



























































































































































































































































































































































































































































454 Cusukamsl € Lenoukamu KpPeMHexucaopoOusix mempasdpos

B mpurax3 Banraiickom [3, 841, AnaGapckom 193], Annanckom [58, 168], Cuuo-Ko-
peiickom [169, 194]; B Baiikanbckom xenesopyznom paiione [195]. IInpoko pac-
NpPOCTPaHeHbl YapHOKHTOBLIE MOPOJIH € FHnepcrenoM B Ounnsaauu [39, 162), Tlop-
Tyranuk (o6aacts Anty-Asentexy) [196]1, Unauu [4, 19, 50, 101, 197, 198], Ka-
Hajie (KseGek, o-B Bagdunosa 3emnsn) [10], CIIA (wrars Kaaudopuus, Iencuns-
Banus) [10, 791, Bpasuauu [10], JOAP (npouunusi Harann) [189], Yramze [80],
Hurepun [199], Ascrpanuu [200]1, Anrapktume (oasuc Baurepa) [201]. Bricoko-
TJTHHO3EMUCTEIE TOPOAH JBYNHPOKCEHOBOH T'PaHy/JHTOBOH (anmuu cojeprkat aJuio-
MOTHIIEPCTEHbl B aCCONHAIMH C CangupHHOM, CHIIHMAHHTOM, KOPJMEPUTOM H Tpa-
HatoM. Candupunconepzallye NOPOk! € aTIOMOTHIEPCTEHOM H3BECTHH B METAMOp-
¢uueckux Tommax Koabckoro m-oa [202], AnaGapckoro Maccusa (rumepcteH ¢
10,81 % AL,O,) [76], B o6aactu Banb-Kozepa B Uranuu (9,4 % ALO,) [91], Ha ce-
Bepe Yrangw (9,0% Al,O;) [78] us 3anagnoi Ascrpanuu [203]. Funepcren-cunny- |
MaHHUTOBEBIE IIOPOJbI C BBICOKOXKE/IE3UCTHIM ajioMorunepctenoM (10 9—10% Al,0,)
o0HapyxenH Ha 1ore AsnpaHckoro muta (p. Cyram) [54, 193, 204], ua oro-3anage
Konbckoro n-osa (pation Ilopesi ry6a) 12051, 8 @unnsunuu [99], Llenrpanbuoh Q
Ascrpanuu [206], 3anagnoii Apcrpanuu (runepcren ¢ 5—8% Al,O, u ~8% MnO) .
[98, 207]. Cnenyer oTMeTuTh Haxoxknenue Tunepcrena 6¢3 Al,Oy B IepecHINeHHbX |
[JIMHO3EMOM CHJ/ITHMAHHUT-KOPAHEPHTCOAEePKAMHUX KPHCTAJJIHIeCKHX CIaniax AJ-
RaHckoro utuTa [208].
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¢uGosioM H kesTOBaTO-3eNeHbIM GuoTHTOM [78, 167]. B psige MOPOJi YCTAHOBJICHO
pEaKIHOHHOE 3aMeleHHe THIepcTeHa anToduaInToM (Hiu xeaputoM ) [21, 2061,
I'unepCTen B BLICOKOXEJESHCTHIX TOpPOfiaX (rke/le3HCThIe KBapuuTh IlpuasoBss,
5yau3uTE X aHKaHCKoro MacckBa U [IpUMOpBS) 3aMeler MATHETHTOM HilH CMeChio
MeJIKOueIllyHyaToro 6HOTHTA W MarHeTuTa [65, 174].

Hcxycers. BrepBrie cuHTes THmepcTena ¢ 3Kele3HCTOCTBIO 10 80% Gbur ocyine-
CTBJIEH METOJIOM 3aKaJkH B cHcTeMe MgO — FeO — SiO, 3a cuer unBepcuu kiuso-
runepcrena [225]. Tlosxe ycraHoBJI€HO, 4TO TOuKa HHBEPCHH MHPOKCEHOB COCTaBa
Feo,sMg0,65i0; otsewaer Temmeparype 900° u nasmenmio 20 x6ap [226]. Cunres
runepcrena M3 pacniasa BeinonHeH Kypneso#i [227] u Atmacom [228]. Boratweie
aKee30M poMGuyeckue nupokcens (¢ CaSiO; << 5%) moNyuent! U3 CMeCH OKHCIOB
THAPOTEPMATLHBEIM METOZIOM MpH aaBJieHuH Gosiee 10 xbap u temneparype 960—
990° [229]. PoM6uueckne NHPOKCEHBI C KeJE3HCTOCTHIO Jo 60% cuuTe3upoBaHH!
npu pasieHud 1 xbap u Temneparype 800—850° u ¢ xkesesncrocTbio 70 1 80% —
npH JaBJaeHuu 5 x6ap u 800° [230].

Ot Or sHCTaTHTa H GPOH3HTA OTJHYAETCH OKPACKOi, 60Jiee BEICOKHMH MOKa-
3aTe/ISIMH IPEJIOMJIEHHS], OTPHIATE/bHEIM ONTHYECKHM 3HAKOM, 60Jee BHICOKHMHU
napaMeTpaMH SJIEMEHTaPHO# UefKH, BEICOKHM coziepzkaHuem FeO, npenMymecTsen-
HBIM 3aMeIeHneM aMpubosaMy (a He CeprieHTHHOM H TajlbKoM). OT 6ojiee JKesesnc-
THIX POMOHYECKHX NHPOKCEHOB ((epporumepcreHa, 3BJINTA) HA0GOPOT — MeHee HH-

I

B BrICOKOXKET€3HCTHIX MeTaMOPGHYECKHX KOMILIEKCAX (3KeJe3HCThe KBapuHTm,Hf
SYJM3HTH]) THIEPCTEH BCTpeYaeTcss pexe, ueM (eppOTHIEPCTeH H SBJHT, JJIS HETro
XapakTepHO BRICOKoe coziep:kanue Fe®+. Mapecren B kese3ucTrix kBapuurax Ilpu-

TeHCHBHO# OKPACKofi, 6oJiee HU3KHMH 1I0Ka3aTeJqsaMH IpeJoMJIeH s, napameTpaMH
fYeHKH, cofieprkaHusAMH FeO. OT MOHOK/IHHHBEIX MHPOKCEHOB OTIHYAECTCS OGbIUHBIM

asoBbs [45, 65], :xenesucTrix ckapHax YKpaunckoro mura [209], B sysusurax Poc-
mpa B llornanauu [103], I'pennauauu [5].

OO6b1yen B TsKeNBX (PpaKIUsAX PEYHLIX U JEIHHKOBHIX OTJI0KeHuH. OTMeuaercs
CpenH THXKeJblX MHHepPasnoB oCaJlogHex Touir Kepuerckoro xesnesopyxmoro Gac-

\,\ NpoABJEHHEM IIJIEOXpOH3Ma B PO30BO-3€JIEHEIX TOHAX, NPAMBIM MIOTACATHEM.

MexniockocThbie paccTostius rumepcrena ¢ YRpaunm [2] *

Fe-antukaron, D = 57,3 mm

ceitna [210]; B anmoBuu pek Benp u Am6ieB so @panuuu [211], B yeTBepTHUHEX kRl I 4@l R I 4 kh! I a
neckax uenaHckod woxuol Caxapw [212], B JleIHHKOBLEIX OTJIOKEHHHX INTATOB 911 1 (4,40) 709 3 1,843 859 3 1,239
Oraiio u TencunsBanuu [213]. 211 3 4,05 541;10.1.0 5 1,79 562 4 1’221

SlBnserca ryaBHEIM NOPOJOOGPA3YIOMHM MHHEPAJOM KaMeHHBIX METEOPHUTOB — 221; 420 5 (3,54) 250 6 1,748 952 5 1:195
HNEPCTEHOBEIX XOHJIPHTOB H aXOHJAPHUTOB, B KOTOPHIX CJIAraer XOHJAPH H BXOIUT B 121 2 3,35 10.1.1 3 1,710 1 (1,185)
COCTAB OCHOBHOH MAcCChHl; XapakTepusyercs orcyrcTsrueM Fe?+ u masnbM comepxa- 221; 420 10 3,19 812; 142 9 1,689 12.5.0 9 1.161
HueM Al [24, 214—221]. Pexe BcTpedaerTcss B KaMeHHOXeJE3HHIX METEOPHTAX; 321 5 2,9 10.3.1;133 dm. (1,644 16.0.0 3 l’ 144
BMeCTe € IJTarHOKJIa30M cJ1araeT B HUX ouToBnle yyacTku [222]. B nopogax JlyHu 610 9 2,88 060 ’ 804 9 1’132
FHIEPCTeH MeHee paclpocTpaHeH, YeM OoJiee MarHe3HaJbHEIE POMGHYECKHE MHPO- 511 4 92,84 023 3 1,620 10.6.1 1 1’124
kcennl [73, 97, 223, 224]. B mopckux Gasaiawrax («Anosuion-12», «Jlyna-20»), 49] 5 2,73 902; 931 6 1'598 080 2 1,112
KREEP-6a3anbrax («Anosnson-15») H anoptosute («Anosion-16») on o6erEO C1a- 131 7 2,56 é50 5 1’541 962 3 1’090
Taet fjpa B NHKOHUT-aBTHTOBHIX KPHCTAJ/IaX, 4 B MOHOK/IUHHEIX MHPOKCEHAX aHOP- | 202 4 2,52 12.0.0 4 1: 595 11.6.1 4 l,,083
TOSHTOBOTO Tab6po («AnoJuIon-15») H APyTHX 06pasnax JYHHBIX HOPOJ — MNJIACTHH- 231; 521 6 2,49 10.3.1; 133 9 1,497 5 1,074
KH pacraZia TBepJOro pacTsopa TOJMIHHOH 10 3 mxm. OTMeyaeTcs B CTEKJI0BATOH 302 2 2,40 060 9 1,486 12.6.0 5 L. 1,061
KREEP-6pekunn (xuM. anaaus 3) [73, 971 531 2 (2,34) 12.3.1 1 (1,451) 14.5.0;10.6.2 8m. 1,055

Mam. [lna runmepcteHa xXapaKTepHO 3aMelneHHe ambuHGOJOM (ypaJHTH3ALHM), 711 3 2,25 11.3.1;11.0.2 8 1,401 12-6-1:10.7-0 4p. 1’047
0cobeHHO 1o nepudepHy 3epeH U II0 HX IPaHHIAM C IJIaTHOKJIA30M, IpHMep — TH- 502 2 2,21 11.1.2 1 1,388 ”:0_4 ' 1,028
nepcTen u3 audpepeHIHPOBAHHEIX OCHOBHHIX HHTpPY3uili KoJbCcKoro m-oBa [64]; 631 2 (2,17) 043 9 1,372 11.0.4 {5 . 1’025
Jlnsa runepcrenos rpanutonfios JlaspHero BocToka oTMeyeHo 3amelnenue poroBoft 531 6w. 2,12 633 3 1’349 11.6.2 1’022
obmankoii, 6uotTHToM H XjoputoM [49]. B adhdy3suBrex mopogax 3akapnaThs y ¢e- — 2,11 12.3.1 6 1:315 11.6.2 {5"" 1,019
HOKPHCTaJNJ0B runepcreHa HMeIOTCH onalnHTOBEIE KaﬁNHDI, peakiuoOHHEIE OToquKH 512 3 2,07 12.1.2; 104 5 1,304 4 0:995
M3 MOHOKJHHHOIO IMHPOKCEHA; YCTAHOBJIEHA TAKXKe IIOJIHAasl MIJHHICHTH3anuda TH- 811; 141 5 2,03 262 5 1,279 4 0,992
nepcrera [22, 56]. B metamopduyeckux IBYTHPOKCEHOBLIX KPHCTANLIHYECKHX C/laH- 440 5 2,00 362 3 1,265 2 0.990
14X [POfBJAETCA 3aMellleHHe THIepcTeHa porosoii ooMankoi [59]. B merorophix 631 6 1,970  404;024 2 1,255 ’
YAPHOKHTOBEIX IOPOAX MO KpasM M B TpelllHHAX 3epeH THiepcTeHa Habal0atoTcs 821 3 1,894 352 4 1,234

arperarthl IyilarHokJsasa, ampubosa, 6uoTHTa, MaTHeTHTa U rpanaTa [58, 67], uxor-
Jla THIIEPCTeH MOJHOCTHIO 3aMelnjaercss HiuHrcnToM [581. TlosHoe 3aMemenue Tpa-
HaTOM yKa3aHo s THIepcTeHa yapHoKuToB ¥YTanzs [80]. B sricokorsnHosemucTsix
nopojilax Io THhepcTeHy o6pasyloTcss GHOTHT-KBAapIeBHE CHMIJIEKTHTHL ¢ PYA- |
HBIMH MHHEpAJIaMH, TI03Ke TPOUCXOAM/IO0 3aMellleHHe THIlepCTeHa CHEE-3€/IeHBIM aM-

* OperEHan XuM. ananusa 24.
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460 Cusuxamer ¢ yenouxamu KpeMHeKUCAOPOOHbLX mempasdpos

®epporuncpcren Ferrohypersthene
F e(Mg, Fe)[Sizosl

Hasgan no coctasy [1].
Cnsion. )KesiesncTHl rHmepcTeH.

Xapaxr. Bbinea. Kpucranie (no 2—5 cm), 3epHa (10 5 mn).

Crpyxt. u Mmopd. kpuct. Pom6. c. D3 — Pbca. a, = 18,405, b, = 9,034,
co= 5,239 A, ay: by: co = 2,037 : 1 :0,580; Z = 8 [2]. [lapamerprl 31eMeHTapHOi
siYefiKH KOJNeOMOTCst B mpefenax: a, = 18,273 — 18,405, b, = 8,891 — 9,034,
¢o = 5,204 — 5,240 A [2—4); yBeamuuBaroTcs ¢ Bo3pacTaHueM cofepxanus FeO.
Jas depporunepcrena ¢ makcumaidbHeM KomHuectBoM FeO (40%): ap = 18,426,
be = 9,040, ¢, = 5,242 A [5]. Kpucrainuueckass CTpYKTypa OTBeuaeT TaKOBOH
THIIEpCTEHA. .

Kpucrannel npuamatuueckue. OTMeUaIoTCA HEUeTKHE NOJTHCHHTETHYECKHE ABOT-
HHKH T10Ji OCTPHIM YTJIoM K HampaeJenuio cnafiHoctd [6]. Conepxut BriiouenHus
MarHeTHTa, rpanaTta [7], a takxe kBapna, ¢asiura u refienGeprura [8].

®us. ce. Cn. no (110) coeepiuennas:, no (010), penko no (100), sicias. Manom
HepoBHuIH. Xpynkuii. Te. 5—6. ¥ 1. B. Kone6nercst ot 3,583 [3] no 3,75 [9], 3aBu-
cuT ot conepxanusi FeO (MHHuManbHoe 3umauenue yA. B. mpH 30,5% FeO, mMakcu-
nvassHoe — nipu 38,5% FeO). LB, TeMHO-3eqeHEIH, GPOH30BO-KOpHUHEBHIE, OpOH-
30BO-3€JIeHbIH, 3eJieHoBaTo-Gyprifi. UepTa 3e/ieHOBaTo-KOpHYHeBasi. Ba. meramno-
BujHel. Henpospauen. MUK-cnekTp aHaJorHieH TAKOBOMY I'HIepCTeHa.

Muxp. B npox. cBere B muingax 3e7eHOBATO-pO30BaToro npera. Ilmeoxpounsm
pa3HOit HMHTEHCHBHOCTH: Mo Ng — GJeqHO-3eJieHBIH, 3e/eHblH, PO30BaTO-CephIH,
€BeTJIO-CHHHH, 1o Nm — Xe/iToBaTo-3eJ€HOBaTHI], CEPOBaTO-3€/eHOBAThHI], MO0
Np — po30BHIi pa3HEIX OTTeHKOB. JIByocHul (—). Ng=c, Nm=a, Np=b. Ilo-
racaHue mpsimMoe; o4eHb pefiko cNg no 10° oTHOCHTEIbHO HanpaBJIeHHsI COafHOCTH.
Ynmuuenue (4). ng = 1,726 — 1,765, n, = 1,729—1,759, n, = 1,720—1,752
[6, 10—14]l. ng — n, = 0,013—0,022. HHorna HabalONaeTCSi aHOMAJbHASI HHTEp=
¢epenrtnonnast okpacka [6]. 2V =52 —85° [13—15]. Iucnepcusi cunbhast, r << v.

