJIIBbHBIX METACOMATUTOB.
Onu, BepoATHO, 00Pa30BAINCH MO ATIOMOCHIMKATHBIM
nopoaam (MpeanoiI0KUTEIbHO ByJIKaHOIT€HHO-0Ca104-
HBIM, CyJs IO TEKCTYpPHOMY PHUCYHKY) U CIOXCHBI IIpe-
uMymiecTBeHHO miaruokiaszom (70P80 %; 3amemien
KaJIbIUT-MyCKOBUTOBBIM arperatom) u amdubdonom
(aKTHHOJIUT); MEHee PaclpOCTPaHEeHbI KBapIl, PYIHBIN
MUHepal U cheH.

Cpean TnoaumeTanJnyecKuxy CKapHoB Ipeoo-
JaJlaloT MMPOKCEH-TPaHaTOBbIe Pa3HOBHIHOCTH; MEHEe
pacnpocTpaHeHbl TPaHaT-MUPOKCEHOBBIE U MTHUPOKCEHO-
BbIC. (DaHI/IaJ'H:HLIX MEepeExXoa0B MEKAY MHUHCPAJIbHBIMH
Pa3HOBHJHOCTSIMH CKapHOB He HaOmronanock. B To ke
BpeMsi, CKapHBI IPEUMYIIIECTBEHHO I'PAHATOBOTO COCTaBa
OoJiee XapakTepHbI IS LEHTPAIBHBIX, & TMPOKCEHOBbIE P
JUIs TIepU(EPUIHBIX YUaCTKOB METACOMAaTHYECKUX 30H.

ITupokcen-epanamosnie u zpanam-nupoKceHogovle
CKapHbI C IMOJUMETAJININICCKUM OPYACHCHUEM BU3YaJIbHO
OYeHb MOXOXKH Ha TPaHaT-MUPOKCEHOBBIE C BOJb(pamo-
BBIM. YYaCTKH (10 5 CM) TaKUX CKapHOB MMEIOT OypBIi,
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Oypo-KOPUYIHEBBI I[BET, MACCUBHYIO TEKCTypy. B cocTtase
ckapHOB mpeobmagaet rpanat (anapaaut: ot 10P15 % P B
rpaHaT-MupoOKCEeHOBBIX 10 6oree 80 % P B mupoxcen-rpa-
HaToBbIX). KpaeBble yuyacTKH CKapHOBBIX 30H CIOXKEHBI
Menko3epHUcThIM (MeHee 0.1 Mm), a ieHTpanbHbIie P 60-
Jiee KpymHO3epHUCTHIM (110 0.3 MM) MUPOKCEHOM, KOTO-
pBIit 3amemiaeTcs cdanepuToM U raneHuToM (puc. 4 I).
[Mupoxcen (Px-3) uMeeT reIeHOePTUTOBBINA COCTAB, a €ro
KOJIMUECTBO B TPAHAT-NUPOKCEHOBBIX CKAPHAX PEIKO Tpe-
BeiraeT 50 %. Kpynusie 3epHa (10 0.5 cMm) rpaHara gyacto
HUMEIOT 30HalIbHOE cTpoeHue (TpeThs reHepanus Gr-3,
puc. 4 b). B MecTax HamoXeHHs Ha CKapHBI CYJIb(HTHOTO
OpYACHEHUS 110 TPaHaTy Pa3BUBACTCS SMUIOT (KIMHOIIOH-
3UT) U KapOoHaT. Kpome mepednciaeHHbIX MUHEPAJIOB B
CKapHaX MPUCYTCTBYIOT aM(puboa u cyabpuas! (MUPHT,
MUPPOTHH, CHATEPUT, TAJICHUT, XaJIbKONUPHUT). CTPyKTypa
MOPOJ AJUIOTPUOMOP(PHOMETa3epHUCTAS, THITHIHOMOPh-
HOMETA3epHUCTAsA, ydacTKaMH MeTamopdupoBas U JIp.

ITupokcenosvie ckapupl C TONUMETAIINYECCKUMU
pyJamMH HMEIOT MOJYMHEHHOE pacmpocTpaHeHue. OHH
CJIaraloT METAaCOMAaTHYECKHE MPOXKHMIKK M KaeMKH TI0 Tie-
pudepun rHe3n MUPOKCEH-TpaHaroBoro cocrasa (Px-3,
puc. 4 I'). Pazmepsl MeTa3epeH nupokceHa (reaeHoepru-
Ta) peako npesbimaoT 0.1 MM, a B cCkapHaxX 4acTo HaOIIro-
JTAIOTCSI CTPYKTYPBI 3aMEICHNUS TUPOKCEHA C(haTCpUTOM.

TUIIOMOP®HBIE OCOBEHHOCTHU MUHEPAJIOB
CKAPHOB

Haubonee nHpopMaTHBHBIMU MUHEpaJaMU B pe-
IICHUN BOINIPOCOB T€HE3MCa CKApHOB SIBISIOTCS MHPO-
KCCH, I'paHaT U BE3yBUAH, COCTABbl KOTOPBIX OBLIH nusy-
YeHbI 0oJIee JeTAaNbHO Ha PEHTIEHO-CIIEKTPAaIbHOM MHUK-
poananmzarope GEOL JXA-8100 (tab6mn. 1, 2).

