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A. A. 30JlOTAPEB 

IOBEJlI1PHbIA CKAnOJII1T C BOCTOQHOrO nAMI1PA 
11 HEKOTOPbIE 06I1J,I1E OC06EHHOCTH 

KOfICTHTYQHH CKAnOJIHTOB 

A. A. ZOWT AREV. GEM SCAPOLITE FROM Tl-IE EASTERN I'AMIRS 
AND SOME GENER:AL CONSTITUTIONAL FEATURES OF SCAPOLITES 

Gem scapolitc of the Kukurt deposit (the Eastern PamlMl) distinguishes from another scapolitcs b)· 
Its chemical composition pecultantles, clcmenlary cell parameters and some propenles. Data obtained with 
ill> study allow to suppose the e�istence of a new, previously unknown. isomorphic row: marialitc 
Ca-marlalltc. Nature of the Kukun IW:apolile lilac colour 1$ of panlcular Interest. but requires some additional 
investigation )·CI. 

IOBeJ1HpHble pa3HOBKJl.HOCTI-f CKal1OJ1llTa BCTpe'laIOTCK B pa3J1H'IHblX pertlOHaX Mllpa. 
OHII H3BCCTHbi Ha MaaaracKapc (Lacroix, 1919; 1922) II M03aM6HKc (Bank, Nubcr, 
1970), B 6pa311J111H (Anderson. Payne, 1934; Payne. 1939; Perizonius, 1966), B TaH-
3aHIm (Zwaan, 1971) 1-1 B 6HpMe (Andcrson, 1954; Couper, 1991). KPOMC 3TIIX 
o6I.QCll3BCCTHbiX 06.naCTcli pa3BHTIHI ,Qparou,CHHblX KaMHcli B l1oc.nC,QHCC ,QCCSlTII�1CTIIC, B 
pe3YJlbTaTC ,QCTaJlbHblX reOJloro-nOI-lCKOBbiX paOOr, npoBOlllIMbiX nro .. nap>mpKBapu,ca
MOU,BCTbI», Ha TCppHTOpl1ll Bocro'lHOro naMHpa 6b1J1a OTKpblTa CCpitSi MecTOPOJKllCHHi-i Ii 
npoSlBJlCHIiH pa3Hoo6p33HblX llBCTHbiX KaMHcli, CpellH KOTOPblX O..QHIIM 113 Ba)KHblX II 
IIHTCPCCHbiX MIIHCP.1110B KBJlSleTt:SI CKanOJlIIT (D.MI-ITPIICB, CKpltrllTlIllb, 1982). PCllKllll 
lVISi MIIHCP3lTOB Jll.IJlORblH UBCT, XOPOWD 06pa30B3HHblc KpynHblC npo3pa'lHblC KPIICT3Jl
JlbI, B BH,QC KOTOpblX BCTpe'laCTCSI J,QCCb CKanQJlllT, HaplUlY C .aOCT3TO'IHO 60JtbWHMII ero 
33n3C3Mlt (KYPIIJIIIH, 1987) npc,QCTalL1SiIDT XOPOWHC B03MOlKHOCTH DftSi HcnOJlbJOBaHIISI 
3TOro MHHCpaJl3 B Ka'lCCTBC OPHnlHaJlbHoro IOBeJ1I1PHOro II KOJ1JlCKU,1I0HHOro CblpbSl. 

B HaCTOSll.Qcli CTaTbC paC:CMOTPCHbi MIIHCp3J10rH'ICCKlle OCo6eHHOCTlI IOBe..ll1PHOro 
CK3nOJlHTa H3 Hal16o.rtec KpynHoro Ha B. n3MHpc MCCTOPO*ll.CHIlSi 3TOro MIIHcpan3 -
MCCTOPO)KJl.CHIISI KyKyPT It 0606111eHbI MaTCpHaJlbI 1013 JlHTcpaTypHblX HCTO'IHl-fKOB, 
n03BOJISlIOI.QHC HCCKOJIbKO nO-HOBOMY BJrJlSlH)'Tb Ha rpynny CK3nOJlHT3 B UenOM. 

reOJlOrH'ICCKlle yCJlOBHA HaXO)K.II.eHHA CKanOJlHTa Ha 8. naMJ.1pe. MCCTOJlO::«.D.CHHSI 
pa3Hoo6pa3Hblx U,BCTHblX KaMHei-i Ha B. naMllpc, II B TOM '1.lIcne CKanOJlHTa, 06HapYllKcHhi 
B npe..QCJlax aJlbhH"CKOro MY3KOJIbCKOro MCTaMop$H'ICCKoro KOMTlJICKca. nocne.a;HHli 
06pa3YCT BblTSlHYTYIO B WHPQTHOM HanpaBJlCHHH JOHy MCTaMOp¢Hl.fCCKHX nopoll (130 KM 
lI,JIHHOIO npH WHPHHC 10-30 KM) (ll.lQ¢yp It IIp., 1971). KOMTlJICKC xapaKTep"3YCTCSI 
MCT3MOP¢Hl.fCCKOH 30H3./JbHOcTblO KHaHHTOBoro THna, HMClOlllCli 4>oPMY TCpM.H'ICCKOH 
aHTHIUlHHaJlH, B SI.lJ..Pc KOToPOH 3anCraI:QT HlI)KHcnancoJOlicKIIC mCHco-rpaHHTbI 
(Gorochov, 1991),3 Ha KPblJlbSiX - MeraMop¢H30B3HHblC B yCJlOBIISIX OT 3Mc!l1l6o.nltTOBOli 

11.0 3CJ1eHOCJraHI..(CBOif lPaU;KK CJIOJf:HOCKJIal{'laTfIlC II 06pa3Yf01I..(He cepKIO TCKTOHH'lCCKKX 
hJ13CTHH OTJlo:.::eHIISI naJIC030K H MC3030Sl. B npe,QCJl3X KOMhJ1CKca WHPDKO pa3BIITbi MCTa
COMaTK'ICCKIIC npoueccbI. flopo.QbI npopBaHbI aJTbl1HlicKHMH rpaHIlTOHlJ;aMII, nel'M3TIITO
BhlMH H anJIl-fTOBblMH )KlIJlaMIt. CKanOJlHTOBaSi MIIHCpaJiItJaU,IISI 311CCb O'lCHb WHpoKO 
pacnpocrpaHCH3 H CBSl3aHa C HaJlOllKCHHblMII Ha pa3J1I1'1HblC ropHble nopo,Qbl MY3KOllbCKO
ro KOMnJlCKca lUeJ10'lHblM (Ha'rpHeBblM) MCTaCOMaT030M. A. M. CKPllrtlTKllb (1987) BbI,IJ,C
llSlCT ..Qsa rJIaBHhIX reHCTItlfCCKItX nll13 npoSlBllcHKli IOBellItPHOro exanQIIIlTa tta B. nat>Ulpe. 
Bo-nepBhlx, :.rro rHJJ.JlOTCPMaJTQHblC lIKltflbl CYlllCCTBeHHO CKanQIII1TOBOI'O a:craBa, B KO'l'OpblX 
HaflmoNuOTcSI nOJlOCTH C npo3pa'lHblMH Kpltl:raVlaMH CKan(lllJfT3 B aCCOJ..l,HaU)tH C P)'THJlOM, 
HJJbMeHHTOM, aJU>6I1TOM II at>eHOM (MOCTOpo)K,l];CHHC KYKYpr). Bo-BTOpbIX, 3rO BTOPHornbiC 
hOJlOCTIl B rp8HKT-nent3T1fTaX (HanpHMep, B nern3nITaX xpc6ra TypaxYIJOMa, B. naMHp). 