ITnacTvHYaTHE TPOLYKTH pacmajga TBEPIAHX DPAaCTBOPOB HAGJIONAIOTCS O4YEHB
PEAKO, OHH NpelCTaBJieHbl KJWHOBHIHEIMH BPOCTKAMH H CYOMHKPOCKOITHYECKHMH
IJIaCTHHK2MH MOHOKJIHHHOTO ITHpoKceHa [6, 8, 16]; uame oun oTCyTCTBYIOT, 0COGEH-
HO B MeJIKHX 3epHax [17, 18). Bo MHOruX THNZx nOpoJA OTMeuaeTcst O3IHHE deppo-
THIEPCTEH, MEJKHE 3epHa KOTOPOTO TECHO CpacTaloTcs ¢ poroBoil o6MaHKOH, GHo-
THTOM H CBeTJiO-3eJeHbIM aBrutoM [8, 18]. XapakTepHOo peakuuoHHOEe pasBHTHE
MO3JHETr0 MEJKO3ePHUCTOTO (pepporunepcTeHa BOKPYT 3epeH OJHBHHA H MOHOKJIHH- |
noro nupokcena [17, 19].

Xum. @Pepporunepcren comepkHT oT 50 10 709% ¢eppOCHIHTOBOH MOJEKYJIH
(wrn 30—39% FeO), no Hupy u ap., 1965. MunnmansHoe cogepxanune FeO xapak-
TePHO JJIst (pepPOTrHIEpCTEeHOB U3 THIEPCTEHOBLIX YaDHOKHTOB H JIBYIIHPOKCEHOBBIX
cranmeB u rHeficoB [3, 20], makcuManbHOe — fnisi (epPOrHNIEPCTEHOB H3 BB
cokoxenesucTex Meramopduueckux mopon [5—8, 15]. Comepxkanne MgO B
nepBEIX cocraBaser 14,5—15,5%, Bo Bropeix 6,5—7,5%.

Ipenensr conepxanns SiO, 44,4—50,1% [3—5,14]; Al,O; — oGbiuso 0,8—
1,6%, pexe mo 4,76% [5, 14, 21—23]; CaO — 6Gonbieit uactoio 1o 1%, uHorna
2,63% l4], pexe orcyrerByer [11, 24).

Fosrimennoe cofepxkanne CaO B Qepporunepererie CBASHBaeTCA C BHCOKWME TeMNEPaTypamu -
ero o6pasosanus [4,25] uny ¢ noBhuuensbiM conepxanuem Ca Bo BMenjalouiX noponax [ 15].

Fe,0; — ot 0,04 [26] 1o 6,40% [13] (oGs1uro 1,0—2,5%). MnO — o6bunO Me-
nee 1%, unorza go 2,50% [271 u penko no 8% [9, 28]. TiO, npucyrcTByeT B KOJIH-
gecree 0,10—0,25%, nroraa 0,7 — 1,39% (11, 14, 20, 291. Na,0 — 10 0,70% [21],
K;0 — 10 0,36 % [21]. HyO™ ycranaeimpaercs me Beerna (0,05 — 0,10, peako no
0,4%). HyO* o6e1ubo oTCyTCTBYET, HO HHOTAZ comepkanne H,Ot MoBHIUEHO: JO |
3,20% B ¢depporunepcreHe u3 YapHOKHTOB Bantuiickoro muta [4] u o 1,51% — ,
u3 Ykpauns [3, 15].
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CnekTpa/lbHEIM aHATH30M B (GepPOTHIIEPCTEHE H3 IKENE3HCTHIX KBapIuToB I1pH-
430Bbst yeraHoBnens! @ V, Cr, Ni, Co, Ag, Ge, Be, Y, Yb, Ga, Sc, Cu, Zn [6].

Ananuser:

1 2 3 4 5 6 7 8 9
NaO 0,37 0,10 0,02 0,06 0,12 Ca. 0,05 — 0,10
K0 0,04 0,01 0,01 0,01 0,11 — 0,12 — 0,03
MgO 13,40 15,46 13,61 13,32 7,76 13,3¢ 11,14 12,68 11,81
Ca0 1,63 0,56 0,85 1,38 1,47 0,47 1,57 0,80 0,62
MnO 0,90 0,22 0,62 0,47 1,22 0,28 0,8 0,98 1,24
FeO 30,75 31,33 31,91 32,001 33,12 33,72 34,03 34,50 34,70
AlOs — 0,60 3,82 2,09 1,79 2,79 2,47 2,10 0,24
FexOs 3,47 0,55 1,29 0,98 6,40 1,98 1,60 0,37 1,00
Si0; 48,00 49,66 47,46 49,28 44,40 47,11 47,23 48,78 48,60
TiO: 0,25 0,11 0,30 0,17 0,10 0,29 1,02 0,29 0,18
H0% — — — — 3,20 0,09 — — —
H0~ 0,08 0,08 0,11 0,04 — 0,14 0,06 — 0,04
I m 1,26 1,40 — — — — — — 1,51
CymMa 100,15 100,08 100,00 99,81 (99,69) 100,21 100,18 100,59 100,18*
Vn. B. 3,600 3,584 — 3,62 — 3,66 3,68 3,684 —
ng 1,739 — — 1,734 1,742 1,737 1,743 1,742 1,742
N — — — — — 1,734 1,736 — —
ap 1,729 — — — 1,728 1,720 1,725 — —
—)2v 57° — — — 52° 56° 58° 55° 59°
ao(3) 18,203 18,279 — 18,334 18,337 18,320 — - — .
bo 8,924 8,805 — 8,916 8,957 8,932 — — —
< 5,214 5,204 — 5,214 5,221 5,215 — — —
Fs (mon.%) 50,0 52,0 50,5 51,5 54,0 53,0 54,5 56,0 58,0
f(%) 58,6 53,8 57,7 58,0 73,8 59,9 64,0 60,9 62,7

* B tomM wumcie P,0; — 0,11.

1 — u3 amduGonusupopanuoro ra66porza Cpennero Ilo6yxbs (CCCP), apan. Cayxemko [3k 2 — us mefixo-
KPAaTOBOro uapuokuTa Ilpuguectpopbs (CCCP), anan. Jleeupa [3]; 3 — u3 wapuoxkwToB Konpanannu (Vepes),
anan. Jlmnanansam [30]; 4 — ns ocmoBmoro rpanynuTa («uopmras) Iannapapam (Umpms), apan. Xaym [31];
5 — u3 wapuokuToBOfi HHTPY3HH CeBeprofi Kapesun (CCCP), aHan. PoManOBa, B opurumuane cyMMa 99,59%
{18}, 6 — us wapuonuros Tpucyn-Xun (Mmaus), apan. Xayu [24]; 7 — us waprokura Cent-Tomac (Umgus),
aunan. Papxaronanam [24, 291 8 — u3 rpamar-muporcenosoro reefica Bpoker-Xmna (ABcTpasius), aHAM.
Bunrc [23); 9 — u3 gBynEpoKcenoBoro kpmcrammmueckoro cnanua [Ipuasosbs (CCCP), aman. Crenenko [15].

10 11 12 13 14 15 16 17 18
Na0 — — 0,13 0,07 0,03 0,28 0,14 0,39 0,08
K:0 0,02 — 0,08 0,02 0,01 0,10 0,04 0,19 cr.
MgO 12,96 7,02 11,56 9,80 11,98 10,36 9,79 6,59 7,40
Ca0 0,71 0,88 1,12 1,70 0,82 1,40 0,98 1,40 1,62
MnO 1,19 6,29 0,99 0,14 0,87 0,20 1,06 0,28 0,40
FeO 34,91 35,39 35,56 35,90 36,55 37,53 38,30 38,66 39,64
AlOg 0,38 1,47 — 0,30 0,23 1,60 1,32 4,76 0,85
Fes0s 0,04 0,46 0,81 3,10 0,09 0,66 0,16 1,2 1,29
SiO. 49,43 47,40 48,52 49,20 49,27 47,45 47,83 44,52 47,82
TiOs 0,17 0,05 0,40 — 0,28 0,14 0,07 1,39 0,15
H.0t - 0,09 0,63 — — — — 0,41 —
H0~ — 0,63 — — —_ 0,04 0,03 — 0,09
I — — — - — 0,68 0,55 - 0,92
Cymma 99,81 99,68 99,80 100,23 100,13 100,44 100,34* 99,85 100, 39**
¥r. B, — 3,75 — — 3,72 3,733 — —
ng 1,7385 1,756 1,747 — 1,744 1,747 — 1,765 1,760
Ay — 1,749 1,741 — — — — 1,759 —

—
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Ip 11 12 13 - 14 15 16 17 18
n, — 1,738 1,729 — — 1,729 — 1,752 1,740
—)2v 53° 68° 55—62° — 59° 85° — 78° 74°
Fs (mon.%) 58,6 61,0 60,0 61,0 61,0 62,6 64,6 64,5 67°
(%) 60,3 74,1 63,7 69,0 62,9 68,3 69,0 77,0 75,6

* B roM uucae F — 0,08, ** B toM gyucae P,05 — 0,13.

10 — u3 amdpBGOAH3HPOBAHHOrO (epporaGépo, Ocaka (Snonnsn), anan. Komncn (26, 32%; 11 — ma runepcren~
IpIOHEPHT-rPAHATOBNX Iopox Pocmmpa (Beamko6pmTamms), aman. Iespu [9;, 12 — m3 rupepcrenoBHX
rueficoB Banxakyna (®Oumnsgzpns), anamurak Oannepe [33); 13 — @3 xenesmctix nopop Ceseproro KseGeka
(Karana), anan. Kpank [5); 14 — m3 ocroBrOro rpamynsta Bpoken-Xuna (Apctpanus), aman. Bumuc [23]
15 — H3 rpaRaT-AByHHpPOKCeH-MATHETHTOBOH nopoAn Manrymckofi anoManuu Ilpnasosbsi (CCCP), anai.
Muperas [16); 16 — us xenesmetrix kBapumros Ilprasosss (CCCP), aman. Mupckas [6); 17 — us rpanmro-
HJOB NapHOKHTOBOro ofiamka, Kanudopnus (CIIIA), apan. Fonmep [14); 18 — ma gBynmporcen-MarueruroBHX
KBapOHTOB MapHynoJbCKOre 3KeNe3OpPYAHOrO MeCTOpoXieHus (YKpamma), anasn. Pomammmmpa [15L

CBonku XuM. aHann30B (pepporunepcreHos cM. Jlup u up. (1965) ul34], ananu-
30B, BBHIIOJHEHHBEIX C IIOMOMIBIO® 3JIEKTPOHHOTO MHUKpo3oHaa [7, 8, 35).

Huarn. men. Yacthuso pasnaraercs HCL. IT. o. Tp. niaBurcs, o6pasyercs yep-
Hasi SMaJb; Ha yrJje JjaeT MarHUTHYIO Maccy.

Haxoxn. [ToponooGpasyromuii MHHEpasJ MarMaTHYECKHX H METaMOPQHUYECKHX
TIopOZX.

Marmatnueckuil ep porunepcTeH H3BeCTeH B IOpoJiaX rab6po-HOPHTOBOH (Hop-
MalHH, B TPaHHTOHAAX, B KHCJBX 3¢dysuBax. B ra66pounax depporunepcre or-
HOCHTCA K MHHEPaJaM No3jHefl CTajfHy KPHCTAJIH3alHH; B BHIE MEJIKOSepHHCTHIX
arperaToB OH TeCHO aCCOLHHPYETCS C aBrWTOM, OMOTHTOM, PoroBoii o6MaHKoi. O
00bIYHO OKpY2KaeT 3epHa OJHBHHA H PAHHEIO MOHOKJHMHHOTO THPOKCEHA (NHAKOHH-
Ta). D10 OTMeuaeTcss B mopojax MaccHBa I'peMsixa-Breipmec Ha KosibckoMm mn-oBe
CCCP) [19], B noponax puddepentmpobansoro cuina [lanucaine B mr. Hero-
Jlxepen (CILIA) [35], B ocHOBHBIX OpOAaX CTPaTHPOPMHO# HHTPY3HH Jlfopek B AH-
tapxruze [18], B kBapueBex ra66po untpysun Kosima (SInowus) [17] u np.; us-
pelika epporunepcreH, Kak rJIaBHBI I0po000pa3yiomuil MaHepaJs, HaGmonaercs
B ¢pepporab6po Ocaka B fInonum [26, 32] u B KoHTaMuHHpOBaHHOM HOpuTe AGep-
IuHa B BennkoGpuranuu [9). XapakrepeH f/1si rpaHATOHIOB MANBIX H CPEAHHX Ty~
6uH — MaccuBbl Cuxors-Auuns u Cpenunsoro xpebra Kamuarku [36, 371, paiiona
Onasapo B fInonnu [38], a Takke Anist r1yOUHHBIX TpaHUTONAOB YKapMHUHCKO#H 30HBL
(KazCCP) [39], munapuros Coerckux Kapmnat [40], pruosuros Ucaanauw [41].

B MeraMopduueckux mopopax depporunepcred pasBuT GoJiee LIHPOKO, YEM B
marMaTHyecKuX. OH pacrnpocTpaHeH B OCHOBHBIX JABYNHPOKCEHOBBIX THeHCax H
KpPHCTAJJIMYeCKHX CNaHUAX, OCHOBHBLIX I'DaHYJHTAX, NPOMEXYTOYHHIX MO COCTaBY
YapHOKHTAaX, B KHCJBIX MeTaMOpQHUIeCKUX YapHOKHTAX U SHIEepOHTaX, a TaKXKe B
BBICOKOKEJe3UCTHIX 3YTH3HTaX H KBapuuTax. OCHOBHEIE ABYITHPOKCEHOBBIE THEHCHT
H cs1aHIb ¢ $eppOTHIEpCTEHOM HMEIOTCS B apXeHCKHX NOpoAax AJaHCKOro muTa
20, 421 1 Bocrousnoro Casina [43), kpucranmuueckuwe caanust — B Tlogosmu
(YCCP) [21], xenesucro-cuamkatabie ciaHnsl — B Ilpuasosse (YCCP) [10, 15];
THIepCTeHOBHIe THelHcs — B Bpoken-Xune (Ascrpanus) [23]. B ocHoBHBIX rpanart-
IIHPOKCEHOBHIX I'paHyJIuTax ¢epporunepcteH usBecteH B Hopseruu [44], Hupuu,
Hlpu Jlaske, Yranze [31]1 u B paiione Bporen-Xuna (Ascrpanus) [23]. UaprokuTh
H 3HIepOHuTEl ¢ deppoTHNEepCTEHOM pa3BHTHI B MeTaMopduuecknx tonmax Koab-
ckoro n-oBa, Kapenuu (4, 13], Cpennero [To6yxbs [3] 1 [Togonuu (Ykpauna) [21],
Anpanckoro muta [20]; wratoB Manpac {24] u Aunxpa-Ilpagem (Mupus) [30],
wr. Kanmugopuus (CILA) [14], Taiiane, [44], ABcrpanuu [45].

Xapakrepen ¢epporunepcTeH JJisi BHICOKOXKEIE3HCTHX MeTaMOpdHUECKHX I0-
pPOL TPaHYJHTOBOH (auHH — 3YJH3HTOB H XKe/Ie3HCTHX NOpoA. B aTHX mopomax
depporunepcTe ABISETCS MEPEXOAHBIM K 3BJHTY.BnepBrie ruIepCcTeH € cofiepKa-
HHeM xeje3dcToro komnodenta 70% Obur Bbmened u3 synusutoB HIeenuu, HO
1IepBOHaYaJIbHO OBUT HAa3BaH (CKEJIE3HCTHIM aHTOpUIHTOM» [46]. B ayausutax dep-
pOTHIIEPCTEH acCOnHHpyeTcs C ¢asIuTOM, KBapueM, I'paHaTOM M FpioHepHTOM. B
CCCP sysn3ursl ¢ ¢depporunepcTeHOM H3BECTHH B TOJIIE KPHCTAJJIHYECKHX CJIaH-
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3siut Eulite
Fe(Fe, Mg)[Siz0Os]

HaspaH no Ha3BaHMIO TOPHO# NOPONH! (3BJAH3UT, 3YNUSHT, IYJHCHT), B KOTOPOH SBJISETCS IJIAB-
HB nopofoofpasymoumm Munepasiom [1].
Cauon. 3yant [2]; xenesuctoii runepcren — Eisenhypersthen [3].