IInpoxcen P camblil pacipoCTpaHEHHBIH MUHEpal
B CKapHaX MECTOpoxJeHMA. [lo BpeMeHHU KpHcTalIn3a-
IIUHu B BOJ'II)(l)paMOBLIX 1 MOJIUMETAJINIMYCCKUX CKapHax
MOXHO HaOIOaTh HECKOJIBKO €ro TeHeparui.

B Teonsgppamossix” ckaprHax mupoxceH-1 oObIMHO
Gonee KPyMHO3EPHUCTHIN IO CPAaBHEHUIO C MHPOKCEHOM-
2 ¥ 9acTo 00pa3yeT TECHbIE CPACTAHUS C TPOCCYIIPOM U
Be3dyBHaHOM. Ha nuarpamme coctaBa MUPOKCEHOB (pu-
c. 5 A) ero urypaTuBHbIC TOUKH PacIoIaraloTcs B IMoie
canuTtoB-peppocanutoB (aH. 1, 3, 4; Tadn. 1), kak u Ha
9TaJOHHBIX MECTOPOXKIEHUAX BocTok-2 u JIepMOHTOB-
ckoe [3]. [Ipuuem, Oonee MarHueBble Pa3HOBUIHOCTH
XapaKTEepHBI JJIs CKaPHOB, C(OPMHUPOBABIIUXCS TIO BYJI-
KaHOTCHHO-0CaI0YHBIM [TOpoJaM, a 0ojee KeIe3UCThIe
P no mpamopam.

ITupokcen-2 (nauomMop¢HbIe 3epHA U3 OKBAPIIO-
BaHHBIX YJaCTKOB CKapHOB), TaK e KaK U MUPOKCEH-1,
OTHOCHUTCS K canuty-deppocanuty (puc. 5 A), HO OTIH-
HacTCda OT HErO MOBBIMICHHBIMU COACPIKAHUAMN MarHus,
MOHIKEHHBIMU P xenesa u mapranua (as. 2, 5; tabim. 1).
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Taéauna 1. XuMnueckuii cocraB nupokceHoB MecTtopo:xaenuss Kopaonnoe, Bec. %.

Ne .. 1 2 3 4 5 6 7 8 9
Si0, 51.17 51.92 48.52 49.67- 51.75 47.37 48.65 46.86 49.13
TiO, - - - - 0.04 0.03 0.01 - 0.05
Al O; - - - - 0.32 0.15 0.21 0.38 0.09

FeO+Fe,04 15.19 12.08 20.92 17.47 12.19 24.64 23.99 24.69 23.06
MnO 2.37 1.85 2.46 2.12 1.26 4.46 4.21 5.24 5.19
MgO 8.14 9.99 3.94 7.11 10.81 0.31 0.30 - 0.28
CaO 24.13 24.68 23.19 23.92 24.06 22.66 22.94 22.28 23.10

Na,O - - - - 0.01 0.01 - - 0.04

K,0 - - - - 0.01 - 0.04 - 0.04
CYMMA 101.00 100.52 99.03 100.30 100.45 99.62 100.36 99.45 100.99
Katuonst 1 2 3 4 5 6 7 8 9

Ca 1.00 1.01 1.00 1.02 0.98 1.00 1.01 0.99 1.01

Mg 0.47 0.56 0.24 0.42 0.61 0.02 0.02 - 0.02

Fe" 0.49 0.39 0.71 0.53 0.39 0.85 0.82 0.85 0.79

Mn 0.07 0.06 0.09 0.07 - 0.16 0.15 0.18 0.18

Cymma 2.03 2.02 2.04 2.04 2.02 2.03 2.00 2.02 2.00

Si 1.97 1.98 1.96 1.96 1.96 1.96 1.99 1.94 2.00

ALY - - - - 0.01 0.01 0.01 0.04 -

Cymma 1.97 1.98 1.96 1.96 1.97 1.97 2.00 1.98 2.00

fo 51 41 75 56 39 98 98 100 98
Munansl 1 2 3 6 7 8 9
Jo 6 5 9 7 16 15 17 18
Gd 48 39 59 52 38 83 83 79 80
Di 46 56 32 41 59 1 2 - 2
IIpouue - - - - - - - 4 -
Ne 00p. 276-6-5 | 276-6-5 | 275-m-1 | 275-m-1 277-e 275-m-6 | 275-m-7 | 275-m-2 | 276-6-4

Ilpumeuanue. Ananussel: 1, 3,4 P Px-1; 2, 5 P Px-2; 6P9 P Px-3. 3nech u nanee aHaau3bl BBINOJIHEHBI HA YeThIpEXKa-
HaJbHOM PEHTIreHo-cneKkTpaibHoM Mukpoananuizatope GEOL JXA-8100 ¢ sHeproaucnepcCuoOHHBIM CIEKT-
pomerpom INKA-sight npoussoactea Oxford Instruments (BenukoOpuranus); ananutuk [.b. MongyaHoga.
dopmynbHbIe K03(G(UIHUEHTH TUPOKCEHOB PAaCCUUTAHbl HAa 5 KaTHOHOB 110 nporpamme TKpucramnV.