MaTepH311 JJ.JlSl HCCllCD.083HHH H HCnOJlb30BaHHble MeTOllbl. OCHOBHblM o61.CKTOM 
H3C"roKlIlCro HCCJlCllOB3HHSI nocnYlIKHlIH KPItCfaJlJl.bI CKan0Jl1lTa c caMOro kpynHoro H 
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HaHoo.nce ncpcnCKTI1BHOro H8 TCpPltTOpHIt B. n3Mltp3 MCCTOpo)KllCHHSl IOBCJIHPHOro CKa
nOJlHTa KYKYPT (06pa3I1,hI S-I-S-13). MCCTopmK.QcHHc pacno.nO)l(CHO 8 8CPXORbSIX 
OJl,II0HMCHHOro PY4bSl, npHMcpHO B 25 KM K BOCTOKy OT KI1WJ13K3 PaHr-KYllb, H npcJl,CT8B
l1SlCT co6ol1 CCpltlO ropHhlX Bbfpa6oToK (WTOllbHH, KaHasbf), npclIw.cHHhlX Ha BCPWHHC 
rophl Ha BblCOTax OKOJIO 4700-4800 M OT ypoBHSI MOpSl. KpoMc TOro, B Ka4ecTBC M3-
TcpH3,1a AllSi CpaBHCHH!!: HaMH HCnOJlb30B3JmCb KPHCTa..,111b1 JlHll0BOro CKanOJ1ltTa 113 
BTOpl14HhlX nOJlOCTCI1 B nCrMaTI1T3X (06p. S-22), reOJIOrH4CCKHC YCJlOB'tSl HaXQ)K.ltCHHSl Il 
MHHCpaJlOnt4ecKHe OCo6eHHOCTH KOTOphlX ltCTaJlbHO paCCMOTpeHhI B pa60Tc 5. 6. Ccpry
HCHKOB3 (1989), a TaKlKC QlHMCTOBO-P030Bhll1 IOBCJIHPHOro �34CCTBC CKanMltT (oop. 
S-30) 113 5HPMhI (MCCTOpo)l(.llCHI1C MOrQK) 113 KOJIllCKLUfH np<xpcccopa O. Bal1re.nSl (MI1"C
paJlOrl14CCKHI1 MySCI1 Map6yprcKoro YHHSCPCI1TCT8, repMaHI1S1). 

npCll.CTaSllCHltYIt SYWC M3TCpHa.J\ H3y4a.J\CSl C npHMCHCHHCM pa311tt4HblX MCTOLt08. 
XHMH'lecKI1I1 COCTaB CK3no..1HTOB onpcllCJIItIlCSI C HcnMb30B3HHCM MHKpc>aHa.J\J.f3aTopa 
Cameca S x 50, (aHaJlI1TI1K B. TafinoHcKHIt, U.CHTpaJlbHa!!: HaY'lHaSi lla60paTOplul, 
yHI1BCPCI1TCT TacMaHI1S1, ASCTpaJlItSl), HKC, 3np, onTI14CCKHC cnCKTphi norll0Ul,CHtBI 
H napaMCTpbl peWCTKI1 CKan011I1TOB 6h1JlH H3Y'ICHbI aBTOpoM B M3pfiyprcKoM 
yHHBCpcl1TCTC npH Y4aCTI1H 11 nOMOlU,1t r. Parcpa, X. EnccH3, r. JhtHJl,HCpa; pa6crra 
Bhlno..1HSlJl3Cb noll. Hay4HhlM PYKOBOllCTBOM npo¢>cccopa n. BYK3. 

MOp<f>oJlOrl1Sl H ra6HTYc KpHCTaJl1l0S. KpltCTaJlJlhl CKanOJlItTa H3 MCCTOPO)l(l(CHItSi 
KYKYPT xapaKTcpH3ylOTCSl KOpoTKOnpH3MaTH4CCKHM ra6ltTycoM. Pa3Mcp KpHCT311J10B 
06b1'1HO BapbltpyCT B npcD.CJIax OT 0.5 ll.0 3 CM no MHHHOit OCH. KpI1CT31lJlbl, K3K 
npaBltJlO, xopowo orp3HCHhi H HX <t>oPMa onpcJl,CJUICTCSI pa3BltntCM rp3t1el1 npU3M 
{OtO} , {IIO} H pc)Ke {I20} H ll.HnHpaMH,IJ,bI {lll}, pe)KC {Z21}. rpaHH nHHaKOH.lJ,a 
{001} pa3BJ.1TbI HC3Ha4HTeJ(bHO H OT4CTllHBO H3finlOJJ.a1OTCSI JlHWb Y HeKOTOpblX 
KPHCT31lJlOB CK3nMHT3. XapaKTepHOIi OCo6cHHOCThlO KpllCTJllJlOB CKanOmtT3 SlBllSlCTCSI 
rpy6JSl WTpHXOBKa Ha rpaHSIX npH3M, 06yc..10BJleHHaSi Iirl04HOCTbIO KPHCTlLlJIOB. Hc
KOTOPble KPltCT3JlJIbi CK3nOJlHT3 06HapY*HBalOT *1>eKT CKOUJa4bcro rJla3a», CBSl3aH
HhiH C npHCyr<:TBHCM e HHX OpHCHTHposaHHhlX Hrll0noJl,06HhlX KaHMOB (,UMJITpItCB, 
CKPHf'HTHJlb, 1982; KYPHlIJ1H. 1987; CepryHcHKos, 1989). 

UBCT CKanOJlHTa 06h14HO JlHllOBblH, HO BCTpe4310TCSI T3K*e nOJlOCTIt C 6eCI1,BCT
HhlMH, (i,1eJl,HO-)KCJlTblMH H BHHHO-J«eJlTblMH KpHCT3JlJIaMH. IOBCJlHpHYC Ka4CCTB3 
CKanOJlI1Ta 43cro CHH:«3IOTCSI "3-3a HM»"HSl B KPltCT3JlJI3X Henpo3pa4HblX paClIJI.blB
'1aTOIt ¢loPMhI y .. 3CTKOB 6c.noro 11,8CTa, CJlOlKCHHhlX CMCCblQ 3JJbllHTa If HllJIl1Ta (no 
Jl,aH.HblM PCHTl'eHOBCKOro q,a30BOro aHaJlH3a). 

no CBOCH MOp¢)oJJOf'HH KPHCTaJlJlbI CKanOJlltTa 1t3 MCCTOPO)I(JJ.CHHSI KYKYPT HC
CKOJJbKO DTJIH'laJOTCSl OT CKanOJIHTa H3 eTOpH'lHhlX nOJIOCTCIt B nerMaTHTax. D.;tSl 
nOCJleJl,HHX xapaKTcpHbI llJIHHHOnplt3MaTH4CCKHC KPHCTlL'IJ1b1 C MeHec 4eTKHMH 
KPHCTaJIJIOrpa¢lIlfCCKItMH O'l:ep-raHHSfMIt BCJlCJl,CTBHC HMH'lH.9 MHoro4HCJ1eHHblX ¢ltryp 
paCTa H paCTBOpeHI1S1 tla rpaHSIX (CepryHcHKoe, 1989). 