XapaxT. Bbifie. IlpusmaTnueckne KpHcraJubl (10 2—3 Ccm); KaeMKH BOKPYr
3epen osmBuHa [4].

Crpyktr. u mopp. Kpuct. Pom6. c. Dii — Pbca. ay = 18,359, b, — 8,985,
co = 5,240 A, ag: by : ¢y = 2,0433 : 1: 0,5832; Z = 8 [5]. KoneGauus napamer-
poB snementapHoi sueiliku (B A): a, = 18,354 — 18,401; b, = 8,969 — 9,021;
¢o = 5,232 — 5,240 [6, 7]. CTpyKTypa OTBeuaeT TaKkoBoOH rHmepcTeHa.

JlaHHBIX 0 MOpPQONOTHH KPHCTAJNIOB Het. JIBOHHWKH MOJHMCHHTETHYECKHE TIOJ
OCTPHIM YIJIOM K HampaBJjeHHIo cnatinoctH [8]. X apakTepHBI CPOCTKH C MOHOKJIHH-
HBHIM IIHPOKCEHOM, OJIHBHHOM, DAaHAaTOM; C MOHOKJIHHHEIM ITHPOKCEHOM 0Gpasyer
napajyiefbHEe IPOPACTaHUS H 3aKOHOMEDHBIE NVIACTHHYATHIE CPACTaHUSA (THITHYHEE
115t 9ysusutoB) [4]. B negopMHpOBaHHBIX KpHCTaJJIaX 3BJHTA 10 TPELIMHAM Ka-
TakJia3a HabMNIoAaIoTCs napasnJelbHbe BPOCTKH refieHGepruta. OHH CXORHEL C MOJNH-
CHHTETHUECKHMH JBOHHHKAMH — OCH ¢ OGOHX ITHPOKCEHOB IOYTH MAapaJiJIeNbHbI,
a ocb Nm'=b renenbepruta cocraBisier cocblo Np'=q senuta 6—7°; NJIOCKOCTH
cpactrauus — (210); ormenbHocth Mo (001) renenHGepruta He mepeXOAHT B SBJHT,
a orgenbHocThb Mo (010) renerGepruTa B BHAE €AMHHYHLIX CJENOB NPOXOAMT 4epes
SBJIHT, TIOYTH COBNAajasi C ero oTaehbHocThio 1o (100) [4]l. Habmonawores Takke
CYOMUKDOCKOITHYECKHE BPOCTKH MOHOKJHHHOTO IHPOKCeHa B CedeHHH, mapat-
JI€JIbHOM IIJIOCKOCTH ONTHYECKHX OceH; OHH BHITSHYTH Bposb [001] u oGycioBiu-
BalOT NSTHHCTOE (¢CHTOBHAHOE») moracanue [9].

®us. cs. Cn. coBepuenHas ‘no (110) (mox yrsom oxosio 87°); wunorpa? sic-
Hast mo (001) [10). Hanom Bonokuucro-saHosuctwiit [9]. TB. 5—6. ¥Va. B. 3,78—
3,93 (umumca. 3,93) [111. Llp. Grenuo-seneHsif, XenToBato-Gypsif, GPOH30BO-
KOopHuHeBEIf. BJI. creknsiHHBIA, Ha MIOCKOCTSX CHARHOCTH NepaaMyTpoBhlii. I1pos-
pauyHbIf HJTH TIOJYNPO3padyHEIA.

Muxp. B muingax B npox. cBeTe 3eJeHOBATHH; IIEOXPOH3M YETKHH, pasHOH HH-
TeHCHBHOCTH: 10 Ng— cepoBaTo-3esleHbIH, 1O Nm — Ke/ITOBATO-3€JeHEH, IO
Np — po3oBaTo-3esieHbIl HJIH PO30BO-CEpHIH; HHTEHCHBHOCTD NJICOXPOW3Ma 3aBH-
cut ot cofepxanus Fe?+ [8]l. Muorpa se mneoxpoupyer [10]. JiByocusii (). Ilo
ONITHYECKOfl OpHeHTHpOBKE mofoGeH rumepcreny. L. onT. oceit (010). Yanunenue
no [001). ng = 1,752 — 1,778, n,, = 1,759 — 1,767, n, = 1,731 — 1,760 [4, 8,
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cpenH JOKeMOpHICKHX KPHCTAJIHYECKHX CJIaHLIEB M THEHCOB I'PaHYJIHTOBOH (anuu
PErHoHajbHOTO MeTaMopdu3Ma. B 3THX NMOpORax SBJIMT aCCOLHHPYETCSi C JHONCH-
JIOM HJH refieHOepruToM, QasiHTOM, aJbMaHanHoM, Mg—Fe-am¢pubosamu, KBap-
J1€M, MarHEeTHTOM, aKIECCOPHBIMH allaTHTOM, PYTHJIOM, THP POTHHOM, KapOoHATaMH.
HHoraa B 9yaH3HTax 3BAMT cocraBusier o o6beMy 1o 73%. B CCCP 3ynusuT ¢
IBJINTOM BeTpedaioTcsi Ha Konbckom n-0Be B paiione Bonumaxk-tyspapsl [16] u B
-paiione 03. UynabaBp (xum. ananus 8) [4, 17]; Ha Teppuropuu YCCP — B Kupo-
BOrpanckol obnactu (ceno 3esenoe IletpoBckoro pationa) [18], na Mapuynoss-
CKOM 2Kele30pyJHOM MecTopoxkieHHH (xHM. aHanus 5) [19, 20]; B Cpennem Ilo-
Oyxpe (ceno 3asaine) [12]; B IIpuasosckom maccuBe (xuM. anamus 7 u 9) [8, 211;
usBecTHEl B IOxnoM IpuGaiikanse [22, 23]. 3a pyGexkom 3yJH3HTE MIHPOKO pas-
BuTH B Cénepmannanye ([IIsenus) [3] — B pafionax TynaGepr (xum. ananus 3) [3,
24, 25], Maucué (xum. amanus 6) [13, 26], Mapwsiposa [27], Burcunbyma [28];
B Ounnsuauu — B padione Burtuuru [29, 13]; B Hlotnangun — B Jlox-ux [30]
anamus B [13]); B Cynane — paiion Maguan [Tup u ap., 1965]; B Kurae [31], B
3ananuoit Ascrpannn [32]. DBiHT 06HApYKEH B IOPOAAX KeNE30pYAHON MeTaMop-
¢uueckoit ¢popmanun Ha ceBepe n-osa JlaGpanop [10].

IBJNT pacHpoCTPaHeH TaKXke B YAPHOKHTOBBLIX MOPOAAX B aCCOLHALHH C OpTO-
K/1a30M, IJIaTHOKJIa30M, KBapleM, MHponoM. OH NPHCYTCTBYET B HHTPY3HBHBIX Yap-
HOKHMTAX M 3HIepOHTax 30H INyOHHHEIX pa3sioMoB BantHiickoro muTa (XMM. aHa-
a3 1) [14], a Takke B wapHOKuTax Buuanckoro MaccuBa B CepepHoit Kapesnu [9].
Hspecren B uaprokuTax rops Caunt-Tomac (ur. Mazgpac, Huaus) [33]. B untpysus-
‘HBIX MOPOZAax 3BJHT Gonee pelok. B HeGoJNBIIHX KOJHYECTBAX OH COJEPKHTCA B
Tpannax Cubupckodi miatpopmsl [34], nopozax KopocreHckoro nayrona [35];
oberyer B nopozax Bymsennackoro kommiekca (FOAP) [36], B metamopdu3aoBan-
HEIX Tab6poHax H merMaToOHJAHBIX KHuax Anuponnaka (CHIA) [37, 38], B obora-
AIlGHHBIX 2KeJsie30M auaGazax Busep-Beit (CLIA) [39], B xenesucTHX AosepHTaX
cuina Hewo-Amandu, Meirresitun (IOAP) [40). Berpeuen B rpanutax mMaccuBa Py-
-“Ouforc-Mayntun (wr. Kamndopuust, CIUA) (xum. ananus 2) [15], B ¢pepponuopurax
Banaguoit Uexun (UCCP) [41].

AT ¢ copepxkanneM 83% FeSiO; oGHapy:keH B 0HOM OCKOJKE JIYHHOH IOpO-
JiBl, loctaByeHHoN ¢ JIyHel skcnenunued «Anosuton-12» [42].

Uckyccrs. CunresupoBaH npu HsyueHuH cucremsl CaCl, — MgCl,—SiO,—
Fe—H,O B BuIE KpHCTalloB C conepxanveM o 87 mon.% Fs [2].

Ota. Ot ApYIHX KeJIE3HCTHIX WIEHOB PSiia POMOMUECKHX NHPOKCEHOB OTJIHYa-
«TCsl TOABKO MO JAaHHHIM XHMHYECKHX aHAJHU30B.

MeXIuIOCKOCTHBIE PACCTOSIHHA HCKycCTBeHHoro spauta [2]

(THHHH Cca6off HHTeHCHBHOCTH HCKJIIOYEHBI)

I d @A) 1 d I d I d

10 3,23 3 1,980 10 1,503 3 1,270
7 2,883 4 1,774 1 1,426 1 1,261
2 2,750 4 1,644 7 1,403 1 1,200
5 2,579 5 1,605 2 1,353 1 1,078
6 2,503 4 1,529 4 1,306 3 1,061
7 2,128
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deppocumatr Ferrosilite
FeFe[SiyOq]
Haspan no cocrasy [1,2].
Cumon. Optogeppocunut — orthoferrosilite [1].

Xapakrt. BbIZen. 3epHHCTHIE arperaTsl.

Crpykt. u mopd. kpuct. Pom6.c. Dy — Pbca. a, = 18,420, b, = 9,050,
co = 5,241 A, ay: by: ¢y = 2,035: 1: 0,578 — masi o6pasuac Fs = 91 mon.% (xum.
anamus 6) [3]; a, = 18,431, b, = 9,080, ¢, = 5,238 A, a,: b,: ¢, = 2,029:1:0,577
[4); nns cunTeTMUECKOTO: @y = 18,433, by = 9,060, ¢y = 5,268 A, ap:by:C, =
=2084:1:0,080 [B]. Z=8. -

Kpucrtannuueckass crpykrypa noao6Ha CTPYKType Bcex APYrHX pOMGHYCCKHX
IHPOKCEHOB. Y CTaHOBJIEHBI TPH noJHMopdHbe (asnl cocrasa Fe,Siz0y [61: opto-
¢eppocunnT (coberBeHHO (peppocHIuT) — poMO.c., Pbca, n3ocTpyKTypeH ¢ 3HCTa-
THTOM (OPTOSHCTATHTOM); KJHHOGEPPOCHJIHT — MOHOKJ.C., P2,/c, u30CTPyKTY-
PEH ¢ HHU3KHM KJHHOSHCTATHTOM; TPHKJWHHBI (eppochiant — deppocumat 111
(MCKyCCTBEHHBIH), TPHKIL C., @y = 6,634, by = 7,472, co = 22,610 4, a = 115,294°,
p = 80,649°, v = 95,423°, cTpyKTypa IHPOKCEHOMAHOrO THOAa. BosMmoxHO, Cy-
lnecTByeT poMOHyecKuil npoTtodeppOoCHIHT, KOTOpHIH Kpaiiie HeyCTOHYHB H IIpH
3aKafke nepexofut B (eppocuint [6, 71. MHBepcHsi poMOHYECKOro CHHTETHUECKO-
ro ¢eppocusuta (B-FeSiO3) B monokmuuHel (a-FeSiO3) npoucxopuT npu Temnepa-
Type 1088° u paBnenun 20—40 x6ap; UHBEPCHS NPUPOAHOTrO (EPPOCHINTA B KJIH~
Hodeppocuant — npu 1250° u 25 x6ap [8].
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®us. cB. CnaiiHoctb coseputenHast no (110) (moxa yrnom 87—88°). Ts. 5—6.
V1. B. 3KcTpanoNHpOBaHHHH ANs 4HcTOro KOHeyHoro uneHa FeSiO;— 3,96 [51,
ans P-FeSiO; — 3,998 [9]. Lip. GmenHo-3eneHel, 3eneHbll, TeMHO-Oyphifi. Mo-
Ayab obbemHoro cxatust (K, pacuernsiii) 101075 «I'/em? [101. Yepeanennwie 3Ha-
yeHusi Monyas ynpyrocta E = 13,93, monyasi cipura G = 6,28, Monyasi ofneM-
soro cxkatus K = 10,81 (Bce B 10" Oun-cm™?%); BBIUKMCIEHHEIE CKOPOCTH YIPYTHX
Bone (B 10° cm/cex): v, = 6,05, vs = 3,99 [11]. TepmonuHaMHUeCKHE XapakKTepH-,
ctuku npusofisrcst B [12—20]. ITo naHnBIM KaJiOpUMeTpHYECKHX H3MepeHHH TeIlIor
pacreopeHHsi B pactBopax HF nasi peakuun Fe,SiO, (basmut) + SiO, (a-kBapn) =
=2FeSiO;3 (peppocunnT), craHnapTHasi SHTAIBIHS 00p a30BaHus: peppOCHIHTA COOT-|
BetctBYeT AHp, 59915 = —285,62-0,7 xxaa/mone [121. Ilo pesyJibTaTaM H3yde-

HHS PaBHOBECHH C yuactHeM (peppocHJIHTa peKOMeHA0BaHO 3HaueHHE AG; s9g,15 =
= —967,14-0,5 xxai/mors [20£ H306apHo-n3oTepMuueckHil NOTeHHAN 06paso-|
BaHHUs Z;QS(ICKZZ/I/MO./lb) or— 3,4 10 —6,6 u3 okucios [12, 171, or —266,6 1o —269,8
u3snementoB [15, 191. Ina temneparyp 400—1500 K n306apHo-TepMHYECKHH To-
-reHuHan oOpa3oBaHHsi (eppocunuta, no pacueram MennHuka, or —260,96 no
—195,08 kxaslmose [19]. Ilokasatenb OTHoOCHTENBHOH INEJOYHOCTH MHHEpana
AZsygs = 7,343 Kikan, ToKasarelb o0ilell ocHOBHOCTH (cBOGO/Hasi SHEpIHsi NOMHOH
HOHH3allMH) AZys = 1,385 kxaa [21].

Mukp. B mndax B npox. cBere obnajiaer OTUSTJIHBLIM IJIECOXPOH3MOM B po-
30BHIX TOHAX; JUIsi HaHGoJiee 2KeJIesHCTOoro NpHpojHoro deppocuimta [3l: mo Ng —
-CBeTJIo-TONy6oBaro-3efenbli, no Nm — ceerno-keiatwii, nmo Np — cBemio-po-
sopeiii. JIByocHsiit (-+). ITn. onr. oceii (010). [Toracanne npsiMoe. ng = 1,773—1,786,
n, = 1,763—1,774, n, = 1,764—1,765 (3, 22, 23l. ng — n, = 0,020 2V = 79—
88°. Hucnepcusi cunbHast, r > v[3,22]. Ormeuatorcsi TOHKHE IJIACTHHKH pacliaja
TBEPJAOro pactBopa, NapannenpHeie (100) u (010) [22].

XumM. SIBrsiercst KOHEUHBIM XK€/1€3HCTHIM WICHOM H30MOPGHOTO psifia SHCTATHT —
«peppocuaut. Teop. cocrap: FeO — 54,46, SiO, — 45,54. KonebGanue comepxaunus
Fs (von. %) cocrasasier, no JTupy u np. (1965), 88—100 mon. %. Hepenxro K dep-
POCHJIHTY OTHOCHATCSI pOMOHYECKHE NMHPOKCEHHI C MEHBIIHM 3HaueHueM Fs (XuM.
.avajussl 1, 2, 3) [3, 22, 23].