[TupokceHbl 13 MOHOMUHEPANBHBIX CKAPHOB (II0 MPaMo-
paM) UMEIOT pa3Mepsl B KPAaeBbIX YAaCTAX METACOMATHU-
yeckux 30H oT 0.1 10 0.3 cm, a B uenTpanbubix P ot 0.5
Jo 1.5 cm B nmuHy. Ha nquarpamMMe coctaBa MUPOKCEHOB
(puc. 5 A) OHU COOTBETCTBYIOT TeICHOEPTUTY U TOMaja-
10T B nosie TepennueY. Ha aTanoHHbIX 00beKTax i Ta-
KHUX TeCHOCPTUTOB XapaKTEPHBI MOBBIIIEHHBIE COMEP-
JKaHMsI MapraHia (mo cpaBHeHuio ¢ TpanHumnY); B ca-
MHUX K€ CKapHaX MOCTOAHHO OTMEYUAIOTCs MOBBIIICHHBIC
xoHueHtpauuu (6onee 0.1 % WO,) Bonbhpama.

B o0KoIOCKapHOBBIX MNHPOKCEH-IIArNOKIJIA30BbIX
MOPO/IaX COCTaB MMPOKCEHA TAKOM ke, KaK U B CKapHax P
camuT-(peppocaTuTOBBIi.

B Tnorumemannuueckux” ckapHax B accouua-
MW C aHJIpaJuTOM HaOIIomaeTcs MUpOKceH-3. Bcee

MPOaHaIN3UPOBAHHBIE MUPOKCEHBI COOTBETCTBYIOT 11O
COCTaBy TreJIeHOEPTUTY C BBICOKHMMH COJACPKAHHSIMU
mapranna (4.2P5.3 Bec. % P no 18 % noxaHceHUTOBOTO
MuHana). [Ipuyem, 6onee MapraHieBbie MUPOKCEHBI Xa-
paKkTepHBl ANd accolMaluii ¢ rpaHatoMm (aH. 6, 7;
Tabn. 1), a menee P 11t MOHOMUHEpANBbHBIX MHPOKCE-
HOBBIX METAaCOMaTUYECKHUX 30H U MPOXKUIKOB (aH. §, 9;
Tabn. 1). CneayeTt 3aMeTUTh, YTO B MUPOKCEHAX ITOH
TeHEePaIy MOYTH MO CTOSIHHO MPUCYTCTBYIOT MIPUMECH
rmHosema (mo 0.38 Bec. % ALO,) m marnus (mo
0.31 Bec. % MgO).

I'panar P BTOpOIt O pacnpocTpaHEHHOCTH MHUHE-
pan B ckapHax MecTopoxaeHus. [lo BpemeHu Kpucrai-
JU3alMd U COCTABY MOXXHO BBIJICIIUTH HECKOJIBKO €ro
resepanuil.
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Tadauna 2. XuMu4yecKuii coOcTaB rpaHATOB U Be3yBHaHOB MecTopoxkaeHusi Kononunoe, Bec. %.

No m.m. 1 2 3 4 5 6 7 8 9
Si0O, 40.35 37.60 36.76 37.00 37.61 36.70 35.42 35.21 34.96
Ti0, 0.30 0.49 0.81 0.37 0.01 0.01 0.01 3.66 2.31
AL O4 16.85 19.65 17.60 18.88 0.04 0.15 0.27 14.09 15.06

Fe,05+FeO 4.40 4.83 6.99 6.34 27.34 27.75 27.86 4.57 4.88
MnO 0.24 1.11 2.92 6.17 0.29 0.44 0.64 - 0.35
MgO 0.30 - - - 0.06 - 0.06 1.95 1.94
CaO 35.70 34.23 32.39 28.66 33.39 33.16 32.68 35.32 35.18

Na,O - - - - 0.03 0.04 - - -
K,0O - - - - 0.04 0.04 0.08 - -

CYMMA 98.14 97.91 97.48 97.41 98.82 98.30 97.02 94.78 94.67

KaTtunonsl 1 2 3 4 5 6 7 8 9
Ca 2.99 2.86 2.74 2.45 3.03 3.03 3.03 9.16 9.11
Fe" - - - - - - 0.92 0.99
Mg 0.01 - - - 0.01 0.00 0.01 0.71 0.70
Mn 0.02 0.08 0.20 0.41 0.02 0.03 0.05 - 0.07

Cymma 3.02 2.94 2.94 2.86 3.06 3.07 3.09 - -

Fe" 0.26 0.31 0.46 0.42 1.74 1.78 1.82 - -
Ti 0.03 0.03 0.05 0.02 - - - 0.67 0.42
AlY 1.52 1.66 1.49 1.56 - 0.02 0.03 3.54 3.71
Cymma 1.81 2.00 2.00 2.00 1.74 1.80 1.85 5.84 5.89
Si 3.18 2.92 291 2.94 3.19 3.13 3.07 8.52 8.46
ALY 0.14 0.15 0.20 - - - 0.48 0.54
Cymma 3.18 3.06 3.06 3.14 3.19 3.13 3.07 9.00 9.00
Munanwvt 1 2 3 4 5 6 7 8 9
Sp 1 4 9 16 - - 2.5 - -
And 14 14 20 16 98 97 95 - -
Gros 83 81 70 67 1 2 2.5 - -

Alm u np. 2 1 1 1 1 1 - - -

Ne 06p. 276-6-5 | 275-m-1 | 275-m-1 | 275-m-2 | 276-6-4 276-6-4 276-6-4 | 275-m-1 275-m-1