OCo6eHHOCTH XHMH4eckOro COCTaBa c.::anOJlHTa. HanaHHe CKanOJl.l1T, KaK Hsec
CTHO, SlBJlSlCTCJI. rpynnoBbiM nJlSI MHHCpanOB, npeJl,CTaMSlIOWHX co6olt H30MOP¢,HYIO 
CMeCb C TeoperH"CCKHMH KpanHHMH 'UleHaMH: MapH3.1IHl'OM (Ma) Na4(AbSigOH)CI 
Ii MCHOHHTOM (Me) Ca.(AI�j60H)CO). TaKoc npcJl,CTas..ncHtiC 0 COCTaBC CKanOJI.HT3 
KaK 0 .QByxKOMnoHcHTHOM H30MOP¢HOM pSIJJ.e Ma-Me JlBJ1JlCTeJl 06lU.CnpHHSlTbfM, 
comaCHO Me)I(JJ.YHapo.QHoA. KJ1aCCH¢HKalVtH (Bayliss, 1987), It tlaHoo.nec ynOTpe6HMhlM. 
npH 3TOM COCTae cKanonHTa 'laCTO o6osH34aeTCSI HOMepoM (no.o;06Ho HOMCPY 
llJIarHOKJJa3a), OTBC'IaK)IJ.I,HM OTHOCHTCJlbHOMY cOllcp:«aHHIO "Mblll1Sl B npoueHTax It 
onpe.QCJ]SlCMOMY no O,Q,HoA "3 CJlC/l.YIOlU.HX <t>oPMYll: 

Ca/(Ca+Na+IO'IOO% (Evans e. t., 1969), (I) 

(Ca+MI+Fe+Mn+T1)/lCa+MI+Fe+Mn+Ti+Na+K)'IOO% (Shaw, 1960). (2) 
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Ko"noMCWT S-' So, 

SiOl 60.47 58.16 
110, 0.01 0.03 
AhOJ 18.82 19.84 
f,O 0.04 0.08 
M,O 0.00 0.01 
C.O 2.42 4.31 
Na20 J 1.91 11.25 
K,O 1.29 0.56 
SO, 0.15 0.21 
C1 3.119 3.74 
Cy ....... 99.00 98.111 
o-C1 0.1111 0.114 
Cy ...... a 98.12 97.34 
Me. ':10 9.6 17.0 

XM .... MqeCuni COCTaa CdnOJlKltla 

Chemical composition of scapoliles 

S_3 S_5 S-' 

59.63 60.34 60.29 
0.01 0.01 0.01 

19.02 18.78 18.20 
0.08 0.05 0.06 
0.01 0.02 0.01 
2.82 2.35 1.71 

11.92 11.79 J 2.03 
0.71 1.28 1.50 
0.16 0.20 0.10 
3.88 3.92 3.911 

98.23 98..74 91.119 
0.87 Q.88 0_90 

97.36 97.86 96.99 
15.1 9.' 6.' 

Ta6J1H�a I 

S_ll S_ll S-30 

61.37 54.91 53.89 
0.02 0.01 0.02 

17.82 21.75 22.33 
0.08 0.04 0.05 
0.0\ 0.03 0.01 
1.36 7.112 11.43 

12.15 11.67 8.18 
1.51 0.95 1.29 
0.08 0.14 0.52 
4.16 3.05 2.46 

98.56 97.37 97.111 
0.94 0.69 0.55 

97.62 96.68 96.63 
5.' 3!.8 34.0 

B CJlY4ac .D;BYXKOMnOHeHTHoro pSIJJ.a paCC'IHTaHHblK TaKHM choco6oM HOMCP CKa
nOJIHTa COOTBeTCTSYeT COJl.Cp",aHHIO MeKoHHTOBOro MHHana B cocraBe MHHCpana It 
0603Ha'laCTCSI KaK Me (%>. KpoMe TOt'O, Cyru:CCTBylOT npe,QCTaancHHSl, OCHOB3HHblC 
Ha 0606ru:CHHH OCo6eHHOCTCH XHMH4ecKOro 'OCTaBa If CBOHCTB cKagDnHTDB (Evans e .  
a., 1969; Ulbrich, 1973, " D.p.) If nOATBcp:tCJtCHHblC IfCCJlCll,OBaHHSlMH C Hcnonb30eaHlfCM 
BbiCOKopa3pCmalOll.{cro 3J1CKTPOHHOro MHKpocKona (Hassan, Buscck, 1988) 0 CYIQC
CTeOBaHH.H .D;syx H30MOiXl>HblX PHJ1.0B B rpynnc CKanOJIHTa. B ncpBOM "3 HHX KpaHHHMH 
'lJJCHaMH SlllnSlJOTCSl MapHa;UtT Na4(AhSip014)CI If MHHCpan cOCTasa 
NaCa3(AIsShOH)CO], KOTOPblit B ,QaJlbHCHWCM 6YD.CM Ha3b1BaTb HaTpHCBblM MCH
OHHTOM (McN.). H30MOiXl>H3M B 3TOM PSUl.Y OCYUlCCTanSleTCSI no .. nnantOKAa30BoH» 
CXCMC: Na " 'Si )4 + ;! C31"IAI P', conpoBO)K.!lalOUleAcll conplIlKcHHblM 3aMemCHHCM 

CpeliH llo6aao'iHblX atmOHOS: CI-;! CO�-. Bo BTOPOM H30MOiXl>HOM PHAY D Ka4CCTBC 

KP3HHHX 4nCHOD BblCTynalOT HaTpHcBblH MCitOHHT NaCaJ«AlsShOH)C03 H co6cT
BeHHO MCHOHHT Ca4(AI6Si60H)C03 H llCHCTBye-r TOJIbKO JlHWb «nnarHOKJJaaOBaH» 
CXCMa H30Mop¢lH3Ma. 

KaK nOKa3aJ1H HaWH HCCJlCJ].oBaHHSI, CKanOJlHTbl H3 MecTopo)lUleHHSI KYKYPT 
HCCKonbKO OTnH431OTCH no XlfMH'ICCKOMY cOCTaBY OT onHC3HHblX B nl-ITepaTypc 
o:anonHTOB nO'ITH H3 BCCX �pyntX MCcroPO>K.!l:CHHH H He YKJJ3lI..bIBaJOTCSl 8 paMXH 
YKa3aHHblX BblWC npeJl.CT3aneHIIH 0 COCTaBC MHHepanOB rpynobl cKanonHTa. 3TO 
npHBeno K Hc06xon,HMOCTH 0606mcHHSI AaHHblX 0 XHMH'ICCKOM COCTaBe MHHepaJIOB 
rpynnbl CKanO/nlTa B UeJlOM. nplf 3TOM Mbl onlfpanHCb Ha ,QeTaJlbHblC CBO,QKH no 
CTCXHOMeTPHH H oc06eHHOCTSlM COCTaDa MHHepaJIOB:n"011 rpynnbl (Shaw, 1960; Evans 
c. a., 1969) c Hcnonb30BaHHCM HOBblX n,aHHblX 0 XHMH'iCCKOM COCTaBC CKanOJlHTa 
113 6o.ncc n0311HMX pa60T (Tomlinson, 1943; Gibbs, Bloss, 1961; Lovcring, White, 
1964; 6enH'lcHKO H AP., 1968; Lovering, WhilC, 1969; Wolfe, Horz, 1970; Zwaan, 
1971; Busck, lijima, 1974; Orvillc, 1975; Serdyuchcnko, 1975; Shay, 1975; Uambi3S 
c. a., 1977; Dunn c. a., 1978; Edwards e. a., 1979; Pcterson e, a., 1979; Graziani, 
Lucchcsi, 1982; Yanko, Bishop, 1982; Aitkcn, 1983; Oterdoom, Wenk, 1983; Alexander 
c. a., 1987; Bcrnau, Gerhard, 1987; Stolz, 1987; Hazcn, Sharp, 1988; Kassoli
Fournaraki, 1991) H Co6crBcHHble pe3ynbTaTbi (Ta6n. D. Bcero 6b1no Y'ITeHO CBblWC 
170 nonHblx H 4aCTH'IHhlX XHMH4CCKHX aHam·t30B cKanonHT3, KOTOpblC HcnOJlb300aJI. HCb 
npH nOCTpocHUlt pIIC. I, 26 II 3. 
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YCIIO .. " .... ��"'IJ(H 601tw.1CIU 10a3"fe11'1 Xllpaom:pKJ)'IOT COCTUI c� c � .. w k)'K)'IlT 1110.1_ ""''11(" - H.IIIH 
IDHHIoIe, �_"'H"'" A. M. QcptonnKltll (1987)1· 