Ananuzer
1 2 3 4 5 6 7 8

K20 — 0,01 0,04 — — — — -
‘Na0 — — — 0,07 — 0,03 0,14 —
MgO 3,49 3,52 3,70 0,27 2,48 1,36 0,42 2,6
Ca0 1,43 0,75 0,77 0,57 0,79 0,84 0,62 0,7
MnO 5,02 0,86 0,15 3,58 0,72 1,10 2,39 —
FeO 41,65 47,60 48,10 48,76 49,28 49,81 50,16 50,8
Fe:05 0,31 — 0,20 — — — — -
A1205 0,90 0,31 0,23 0,07 0,27 0,36 0,14 0,2
$i0, 45,95 45,90 46,56 45,63 45,65 45,50 45,93 45,6
TiO, 0,10 0,08 0,03 0,10 0,13 0,11 0,05 -
H:0+ 0,65 — — — — — — —
H.0O— 0, 09 — - - —_ _ — —
“CyMma 99,59 99,31* 99,78 99,05 99,75** 99,60 *** 99,85 99,9
¥n. B. 3,88 — — — — — — —
ng 1,773 1,7763 1,7745 — 1,785 1,786 — -
Ny 1,763 — 1,7645 — 1,774 1,774 - —
n, 1,755 1,7560 1,7545 — 1,764 1,765 — —
2v (+)83° ()88 (H)8r° — (P8 (PT° — —
Fs (Mon.%) 76 85 86 90 90 91 92 %0

F (%) 78,6 86,9 88,0 92,3 90,5 93,4 94,0 91,6
* B ToM uncne ZnQ — 0,26, C-,05—),02. ** B ToM umchas ZnO — 0,38, C-0,~),05. '

“** B roM wumucne ZuO — 0,37, BaO — 0,06, Crg0;—0,05.
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1 — N3 TepMaJbHO-MeTaMOP(}H3OBAHHOA JKeXesmcTofl mopoal pafioma 10-Cm-Ty (Kmraf), apan Tenpm [23];
2 — H3 IHPOKCEH-MAKPONEPTHTOBOro rmefica, Agmpommak (CIIA), mmkposomgy [3); 3 — ms sysmsura Bau-
Yap-Mlsxy (Kurafl), apan. Kommcm [22); 4 — us mamrepur-uapmoxmtoBOoro Maccmea Xonem, o-B 3cTBoredt
(Jlodorenckue o-Ba, Hopeerus), Mukposons, [24)% 5 u 6 — 3 nEpOKCeR-MUKPONEPTHTOBOr? reefica, AXHPOH-
nak (CHIA), mmkposonx [3); 7 1 8 — ns mManrepur-vapmOkmTOBOrO MaccHBa XomeH, o-B JcTeoreft (Jlodoren -
ckme o-Ba, Hopeerms1), Mukposomp [24, 25)

»

Junarn. men. Cnabo pasnaraercas HCL

Mosen. npr narp. Temneparypa nnasnennsi 1563 K npu nasnenun 17,5 x6ap [61.

Haxoma. Berpeuaercsi B T€X 2Ke MOpoJax, YTO H 3BJIUT: B 2KEJIE3HCTHIX KBapIlH-
TaX, 3yJU3ATAaX H THIEPCTEHOBLIX CJaHUaxX JOKeMOpHHCKHX Tosml (TPaHyJHTOBas
¢anusi). Tunuunstit peppocuaur ¢ copepkanneMm Fs 90—92% Bcrpeuwer B manre-
PHUT-YaDHOKHTOBOM MaccuBe XoneH Ha o-Be DcrBoreit (Jlodorenckne o-Ba, Hop-
perusi) [24, 25]. ®eppocusnnT o6pasyer KaeMkH (KOPOHEI) BOKPYT arperaTtoB 3epeH,
NpEACTABVISIIOIHX COG0f CHMIIEKTHTOBbIE CpacTaHHsl ()epPOCHIHTA C MarHeTHTOM;
nocnefHHe HHOTAA NCeBIOMOp(QHO 3ameniaior onHBHH. @eppocunur ¢ Fs 90—91
Mos. % ycTaHOBJNIEH B MHpPOKCEH-MHKPONEPTHTOBLIX THEHCax, CBSI3aHHBIX ¢ aHOPTO-
sutamu MaccuBa Axuponnak, wr. Helo-Mopk (CILA), rae o6pasyer 3akoHOMEpHBIE
cpacTaHus ¢ xene3ucteiM aBrutoM [3]. Iloa HaspaHHeM ¢eppOCHINT ONHCHIBATHCH
TaKXKe H MeHee JKeJ1e3HCThble pOMOHUECKHe THPOKCEHB], OTHOCSLIHECS CKOpee K SBJIH-
Ty. TakopeIMH, HanpuMep, SBJAOTCH «PEPPOCUIHTE C colepkaHHeM Fs— 76—86
Mon. % W3 TepManbHO-MeTaMOp(H30BAHHBIX KEJE3HCTHIX POTOBHKOB (IYJIH3HTOB)
Kurast [22, 23] B n3 nupoKCceH-MHKpONEPTHTOEBIX THEHCOB MaccHBa ANHpOHJAK,
s mr. Huio-Vlopk (CILA) [3].

Hckyccrs. CunresnpoBaH npH temmeparype 1150° u japnenun 18 x6ap 171,
a takxe npH 1204° u nasneHuy okono 60 x6ap [26]. Ycrofuue JuIb npH JaBJCHHH
cpoie 15 «6ap [7, 8l. ITpn nonmwxkenun temneparypel 1o 1000° u papaesns o 14
K6ap paanaraercs Ha ¢asnut U KBapu. [1pu remneparypax 1000—1300° ycranaBi-
BaeTcsi IMoJIHasi CMECHMOCTb MEXKJY KaJbIHEBHIM releHOepTHTOM H GecKalbIiHeBbIM
deppocusntoM [7]; pasphB mpoHcXoAHT NpH Gonee HHU3KOM TeMIlepaType H 3aBHCHT
or aaenenus [27]. Ilpu napnennu nopsinka 95 x6ap u Temneparype 1000° ¢eppocu-
JHT Pasiiaraercs Ha CTHILOBHT H IIMHHENENofo0Hyo (mo cTpyrType) dasy Fe;Si0O,
[28]. PapHoBecHasi accollHanHsi C OJHBHHOM H KBapIEM MOXET CJHYXHTb Teo-
OapomerpomM, ¢urcHpys AaBneHusi He meHee 9—10 x6ap [29].

MEXKNIOCKOCTHHE PACCTOAHHSI HMCKYCCTBEHHOro ¢eppocunuta [7]

Fe-nznyuenne, 6e3 ¢HABTPa

I3 TR | d(A) IRI I d 3] I rd
120 7 6,40 610 9 2,91 800 2 2,30
020 10 4,60 421 2 2,73 600; 502; 9 .13
121 4 3,33 131 2 2,59 322; 531 ?
420 7 3,23 202; 430; 521 2 2,51 440; 241 2 1,98
321 1 2,99 331 1 2,40
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CTPYKTYPA THNIA PAM3AHTA

CHHT'CHBS ao be Co Va. B.

Pamsant Na:TilSizOgl0s Pom6. 14,518 8,978 5,081 3,391

Pamaaut Ramsayite
Na, Tig[SigO4]05

Haspas no #MeHH niepBoro HeclenosaTens JIoposepcKHX 0 X HOHHCKHX TYHAP reodiora B. Pave

sas[l1].
Canon. Jlopenunt — lorenzite (Paunk, 1898), nopennennt — lorenzenite (®aunk, 1901),

HJCHTHYHOCTL C paM3aHTOM ycTanoBjena Kpaycom u Mycrayrom [2].
Xapakr. Boyes. KpHcrannbl (To 5 ), 3epHa, METKO3EPHHCTHIE H BOJIOKHHCTHIE

arperarsl.
CTpykT. u Mopd. kpucT. Pon6. c. Dy, — Pnca. Z = 4.

ao (1) bo o Go:ho:co MecToHaxOEienne Cennka
14,518 8,978 5,081 1,619:1:0,566 Konbckuii n-os (3]
14,54 8,75 5,23 1,662:1:0,5979 » 2]
14,26 8,75 5,09 1,6297:1:0,5817 » [4]
14,41 8,65 5,21 1,666:1:0,602 » [5]
14,42 8,66 5,18 1,665:1:0,598 I'pennanpust [6]

~

B crpykType pamaavTa (¢ur. 150) CIBOCHHBIE KATHOHHBIE CJIOH H3 UepeNyIOnHX~
csi TiOg-0kTaszipoB H Na-monusapoB, MEPNEHAHKYJsIPHBIE OCH @ M MapaJuie/bHbIe
OCH ¢, COE{HHEHb KPEMHEKHCJIOPOHEIMH 11e€noyKamH coctapa [Si,Ogl, cxonHemu ¢ e~
TIOUKaMH ITHPOKCEHOB. B 1mecTH staxkax crpykryps! (pur. 151) atombt pacnonaraiorcs
caegyromuM obpaszoM: Na u Ti — B ataxax 1, 3,4 u 6, Si — B staxkax 2 u 5, [3].
Tpu atoma O u3 9 He yUacTBYIOT B CTPOEHHH KPEMHEKHCJIOPOJHOTO paJMKaa, a CBsi-
3aHbl ¢ atoMoM Na, umeromuM koopaHHanuio 7 [4—71. Crpykrypy paMsanta MOXHO
NoJTy4HTh ABOHHHKOBaHHeM o (100) 3/, syefiku MOHOKJMHHHIX nupokceHoB. Ilapa-
METpHI 3JIEMEHTapHOH sUeHKH by H Co TaKHE XKe, KaK Y NHPOKCEHOB, NapaMerTp do
B 1,5 pa3sa Goubirre,

Mesxartomuele pacctosinus (cpeaune B A) [3]: B SiOpterpasapax Si—0=1,64,
0—0=2,68; B TiOg-okrasgpax Ti—O = 1,99, O—O = 2,81; B Na-nonusmpax
Na—0=2,47, 0—0=3,20, Na—Na=3,01. B nenouke Si,Oy yroa Si—O—Si=
=139°12’.

Pom6o-punupamun. ka. Dgp—mmm (3L,3PC).azb:c = 1,6641:1:0,5994] [8].
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@ur. 150. CrpykTypa pamsauta (mo Bé.nosy 1 Bensieny)

LlenoukH SiO,;-reTpasppoB ¥ TiOe-0KTasnpoB, Nepesiokennkie Na-nonuagpaMa

<Pur. 151. Uenouku SiOg-TeTpasgpos (2 u 5 staxu) u caou TiOg-
okrasfpos (1, 3, 4 u 6 araxu), nepenckenHsie Na—IOJUSAPAMH
(1, 3, 4 u 6 staxxm), B cTpyKType pamsauta (mo Yuus-Xamy, Cumo-
HoBY, DBeJjioBy)

4 — npoernysn Ha ab;2 — nNpoeKnHA Ha ac

Tnapueie Gopmost [8—121:
@

¢4 ¢ 01 [} [ 2]

b 010 0°00°  90°00’ 0°00" 90°00° — 0°00

a 100 90 00 90 00 — 000 90°00° 90 00

p 130 1119 90 00 000 7841 9000 1119

g 120 16 42 90 00 000 7318 9000 1642

r 230 2148 90 00 000 6812 900 2148

I 110 3100 90 00 000 5900 9000 3100

n 320 4200 90 00 000 4800 9000 4200

m 210 50 14 90 00 000 3946 9000 5014

E 520 56 21 90 00 000 3339 900 5621

o 310 6059 90 00 000 2901 9000 6059

f 410 6723 90 00 000 2237 9000 6723

R 510 7135 90 00 000 9000 — 0 00

d o011 0 00 30 56 5904 90 00 000 5904

z 131 1119 61 24 2904 8005 1948 3035

i 121 16 43 51 23 3950 7701 1948 4133

s 111 3100 34 B8 5904 7250 1948 6035

e 221 3100 54 26 3050 6514 3546 4548

g 321 4202 58 13 3950 5519 4713 50 51

t 211 50 14 43 08 5904 5818 3546 6404

9 421 50 14 61 55 3950 4718 5514 5539

u 311 6059 51 01 5904 4711 4713 67 51

v 411 67 24 57 21 5904 3859 5514 7107
mm (210):(210) = 79°32’ ss  (111):(1T1) = 58°51° st (111):(211) = 14°21"
oo (310):(310) = 58 02 sm (111):(210) = 57 14 tm (211):(210) = 46 52

sa  (111):(100) = 72 50 ta (211):(100) = 58 18
BropocrenenHbie GopMer:

720 E 401 K 511 X 331 B 731 y 521 M 412

540 F 501 R 611 W231 C 831 L 312 U 82

w 610 G 601 S 711 Q 432 O 32 T 621 N 612

V 710 J 302 P 332 Z 431 A 631 D 931
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T, % @ur. 152. Kprcranin pamsauta

1 u 2 — Jlososepckufi MaccEB (no Kocrrle-
Bofl); 3 — XmOuHcKHR MaccuB (no lepacm-
MOBCKOMY); 4 — ropa Ilymkapyafis, Jloso-
sepckufi maccHB (mo Prmcrofi-Kopcakosofi);
5 — Kompepcruft macchB (no Amppeepy);

[ 6 — peoiiAMK pamMsarta, IOrcnop, XuGunckuf
Maccue (o IMandmsoBoir)
@ur. 153. UK-cnekrp pamsawrta (no-

Lo o e Pynunnxo#)
%0 1200 1000 800 600 00 em™!

Ha6moganuce rpaHH, KoTopbie, BHIHMO, sBJjsiorcsi BHiHHansMu: (10.1.0),
(12.1.0), (701), (702), (801), (911) (811), (10.1.1), (11.1.1), (12.1.1), (13.1.1) [8].
Han6osiee uacto Berpevatorcsi: a (100), m (210), s(111), £(211).

KPHCTaJlJTbI HpHSMaTI/I‘IeCKPla A0 TOHKOHUIOJbUYaTHX IO OCH €, NHOIJa TabauTya-
Thie 110 (100) (Pur. 152,_5). Ha rpaHsx BepTHKANBHEX NpU3M H JHOHUpPaMuj, HaGmio-
JlaeTcst IITPHXOBKA (Ha IpaHsix MpH3M mapainensHa ¢). Onucans opaibHEE GHTry-
pol Tpasmenusi [10]. OTMeyen kpecrooGpasHelil ABOHHUK pam3auTta ¢ ropsl IOkcnop
(Xu6uHEI) ¢ ABolHUKOBO#H MIIockocThio (085); ocu ¢ vHAMBYIOB 0Gpasytor yron 87°36"
[13] (dur. 152;). Pamsaut us I'pennannyn oGHapyXeH B NapajijieibHOM CPacTaHHUH
c srupuHom: (100) srupuna cosnagaer ¢ (100) pamsaura [12]. Berpeuatorcst opHeHTH-
pOBaHHBEIE CpaCTaHHsi paM3anTa ¢ BHHOrpanosutoM (ropa Henxa, Jlosozepo) [141.

dus. cs. Cn. BecbMa coBepieHnas o (100) u HeckosbKO MeHee coBepl€HHast 110
(210). Uan. HepoBHHIH, MeJkOpaKopHcThiil. Xpynok. Te. 6—6%,. MukporsepaocTs
753—897 Kec/mm® (upH Harpyske 100—200 ec) [15]. Va.s. 3,12—38,47 (BeuMCI.
3,391) [2]. LiB. ot TeMHO-Gyporo (HOUTH Y€PHOro) A0 CBET/IO-KOPHYHEBOrO H CBET/IO-
JKEJITOTO, TaKXKe KPacHOBAThiH, CepOoBaTO-KOpHUHEBEIH, cephlil u GecuperHuii. Yepra
cBeTJIo-Kentasi, OypoBaTasi, IouTH OecnBerHasi. BJl. Ha mocKocTsiX chaiHOCTH
CUJIBHBIH, IOIYMETANLTHYECKH UJH CTEKJSTHHEIH, Ha TPaHSX — CHABHEIH, MeTasniu-
UeCKHH WMJIM aJMa3HBli, B H3jioMe — XHpHB. TeMHble, oOKpalleHHBE PasHOCTH
HENIPO3pauHbl, B TOHKHX CKOJaX MPOCBEYHBAIOT KPACHOBATO-KOPHYHEBBIM H 3KE/ITO
BaTO-KOPHYHEBHIM IIBETOM; CBeTjibie pasHocTH mpospaudel. [lo paHHEIM H3yyeHHs
ONTHYECKHX CIEKTpOB morvyomleHus [16], okpacka u nieoxpousM pamsanta oGyc-
noBseHk epeHocoM 3apsina Ti* — Ti**. B yaptpaduoneroBbix H KaTofHBIX Jy-
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yax — cjaboe cepoBarto-3eneHoparoe ceeuenuve [17]. B HK-cnektpe umetorcst nosno-
Cbl IOTJIOIEHHS B 06J1aCTH BaJleHTHHX KoneGanuii SiO,; ¢ MakcumyMamu 1100, 1050,
1000, 950, 920, cx~! n medopmanmoHHBIX konebaHuil SiO, ¢ MakcuMymamu 660,
550, 495 u 430 cm~1, caaboe morJiolEeHHe oTMedYaercs B o6nacta 800—700 cm™t
(¢ur. 153) [5, 18]. Dnerrponposonen. Habmoganack yacTHUHasi AUCNEPCHS 3JIEK-
TpONpOBOAHOCTH, €e kox(duurent pasen 0,86 [19].