Hpumeuanue. Ananussr: 1P4 P rpoccynsp, runporpoccyisp (1, 2 P Gr-1; 3,4 P Gr-2); 5P7 P anapanut (Gr-3; hbopmyib-
HbIe KO3 (UIIMEHTHI TPAHATOB PACCUUTAHBI HA 8 KATHOHOB 10 nporpamme “Kpucramn”); 8, 9 P BesyBuaH.
B ananu3sax 8,9 ycraHoBiieHa mpuMech xjiopa, cootBerctBeHHO, 0.13 u 0.12 Bec. % (popmynbHbIE KO3(-

(GUIUEeHTH paccyuTaHbl HA 24 KaTHOHA).

B “sonvppamossvix” ckapnax Habmrogaics rpa-
Hat-1, KOTOPBIN MO COCTAaBY COOTBETCTBYET IPOCCYISIPY
(81P83 % rpoccynspoBoro MuHana; aH. 1, 2; radm. 2).
PCHTFeHO—CHeKTpaHLHLIM MHUKpPOAHAJIU30M B I'paHaTe
yCTaHOBJIEHBI TpuMecH TuTana (1o 0.49 sec. % TiO,) n
mapranna (mo 1.11 Bec. % MnO). Ha nauarpamme
(puc. 5 B) Touku cocTaBOB rpaHaTOB TOH reHepamuu
MonajaioT B Mojie “paHHUE”, XapaKkTepusymliee rpa-
HATHl U3 0E3PYAHBIX CKAPHOB TAJOHHBIX MECTOPOXK-
nenuii Boctok-2 u JlepmonToBckoe [3].

B none “pannue” nomapaer u rpasar-2. OTOT
rpaHaT BCTpeyYaeTCss B y4yacTKaX CKapHOBO-PYAHBIX
TeJ, TIe Ha BOJb(PaMOBBIE I'PAHAT-IUPOKCEHOBBIC
CKapHBbI (C BE3yBUAHOM) HaJIOKEHBI CKapPHBI C MOJUMeE-
TaJUTMYECKUM OpyldeHeHueM. [lo JaHHBIM PEeHTTEeHO-
CIIEKTPaJIbHOTO MUKpPOAHaIN3a, rpaHar-2 oTJInYaeTcs
oT rpaHata-1 Gosee BricOkMMU 3HaueHUssMH (9P16 %)
albMaHUH-CIIECCAPTUTOBOrO  MHUHazia  (tadu. 2;
aH. 3,4) u, cyasd Mo ONTHYECKUM XapaKTePHUCTHUKAM
(qacto HabmoIaeTCs MCEBJOAHU3OTPOIUS Ha MEPHU-
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MNo3gHue
(Pb-Zn)
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Puc. 5. /luarpammel cocTaBa MUPOKCEHOB (A) U rpaHATOB
(b) mecropoxxnenus Kopaonnoro.

1 P nupoxcensl u rpaHatsl MecTopoxxaeHus Ckpeitoro; 2 P nu-
POKCEHBI U IpaHaThl MecTopoxaeHns Kopmonnoro; 3 P mons
COCTaBOB IIMPOKCEHOB M TPAHATOB 3TAJIOHHBIX 00bekTOB (Boc-
Tok-2 u JlepMoHTOBCKOTO); 4 P 10N COCTaBOB MUPOKCEHOB M
TPAHATOB M3 Pa3HBIX MUHEPATbHBIX TUIIOB CKAPHOB MECTOPOXK-
nenust Kopaonuoro.

(epHuitHBIX yuyacTKax KPYHMHBIX 30HAIBHBIX 3€pPEH), OT-
HOCHUTCSI K THIPOTpOCCypsIpYy.

B Tnonumemannuueckux” cxapHax BCTpeudaeTcs
TOJIbKO IpaHar-3. Ero MakcumaabHOE KOJIMYECTBO COCpe-
JIOTOYEHO B 30HAaX MUPOKCEH-TPAHATOBBIX CKapHOB. Ha
quarpamme (puc. 5 bB) TOUkM cocTaBOB rpaHaTOB ATOMH re-
Hepaluu pacrnosaratorcs B noje TinozguueVY P annpau-
ThI U3 CKapHOB C MOJUMETANINYECKON MUHEpanu3anuei
STaIOHHBIX 00BEKTOB. PEHTreHO-CTIEKTpaIbHBIM MHK-
poaHanu3oM 30HAlbHOTO 3epHa aHapanurta (puc. 4 b)
YCTaHOBJICHBI HE3HAYUTCJIbHBIC Bapualuu HpHMeCCﬁ
IIMHO3eMa U Mapranna (tadmn. 2, aH. 5P7).