06wylO $:lpMyny MltHCpan08 rpynnhl ClCanOJlHTa MOJKHO npc.nCT3BHTb B BRll.e 
W�Z12024R, rLtc W npen.CT3811CH rn3BHblM 06pa30M Na 11 Ca. KPOMC 3THX 8HJl,006-
pa3ylOutHX KanlOHOB nQCTOSfHHOH npHMCCblO B COCT3BC COnOCT3BJ1S1CMblX np06 CK3-
nOJUITa SlBJlSleTCSI K, CO,.QCp;.r;3"HC KOTOPOro B 6oraTl::"x Na pa3HOBltJIHOCTSfX B CpCn,HCM 
Bblwe, �CM fI kaJIbU,HCOhiX (pHC. I), HO B uenOM HCBeJlHKO H. K3K npaBHllo, He 
npeBblW3CT 10% OT CYMMbl Ca, Na It K. B HcOO.nbWHX KMH'ICCTBaX B nOJHLl.IUf W 
MOryT npHcyTCTBOBaTb T3KHe KaTHOHbI., KaK Fe. Mo. Mg, Sr " HCKOTOPhiC n;pynte. 
Hx KOJIH'ICCTBO Q'lCHb HC3H3.HtTClIbHO, )of OHIt He Hrp310T Olll.YTHMOlf pOJut B KpHCTan
JlOXHMHH CkanOJlHTa. n03HU.HIl Z laHIlTa Si " AI B TCTpa3.!l:pH'-lCCkOH kOOp.!l:HHau.HH. 
R -:rro Jl06aBoliHblc aHHOHbI, CpeJl,H kOTOpblX kpoMC Cl- H CO�- cnC,QyCT OTMeTHTb 
CYWCCTBCHHYIO po.1lb CCPbl (S04)2-, cO.!l:Cp)kaHHC KOTOPOU KOJ!e6.nCTCIl B 3HaliHTCJJbHblX 
npc,QeJ1ax, D,OCTHrall MaXCHMaJIbHblX 3Ha4cHHH B 60raTbix Ca H CO2 pa3HOBH,QHOCTSIX 
(pnc. 1). 

Ha puc. I SHJl,HO, 4TO H3YliCHHblC 06pa3UbI 113 MeCTOpmK.Jl,eHHIl KYkYPT OTHOCIlTCIl 
K Ha"60Jlcc 60raTbiM Na " CI pa3HOBII.!l:HQCTRM CKanMHTa 113 BCCX YliTeHHblX HaM". 
KPOMC TOro, oc06CHHOCTbtO HX XHMHliCCXOro COCTaBa Sl'RJlSI'CTCIl nOCTOSI'HIiOC 
npHcyTCTRHC B H"K Ca nplt npaKTH4.CCKH nOJlHOM OTCYTCTBIfH ,QByx3apAAHblx Jl,06a
BO'lHIJX alHlOHOB (COJ)l- II (S04)2-, 'lTO He n03BOJlstCT CBSl3aTb BCCb XaJ!bUH't B 
BH,QC MeHOHHTOBorn MHHana 'THna Ca4(AI6Si60H)(COJ, SO�). C UenblQ 60JlcC nonHOro 
YlicTa OC06CHHOCTCll XliMH4CCKOro COCTaBa CXanOJlltTa HaM npC.!I.CTaBJ1S1CTCIl Y.!l:06HblM 
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PIIC. 2. ,UllarpaMMa AIlIl nJ06pa*eIlHM COCTIIIIOB Mtll1CPaJIOB rpynm.1 CKaIlO.nlTTa (0) II COCTaBW IICCllenosallllblx 
06pllll108 (0). 

!'is. 2. Diagrammatic represenlation of composition of the whole scapolile group minerals (0) and of the 
studied samples (I». 

Yc-'I8IW: �1I'HIiII III poe. I. Me- �1IfT Ca�W6S1602�) (0:». SO�). MeN. -� �IKI" SaOo)(AlsSl7024)CO), 
M_ - 1oUp+WDfT (s •. KJ.(AIJSi902,vo. MIIco-_� �pHa."'" Na)Ca(AI.sIsOHIO. 



O1'06pa)ll;CHItC COCTaBa MltltCpana 3TOH rpynm. C HCnOJlb30BaHHCM '!eTbipeX 
TeopeTH'ICCKIt.X KpaHHHX KOMnOHCHTOB (MHHMOB): (Na, X)�(AbSi90H)CI, 
Na�(AJ2SiloOH)COJ. Ca�(AJtSi60H)(COJ. SO�), Ca�(AJ7Sis024)CI. JlnH HarJl5lJl:Horo 
rpactm'!CCKoro npCIl,CTaBJlCHHSI COCTa8a CKanOJlHTa npeAJIaraeTCSI HCnOJlb30BaTb Il,Ba 
paBHOCTOPOHHHX TpcytoJlbHHka, o61.CIl,HHCHHhlC 06mHM OCHOBaHHCM. B p c3YJlbTaTC 
nOJIy'!aCM '!CTblpeXyroJlbHHK (pHC. 2) BCPWHHbi KOTOPOro COOTBCTCTBylOT ncpe'UfCJICH
HbiM Bblwe MHHanaM. OYHKTHPHblC JlHHHH Ha 3TOH J];HarpaMMC (H Bec HM napan
JlCJlbHblC JIHHHH) COOTBCTCTBYIOT paBHOMY COIl,Cp)ftaHHIO Ca HJ1It, HHa'!c, paBHoMy 
COOTHOWCHHIO Ca/(Ca + Na + X), T. c. npou,CHTHOMy COJl,Cp",aHHIO Me no �pMyJ1C 
0). CrutowHble JI.HHHIt COOT8CTCTBYlOT pa8HoMY COllCp.lKaHHIO AI HJ1H pa8HOMY co
OTHOWCHHIO All (AI + Si). nOCJlCJtHCC COOTHOWCHHC, TaK )ftC KaK COllCp)l(aHHC MCHoHHTa 
(Mc. %), '!aCTO HcnoJlb3yeTCSI npH xapaKTcpHcTHKe COCTaBa MHHCpa.nOB rpynnbl 
o:anOJBfTa. M. HaKotlcu,. npepblBHCTblC JI.HHHH OTBc'!aIOT paBHOMy CO.ll.Cp)l(allU1O CI, 
'ITO MO)ftHO TaK)I(C npeACTa8HTb B BHAC COOTHomCHHSI (COJ + SO�) I (CO) + SO� + CI). 
TaK08a 8 06W,1tX 1.J.cpTax TOnorpa<l>HSI J];HarpaMMbI. npe.!l.llaraCMOH lVISi rpa<l>H'ICCKOro 
11306pa)ftCHIHI COCTaBa CKanOJIHTa. X1IMH1.J.CCKHH COCTaB KOHKPCTHOto MHHCp3J1a H306-
pa)KaeTCSI Ha nOH Il,HarpaMMC T01.J.KOH. KOOPll,lfH3TbI KOTOpoit MOryl" 6b1Tb nOJly'!CHbi 
IICXOlJ.SI 113 nCpCC4CT3 cf>oPMynbl MHHCpana Ha MIfHMbI, COOTBeTCTBylOWHC '!CTblPCM 
8b16p3HHblM KpaHHIfM '!JlCHaM. X CO)l(aJlCHlflO, 8 M"IICpa1IOnl1.J.CCKOil JllfTCp3Type 43WC 
8CCro npIIBO.!UITCSI XItM"4eCKHC aHaJlH3b1 CKanOJlHTa, B KOTOPblX nOJIHOCTblO HJ1H 
'1aCTH4110 OTCYTCTBYIOT llaHHblC 0 COllCp)KaH1Hl ll06aBo'!Hblx aHlfotlOB, 41'0 pe3KO 
COKpaWaCT 1.J.HCJlO npHT'OllHhlX ll.IBI T3KHX nocrpocHHH aH3J1H30B. PaC'!CT �pMyJl 
MHHCPaJIOB Ha MIfHaJlbI 1 npo8011HJ1CSI 06wenplfHubiM cnoco6oM (SYJl3X, 1967). npH 
3TOM K�(AI3Si90H)CI If Na. (AbSi902�) CI, a T3K)I(C Ca.(AloSioOH)C03 II 
Ca.(AI6Si602�)SO. 6b1JIH otThClllfHCHbi COOTBCTCTBCHHO B Mapil3J1IITOBblH (Na, 
K)�(AJ)Si9024)CI If MCHOHHTOBblH Ca.(AI6Si602�) (CO). SO�) MIlHanbl. PC3Yl!bTaT� 
paC'ICTOB 11306pa:«cHbi Ha. pile. 2, 6. HalinlOt:laCMblH Ha .:JTOM pucym:c 3H3'1IfTCJlbHblil 
pa36poc TO'!CK COCTa80B CKanOJ1IfTOB YKa3b18aCT Ha CJlO)l(HOCTb H30MOP¢HblX 3aMC
mCHHH B :noH rpynnc MI1HCpaJI08, KOTOPblC HCJIb3Sl oOO.SlCHllTb IICXO!lSl 113 npC.lJ.CTa8-
lICHllii 06 no" rpynnc KaK 0 npocrOM t:lByxKOMnOHCHTHOM W30MOP¢HOM Mapll3J1HT
MCI10HlfT080M pSlllC. KPOMC TOro, Ha pWC. 2, (j BIIllHO, 41'0 6onbwIIHCTBO TO-I(K 
COCTaBOS CKanOJlIfTOB pacnOJIaraCTCSI B npCllCJIaX BHyTpCHHCro TpcyroJlbHHKa C 
BcpWIlHaMIl Ma-Mc-Na-Me H xapaKTCp IIX pacnpCJ],CJlCHH5I 8 06w.CM nOJ],TBCp:K.llaCT 
paHCC CllCJIaHHblH BbiBOli (Evans c. a., 1969) 0 CywCCT808aHIlIl 1l30MOP¢HblX PSlllOB 
MC)KJ],y MapH3.FiIfTOM W HaTp"cBblM MCil oHIfToM, MCHOHIITOM Il HaTpllcBhlM MciIOHIfTOM. 
B TO )KC BPCMSI HaJllf4HC ro'lCK (OO.FtbWIfHCTBO H3 KOTOpblX xapaKTcpH3yCT COCTaa 
IfMCIlIIO n3M"pcKIIX CKanOJlIIToB) B lI.pyroM BHYTPCHHCM TpeyroJIblntKC C BcpWlfllaMII 
Ma, Me H CaNa3(AI�Si8024)CI 2 B C01.J.CTaHHH C xapaKTcpoM IlX pacnpCJ];CJICHIlSI 
n03BOJlSlCT npClI.nOJlO)l(lITb cymcCTBoBaHIIC CW.C OJ],HOro 1f30MOp¢lHOro pSilia B rpynnc 
CK3nOJIIU3 - MC)KJ],y CJlCAylOUJ,ilMH TCOPCTIf"CCkIfMIf KpailHIlMH "JlCHaMII: 
Na4(AbSi90H)CI- MapUaJlltT It CaNa)(AI�Si80H)CI- kaJIblJ.HCBblH MapilaJIilT. M30-
MOMm3M B llaHHOM PSlll.Y OCYWCCTBJlSlCTCSI 6e3 y'!aCTHSI ll06aB01.J.HblX alillOll08, TOJIbKO 
no *rutarnOKJIa30BOH_ CXCMC, KaK II B cAy'!ac H30MOp¢lHOro pSl,!l,a MC*AY MCHOHIlTOM 
H H3TPIfC8b1M MCHOHHTOM. X 3TOMY HOBOMy 1f30MOp¢lHOMY pSllly If CJICDYCT OTHOCIITb 
1f3y'lCUHblC HaMH CkanOJlHTbI 113 MCCTOPO)I(JJ.CllIfSi KyKypT. 