Mukp. B mundax nmpospaunsiii. [lneoxponsm y okpatlleHHBIX pasHoCTell OTYET-
JuBEIi: 110 Ng — cBerso-X)enteii, 1o Np 1 Nm — cBeT/io-opaHXeBHiH, xerro-0y-
peiit. JiByocHsr#t (—). ITn.ont. oceit (010), Ng=c, Nm=b, Np=a.

ng U ny, ng —np 2V MecroHaxoxaeHHe Ceanka
2,02 2,01 1,92 0,10 25--49° Koneckufi n-oB [20]
2,020 — 1,923 0,097 40° KoHzepckuii MaccuB [21]
2,036 — 1,806 0,140 40° HHarsmAcKkaf MaccHB [221

Conepxanne Ca, Sc, Cr, Mn, Fe yBeinunBaer nokasarein INpPeIOM/IEHHS; 3a-
memenne O Ha F umu OH npuBofuT K uX yMensienuio [23]. Iucnepcus cHibHasi,
r>u.

>XPIM. Teop. cocras: Na,0—18,13, TiO, — 46,74, SiO, — 35,13. Ornuuaercs
nocrosiHeTBOM coctaBa [24]. Bo3MOXKHBL orpaHWYeHHBIE H3OMOPGHEE 3aMEILeHHs
Naz=Ca, Sr, K; Ti < Fe, Zr, Nb, Mg. Hau6onee sricokoe copepxanne Nb,Oj
B NEpPBHYHBIX pam3antax — xo 3,89% [5, 24, 251

Jlanable Manennyca [12] o conepxannu B «iopeHnennter okoso 12% ZrO, okasaimch OmHG0Y-
gEvE (CM. XHM. ananns 18 [25]).

Pamzant n3 JloBosepckoro MaccuBa cofiepxur (BY%): Cr — 40-107%, Ni —
—30-107%, V —46-10"%, Cu— 110-10™%, Pb — 620-10™%, Ga — 3-10~* [26],
Be — 3-107%-2,6-1073 [27]; Th — 3,8 2/m[28]. B pamaante c ropsi Henxa (J/loBo-
sepckHii MaccuB) oCHapyxena Hg — 1,8-10759% [29].

Ananuaen

1 2 3 4 5 6 7 8 9
Na0 16,20 16,88 16,61 17,29 16,79 17,23 17,40 16,95 16,70
K20 0,28 0,12 0,94 0,58 Ca. 1,10 0,38 _ 0,69
MgO ca. — 0,09 0,06 Ca. 0,13 0,10 0,45 0,28
Ca0 0,35 0,09 0,25 0,05 0,08 0,69 0,57 0,82 0,19
Sro — — — — 0,007 — —_ — —_
MnO 0,02 — 0,07 0,02 0,024 0,12 0,01 — Co.
FeO 1,03 1,71 1,19 0,40 0,42 — 0,32 — —
Al:O4 0,90 — 0,30 0,24 0,21 1,48 0,87 1,15 0,71
Feq04 — — 0,47 0,44  Heobm 1,27 1,47 1,29 1,11
TR203 0,32 — — — - — — — —
Si0. 34,06 34,07 33,94 34,25 34,64 34,68 30,90 35,25 35,23
TiO. 46,26 47,00 42,05 44,21 45,01 40,46 46,26 42,22 43,10
71O, — — 0,40 0,09 0,11 0,30 — - -
Nb2O5 — — 0,50 2,14 1,14
Tas0s - }3,07 0.09 He’osu.} 2,93 } 2,67 2,21
H,0+ — — 0,37 0,66 0,48 — — —_ -
He0O~ — — 0,10 0,20 0,20 — — — —
F — — — — 0,07 — — — —
Il m 0,33 — — — — — 0,50 — 0,19
CyMma 99,75 99,87 99,85 99,08 100,25* 100,39 99,92 100,80  100,4t
—or, 0,03

100,22

V. B. 3,43 — 3,42 — — — 3,437 3,469 3,457

* B Tom uncyie Y403 < 0,01, La;0; < 0,01, Ce;Os — 0,05, V,04 — 0,01, Sc;0s — 0,003,
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hht 7 (&) hkl I d HRI I d
400 6 3,62 422; 132 8m. 1,905 204; 4 1,289
121; 410;311 100 3,34 232; 531 6 1,878 10.3.0}
440; 630 6m. 1,854 214 4m. 1,269
6 3,25 800 20 1,808 304 4 1,261
221 16 3,03 810 8 1,772 314; 024; 6w. 1,250
411 3m. 2,90 631 12 1,746 124
230, 321; 420 60 2,75 113; 013;432 25 1,689 660 5 1,241
12-0.0;} 16 1,206
002 5 2,60 820 6m. 1,669 324
102; 031 {6 2,56 142; 042; 213 4 1,654 234 Smw. 1,176
8 2,53 4 1,163
131 12 2,49 242; 640 30 1,614 334 4 1,150
421; 202 16 2,45 313 18 1,601 2 1,143
511 10 2,419 341 10 1,589 4 1,138
600 12 2,406 223; 450 16 1,568 4 1,130
231; 212 qm. 2,384 830 3 1,535 860 4 1,121
302; 610 4 2,319 323 4 1,516 12 1,113
430 12 2,256 033 6 1,492 10.5-0 8 1,109
331; 022 6 2,224 313; 423 6m. 1,473 4 1,098
122; 312 4m. 2,193 060; 080 7wm. 1,079
402; 040 6 2,167 10.0.0 25 1,448 3m. 1,064
220 4 2,132 10.1.0 14 1,428 4 1,055
240 6 2,110 260 4m. 1,409 14.0.0 6m. 1,041
840 10 1,385

* OpMruaaZl XBM. aHanmaa 11,

N Gl N —
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6eiMu osiocamu 3600 B 3300 c#™' m nosiocaMe cpexHell HHTEHCHBHOCTH 3220—
3150 cu™ (nornomenve rpynnama OH) (¢ur. 156) [7, 101.

Muxkp. Ilneoxpomsm: no Ng — cunmii, no Nm — cBerjo-rony6oii, no Np —
ronyGoBartriit. JIsyocueid (4). Ng=c, Nm—a Np=>. ¥Ypnnuenve (1). ng =
=1,79616], 1,815 2, 7I; n, = 1,782 [2,7); n, = 1,728 5], 1,753 [2], 1,752 [7]
ng—np, =0, 062—0 084. (4+) 2V = 80°00° [5], 88°89' [11).

Xum. Teop. cocraB: CuO — 60,63, SiO, — 36,62, H,O — 2,75. O6ruHO
coepxkut MgO < 0,5, CaO < 0,3%, H3pefika — HeGoJiblioe KonuuectBo FeO,
Fe O3, Mn,O;5 1 Al;0;. YKasanHOE B HEKOTOPHX aHAJIN3aX NMOBHILEHHOE COfleprKa-
nie H,O (1o 7%) He oTBewaeT MCTHHHOMY, TaK KaK BOAA OMpeERe/siach He nps-
MHIM MYTEM, a Kak I0Tepsl NPH NPOKAJHUBAHHH; 3Ta moTeps 9acTugHo (mo 5,49%)
[12] o6s13aHa pasnoxenuio maTTykuTa ¢ o6pasoBaHHEM TEHOPHUTA, NMEPEXOASILETO
3areM B KynpuT. CheKTpasJbHBIM aHAJAM30M B LIATTYKHTe H3 AX0 OGHapyKeHbL
Ti, B, Mo, V, Cr, Ba, Sr, Zr [12].

Ananusn:

1 2 3 4 5 6 7 8 o
MgO —_ 0,33 0,13 0,02 —_ 0,50 —_ —_ —
Ca0 0,05 0,10 0,04 0,01 _ —_ 0,29 0,19 —
CuO 54,80 55,20 56,99 59,39 55,27 58,45 57,07 57,74 59,20
MnO — —_ 0,01 0,03 _— — —_ — —_
FeO 0,16 - 0,20 0,19 — — - — —
Al:0s — 0,21 0,29 0,02 0,79 0,30 — — —
FesOs — 0,14 0,85 — 0,31 —_ —_— —_
SiOe 39,68 37,50 33,18 36,06 35,90 36,40 36,03 36,50 37,16
TiO: —_ —_ 0,04 — — — —_ —_ —_
H:Ot 5,94 7,10 2,81 2,62 6,31 3,70 6,71 5,68 4,50
H0~ — — 0,09 — 0,08 —_ —_ — _
Cymma 100,63 100,58 100,29* 98,92** 98,66 99,55*** 100,10 100,01 100,86
Y. B. 3,79 4,01 4,11 4,09 —_ — 3,94 —_ —_
ng 1,796 1,815 — 1,815 —_ 1,795 1,811 —_ _
nm —_ 1,782 — 1,782 —_ — —_ —_ —
np 1,730 1,753 —_ 1,753 —_ 1,743 1,730 —_ _
* B toM umucae P,Oy; — 0,06 » KBapna — 5,60%. ** Bkawouas 0,58Y% xsapna. #3% B TOM uHCIe
S0, — 0,2.

1 — lilartyk, Apmsona (CIIA), apay. lsaep [1); 2—5 — Axo, Apusona (CHIA); 2 — anan. Hro 2], 3 m 4—
snan. Bancmpuc [6), 5 — anan. Buuxk [12]; 6—8 — Tamtapa (3amp): 6 — anan. Bap6as w Bams [131, 7 n
8 — anan. Cxyn [8; 9 — Mumpysnu (Konro), anan. Iusamm [1413

Junars. men. C tpyzoM pasnaraercs HCI, He xxenatuuupyer. B 3akp. Tp. BH-
Iensier Bory. llpm cnnaBnieHum c cofiolt Ha yriie XaeT MeTaJIHIECKYIO MElp..
Il. n. Tp. OKpanmMBaeT WJiaMsl B 3eJ€HBIH NBeT.

Nosen. mpr Harp. [12]. Ilartykur us Axo npu HarpeBanuu o 500° Tepsier
B Bece 0,16, npm 600° — 0,71, upu 700° — 1,74, npu 800° — 3,71, upu 900° —
3,87 u npu 1000° — 3, 87%. OI[HOBpeMeHHO NMPOHMCXOAUT H3MeHEHHe IBeTa
TOHKOro NOpPOINKa oOT cBeTno-rosyboro so gepHoro npu 800° ®W cepoBaTo-
yepHoro (gacTHYHO pacmiabsienHoro) npuH 1000°. Ha kpusoit ITA (¢ur. 157)
uMeeTcsl HeOOJBILOH 3K30TepMHUeCKHH NOABEM C MaKCHMyMoM npu 330—345°
K 3HJOTEpMHUeCKHH Nporu6 npm 660—774° (MacKHpyeTcsi 3K30TEePMHUECKHM
s(pheKTOM KPHCTAJJH3aIHH TEHOPHTa B HHTepBane 675—780°); MCTHHHBIN 3HAO-
TepMHYeCKHi mporu6, o6ycyioBJieHHBIH Jeruppartanued, orBedaer 740°%; npm 800%
SHZOTepMHUecKasi peaklHsi 3akangmBaercsi. Ilpostykt HarpeBanmsi upH 800° co--
CTOHT U3 TEHOPHTA, C.-KBapiia H HensBecTHOMH (aswl; npH 950° OH COfEpPKUT TEHOPHT,.
KyInpuT U a-KBapn, npH 1000° — teHoput, KyupHuT H KpHcToGanut. O6pa3oBaHuIO:
TioCNeNHEr0 OTBEYaeT 3K30TepMHUecKHii nojbeM npu 980°.

Haxomna. Pesxuii MHHepan 30HH OKHCJIEHHSI PY/IHBEIX MEeCTOpOKzeHuil. Bneperie:
o6napyskeH B Mectropoxkzienuu Illartyk B urr. Apusona (CIIA) B Buzte oeponuton




480 Cururamsl ¢ YenowKami KpemHekucaopodusix mempas0pos

¥ IJIOTHHIX BBHIZEJIEHHII C MaJIaXHTOM, TEHOPHUTOM, GHKCOMHMTOM, 9acThi0 B BHIE
ncesroMopdos no manaxury [1, 15]. B Axo (iur. Apusona) oGpasyeT chepoJMTH
¥ paluaJbHO-JIYUHCTHIE arperatsl B TECHOH ACCONMANHH C KBapHEM, CEPHIHTOM,
TreMaTHTOM, IIMPHTOM, AaXOHTOM, KOHHXaJbLHTOM, JIIMOHHTOM H HeGOJIBIINM
KoJHgecTBOM omana [2, 12, 16].

B Munnyan (Kosro) wartykur, onucanHbli Jlakpya [ 14] kak niaHmewt, BCTpe-
YeH B KOHKpPENMAX BMECTE C MJIaHIIENTOM, XPH30KOJIJION, MAJIaXHTOM, CAMOPOLHHM
cepeOpoM, KYNPUTOM H KDHCTaJJIaMH IHONTAa3a; TAKKE CJIaraeT NMPOXHJKH B H3-
BECTHSKE C BKPAIJIEHHOCTBhIO XasbkosuHa [6]. B Taurapa (Illa6a, 3aup) naGiro-

JIaeTCsl B COCTaBE MOYKOBHAHBX OOpa30BaHHE

75 ¥ KOHKpenui B JIOJIOMHTaX; KOHIIEHTPHIECKHE
A ,;‘.‘ CJIOU KOHKPENU# COCTOAT M3 CHHEro MarTy-
I\ a0 KWTa, roJy0oro miaHIlenTa, Majaxura, XpH-
4 H5 )N %60 30KOJIIH, PO3OBOTO KaJblMTa, KyNpHTa, Ié-
_—————/\ -

THTA M KBapHa; B KOHKDEIHSAX HMEIOTCH

N \ P
pAN €3 N77% KPynHBE KpHCTaJIbl awortasza [8, 11, 17].
$ T Z \ O6Hapy:KeH B 30HE OKHCICHHSI MECTOPOXKIe-
3z} & Husi Kancanmu (Ula6a, 3aup), Hapany ¢ xane-
g P P ! - KONHPHTOM, GOPHHTOM, XaJIbKO3HHOM, KOBEJ-
00 306 SO0 e 500 JIHHOM, AHre€HUTOM, CaMOPOAHOH MENLIo, Opo~

nr. 157, Hupbepermpanciasn xpupas  LCHTHTOM, JINGETEHUTOM, XPH30KOJIJIOM, LUOM-
Harpeparis (I) W kpnpas motepn eca TA30M, IVIAHIIEHTOM H JIPYTHMH MHHEDAIaMH;
(2) warTykuTa us Axo (mo Camy) onucaHa nceBaoMopdo3a CHHETO MIATTYKHTA
A — mEk 7enopmra; {C — npemmonaraemmsi 11O KBAapIly [18] B I.HaHI‘y.IIOBe (BaHp) —c
HMCTEHHHE nporu6 rerupparanus marrykata d3YPHTOM, KajlaMHHOM, XaJIbKO3SHHOM, XpH-
30K0JLION, caMoponHofi Menpio u zp. [11],
B Tenny (3amp) — ¢ camopomHeiM cepeG-
poM, KOBENJIMHOM, XaJbKOSHHOM, XPH30KOJJIOH, JAuvonTasoM, JHOETCHHTOM,
mrpomefieputom u Ap.[11]. B JlxkeGenn-Cun-Onb-Banat (Cunait, Eruner) B npo-
KHIKaX, CEKYINMX IKEJESHCTHIE CJIAHIH, NEPEKPHIBAIOIME MapraHieBHe pyJH,
ACCONMHPYETCA € JIAHTMTOM M crnadrosmroM [19].
Hcxycers. TlonyueH npu ruppotepManbHOM cuHTe3€ w3 cmecH CuSQO,, cuiHKa-
reasa u Na,CO,; npu 350° H gaBnennn 1000 amu [20).
Ot Or nyiaHmenTa ¥ XPH3OKOJUIE OTIHYaeTCsl GONBIIMMY NOKA3aTeNAMH IIpe-
JIOMJIEHHA, OT aypHXaJibiiura — TpyJAHo#t pactBopuMocThio B HCl, Gonpmmm 2V
¥ NOJOXHTEJNBHEIM ONTHYECKUM 3HAKOM.