BesyBunan P penkuil Munepail B cKapHax MECTOPOK-
nerusd. OH HaOIIoaNCs TONBKO B BONb(paMoBBIX TpaH-
HUX Y TPaHAT-MUPOKCEHOBBIX CKapHAX, CIAralolux pe-
JMKTBI CPEM METACOMATHUECKHUX 30H C TOIMMETaUTHYeC-
Kol MUHepanu3anuen (puc. 3; kononku 1, 5). BesyBuan
o0pasyeT MeTazepHa U3oMeTpuIHON Gopmbl (10 1 MM) 1
YaCTO HAXOIUTCS B CPOCTKAX C TPOCCYIIPOM, OT KOTOPOTO
OTJIIMYACTCS M0 ONTHYECKUM XapaKTEPUCTHKAM (aHH30-
TpPONHUEH ¢ HU3KUMHU IIBETAMU HHTEPHEPESHIIMOHHOM OK-
packu) u cocrasy (mpumecu: TiO, P 1o 3.66 sec. %; MgO
P 1o 1.95 Bec. %; C1 P o 0.13 Bec. %). Takue ke BBICOKO-
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TUTAHHUCTHIC Be3yBHaHbI ObLJIM yCTaHOBJICHBI B TpaHHUXY
cKapHax MecTopoxkaeHuil JlepmonTosckoe u Boctok-2 [3].

Boussiactonut P HaGnronancs B cocTaBe CKapHO-
BBIX MPOKUIIKOB, JIOKalIM30BaHHBIX B MpaMopax Hu
KPEeMHHUCTBIX Topoxaax. OH o0pa3yeT yIJIUHEHHBIE,
IIECTOBAThIC, CHOMOBUJHBIC arperaThl 3€peH, Haxo-
JCh B TECHOM CPAacTaHUU C CATUTOM-()eppoCaTuTOM
u rpoccynsipoM (ckB. 34; unt. 73.5P73.6 m). Pa3zmepst
3epeH He npesbimaiT 0.2 MM B JuiHy. BomtactoHuT
KPUCTAJUIM30BAJICS UYyTh paHbIIEe MUPOKCEHA U I'PaHa-
Ta, KOTOPbIE MPOCTPAHCTBEHHO TATOTEIOT K I[EHTPAalb-
HBIM 4acCTsIM NPOKUIKOB. COCTaB BONIACTOHUTA HE U3Y-
qajcs, HO MO ONTUYECKUM XapaKTEPUCTUKAM OH JIETKO
JIMArHO CTHPYETCSL.

Ampuodoa P B 0KooCKapHOBBIX MTOpoOJax MpecTaB-
JICH U30MOP(HBIM PSIIOM TPEMOJIUT-aKTHHOINT. Pa3Mepsl
3epeH He npesbimatoT 0.1 MM B uinHy. OcHOBHasI Macca
amM(uOOJI0B OTIaranack B NOCICCKAPHOBBIE CTAUHN MHU-
HepaIu3aluy, I OH COBMECTHO C CYIb(HIHBIMA MUHE-
panamu 3amMemiaer nupokceHsl. s ampubonoB 3TOM
TPYIIBI XapaKTepeH IICOXPOU3M 0 3eJICHbIX-, CHHE-3€-
JIEHBIX OTTEHKOB. XMMHUYECKHH COCTaB HE U3yYalcs.

IInaruokna3 P B nmupokceH- u am¢pubdon-miaruo-
KJIa30BBIX OKOJIOCKAPHOBBIX MOPOJaX 3aMemaeTcs (10
HOJHBIX MCEBIOMOP(O3) CEPULIUTOM, KATBIIUTOM U XJIO-
PHUTOM; HAOITIOAAIOTCS TOJIBKO €T0 PEJINKTHL. M30MeTpHu-
Hble MeTa3epHa pazmepoM 10 0.3 MM mpecTaBiIeHbl aH-
ne3uHoM (0T 32 1o 48 % aHOPTUTOBOTO MHHAJA).

OBCYXKIEHUE PE3YJIBbTATOB

ITo pe3ynbraTaM BBIIOJIHEHHBIX UCCIEJOBAHUN yC-
TAHOBJICHO, YTO CKAapHBI MecTopoxkacHus KopmoHHOTrO
c(hopMUpPOBATHNCH B JIBa ITaNa, KOTOPHIE XapaKTEepHU3y-
I0TCSl pa3sHOM METAJIONeHUYECKOM clenyualn3anuei:
BOJIb(paMOBON U monuMmeTananueckoi. [lo anamorun c
TUIIOBBIMU MECTOPOXKICHUSMH PETHOHA B ATANaX MOKHO
BBIJICIUTH BPEMEHHBIC TIEPHOIBI 00pa30BaHUS CKAPHOB!
Tpannunny, TepenuuitVu Tinozpuuity,

Ilepsslii 3Tan P Boubdpamoselii. B aToT 2Tan Ha
MecTopoxaeHnu KopnoHHOM (OpMHPOBAINCE CKAPHBI
TpanneroYu TepenneroV nepuonos. IIpocTpancTseHHO
TpanHueY ckapHbl NpeoOIaalOT B COCTABE PYIHBIX TEJ
LIEHTPaJbHOU YacTU pyAHOro nois, a Tepennue VP Ha ne-
pudepum.