SnIl3KH" COCTaB "MeIOT oOilcaHHblC paHec CK3nOJIHTbI. CpCAIf Hl-tX CK3nOJIIfTbI, 
BCTPC'ICHHblC B HcOOJlbWIIX no MOW.HOCTIf )K1IJ1aX, paCCCKalOlU,IIX KBapu,-MOHU,OlllfOPIITO
BblH WTOK JIoc MOJlJ1CC B ApreHTIfHC <Llambias C. 3., 1977); CKanOJlIITbi. 06Hapy-

I Bee p;!C'IeTbi ¢>oPM)'JI 101 IolX ,AA.nblleliUlee rpa¢m'leCKoe npellCTaWU:IIHe OCIIOo.aUlol lIa c)' .... e 
IC03¢I¢IIII..\IICIITOB Al 101 SI, npllpaBIICUIlOA II: 12. 

2 flo allanOI'MH C lIaTploleBI>IM Mei1oIlIolToM, lIallllblH Mioluan MO)'OIO IIB3BaTb lI:aJlM\IolCllb'M Maplol;i;urrOM. 
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Ta6JH1lU 2 

napalolupw 3MIoIteKTllPliOM ... teMKM (11110_�M"ro. 

Elcmenl�ry cell parlmeter.s 01 scapoliles 

s-, 
s-' 
S-3 
S-' 
5-1) 
S-12 
5-22 
S-30 

12.0413 (5) 
\2.0416 (6) 
12.0392 (7) 
12.0484 (6) 
12.0484 (6) 
12.0512 (5) 
12.0642 (J) 
12.0133 (4) 

7.5675 (5) 
7.5779 (5) 
7.5759 (6) 
7.5674 (6) 
7.5659 (51 
7.5614 (5) 
7.5842 (3) 
7.5870 (3) 

)f:;CHHbfe 8 COCT38e XOHlJ,PItT080ro MCTCOpltT3 (Alcxander c. <I., 1981); 108CJ1ItPH."li 
CKnnomIT npclJ,no,10:';HTCJlbHO 113 8ocTO'lHoit A�pIIK.t (Zwn .. n, 1919); 3 TaK:';C CKa
nOJlUT. 113Y'lCHHblit A. Woy 0960; aH. 28 1101 c. 239>. 

B 3aKJlIO'ICIIilC 0630pa OCo6cllllOCTCit XHMII'lCCKOro COCT�Hkl MltHCpa..l08 rpynnbl 
CKanOJII·ITa MO)KHO c.<Ic..laTb CJ1C.!lylOlUIIC BblBOl1b1. 

I. H�16.mo.£laCMblC 8 rpynnc CKanaMITa c..l0>KHhlC 1130MOpQ)ffhjC COOTHOWCltlUf He 
YKJla,!lhl8aIOTeSi 8 paM"H npellCTaBJ1CHHil 06 no., rpynnc KaK 0 npocrOM .!lBYXKOM
nOHCHTHOM MapliaJlHT-MCHOHHTOBOM H30MOP$HOM PSllI,C. 

2. C"CMaTH3"PYSI, B rpynnc CKanOJtHT3 MO.lKHO BbLIlCJlIITh CJ1CJlylOuVlc ).l30MOP¢)HhlC 
PSllI,bI: 

a) MapHamiT-HaTpHcBblH MclioHItT, 
6) HaTpHCBbI" McrtOHIIT-MCAoH"T, 
8) MapHa..1HT-KaJlbllHC8b1H MapHamtT. 
B ,!lsyx H3 "HX (6, 0) H30MOP¢1I3M ocyweCTB.JJJU�TCSl no "1lJJ3nIDX)l33OBOn" cxe .... c, 

TOrJJ.a KaK 8 TPeTbCM PR.!ly (a) It30MOp¢Hble 1t3MCHCHitif B KaTHOHHOH 'laCT" COnpo
BO)KJ).aIOTCIi COnpif.lKCHHblM 33MCIUCHIICM CPClUI lI,06.1BO'lllbiX aHItOH08. 