MexnnockocTHHE paccToAumst marTykuta M3 Axo (Apusona) [3]

CrKg-u3nyuenue

Kkl I ad) 3 YO d et 1 d F X | d
020 20 9,960 321 18 2,7028 271 8 2,2345 352 3 1,8447
040 60 4,965 002 25 2,6918 440 6 2,2113 540 3 1,8372
140 100 4,432 251 15 2,6803 421 6 2,1917 402 13 1,8205
121 6 4,272 331 35 2,5861 152 4 2,1731 182 25 1,7917
201 40 3,643 112 4 2,5122 431 6 2,1263 092 4 1,7063
240 70 3,500 032 15 2,4923 062 4 2,0880 560 4 1,6970
221 30 3,420 400 35 2,4702 162 4 2,0410 203 25 1,6862
060 50 3,307 420 18 2,3972 371 9 1,9950 372 3 1,6788
231 6 3,191 042 70 2,3659 072 5 1,9524 223 5 1,6621
320 9 3,128 360 6 2,3332 520 6 1,9390 620 25 1,6244
241 35  2,9342 142 35 2,3008 262 6 1,9217

311 80 2,7831 351 18 2,2945 291 5 1,8847

340 40  2,7444 401 6 2,2473 461 5 1,8570
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©OND cAwNm

CTPYKTYPA THIOA KAP®OJIUTA

TPYNMNA KAPHOJINTA

CHHTOHHA ae be Co VE. B,
Kapgomur MnAle[Si:Ogl(OH), Pom6. 13,84 20,13 5,12 3,06
Geppokapdosut FeAlz[SizOG](OHh Pom6. 13,77 20,18 5,11 3,08

OcHoBa CTpYKTYpH Kapdosnta M ¢epporapdonmTa — YJEHOB OJHOTO H30-
MopdHoro psiza [1, 2] — napannensnbie ocH ¢ nents cocraba [SiyAl,Og6l (ur. 158),
B KOTOPBIX JIB€ NHPOKCEHOBBIe LENOYKH SiyOg NPHMEIKAIOT C JIBYX CTOPOH K OAHOIM
nenouke Al(1)Oe-oktasnpos, u nenourkum Al(2)Og-0KTasnpoB, HHKPYCTHPOBAHHKE
(Mn, Fe)O¢-okrasgpamu (pur. 159). Morana u Illpefiep [3] paccmaTpuBaroT Beio

@ugr. 158. OparmeHT CTpyKTypH KapoJHTa B NPOEKUMH Ha IJIOCKOCTh ac (no Haymoso#t u Ip.)

B cpezHefi wactH mnpexcTaByena ormesbHasi Jenta [Si,Al,Oul, orafiMieHHasi ¢ IBYX CTOPOH LEHOuYKaMH
Al2)O.- okTasgpos (Bes mukpycTpyYOIHKX UX (Mn, Fe) Os-oxrasgpos)

@ur. 159. Crpyxrypa kapdosauta B NpOeKIME Ha IWIOCKoCTh be (mo Haymosclt u np.)

Bosee kpynuble (Mn, Fe)O -oKTasApel HEKPYCTHPYIOT uenoykr Al(2)Og-oxkTasppos

16 Munepansi, 1. 111, BHID. 2
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cucreMy coctaBa (Mn?+, Fe*+, Mg)(Al, Fe?+), [Si,O¢] (OH, F), Kak TBepAn#t pa-
TBOP TPeX 4ieHOB: MaHranokapgonur Mn** ALlSi,Oel(OH),— ¢eppokapdonur
Fe?+Al,[Si,06](OH),— maruesnokapdosur MgAlL[Si,0l(OH),. Tem He MeHee
COBEpILIEHHO OYeBHAHO npeobsananwe GHHAPHEBIX cepuii TBEPAHIX PacTBOPOB
Mn—Feé*+ n Fe?+—Mg, 40 1aeT BO3MOXKHOCTD COXPAHHTh 32 MAPTAHIEBBIM WIEHOM
HamboJiee M3BeCTHOE B JiMTepaType HasBaHue — Kapdouaur (no [3] «coGerBeHHO
Kaphosmty).
Jumepamypa
1. Agac (gt{léwr%g H., Korst W. L., Weichel Moore E. J. van der Plas H. J. Acta Cryst., 1956,
» p » e
2. Haymosa H. C., [Io6edumckan E. A., Beroe H. B. Kpucraanorpapus, 1974, 19, smmn. 6,

1155; B xu.: «[IpoGremu kpucraianonoruns. Hap. Mock. yu-ta, 1976, BHD. 2, 148.
3. Mottana A., Schreyer W. N. Jb. Min., Abhaandl., 1977, 129, H. 2, 113.

Kapgomut Carpholite
MnAlL[Si;Og](OH),

Hassanue oT rped. #ap@og (Kapdoc) — comoma, no srelmHemy suny [1].
Cunon. ConoMenmslfl Kamenb — Strohistein (no lana. 1892),

Pasnos. Kamufi-propconepxkaimii Kapgosurt.
Xapakr. Boiien. Kprctamier (no 1,5 cm), nyukoBuiHble, MapaijiefibHO-
CNYTaHHO-BOJIOKHHUCTHIE arperarthi, CIFIOMIHBE BoifesaeHus (no 10 cm).

CtpyxT. u Mopd. kpuct. Pom6. c. D32 — Ccca. Z =38.

XumM.

adA) b, co Qo 2 bo: Co aHaHS MecToHax0X leHre Cerutka
13,84 20,30 5,12 0,682:1:0,252 7 Mépuib (Benbrus) 2l
13,83 20,31 5,13 0,681:1:0,252 9 Oyxynymu (Sinonus) {31
13,86 20,13 5,12 0,688:1:0,254 — Caasxos (UCCP) [4]
13,831 20,296 5,121 0,681:1:0,252 10 » [5]
13,78 20,242 5,108 0,681:1:0,252 4 Busenpop (TOP) [6]
13,714 20,079 5,105 0,683:1:0,254 13 O-8 Kpur (Upeuns) 71
13,694 20,040 5,108 0,683:1:0,255 14 » 71

Crpykrypa u3ydeHa Ha kapgonure us Yexocnoakuu [5] (cM. BBenenue k rpyn-
ne). Mexatomueie paccrosinmst (B &) [5]: Mn — O = 2,09—2,33, O—O = 2,65—
—3,36; Al(1)—O= 1,84, 1,92, 1,96, 0—O = 2,45—2,83; Al(2)—O = 1,86, 1,89,
1,97, 0O = 2,43—2,89; Si—O= 1,60, 1,62, 1,63, O—O = 2,57—2,72.

Kpucrannb Hronpgarbie O BOJIOCOBHAHBIX, TaKke myactuHyarse. OTMedeHH
3Be3j[uaThie arperarsl npusMathueckux kpucramnoB [5]. Jiofiruks nmo (100).

®us. cB. Cn. scuas no (100), (010) wnu (110). Xpynok. TB. 5—5Y.. ¥a. B.
2,88—-3,14 (Bommca. 3,06). LIB. Genblil, COJIOMEHHO-XKEJITLIA, BOCKOBO-XKEJTHIH,
3eJICHOBATO-XKEeNThI, GJefHH KpeMoBo-xkeThiA. UepTa GecnBernasi o XKeJITOBa-
Tofi. BJI. ciabuii creknsiHHbi fio menkosucroro. ITpoceeunsaer. UK-cnektp no-
IJI0IeHHs KapoduTa COrJacyeTcs C MHPOKCEHOBOH CTPYKTypo# MuHepaja [2].
OcuoBHasi mosjoca 1100—850 cx™! nmpokasi M HHTEHCHBHAasl C MaKCHMyMaMH
(1081, 1042, 982, 968, 914, 876 cm™'), oTBeYAIOIMMH AHTHCUMMETPHYHBIM Ba-
JieHTHBIM KosleGanmsim Si—O B reTpasapax. C coziepzkaHueM B Kapgoaute Al ceasannt
noJiocHl 474 u 420 ¢cx~L. JIBa MaKCHMyMa B 00JIACTH BaJIeHTHHIX KoJieGaHME THJIPO-
KcuioB (3634 u 3593 cM™Y) CBHAETENBCTBYIOT O JIBYX PasHBIX NMOJIOKEHHSX TPynn
(OH) B cTpykType MuHepalia, a BHICOKasl HX 4acToTa KojeGaHuii — O C1albiX BO-
JOPOIHBIX CBS3fIX.

Muxp. Tlneoxpousm: nmo Ng — cBeTJio-XeJTHH Jio GecnperHoro, no Nm u
Np — enThili, HHOTJIa CBeTJIO-3eJeHoBaTHil. JIByocHH# (—), uHorna (1) [6, 8.
I'n.ont. oceit (100). Ng-==c, Np =0, n,— 1,630, nm= 1,628, n,= 1,611; ng—n,=
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=0,019, 2V = 50° (nokasaresu npesomieHns: H 2V CM. TaK¥Ke IPH XHM. aHAIH33aX).
Yanwrenue (). Oucnepeus r < v [2, 9] wnu r > v, cunpHas [101.

O6pasie! u3 Tapna (TIP) nokaseBaoT HeGOJLLIOE KOCOE NOracapue, 00si3aHHOE WK aHOMAJlb-

HHIM SIBJIEHHSM HATSXKEHHs, HJH BO3MOXKHOMY CYIIECTBOBAHMIO MOHOKJIMHHOH NOJMMOpHOH pasHO-
¢t MEBepana [6].

Xum. Teop. cocraB: MnO — 21,56, Al,O,— 30,98, Si0,—36,52, H,0—10,94.
Haomopden ¢ depporapdosurom [9]. Kapdoaut mHOINA COMEPKUT HNOBLILEHHOE
KOJM9eCcTBO MarHus (xuM. aHaiusbl 1, 3, 4). Ha o-Be Kput B I'penus oGHapyxeH
171 kpaiinuii Marne3uanbHBIH 4ieH psAfa, He CONEpPrKAlMii MapraHina — Marke-

anokapdosut — magnesiocarpholite (xum. anamusa 13, 14). Al Moxer 4acTHYHO
samemarbes Fedt.

AHanuabl:

1 2 3 4 5 6 7
Na:0 0,22 0,30 - — He o6, 0,02 0,19
K0 0,16 — - — — 0,04 0,08
MgO 3,24 — 3,32 3,1 0,35 1,71 1,92
Ca0 — 0,79  <0,06 0,70 - —
MnO 1,90 11,92 13,9 14,0 16,11 17,41 17,77
FeO 2,00 4,12 2,2 3,4 0,64 0,35 0,22
AlO5 26,72 28,98 28,5 29,7 31,74 29,42 29,45
MngOs 10,35 — — - . _ -
FexO3 2,71 3,02 1,0 — 2,39 2,63 1,47
SiO: 42,14 38,68 42,4 36,3 36,17 37,55 38,38
TiO; 0,35 0,13 — 0,17 Cca. — cn.
HO+ 10,06 12,14 8,4 — 11,72 10,94 10.19
HO~ 0,15 - - — He o6n. 0,11 ’
Cymma 100,00 100,08 99,72 (86,67) (99,82) 100,18  99,85*
Vi. B. — — 2,93 2,88 3,10 2,987 2,93
ng 1,638 1,637 — 1,630 1,594 1,637 1,639
un 1,631 — 1,627 - 1,590 1,633 1,633
n, 1,612 1,619 — 1,575 1,621 1,616
—)2v 6 — 60° 73 50° 63,2° 58°

* B ToM umcne ZnO — 0,12, V,05 — 0,06. '

1 — M3 XREILHOTO KBapila, XermreAr, lapm (IP), anan. $ikos [11) 2, 3~ Bauupa, Tapn (T/IP): 2 — anan.
oOrro [9], 3 — amasn. Jlamrep 112); 4 — Brsenpon, Tapu (TAP), MHKpO3OHAOBHE amayius, anal. AGparam,
B OpHMTHEAaJe cyMma 86,7 [6); 5 — us nermMaTtTa, Kenrckoe Mmecropoxpenme (Kasaxcran), anan. Kasakosa,

B opurmuase cymma §9,76 [13]: 6 — ns cepmuuTOBHX KBapumToB, Bpncko (IOrocaasms), anai. Bpampuk
{10]; 7 — Mésuns (Benprms), anaid. Crnmrxenc (2]

8 9 10 11 12 13 14
NaO — — — — <0,03 —
K:0 0,54 — — — —  <o,01 —
MgO 0,41 — — — — 10,51 12,9
Ca0 — Ca. —_ — 0,23 <0,02 —
MnO 17,97 18,08 18,51 — 19,88 0,05 He o6
FeO — 3,05 — 1,86 2,31 4,76 1,1
Al;Os 30,11 29,36 32,66 29,84 26,71 33,1 34,1
Mny03 — — - 22,00 ** — — —
Fe:0s 2,27 1,53 2,46 1,36 2,02 0,16 —
Si0; 37,15 36,61 35,00 36,07 35,73 39,9 40,0
TiO. — ca. — 0,20 0,18 0,15 He o6u.
H:Ot 11,22 11,03 10,60 8,14 12,66
HO~ — 0,32 — — _ 10,5 —
F — — — 0,97 0,44 — —

Cymma 100,00* 99,98 99,23 100,44 100,16 99,13 *** 88,1
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@ur. 160, Ouddepenuranbible KpHBheE Harpe- T,%
BaHust Kapdonura A
] — KOrocnasusi (no FEapuuy); 2 — Benprus (no
®paHcoge)
@ur. 161. Kpupast norepn seca Kapdoanta H3
SInoxnn (mo Aoxu)
@ur. 162. UK-cnexrp kanmii-dropcoiepaine- oy L .
ro xapgonura (Yamka u ap.) 3000 7500 800 500 om

IpusmaTigeckne H WroJipyaThie KPUCTA/MILI (0 HECKOJbKHX MHJIJIHMETPOB), CHO-
NOBHJIHBIE, palHaJbHO-J1YUHCTEIE H CIYTaHHO-BOJIOKHHCTHE arperathl. LIB. GienHo-
JKEJITO-3€/ICHLIH M 3ejieHoBaTo-KenTHi. Yepta Genasi. ¥Va. B. 3,14. B npox. ceete
OeclBeTHEIN WK OJIETHO-3KEJTHH, 3aMETHHl TPEIHHKH MPH3MaTHYeCKOH CIi. MO
yraoM 62°. [iByocHeiit (—). ng = 1,605, nm = 1,603, n, = 1,582 (nust 589 1m).
Ynnurenwe (+). Ha auddepennuanpHoii kpupoil HarpeBanusi (UKCHPYIOTCS SHIO-
TepmHueckHuil abhderr npu 730° u s3k30oTepMuueckuit npu 800°. Mo UK-cnekTpy
norJioiieHus1 aHanornged kapdosuty (bur. 162) [16].

Xwum. cocras (anas. Ierepcon) [16]; Na,0 — 0,68, K,0—4,07, Li,0 — 0,84,
MgO — =e o6H., CaO — 0,25, BaO — 0,26, MnO — 12,43, FeO — 1,48, ALl,Oz;—
31,98, Fe,0O,—0,46, SiO,— 35,80, TiO,—0,14, H,0+— 7,33, H,O0~—0,10,
F—-7,43, —0= F,—3,12, cymma 100,13.