TPanHuEY cKapHbI OTHOCATCS K OnMeTacoMarudec-
KA-MH()UIBTPALIMOHHOMY THUITY, Ha 4TO yKa3blBaloT: 1 P
CTPOEHHE CKapHOBBIX 30H HA KOHTAKTE€ MPAaMOPOB C aJI0-
MOCWJIMKATHBIMU TOPOAaMH (Y4acTo HaOIIOMAOTCS djIe-
MEHTBI OMMETacoMaTu4eckol 3oHanbHoCcTH); 2 P cTpoe-
HHE CKapHOBBIX 30H B MpaMopax (TeKTOHMYECKHUE KOHTAK-
TBI CKAPHOBBIX 30H C XaOTHYHBIM PACHPEIEICHUEM II0PO-
JI000pa3yIoNIMX MUHEPAJIOB). DTH CKapHBI HE COAepIKaT
IPOMBINUICHHBIX KOHLEHTparuil Bonbdpama. Jlms HUX
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T8o30¢s,

XapakTepHbl Ooliee BbICOKas (OTHOCUTENbHO TepenHuxy)
TeMIepaTypa KpUCTaTH3aluH (BOJUIACTOHUTOBAs (harus
P 750P500 °C; nmpoxcen-rpanatoBas ¢amus P 650P
450 °C; [6]) u noBbIIIIEHHAs MAarHE3UAJIbHOCTh, YTO Ha-
IIJIO CBOE OTPAKCHNUE B MUHEPATIHHOM COCTABE CKapHOB!
peodIagaroT MUPOKCEHBI CAUT-PeppOCcaTuTOBOrO CO-
cTaBa, rpaHar P rpoccyssip, IpUCYTCTBYIOT BE3yBHAH U
BOJUTACTOHUT. Cyzsd MO IKCIEPHUMEHTAIBHBIM JAaHHBIM
JLIL. ITnrocHuHOM ¢ coaBropamu [ 10], ckapHBI Takoro co-
CTaBa MOTYT 00pa30BaThCs U3 THAPOTEPMAIBEHBIX PACTBO-
pOB TIpu HU3KKX KOHUEHTpanusax CO, ¥ TOBBIIEHHON aK-
tuBHOCTH Al, Mg, neryunx F, OH. [IpucyrctBue B okomo-
CKapHOBBIX MOPOJIaX MapareHe3uca MUPOKCEHa ¢ IIAaruo-
KJIa30M ITO3BOJISIET OTHOCHUTB 3TH CKapHBI K (DA HOP-
MaJIbHOW IIENIOYHOCTH, KOTOpas (pOopMUpPYETCs U3 XJIO-
PHUIHBIX THAPOTEPMAILHBIX PacTBOPOB [7].

TCpennueV ckapHbl 00BIYHO HAONIOJAIOTCS HEIOo-
CPEICTBEHHO B KOHTAaKTe WM BOJIW3M Jaek (amodus
IITOKAa TPAHUTOB, BCKPBHITOIO Ha IIYOMHE) KHCIOTO CO-
cTaBa. B UX MHHEpaIbHOM COCTaBe MPeodIataeT TeeH-
Oeprut, pexke BCTpedaroTes TpaHar P rpoccyisip, snunor,
KBapIl, TUPPOTUH. DTH CKAPHBI OUCHb YACTO COAEPIKAT
npomeiiuieHusie  (Gonee 0.2 % WO,) konuenTpanuu
BoJb(pama. Cy/s 0 MPUCYTCTBHIO B 3TUX CKapHax Mup-
POTHHA, MOXKHO TIPEINONOKUTh, YTO OHU MOITIH (hopMu-
pPOBATHCS U3 PACTBOPOB C MOBBINICHHONH AKTHBHOCTBIO
JKelle3a M Cepbl, B BOCCTAHOBUTENILHOM cpefie, Ha (oHe
yBenmuuBaromeiics posu CO, (mo cpasuenuo ¢ Tpannu-
MHIY), B TeMneparypHom unrepsaie 450P320 °C.

CornacHo npexncrasienusm B.A. JKapukosa ¢ co-
aBTOPaMH, MUHEPAIN3AIMIO B TAKUX CKapHaX MO BpeMe-
HU (OPMHUPOBAHUS CIEAYeT MOApa3aeisITh Ha TcomyT-
cTByIOIIYI0Y U THaJoKEHHYI0Y, pa3Inyaronecs: MEexKITy
c000if IO CTPYKTYPHO-TEKCTYPHBIM 0COOEHHOCTSIM U MHU-
HEpaJbHOMY COCTaBy [6].

TConymcmeyrwouyaay Munepanuzanus npeacrasie-
Ha THe3AaMH (0 HECKOJIbKHX CaHTHUMETPOB) KBapla
(MHOTZA C IIArHOKJIA30M) C MEJIKUMH UINOMOP(OHBIMU
KpUCTAIJIAMH ITHUPOKCEHA-2; B HEOONBIIOM KOIHUYECTBE
(B cymme MeHee 2 %) IpUCYTCTBYIOT aM(pHUOOII, MEeTUT
u cynbduasl (MUPPOTUH, XaTbKOMUPUT). B3anMooTHO-
IICHUS MEPEUUCICHHBIX MHUHEPATIOB YKA3bIBAIOT Ha MX
MOCIIEA0BATENbHYI0, OJIM3KOOJHOBPEMEHHYIO KPHCTAa-
TU3AIUI0 (CTPYKTYpPBI 3aMEIICHUS U TepeKPUCTAIIIN3a-
MU OTCYTCTBYIOT) B 3TOM Mpoiiecce. OOpariaer Ha ceds
BHUMAaHHE TOT (DAKT, YTO 3/A€Ch B YUACTKAX C CyIbpUI-
HOW MuHepanuzanueit amdubonuzanus Mopoja He Ha-
OmroaeTcsl, a MUPPOTUH U XAJBKONUPHUT BBITOIHSIOT
MPOCTPAHCTBO MEXJy 3epHaMHU MupokceHa. Tepmobapo-
METpPUYECKOE U3yUCHHE KBaplia U3 TaKUX THE3Z Ha 3Ta-
JIOHHBIX 0OBEKTAX TOKA3aJ10, 4TO TEMIIEpaTypa ero Kpu-
cTajuM3anuu JexuT B quanazone 300P350 °C [3, 12].