3. 06b1'1HO ItCnOJlb3yeMoc Mif H306p3JKCHI'HI COCTa8a CKanOJUtTa npoUCHTHOC 
eOAcp""nHilC Ca, onpelJ.CJlRCMOC no OnHO" H3 8b1WcnpH8CJlCHllbiX <f>oPMYJl 0) ., (2), 
JlHWb B '1JeTHbiX CJlY'IaHX COOTSCTCTBYCT JlCitCTRIITenblloMY KOJIIf'lCCTSy MClioHIiTonoro 
MHllnJln R COCT38C CK3no..1HTa. OAH3KO 3Ta Bc..llt'lltll3 npc,!lCT3MHCTCif Hall60Jlcc 
YJl.OOHoii AIlSi xapakTCp"CTItKH cocr3sa CKanOJlHTa " n03TOMY ItCnOJJbJyen:Jl HaMil S 
Jl3J1bHCHWCM C 06uxcnplIHSlTblM, CT3BWIIM Tp.;llJ,HIJ,HOHHblM 0603H3'lCHHCM - Me, %. 

napaMeTpbI 3J1eMeHTapHoH lIl4C"kH. napa"u:TpbI 3JleMCHTapHO" ifllCHKII MHHCpa
JlOS rpynnbl n:anO.lI1Ta IIMCJOT �en:y/O kOppe...1ifUUlO C IIX COCTaaOM, 8b1p3JKaeMblM, 
KaK npaB.'JlO, 8 slUte Co,aCp*3Hllif MCHOHItTa B MllHCp3.llC (Mc, %). npH 3TOM 
COnOCTaBJlCHIIC .naH.HblX 0 COCTaBC cKanonHTa C pa3MCp3MH cre 3.1eMCHTaplloH if'lC"KII 
nOJBOJIILr10 c.<Ic..13Tb BbiSOA <Ulbrich, 1973) 0 TOM, \ITO B 06.naCTII cocraBoB 65-66% 
Me, npoltCXOll,lIT "JMeHCHIlC B KOppe.nllUIIOHHhlX OTHOWCHHSlX MC)KJlY napaMC'tp.1MH 
.:meMcHT.1PIIOH flllCliKJI H COACP¥3I1HCM kanbIJ.HH. HcnoJlb9YH .lT1t lI,,'IHHble <Ulbrich, 
1973) It AOnOJlHI18 HX H08h1MM JlIITCpaTypllblMM C8CACilltifMII (Orvill, 1975; Uambias 
e. a., 1917; Graziani, Lucchesi, 1982; Oterdoom, Wcnk. 1983) It C06CTBeIlHhlMIt 
pc3yJlbT3T3MH (TaM. 2), HaM" 6WIH nOCTJX)CHbi rpa¢lIKlt (pile. 3) 33SItCHMOCTCH 00 
II ('0 OT CO,!l.CP)f:;3HIIH Ca 1% Mc no <f>oPMYJlC < I) 1. KaK RIUtHO, lIa pile. 3 101O¥HO 
BblACltIlTb Tpll o6.rIaCTH COCTaBOB CKanO.'IHTOS, S HI1" KOppcJliflJ.llif MCJK11Y cOJlCp*allllcM 
Me II napaMCTpaMH peWCTKIl OCyUXCCTBJlifCTCif no-pa3HoMY. ABC li3 HItX TOIlIlO 
COOTBCTCTSYIOT SbllJ,c..leHHblM paHC' (Ulbrich, 1(73), TOr.a3 KaK TpCTbSl 06.naCTb, K 
KOTOPOH O1"HOCMTCif H3y"CHHblC lIaMlt CK3nOmtTbI 113 MCCTOPO)II(.IJ.CHIfH KyKypT, lISJUICTCH 
HOBoH. Ee HaJl.Hlllte no.aTBep:.;n,aCT pallee ClI,cnaHHblH HaMH Ha OCHORC 0606lUCHIUI 

.. 
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R,. 3. Dependence of the elementary cell parameters of scapo1l1U on their composilion. 

3amrTwe � :u.a'IICM -Ha1IDI _we. 

UH€f>p COCT3Ba MHHCpan:a BblBO,IJ. a cyw.eCT80BaHH.H TpeTbero H30MOptl)HOro psm.3 B 
rpynne CKanonHTa B 06.naCTH cocraBoB OT 0 AO 20-25% Me. 

HHlfJpaKpacHbie cnel{TpW CKanOllHTa. WHPOKHC BapHall.HH COCTaBa MItHepaJlOB 
rpynnhl CK3nM.ItT3 H3XOJJ:SlT ceoe OTpa)KCHHe It e xapaKTepe HHli>paKpaCHblX cneKTpoe 
;nHX MltHepaJloB <Schwartz. Speelmann, 1965; Wehrenberg, 1971). 

Ha pHC. 4 npHBeJl.eHbI ItHlfJpaKpacHbie cncKTpbl AMI HecKonbKHX 1t3 H3ytteHHblx 
HaMH np06 CKanOJlHTa. BMHO, 'ITO JJ:BC nonocbl B 06J1aCTSIx 1540 H 1427 CM-1, 
CBSl3aHHble C npHCYTCTBHCM C02 B COCT3Be MHHepa.na (Schwarcz, Speelman, 1965), 
lfeTKO Ha6JIJOJJ:3KYrCIi TOJIbKO B cKanonHTc H3 8TOpH'lHblX nonOCTcH B nCI'MaTHT3X B. 
03fofHP (06p. S-22) H BCK3nonHTe H3 bHPMbI (06p. S-30), TOr,IJ.3 K3K B 06pa3u3x H3 
MecTOPO)KlJ.CHHIl KyKyp-r 3TH nOJIOCbl JlH60 attyTCTBYJOT, JJH60 CJlBj:l 33MeTHbI, 'ITO 
yK331>1BaeT Ita OTcyTCTBue 3H34HM.I>IX KMU'ICCTB CO2 B UX COCT3Be. J.1cnOJlb3YSl 
U3BeCTHhie JaBHCUMOCTIi (Schwarcz. Speelman, 1965) MeJKJl.Y HHTCHCHBHOCTblO nOJlOCbl. 
B 06.naCTIt 1427 CM-i H CO,!l,ep)tCaHHCM CO2, MO)tCHO onpelH".,IlHTh KOJIH'ICCTBO nOCJlCll;Hero 
B H3Y'leHHblx HaMH 06pa3u.3x. OHO COCT3BHlIO 1.4 H 2.0 M3C% a 00:;0. S-22 It S-30 

7 3amW;I[M BMO N! 2. 1\193 r. 97 



$-12 

'-6 

'-1 

S-J 

$-22 

S-JD 

JIJ(}() 2000 1500 1000 500 
'V,eM-1 

PIIC. 4. HHlfJpallpaCHbie cnenpbl cllanOJnnoa. 

Fla. 4. IR SpeclllI or scapolilcs. 

COOTBCTCTSCHHO. 3TH 3Hal.iCHHil H 6b1J1H HenOJlb30saHbI HaMH npu pael.iCTC $lPMYJI 
MHHCpanOB (oop. 5-22 H 5-30>, 