Chnaraer MoHOMEHEPAJIbHBIE IPOXKKIKH MOIHOCTBIO Jo 1,6—2 cm B rpeliseHns3n-
POBaHHBIX METacOMAaTHTaX H B rpeif3eHax YKPaHHCKOIO KPHCTANJIHYECKOro IIHTA-

MexnaockocTHbie paccrosius Kapgoaura us MEpuan (Bemrus) [2]

FeKy-uanyuenve. Juppaxromerp

LRI I d(a) 1R! 1 d hRl I d

220 100 5,72 421 6 2,760 480 5 2,043
040 55 5,07 351 15 2,619 0.10.0 5 2,032
111 4 4,68 080 5 2,538 3 1,959
131 3 3,91 112 3 2,500 5 1,949
221 4 3,82 460 3 2,419 6 1,866
400 25 3,46 132 4 2,351 5 1,708
060 12 3,38 312 2 2,227 5 1,693
420 6 3,27 3 3 2,218 4 1,681
151 2 3,102 242 2 2,174 3 1,656
20 15 3,040 281 4 2,161 4 1,642
440 7 2,857 402 5 2,062 3 1,626
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Jlumepamypa

. Breithaupt Werner's lefzt. Min. Syst., 1817, 10, 43.
. Fransolet A. M. Bull. Soc. ir. min., crist., 1972, 95, N 1, 84.
. Aoki Y. Mineral. J., Japan, 1966, 5, N 1, 12.
. Strunz H. Acta Cryst., 1957, 10, 238.
. Haymosa H. C., Ilo6edumeran E. A., bBeqos H. B. Kpucrawnorpadpus, 1974, 19, sum. 6,
1155; B ku.: Ilpobaemu xpucraanonorud. Msn. Mock. yH -ta, 1976, suin. 2, 148.
. Mottana A., Schreyer W. N. Jb. Min., Abhandl., 1977, 129, H. 2, 113.
. Viswanathan K., Seidel E. Contrib. min., petrol., 1979, 70, 41.
. Yoshimura T., Aoki Y. Mineral. J., Japan, 1967, 5, N 2, 166 (pedepar).
9. De Roever W. P. Am. Min., 1951, 36, N 9-10, 736.
10. Baric L. Ber. deutsch. Ges. geol. Wiss., 1970, 15, H. 2, 167.
11. Jakob J., Hesemann J. Schweiz. Min., Petr. Mitt., 1927, 7, H. 1, 134.
12. Dasgupta H. C., Seifert F., Schreyer W. Contrib. min., petrol., 1974, 43, 275.
13. Yucmarosa M. B., Kasarxosa M. E. JAH CCCP, 1970, 195, Ne 6, 1423.
14. De Konick V. L. Bull. Acad. Belg., ser. 2, 1879, 47, 564 (no Jénxrepy).
156. Otto H. Zs. Krist., 1936, 47, H. 2, 119.
16. Yawra A. H., Mapuenxo E. 1., T'ypos E. II., Xeocmosa B. A., Ilemepcon P. M. 3an. Beec.
MHH. 06-Ba, 1973, 102, sun. 1, 82.
17. Miigge O. N. Jb. Min., Abhandl., 1918, H. 2, 75.
18. Kleemann P. Aufschluss, 1959, 10, H. 6, 138.
19. Kingsbury A. W. G., Harfley Y. Min. Mag., 1957, 31, N 237, 502.
20. T'ypos E. 1., Mapuenxo E. f., Yawxa A. H. JAH YCCP, Cep. B, 1971, Ne 11, 963.

OGS Uthooo—

Peppexapdeaut Ferrocarpholite
FeAl; [Si 206](OH),

HaspaH no coctasy (iKeJI€3UCTHIN aHazor Kapgomura) [1].

XapakT. BblelL Kpncra‘.n.nbx W arperatbl napajuielbHBEIX BOJIOKOH AJIMHOW JIO
1 cenm.

Crpykr. B mopd. kpucT. Pom6. c. D3 — Ccca. a, = 13,77, by = 20,18, ¢4 =
= 5,11 A, ay:b6¢:¢o = 0,682:1:0,253; Z=8I[l, 2]. g, = 13,730—13,747,
b, = 20,140—20,123, ¢, = 5,109—5,110 A nns depporapdonura us Korrckux
Anen (Mtasus), copepaKaiero coorsercteeHHo 5,6 u 5,8% MgO [3]. lnsa dep-
pokapdonnta ¢ o-Ba Kput (I'pennsi) npu pasHoM copmepxanun MgO (ot 3,91 no
8,41%) ycranoByieHH cJefyomuye Npefeasl KojiebaHuil napaMeTpoB 3JeMCHTAPHOR
Aqeliky: a, = 13,737—13,765, b, = 20,104—20,176, c, = 5,109—5,112 A [4].

3aBHCHMOCTL NApPaMeTpoB g H by OT COCTaBa BEHIPAXKAETCH YpaBHEHHsiMH: gg = 0,105 x4
-} 13,693 A, b, = 0,198 x-}- 20,034 A, rre x = Fe*t/(Fe*t | Mg) [4].

Crpykrypa ¢epporapdosmra nofobHa KapdojmToBoil (CM. BBeleHHe K TPYNIe
[2]. MexaTomunie paccrosuusi (cpentue, B A) [2]: Fe—O = 2,16, Si—0=1,64,
A1) — O = 1,93, Al(2)—O = 1,92.

Jlumupamun. ki, Doy — mmm (3L,3PC). Kpucrannel myioxo o6pa3soBaHHBIE,
l'lpIrISMaTI/I‘I[eCKI/Ie no ocu c¢. Habmonamuce ¢opmer (100), (010) u (110) (10 =
= 55°42) [1].

®us. c. Cn. no (010) coBepmennas, mo (110) Hesicuas. Otneabrocts no (001).
Ts. 5Y,. ¥au. B. 3,04 (BEMHCH. 3,08). I1B. Temuo-3enenriii. UK-cnekTp norJjommeHHs
noyio6ed KappoJHTOBOMY; HECKOJBKO CMEIeHEl NOJIOCH, IOJIOXKeHHe KOTOpHIX
saBucuT oT 3amemenua Mn—Fe [5].

Mukp. Ilneoxponsm: no Np u Nm — xenToBaro-3eyieHbi, no Ng — cBerdio-
cuHeBaTo-3esenbiii. JIByocHem (—). Iln. ont. oceft (100); Ng = ¢, Np = b. ¥z-
nunenue {(+). n, = 1,638—1,647, n, =1,633—1,644, n, = 1,617—1,628;
ng — n,=0,019—0,021.2V = 49—78°, r <wv, cnabas. Ormedaercs yMeHBb-
[IeHHe OKA3aTeell npeJoMIeHHs H yBenandeHHe 2V ¢ BO3pACTaHHEM COJiepKaHus
Mg (cM. mpH XHM. aHaJH3aXx).

XuM. Teop. cocraB: FeO-—21,77, Al,0,—30,89, SiO,—36,42, H,O—
10,92. Hsomopden ¢ wapdonurom [1, 5]. Huoraa comepxur ao 9,10% MgO [6].
B o6pasnie opurunana xuM. aHanusa 1 cnekTpockonmueckm ycraHoBien Ge [1].
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AHanusmr:

1 2 3 4 5 6 7 8 9
Naz0 0,14 — — — — — — 0,04 0,09
K0 0,09 — - — — — — <0,01 0.18
MgO 2,51 2,0 2,75 3,9 4,75 5,58 5,8 8,41 9,10
Ca0 0,13 — — — — ca. —  <0,02 0,29
MnO 0.14 0,2 0,3 0,1 0,25 0,43 0,31 0,04 —
FeO 17,88 19,8 17,0 15,5 13,7 12,64 11,8 7,61 6,08
Al:Os 29,23 28,65 30,65 30,8 30,9 30,01 30,3 32,6 28,95
FesOs 2,06 — — — — 1,37 — 0,70 2,88
SiO: 37,38 36,65 36,5 37,35 36,7 37,40 37,0 39,4 38,66
TiO: 0,22 — — «0,1 — 0,96 0,14 0,15 1,03
P=0s — — — — — — — <0,02 0,30
SOs 0,12 — — — — — — — —
H.O+ 10,02 — — - - — -
H,O- 0.34 . . . _ _ _} 10,5} 11,73

?
1l n. — — — — — 10,82 — —_
Cymma 100,26 87,30 87,20 87,65 86,30 99,21 (85,35) 99,45 99,29
ng 1,647 — 1,643 1,640 1,638 — — —
fin 1,644 — 1,639 1,636 1,633 — — —  n=1,60
np 1,628 — 1,624 1,621 1,617 — —_ —
(—)2v 49° — 51—52° 55—57° 60—61° «— — — 7%

1—5 — o-B Cynasecu (Mnponesns): 1 — Tomara, aman. Jle Popep, copepxut F < 0,02, V,05 — 0,011 [11,
2, 3— Mycopn, 4 — Menery, 5 — TaMOBAXeHrH (2—5 — MAKDO3OHROBHE aHAJMHSH, aHaix. Kadt [7h; 6 —
Toppenre-Capanena, Kanabpans (Vranms), aman. Jlaxan [8); 7 — UsapGomer (Uranms), MHKPO3OHAOBMA
amasins, amail. AGparaM, B opurmHajle cyMma 86,3 [3); 8 — wiarmesmokapdosiAT>, H3 KBapUEBOH KHIH,
o8 Kpar (Fpenns), aman. ue ykasan [4]; 9 — marnesmanvumii gpepporapdonnt, Banyas (Ppanums), anad.
ne ykasan [6L i

TNMoeen. mpn Harp. Ha pudipepennmanvHo#l KpuBoft HarpeBaHusi (¢ur. 163)
FMeeTCH SHAOTEPMHUYECKOE NIOHIKEHHE C MaKCuMyMoM npH 730°— aHasorus ¢ kap-
¢onutoM; sk30TEepMuYecKui 3ddekT npd Harpesanud o 1000° He otMeuen [3]).

Haxoxa. Munepas meraMop¢ugeckux nopon [9]. Hafinen B HeCKoJBKHX NYyHK-
tax (Tamonmxenru, ITenepy, Mycopu) Ha o-Be CynaBecu (MHIOHe3Hs) B CepHIH-
TOBBIX KBApLUTaX, B CJAHIAX M B KBAPIEBLIX JXWIAX C PYTHJIOM, JIEHKOKCEHOM,
LHMPKOHOM, TYpMalHHOM, GHOTHTOM, XJoputoM, reMatutoM [1, 7]. B KanaGpun
(Uranust) gpep porapgonut BerpedeH BGu3n Canrurero [8, 10, 11] B xunax ¢ kBap-
IeM ¥ KanplUTOM H BO BMematomux ¢uiumrax, MerafasHTax, MpaMmopax # b
Toppente-CapanieHa — B KBapileBBIX JKHJ1aX CPeJiH rl1ayKodaH-/1aBCOHMT-Ty MITeJ1JIH-
WT-aparoHUT-2KaJleHTOBOH IOPOAKI; SIBJISIETCS] MHHEPAaJIOM JIaBCOHHT-TJayKogaHo-
Bo#i (harum Meramopguama [10]. O6pasoBancst npu Temneparype 350—480° u naB-
Jgennr Bombl 4—6 x6ap [6]. Ha rope Unsipboser, Korrckue Anpne (Mrtanms),
KPOMEé TOHKOBOJIOKHHCTOYO, H3BeCT€H KPYIMHOKPHCTa/LTHYeCKHH (eppoKapgosHT
C KBapiueM u KanbiuToM [3]; KpucTannbl 10 HECKONBKHX CAHTHMETPOB, BHITSIHYTHE
no ocu ¢. B I'pentr Ha o-Be KpuT epporap@osuT MIHPOKO pacupocTpaHeH B mo-
pozax anbpOHMT-NaBCOHMTOBOH M JIaBCOHHT-TJaykobaHoBoft ¢anuii (B HupodHiiIH-
TOBHX CJaHIlaX, GHIJINTaxX), B KBapnuTax M KBapueswix xuiax [4]. Obnapymxen

@ur. 163.  Juddeperunanbuas

XpHBasi HarpesanHsi (eppokapdo-

sura (no ®pancose) L ! i ! ! I | S 1

200 400 500 800 1000°
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[Bl Hoso#t KaJjienoHnM B KBapLeBHIX XWJIax Cpeld NOpoX riaykodaroBod ¢anuu
2]

Jlnst MarHe3nanbHOrO peppokapdosiuTa XapaKTepHa aCCOLHAIHS C XJIOPHTOMAOM
[13]. O BcrpedeH B JIaBCOHHMT-MYMNEJJIHHTOBEIX MeTaMopQHYeCKHX TNoOpoZax
Banyasa (®paHniny3ckre AJbIE) € XJOPHTOHIOM, MHPOOUIIIHTOM, MYCKOBHTOM, H-
acnopowm, xaoputoM H Ap. [6], B M'umuraunano, llerrpansras Kanabpus (Mranusa) —
B KBaplTe C XJIOPHTOHMIOM, XJOPHTOM, KasbimroM [13].

Ota. Or kKapdoawTa OTIHYAETCS TEMHO-3€JIEHBIM IIBETOM, HECKOJBKO GoJiee
BBHICOKHMH TIOK33aTeNsIMH TIPEJIOMJIEHHsI, OTCYTCTBHEM Ha JAH(pbepeHiralbHRX
KPHBHIX HarpeBaHHsl 5K30TepMuueckoro sgepekta B oGnactu 800—920°; or akTu-
HOJINTAa M TPEMOJINTA — IPSMBIM NOTacaHWeM.

MexnaockocTHbie paccrosius eppokappoanta 3 Bepxuero 100siig,
Humnue Asmbnu ($panuus) [9]

-

CuK-uanyuenne, Ni-¢puaerp. Hdudpakromerp
Rk I d(A) Rkl 1 d ki

1 d
220 70 5,69 460 3 9,404 0.12.0 11 1,680
040 100 5,04 132 2 2,35 751 5 1,670
111 4 4,67 999 4 2,342 4.10.1 3 1,647
131 1 3,9 312 9 2,99 2.12.0 5 1,632
991 4 3,80 371 3 29202 3.11-1 3 1,615
400 0 3,44 461 1,5 2,175 771 2,5 1,548
331; 060 30 3,355 249 1,5 2,165 6.10.0 2 1,541
420 5 3,256 281 5 2,148 4.12.0 2 1,510
151 3 3,084 402 621 4 2,051 173 3 1,459
33 6 3,043 062 480;191 6 2,02 513 2 1,446
20 20 3,019 0.14.0 6 1,449
440 6 2,84 0.10.0 7 2,015 682; 822; 2,5 1,413
421 7 2,747 262 11,952 3.13.1
351; %61 2 2,603  2.10.0;641 5 1,935  951; 10.0.0;
002 1 2,559 571 8 1,855 2.12.0 } 5 1,376
080 1 2,518 731 1 1,7 6.12.0 2  1.356
112; 441 1,5 2,492  552: 820 6 1,606 .13.2 2 1,30
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Hosocubupck: Hayka, 1978, 237.

OO UTH W N

[{=]

B aaudoaut— balipholite. BaMggLiAlg[SiaOglo(OH)g. Pom6. c. D:i — Ceca. ay = 13,60,
bo = 20,24, ¢y =5,16 A; ay:be:¢=0,671:1:0,253. Yn. ». 3,33—3,35. [Byocunit (—).
ng = 1,6008, ,,, = 1,5968, n,= 1,5810. 2V = 68—72°. Xum. cocrae: Li;O — 2,00, Na,0O —
0,26, K,0 — 0,47, BeO — 0,01, MgO — 9,68, CaO — 0,28, BaO — 19,07, FeO — 0,58, MnO —
0,05, Al,0, — 23,43, Fe,03 — 0,32, SiO, — 33,44, TiO, — 0,11, P,0,—0,03, H,O+ — 10,30,
cymma 100,03. HamGosee METeHCHBHHIE JIHHHM Ha feGaerpamme: 10,12 (100), 4,05(78), 3,39(S1),
2,605 (31), 2,390 (28). Haiiner B Kutae (Dizhi kexue, Sci. Geol. Sinica, 1975, N 1, 100, no PX
Teo, 1975, 9B 262).
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CHJIMKATHI € HENOYKAMH TPEXYWIEHHBIX I'PYIIIT
KPEMHEKHUCJIOPOJAHBIX TETPA3/IPOB

CTPYKTYPA TUTIA BOJNJACTOHHTA

rPYIMA BOJIJIACTOHHUTA

CHHT OHEs ac be Co B zZ VA. u.