Dedocees

THanoscennaay vunepanuzanus oOyCcIoOBIeHa WH-
TEHCHUBHBIM OKBaplieBaHUEM, aM(uOonu3anuei u Cyib-
¢unn3anuell MMPOKCEHOBBIX CKAPHOB B Pe3yIbTaTe Mpo-
SIBIICHUSI TIO3THUX TpoIieccoB (cTaauii) P moneBommaro-
BOTO METacoMaro3a, Tpei3eHn3auu 1 ap., 4To odycio-
BHJIO OoJiee pasHOOOpa3HbIH MUHEPAIbHbIH COCTaB MO-
poa. 3aech MUPOKCEHBI 10 TPAaHUIIAM 3€PEH U CIaifHOCTH
pasbenaloTcs KBapleM M 3aMemarTcs ampudoIoM,
cironamMu, cynbdunamMu (IUPPOTHUH, XaJIbKOIUPUT), 00-
pasyst MHOrooOpasue CTpyKTyp 3aMELICHHs, KOPPO3HOH-
HBIX, PEJUKTOBBIX U JP.

Bropoii 3tan P nontumeranaugeckunii. Dopmupy-
10TCs cKapHBbI Tiio3aHero Ynepuoaa. OHu HAOIIONANKCH B
TEKTOHHYECKUX 30HaX, ceKymux ITpannueYu Tepennuey
CKapHBI, a TAK)XXE PyJHBIC Tela C MICETUT-KBAPICBOH U
HmIeenuT-cyabGuaHoN MuHepanusanueit (puc. 3). Ilo
CTPYKTYPHBIM TIpH3HakaMm P 3To ckapHbl MHUIBTpa-
IIMOHHOTO THMNa. B ux MuHepagbHOM cocTaBe mpeodna-
JlaeT TpaHar P aHapaauT u reieH0epruT ¢ BHICOKOM Map-
TaHIIOBUCTOCTHIO (10 18 % MOXaHCEHHTOBOTO MUHAJA).
ITpucyrcrBue B Tino3nHuxyY ckapHax HEOONBIIOTO KOMH-
9YeCTBA HMMU0TA MO3BOJIIET OTHOCUTH MX K HU3KOTEMIIe-
paTypHOI MHPOKCEH-3MUA0TOBOH (haruu, TemmnepaTrypa
00pa3oBaHUs KOTOPOH, MO AKCIIEPUMEHTAIBHBIMU JaH-
HbM, MeHee 500 °C [7].

ComnocTaBiisis MOMYyYCHHBIE PE3yIbTaThl HCCIIEI0BA-
HUIl CKapHOB MecTopoxaeHus: KoproHHOro ¢ nutepa-
TYpHBIMH JJAHHBIMH, MO)KHO OTMETHTD CIIeTyoIIee:

1. O6pa3oBanue ckapHOB KOopIOHHOTO MeCTOPOXK-
JeHus P pacTsaHyThl BO BpeMEeHH IIOIMCTaUuIHbIN Ipo-
IIECC, YTO OTPAXKACTCS KaK B CTPYKTypHO-Mopdonoru-
YECKHX 0COOCHHOCTSIX CKAPHOBBIX TEJ, TAK U B PYJIOHOC-
HOCTH Pa3HBIX NEpuooB Ux ¢opmupoBanus. 1o reomo-
THYECKOM TMO3UIMH, MUHEPAIBHOMY COCTaBy, (U3UKO-
XUMHYECKUM YCIOBHUAM KPUCTAJUIM3AUN CKapHBI Iep-
Boro stana (TpanneroYu Tepeaneroy nepruoaoB ¢ BOJb-
(paMOBBIM OpYAEHEHHEM) MOXHO CUHTATh IPOU3BOJI-
HBIMU €JUHOTO IOCTMarMaTHYECKOrO PaHHEIIeTI0YHOTO
(mo A.C. Kopxkunckomy) [9] ruaporepmManbHOro mpo-
[[eCCa, CBSI3aHHOTO C MO3HEMEIOBBIMU TPAaHUTOUIAMU
BTOPOI1 (ha3bl TaTHOMHCKOTO KomIuiekca. Cy/as mo Habo-
PY MHUHEpANbHBIX ACCOIMALNIL, X COCTaBY U THUIIOMOP(-
HBIM OCOOCHHOCTSIM MHHEpaoB (MUpokceH P auoncua-
reaeHOeprut, rpaHat P rpoccymsip, Be3yBHaH U 1Ip.), 3TU
CKapHBI MecTopoxaeHus: KopmaoHHOTro, Kak M CKapHBI
STaJOHHBIX MecTopoxaeHui (Bocrok-2, JlepmoHTOBC-
Koe), popMHpPOBATHCEH U3 PACTBOPOB, OIU3KUX IO COCTA-
By u P-T mapamerpam.