OnTH'"IeckHe cneKTp", nOrJlow,eHRR CkanOJIRTOB. lLnll He(:ko"lbKHX kpUcra.VlOB 
JlHJlOSOro CJ(anOJlIITa H3 MCCTOPO�CHHJI KYKYP'T 6hUJH nOJlY'lCHbI OnTII'lCCKHC cnCKTpbl 
norJlow.CHHIl. THnR'l.HblM DJlII H3Y4CHHblX CK3nOJlHTOB IIBJUleTCIi HaJUt4HC WHPOKOi'i 
nOJTOCbl nor.llOlt(CHHSI C M3KCHMYMOM 520-525 HM B c.nY<fac, Kor.a.3 OCb C KPHCT8.II.n.:l 
ncpnCHAHKy1lSlpH3 H3np3BJJeHHIO CBeTOBOro 1Iy>-13 H C M3KCHMyMOM 540-555 HM, 
Kor.a,a OHa napa.rtJleJlbHa Jly'"lY (pHC. 5). CncKTpbI nOrJlow.CHHII, nonY'"ICHHble npl! 
YCJI08HIt: nCpnCH..QHKynSipHOCTIt: rnaBHoit OCIt: KpHCTaMa H CBeTOBOro 1IYl.ia, O1'nH'"IaJOTCSI 
T3K .... C HaJlH'"IHCM nonOCbl nOrJlOlUCHHSI C M3KCHMYMOM OKMO 470 HM (pHe, $). 
nCpc'"lHc.nCHHhlC OCo6cHHOCTH cnCKTpos onTH'"ICClCoro nor.nOlU,CHI-lSI IIBnSlJOTCSI 06l11.lt:MH 
,Il.11S1 BCCX 1-13YI.iCHHblX HaMH KPIfCTaJ1.JIO!l t-!(�nomrra. O��3KO H3MJOA3JOTCR II HCKOTOPHIC 
O1'1IH'"IHSI, B pelynb1'a:re 0606W.CHHSI KOTOphiX MO)KHO SblAeJlHTb lI,Ba THn3 cnCKTpoB, 
xap,UCTepitbiX ,Il.11S1 JlMOBhlX CIC3nOJlHTOB C B. naMHpa (pHC. 5, a, 6). BTOpoit THn 
cneKTJX>B (pHe. 5. 6) O1'JlIt:'"I3CTCSI OT nepsoro 60JIce c.nO .... HblM xapaKTcpoM nor1l0ll.{CHHSl, 
C 'l.CM CBIIl3HO H3.JIH4It:C IIPKO BblpalltCHHOit YlkOit nonOCIK s 6.nH)I(aiiwcK yn .. ,.... 

98 



, 

1, 

j 
II, 

1, 

II, 

1, 

, 
5IJO 600 700 6001117l. 

I'lic. 5. O'IT"'rC!:",,,e CUCUpbl norJlOlitCllII1I Ilpilpo:VlloIX 
CKlIIIOJIIHOII ta, 6) II IIO::YOCTIICIIlIO Ol(paWClllloro CKII
uo.,,,m la) "3 ."CCTQPO*.'l.CIUUI Kyl(ypT 11 cl(allo.�.na 

113 Iiltp.'IbI (�. 

Fi,. S. Opticnl absoq)lion 5pCI;tm of TWO 1)'!lCS of scapoliICS 
\a. (.i) from the "ukun depalil arid an artiflCi.,l1y coIoorcd 

SCllpolliC (11'), 

so;m,so;(?) 
a 

6 

"11(. 6. CnCKTPN 3np OKp.1wcmlOro (a) 11 06ec-
1I11C'ICIIIIOro (6) CKllno.1HTOt1. 

Fig. 6. EPR splXu-a of coloon:d (a) lind diiCoioored 
(6) SCllpolilC$. 

paqmollcToBOH 06naCTIt C M3KCHMYMOM 378 HM, a TaK)KC lllJyx MCHee 'IeT""X nOJlOC 
8 06,13CTH 420-450 HM. KaK Y)I(C HCO�HOKpaTHO OTMC4<lJJOCb (Be.nH4CHKO II D.p., 
1968; TapaH U IIp., 1989), OKpaWCHHblC CKano..1HTbI TCPSIiOT CBOtO OKpaCKy nplt 
HarpcoaHItH It Hao6opoT uOCCT3HaBm1UaKIT ee npH peHTreHOOCKOM 06nY4CHHH.. nOK3-
3blS3S1 TCM caMhiM C8S13b OKpaCKU c 3J1CKTPOHHO-LlblP04HblMi{ UetlTp3MII. AHaJ10nI4HO 
BC.IlyT ccGS! H H3Y'lCHHblC H3MH CK3nOJlHTbI.. nplt 3TOM cnCKTp nOrJIow.CHIUI. CKanOJIHT3, 
JIlt]lOU311. m�p3CK3 KOTOporo npH06pCTcH3 noc.nc o6Jly\lCHl'U1 (MO-H3JlY'lCHHC B TC'ICHUC 
HCC:Ko"lbKlI)I; '!ac:oa), HAeHTH'lCH TaK09b1M Mil. KpHCTaJUlOB c: npllpoD,Hoii OKpaC:KOfl 
(cp. pilC. 5, (j H 5, 0). npll06pe-rCItHaSl nOCJle 06.nY'leHHSI OKpaCKa 6h1JlJ cTa6I1JIbH�\ 
II IIC'Ie33Jl3 TOJlblW JlHWb nOCJlc HarpcB3HIISI KplICTaJlJlOB (} 'I, 450 ·C). 

ll3JlbHcflwaSl 60Jlec yrJlYWtCHH3S1 HHTcpnpc-r3UH.SI onTH'lC(;KIIX c:ncKTpoB CK'1nOJlIIT3 
33Tpy,aHC1t3 113-33 OTCyTCTBIlSI ,aeTaJlbllhiX IICCJle,aOBaH»fl cnCKTpocKonll1l n3HHoii rpyn
nbl MIIHCpaJlOB, 3 HMCIOW,HCCSI B JlIITCpaTyPC n<lHHblC (SC/UI'lCHKO II np •• 1968; 
CaMOHJlOBII'l, 1971; nJl3TOHOB, 1976; TapaH HAP., 1989) »MCIOT npoTltBOpC'l.lIBbilt 
xapaKTCp B OTItOWCHIUI HHTcpnpCTau,HIl npHpollbi JlHIlHH nOrJlOw,eIlHSI. O.llHaKO Y"'C 
npocTOc cpaSHeHI!C cnCKTpos norJlow,CHltsl. H3Y'lCHHblX HaMil CK3nOJll1TOB C TaKOBbiMII 
,!IllS! CltHCro cK3noiiltT3 113 10. nplf6aHK3J1bSl II roJIy60s3TO-¢1II0JlCTOBoro »3 nItTKSI
p..1HThi (BCJUI'lCHKO If AP., 1968), IOBCJUlpHOro POlOS3TO-<iH1OJ1CTOBOro CK3nO.llHT3 113 
SHPMhI (06p. 5-30, pilC. 5, t), a TaK"'C .lI11J10S0ro CK3nOJllna c naM"pa (TapaH II 

.Ilp., 1989) n0380JlSlCT BblJlSIITb HCKOTOpblC O'TlllI'lIUI llJISi Hly'lCHHhlX H3MH 06pa3uoB. 
GHn 8b1p�\}"CHbI, HanpltMCp, B CMCW,CHttI! M3KCHMyM3 rJl3BHOii wlipoKoii nonOChl 
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norlJow.CHHR a 60ncc AIIHHH08O/JHoaylO «aCTb cnCKTp3 a OTJIHl(He OT po30BaTO-tPHQIIC
TOBOro CK3nOJlHTa H1 liHPMbI (pHC. S, Z) H, Hao6opoT, It 6o.rtee KOpoTKoeOJlHoeyK> 
'1aCTb cnCKTp3 a OTJlH'IHC OT CHHCro H roJIy60aaTO-CHHcro CKanOJIHTOB H1 10. npH-
6aIiKaJlbfl H nHTKJlp3HTbI (lieJIH'ICHKO It ,lJ,p., 1968). ECJlH a-t'H p33.1lHl(ltR a nWlO"'CHHH 
MaKcHMYMa rIJ31HOIi nOJlOCbl norIJOWCHHII MO"'HO o(h,liICHH, Tb pa3.llH'IHIIMH B OKpaCKC 
H1y'lCHHhlX MHHCpanOB, TO p33J1H'IH5I' • nOlJO)l(CHHH Ma"CHMYM3 rJlaBHoli nMOChl 
nornow.eHHSI H HeKOTOpbic OTlIH'IHliI I 06w.eA KOH¢!Hrypal�HH KpHBbiX norJlOmCIIHSI, 
OTMC'IaeMbie npH cpalHeHHH H3WHX ,lJ,3HHblX C pe3ynbTaTat.nt H1MCpeHHH aH3.nom4Hblx 
06pa3u.01 CKanOJlHTa M. n. TapaHoM C C03BTOpaMH (1989), MO:t::HO OObIlCHHTb, 
IH,IJ,HMO. TOJiblCO pa3JIH4HblMH ycnOIKSlMH CbeMKH cnCICTpo-e nOrllow.eHHII 3THX 06pa3-
U.01. npHBe.a.eHHblc H3MH cneKTpbl nOJlY'leHbI I n360paTOPHH Map6yprclCoro 
YHHICPCltTeT3. B pa60Te M. n. TapaHa C C03STOpaMH (989) npHBOD,lITCJl CneKTphi 
nKJIoeoro CKanOJlHTa C TOro Jke KYKYpTCXOro NecTOJ)(lJttJl.CHHliI, nOJlY\feHHblC B 
WHCTHTyre reoXHMHK H ¢!H3HKH MHHepanOll AKa.a;eMHH HayK YICp3HHhI. n03TOMY 
reHeTH'ICCKaSi HHTcpnperau.HJI cnCKTpoe norllOmeHH.lI nOka HeB01MO:t::Ha. Tpe6ytOTCSI 
KOHTpoJIbHblC HCClle;:J,OBaHHJl 31'3.1IOHHblX 06pa3u,oB CKanOJlHfOB, onHC3HHblX B pa60Tax 
p33Jut'lHhlX aBTOpoB. 