Ckapubl Broporo stana (TnozaueroYnepuona c mo-
JUMETAIMUECKUM OpPYACHEHHEM), BEpOSATHEE BCETO,
CIIEyeT TEHETUIECKH CBSA3BIBATH C O0JIee MOJIOJBIM Mar-
MaTH3MOM TO3JHEMEIOBOr0-aJIeOTe€HOBOTO (BYJIKAHU-
yeckuil) Bozpacta. CocTaB MUPOKCEHOB (T€ACHOEPTUT C



CrapHnul 6o1vppamosoco mecmopodcoenuss Kopoonnoe (Ilpumopckuii kpaii)

BBICOKMMH KOHIICHTPALUSIMU MapraHiia) U rpaHaToB (aH-
JPAJNT) ITUX CKApPHOB yKa3bIBAcT Ha OoJiee HU3KOTEMIIE-
patypubie (Menee 400 °C) ycinoBust ux GopMUpOBaHUS
OTHOCHUTEIIBHO CKapHOB «PaHHETO» 3Tama, OMU3KHe K
TeMIepaTrypaM 00pa3oBaHMs AaHAJIOTMUYHBIX MOPOJ HA
STAJIOHHBIX 00BEKTaX.

2. OCOOEHHOCTBIO CKapHOBOPYAHBIX TEI MECTO-
poxenus KopoHHOTO SBISETCS MOTIMHEHHOE PacIIpo-
CTpaHEHHE B CKapHAaX «PAHHET0» MEepHO/a acCOIMALUit
(danuii) ¢ Be3yBUaHOM M BOJUTACTOHHUTOM; OTCYTCTBHUE
30H MOJIEBOLINATOBEIX METACOMATUTOB, KOTOPhIC HA 3Ta-
JOHHBIX 00BEKTAaX COMPSDKEHBI B MMPOCTPAHCTBE U Bpe-
MEHH C 30HaMH Te¢JCHOEPTUTOBBIX CKApHOB, COAEpKa-
MIUX [ICETUTOBYI0 MHHEPAIU3AIHIO.

CocraB COCYHIECTBYIOIIMX MHUPOKCEHOB (CalUT-
(dheppocanut-refeHOepPTUT) U rpaHaToB (TPOCCYIp) U3
CKapHOB C BOJBb(PAMOBBIMU PyAaMHU yKa3bIBaeT Ha HX
(hopMupOBaHHE IIPU yJaCTHH PACTBOPOB HOBBIIMICHHOM, a
CKapHOB C MOJIMMETAUIMYECKUMHU PyIaMH (TIapareHe3nuc
refieHOepruTa ¢ aHApaguToM) P MOHIKEHHOI KUCIOTHOC-
TH. DTO B COBOKYNHOCTH C THIOMOP(HHBIMU 0COOEHHOCTSI-
MH MHHEPaJIOB CKapHOB MOXXET KOCBEHHO CBUACTENb-
CTBOBATh, B IIEJIOM, 00 OTHOCHTENBHO HU3KOTEMIIEPATyp-
HOM XapakTepe CKapHOB M3YYEHHOTO MECTOPOXKICHUS TI0
CPaBHEHHIO CO CKapHAMHU HTATOHHBIX MECTOPOXKICHUM.

3. Ilo COBOKYIHOCTH I'€0JIOTMUECKUX U MUHEpaJIO-
ro-neTporpaduieckux MpU3HAKOB CKAPHOB, CTATUHHOC-
TH MUHEPa1000pa30BaBHUS U THIIOMOP(HBIM 0COOCHHO-
CTSIM MUHEPAJIOB CKapHOB M pyJ MecTopoxaeHue Kop-
noHHoe (kak 1 CkpeiToe) MaarHOBCKOTO PYJHOTO y3Jia
CIIEyeT OTHOCUTH K 00bEKTaM BOIb(PPAMOBON TPYIIIIHI
CKapHOBBIX MECTOPOXICHUI IMICETUT-CYTb(PHUIHOTO Te-
HETUYECKOTO THIIA, K KOTOPOMY OTHOCSTCSI TAKHE KpPYTI-
upie 1o 3anacam WO, o6bexthl [Ipumopckoro kpas, Kak
Boctok-2 u JlepmonToBckoe [5, 12].

PaGora BeImMonHEHA Npu (UHAHCOBOM MOAACPKKE
rpantoB koHkypca JJBO Ne 12-1T1-A-08-146; 12-11I-A-
08-148; 12-111-B-08-162; 12-111-B-08-165.
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Pexomenoosana k neuamu B.I. I'oneguykom

V.I. Gvozdev, D.G. Fedoseev

Skarns of the Kordon tungsten deposit (Primorsky Territory)

Skarns of the Kordon tungsten deposit located in the Malinovy ore joint, Primorsky Territory6 were examined
from cores of the boreholes. Mineral types of the skarns and near-skarn rocks have been defined, and a brief
description and ore specialization are given. Typomorphic peculiarities of rock-forming skarns are correlated
with reference objects of the region. The problems of skarn genesis are discussed.

Key words: skarns, mineralogy, tungsten deposits, genesis, Primorsky Territory.