CncxTpbI 3np. W3Y'lcHHe cnCkTpoB 3ITP cKano}lHTOB npoBO.D.HJlOCb npH 
pa3JIH'IHhlX peJKHMaX CbCMKH H npH pa3JIH'IHhlX TCMncpaT)'pax, npH 3TOM H3Y4anHCb 
K3K nopoWKOBhlC np06b1, TaK H OTlteJIbHblC KpltCTa.n.nbl. WHTepnper3u,HR cnCICTpoB H 
nOCTpocHHC CHMMYJlSlU,HOHHblX KpHlblX AIIR pa3JIH'IHblX napaMantHTHblX U,CIITPOS, 
B03MOJoKHblX S CKanOllHTax, npoBO.!l,KJlHCb Ha OCHOBe A3HHblX, npHBOAHMblX B pa60Tax 
B. n. SCJlIt'lCHKO C coanopaMH (1968) It A. B. Vassilikou-Dova (991). Bce 
MHOro'lHcnCHHblC, nOJlY4CHHblC HaMH pe3YJlbT3Tbl MO}l(HO KOpoTKO CBeCTH K CJlCltY
klut.HM. 

So BCCX H3Y'lCHHblX CKanOllHTax npHcyTCTByer napaM3ntltTHbdi; U,CHTP s- (pHC. 
6>. D.aHHblH UCHTP HD:CHTH<PHUHPYeTCR OAH03Ha'lHO H npHc)""'CTflYCT kaK y 6ecltBCTHblX 
(HJlH 06cCu.Be'lCHHblX npH H3rpcB3HHH), TaK It y JlHJlOflbl,l( CKanOJl.HTOB. 

H3Y4cmlc cnCKTpoB, CHJlTblX B Q-pe"'HMC, nOK333J10 nPHCYTCTSHC U,CHTpa Mn1 •• 
B 06naCTH 3Ha4eHHA g-TC1l30pa, OKOllO 2.003-2.001, ",6nIOAaercJl HaJlO}l(CHHC no 

KpaHHcH MCPC ,lJ,ByX cHruanoB, pacwH¢!poBKa npHpoAbl KOTOPblX OCJIO"'HeHa. Ba";Ho 
OTMCTHTb, 4TO npH OOecueC'IHB3HHH JlKJlOSblX CKanOJlHTOB OAlni H33THX CHMfMOR nOJlHO
CThlO HC'IC33CT (Pltc. 6). AH3.nOnl'lHO npH oo.nY'ICHHH 6ecU,BC1'HblX (HJlH 06ecU,BC4CHHblX) 
CKano,1HTOB 1I3HHblH CHMfan BHOBb nOR8JlReTClii npH BOCCT3HosnCIIHH JlKJlOBOH OKpaCKH. 
W3:nom MOJKHO 33KJ1IO'IHTb, '1TO JlKJlOBaSl OKpaCKa M.HHepana cag33.H3 C OAHHM H3 CHnta
noa B 06.n3CTU 3Ha'lCltHH g-TeH30pa OKonO 2.tXXl TO'lHOC OTIICCCHHC .a,aHHoro CH.ntana K 
onpcACJlCHHOMY napaM3ntitTHOMY U.CHTpy B H3CTOSlUJ.ee ape,.tg HC npelICT3SnJleTCg B03-
MOJKHblM H3-33, OTCYTCTBHSI T04HblX cnCKTpoclConH'ICCKHX HCCJlC,IJ,OS3HHH nOM rpynnbl 
MHHCpanOB. MO)l(HO JlHWb C HCKOTOPOH 1I0J1cii BCPORTHOCTH cOOTHeCTH lIaHHblM CHman C 
napaMarultTHbiMU UCHTpaMH SO! UJlIt SOi B CU3H C ablWCCK3JaHHblM HaM n�
CTaBJlffCTCR, 'lTO 1I3HHblC 0 nplI'IHH8X OKpaCKH JlHJlOBblX CK3nOJlHTOB 113 MCCTOpoJttJl.CHHH 
B. ITaMHpa, npHBO,lJ,HMblC B HaCTOSl'UJ.cH pa6oTc, 8 pa601'3X Ii. S. CcprYHeHKOBa 
()989) II M. n. TapaHa C C03BTopaMH (1989), SlBJlSI'IOTCSI .I1HCKyCCHOHHblMH Ii Tpc6y
IOut,UMH n,aJlbHclhucro lICTaJlbHOm H3Y4CHUII. TaK, HCXOASI 1t3 npoBClicHHOro HaMH H3y
'ICHJISI cnCKTpoB 3np C nOCTpoCHHCM CHMMYJlIIU,HOHHhlX "J'HBblX, npHcyTCTBHC napa
M<lrHHTHOm u,CIITpa COl", C JCOTOPhlM M. n. TapaH " em coalJTOPhi C8Jl3b1B31OT .nItJlOBYIO 
oKpacKY CKanOJlHTa, CJlc,IJ,yer C'I"TaTb Ma,10BCPOSITHblM. 

TaKHM 06pa30M, nOJl)'\fCHllblC M3TCPUaJlbI nOKa3b1BaIOT, 'ITO nHJIOBbiC CKanOJlI1TbI 
H1 MCCTOpo)KJtCHHJI KYKYP'T SlBJUUOTCSI yHHKaJlbHblMH He T0.01bJCO 6narolIapSi CBOUM 
IOBCJlIlPHblM Ka'lCCTBaM, HO TaK",e no cOCTasy It TOHKUM oco6cHHocnlM }IX <pU3Jt'leCKJIX 
xapaKTcplICTHk. Bo�ncpBblX, OItU npCACT3BJUflOT UHTCpee KaK HaltOOnec 60raTblc 
Mapll3JIIITOBbiC pa3HOBn,lJ,HOCTH 8 rpynnc cKanonuTa (AO CHX nop B JlHTCpaTYPC 
OTCyTCTBOB3JlH 1I3HHbfC 0 CK3nOJlHTaX C COllCP)l(3HHCM 5.4% Me, 06p. S-12). KPOMC 
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1"01'0, ace T04KH HX COCTaBOB Jlo,.;:aTC1l B H30MOP¢HhlK PHJJ. MaplfanHT-Ca-MapHanHT. 
BO-BTOPhlX, HHTepecHhlM If Tpe6ylOlItHM .a.anbHdi:mHX .a.eTaJlbHhlX IfCCJIe.a.OBaHIfi\ OKa-
3h1BaeTCSI Bonpoc 0 nplfpo.a.e OKpaCKH .a.aHHOI'O MHHepana. 
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