Boanacrorur B-Cas[SisO,l Tpuka. * 7,92 7,32 7,06 95°16° 2 2,8—2,9
Bycramur CasMng{SisO,lz Tpuka. ** 15,41 17,16 13,82 9451 4 3,2-3,4
DNexronar NaHCas| SizO,] Tpuka. =** 7,99 7,04 7,02 951 2 2,8-2,9
Cepanpur Tpuka, ##%# 6,683 6,889 6,747 9407 2 3,2—3,3
NaH(Mn, Ca)zSizO,]

®omarut Cayg[SisOy](OH)2 Monoku1. 10,32 7,36 14,07 106 24 4 2,4—2,7
* @ = 89°58", p = 103°21", *% @ = 89°207, p = 102°56". %2 g = 90°31", p = 102°28". wwEs g —

= 90°32", = 102°45’.

MuHepankl 3TO¥ IPYNNE OTHOCSITCA K NHPOKCEHOHIAM, CTPYKTYpPa KOTOPHIX POACTBEHHA CTPYK-
Type MHPOKCEHOB, HO HMMeeT CBOH Xapaktepunie yeptdi [l —6]. B crpykrype mnmpokceronnos
NPHCYTCTBYIOT LENOYKH C TNHPOKCeHOBO#H ¢opmydofi [SiOz] ., HO C HECKOTBKO HSMEHEHHBIM

MOTHBOM. [IMpOKCeHOMAHEIE WENOYKH XapakTepH3YiOTCsi, B ONIHYHE OT ABYXWIEHHHX
NHPOKCEHOBHX, HEYETHHIM YHCJIOM KPEeMHEKHCIOPOAHBIX TeTPasApOB B NEPHOfie NOBTOPSEMOCTH,
paBHBIM Tpev (rpyfilla BOJUIACTOHHTa), MsITH (Tpynna pojoHHMTa), ceMH (Tpyina NHPOKCMaHTHTa),
aessiti (peppocunut-111 — uckyccTseHHOe coenuHenre) (dur. 164).

OCHOBHBIM PajliKanOM KPEVHEKHCIOPOAHLIX eNoYeK NMHPOKCEHOHAOB SIBJASIeTCSt RHOPTOTpYilna
[Si,0-1, cBsizaHHast ¢ pe6pPOM MOJM3APOB KPYNMHHX KaTHOHOB HJH C BEPLIMHAMH JBYX CMEXHEIX OK-
TasApoB [2]. MOTHB KaTHOHHBIX OKTa3PHYECKHX LENOYeK, ONIHYHEI OT NEPOKCEHOBOrO, MMEET CBOH
XapakTepHble OCOGEHHOCTH JJIfi MHHEPAJOB KaXJofl CTPYKTYpPHON rpynnsl nupokceHounos [3—7).
B omyiHuKe OT NHPOKCEHOB «lIarM» OKTadJPHUYECKOH M TeTpad/|PHYCCKON IENoueK B IMHPOKCEHOMAAX
He COBIIAAAOT BC/IEAICTBHE NPHCYTCTBHSI B HX CTPYKTYPe KPYNHHIX KaTHOHOB M MHOTO CTPOEHHS! LENO-
yeK. Pa3iuuHble cnocobbl COYETAHHS! COMPSIKEHHBIX OKTA3JPHYECKHX H TeTPasiPHYECKHX LeNoyeK
B MHPOKCEHAX M NHPOKCEHOMAAX NOKasaHei Ha GHT. 165.

[naBuefinmias CTPYKTYypHAash OCHOBA MHHEPajioB TPYINNBEL BOJJIACTOHHTA —
corjacoBanve nepuonoB AByx Kpymubeix Ca(Mn, Na)O;-oxtasppos H Tpex SiO,-
TeTpasapoB. Takoe coryiacoBaHMe (XapaKTepHOe M 1Jisl psifa APYTHX CHJIHKATOB)
peasusyercss coderanueM ienodek m3 Ca0g-OKTasApoB H KPEMHEKHCJOPOAHBIX
«BOJIJIACTOHHTOBHIX» IIENIOYEK: C KaXJHM BTOPHIM OKTasf[poM CIeNJieHa JHOPTO-
rpymna [Si,O;], Han HeYeTHHIMHM OKTasApaMH NEPEKHHYT MOCTHKOBHIH TeTPasip
SiO; [8]. 10T MOTHE M3 KaTHOHHBIX ¥ KPEMHEKHCJIOPOAHBIX IEN0YeK, IPOTATHBAK0-
[IHXCHA TAPaJlIeNbHo OcH b, noeTOpsiercsl 6e3 HaMeHeHHsl Y BCeX MUHePaJIOB P VI,
0o0yC/IOB/INBAA YJIMHEHHE MX KPHCTAMJIOB 1O OoCH b.

KartroHHbIe JIeHTBl — Hanbosiee CTaOUIBHBIE B HEH3MEHHBIH 3JIeMEHT CTPYKTYPH
BCeX paccMmatpuBaeMbix muHepasoB. Llenouku xe u3 (2 + 1) SiO,-terpasppos
MOTYT CMEINAThCS BIOJIb KaTHOHHLIX JIHHeeK Ha 1/2 by, T. e. Ha 1 oktasap. MMenno
TaKuM 06pa30M pasyiHdHble CIoco0h YKIaIKH KPeMHEKHCJIOPOAHEIX IENodeKk NpH-
BOJIAT K 00pa30BaHMI0 PA3JIMYHBIX NOJWTHIIOB, KaK B PAMKaxX HPOCTOTO HCXOLHOTO
cocraBa CaSiOs, Taxk u B c1yuae Gogee cJI0KHOTO cocTaBa (6ycTaMuTa K NEKTONHTA).
Tak, HanpuMep, B napaBoJiacTonuTe” caBHr nenoyku IV (¢ur. 166) na 1/2 6, BBEpX
JleJlaeT ee HACHTHYHOH Uenoyke 11, wto npvBoauT K pacnany oJiHofi MOHOKJIHHHOR
sgeiiky Ha e TpukAHHHBE (Qur. 167) (Bparr u KnapunrGysa, 1967) u 19]; B 6y-
cramuTe BAOJB OCH b HA TO ke paccrosinde (1 OKTaszp) cABHHYTA NOJOBHHA BeeX
nenoyek B KaxaoMm caoe [10].

IMosuTHIIMA Ha OCHOBE pPA3JHUHON VKIafKH KPEMHEKHCJIOPOIHHX IeloYex
OXBaTHIBAET BCE PA3JIHYHS MEXAY BOJLIACTOHHTOM H «TlapaBoJiiiacToHHTOM». B Godlee
CJIOKHEIX CTPYKTYpax 6yCcTaMUTa ¥ NEKTOJIHTA, TOMHMO TaKOH IOJUTUIINHY, NOSIBJIS-
I0TCSl PasiAHYMA B KaTHOHHEIX OKTasjipax: B Oycramute npH orHomieHnH Ca : Mn
okosio 1 atoMbl Mn, HecMoTpst Ha Goarbitioe cxoncTeo ¢ Ca [8], He pacnonararorcs cta-
THCTHYeCKH NO nosuiusaM Ca sosnactonuta, psiasl MnQOe- u CaOg-0kTasnpos yepe-
AYIOTCSl B JIMHEHHBIX KATHOHHHX TIpynmaX. DKCIiePHMeHThI MNOKasbBAoT, 4TO B







I'pynna eonaacmonuma 491

@ur. 167, CooTHOLIERNE CTPYKTYDP BOJUIACTOHATAa M (I1apaBOJVIACTOHHTZ) (ABOHHHKOBBI TOMHMOP=
¢uzm) (mo Bparry u Knapuur6ymny)

MpoeKU#s BROJL OCH ¢; MITFH 03} e H CIJIOMHBE JUHHH — COOTBETCTBEHHO TPAHHIE! TPHKJHHHOH # MOHOe
KJHHHOR s9eek

®ur. 168. Crpyxrypa BoAI2CTONMTA B IPOCKUHH Ha mlockocTh be (no Oacu u GuHTepy, B HX ycTa- &
HOBKE) !

Ueppamu oGosmauens wepeyionguecs: OKTasgpel H TeTPasApHl ]

GycramuTe npH Temnepartype Bhie 800° Mn Mosxer GbiTh NOJHOCTBIO 3aMeller Fej
coenuHeEne coctaBa CaFe (SiO;), oOHapyxuBaeT NOMHMOPOHLIN IIEPEXO MEXKIY
6ycTaMHTOBOH (HH3KOTEMIEPATYPHOH) H BOJJIACTOHUTOBOH (BHICOKOTEMIEPATYPHO)
crpykrypoit [11]; B OGBMHEIX YCNIOBHSIX OHO XapaKTEPH3YETCST «IPOMEKYTOYHOHY f
suefikoll ¢ mapamerpamu: ao = 7,69, b, = 7,11, ¢, = 13,765 A, a = 90°22,

p = 95°19', y = 103°58'[12]. B nektosure 1/3 CaO¢-0KTas1poB 3aMeHeHA HCKAXKeH-

ueiME Na-nosmsnpamu, popMa KOTOPHIX CHIIBHO OTJIHYaeTCs 0T OKTasnpudeckoi [13]. )
B cepanzinte, KOTOpEHI C JOCTATOYHBIM OCHOBAHHEM CYHTAETCH H30CTPYKTYPHEIM :
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@ur. 169. Crpyxrypa GycTaMHTa B NMPOEKUMH Ha aocKocts be (mo Oack H Dunrepy, B HX ycTa-
HOBKE)
MuppaMH O6o3HaweHH uepeAlIOMHECA OKTa3ApH B TeTPasAphl

Dur. 170. CrpyKTypa nexTOJNHTA — CEPAHMTA B NPOEKUMH Ha IVIOCKOCTb be (mo Oacu u ®usrepy,
B HX yCTaHOBKE)
Ilndpamu o6osHaveHBl YepeyIONIHEcs OKTasApEl H TeTpasiphbl

¢ nektonuroM [141, no Jlakpya [15], orHomwernme Mn : (Ca 4+ Na) =~ 1 : 1; no-
STOMY MOKHO NPEJII0IOXKHUTD, YTO OH HAXOJUTCS B TAKOM 3K€ OTHOILCHHH K NeKTOJH-
Ty, Kak 6ycramMur K BoJutacToHuty. CyIuecTBYeT nepexofiHasi pasHOCTb MEK]y Ce-
PaHAHNTOM UM NEKTOJHTOM — MAHTAHNEKTONHT (IK30auT). PopoHKTEI, GIH3KHe no
cocraBy K CaMn,(SiOg)s, npu 1150°, BesteicTBHE nepecTPOiiKy KpeMHEKHCI0POLHBIX
1[eN104€K NpHOGPeTalT BOJIJIACTOHUTOBYIO CTPYKTypy [16].

Oacu u @uHrep IpH OIMCAHHWH CTPYKTYP MHHEDAJOB TPYNNLI BOJJIACTOHHTA
WCNONB30BANK JPYryl0 YCTAHOBKY, IPH KOTOPOH IENOYKM BEITSHYTH [0 OCH C,
AJs1 G6JIblIero yRoGCTBA CPaBHEHHS 3THX MHHEpPAJIOB ¢ nupoKceHamu [6]. ITepexon
0T OGIUENpPHWHSTOH YCTaHOBKM (1enoukd || ocu b) K ycranoske Oacu v ®uurepa
101/101/010. B npeznenax rpynns BosiactonuTa Oack 1 (DHHIepOM BhIeIeHE 6]
JBa THNA CTPYKTYP: CTPYKTYPH THIA BOJJIACTOHHTA-OyCTAMUTA W THIA NEKTOJHUTA-
cepanauTa-wmMsoarta (¢ur. 168, 169, 170), pasnwrgarommuecs TOMMHHOH 3BEHBEB
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OCHOBHEBIE 3J1€EMEHTH CTPYKTYPbl — KPEMHEKHMCJIOPOAHEIE IEN0YKH — COBEpILeH-
HO OJIMHAKOBH Y JBYX MOAM(GHKANHI H COCTOAT M3 TpeXuneHHHX rpymn SiO,-ter-
pasnpoB. TpuknHHHas si9efika nosyqaercsi, ecyiM nenodky 1V cIBHHYTH BBepX Ha
Y5 by. B cTpyKType TpHKNMHHON MomMpHKaNu{, TaKHM 00pasoM, NOBTOPSIETCS
gaX/iasl BTopas Henodka u a,T = /s aoM.

bBansocth CTPyKTYp MOHOKJIHHHO#M M TPHKJMHHOH (POPMEI OGBSACHSIET BO3MOXK-
HOCTB MX TeCHOro (B aTOMHOM MacilrraGe) npopacraHusi, onvicaiHoro ixedpu [15].
MoHok/mHHass MOZH(HUKAIHS MOXKET PacCMaTPHBATLCS KaK CBOHHHKOBaHHAs TPH-
KJHHHas (IBOMHHKOBHI nionuMopduaM, no Jxedpu [15]).

BoanacrtoHuT. INubakonpanbueii k1. C; —1 (C).a:b:c= 1,0816: 1 :
: 0,9649; oo = 90°00', p — 95°16, y = 103°22' [1].

dlapaBoaaactoHu™. Ipusm. wka. Cop — 2/m (L,PC). a:b:c=
= 1,0624 : 1 : 0,9649, B = 95°30" [1].
OcHoBHEIe (GOpMEI BOJIIAaCTOHNTA (B ycraHoBKe ITuroka) [11:

Pe D= Pz [
¢ 001 84°35' 90°11’ e 203 117°36 90°00’
b 010 0 00 13 25 t 7101 129 34 90 00
a 100 0 00 90 00 s 201 150 13 90 00
R 120 000 35 36 i 401 164 25 90 00
H 110 0 00 50 02 ! 601 189 34 90 00
Q Ti0 180 00 35 36 F 122 97 43 46 17
L 210 180 00 59 05 I 111 120 48 50 21
N 011 72 00 47 27 D 211 146 36 62 02
Uy olr —8217 46 17 vV 323 123 56 61 54
v 101 44 33 90 00 Y 122 —59 12 50 21
E 103 101 59 90 00 O 111 —128 09 52 48
o 102 110 05 90 00 P 2l1  —149 37 63 59

BropocTeneHHble B HeOCTOBEPHHE (GOPMBIL:

y(210) M (BI) Z (013) G(@OT2) = (605 A (B01) T (219
K@10) S92 E(@©21) w02 d@o w2y X d0)

OcHoBHEle (OPMBI «napaBoJssiactonuta» (lonpaimment, 1897, u [11):

¢ o @2 [
¢ 001 90°00° 5°30' 9°30"  90°00’
a 100 90 00 90 00 90 00 90 00
x 120 25 30 90 00 90 00 55 04
m 110 43 39 90 00 90 00 43 39
Z 32 55 03 90 00 90 00 25 30
g 011 5 41 44 12 530 46 05
w102 90 00 29 09 29 09 90 00
vV 101 90 00 45 33 4533 90 00
a To02 —90 00 20 03 —2003 90 00
t 101 —90 00 39 35 —3935 90 00
s 201 —90 00 60 15 —60 15 90 00
r 301 —90 00 69 29 —6929 90 00
i 17.0.2  —90 00 78 23 —7823 90 00
F T11 —40 00 51 50 —3935 5317
p 122 —20 41 45 58 —2004 47 44
n 322 —53 05 58 10 —5211 5919

BropocrenerHnie v _HenmocroBepHBe dopmel: b 010, [ 340, % 540,§6 210, d 830,
g 103, n 305, x 705, A 501, p 122, e 133, 144, p 522, y 722.

Kpwucraniel, npurojiseie A8 W3MepeHHH, 09eHb PEAKH; 0GEYHO OHH YILJIOINEHH!
110 [001] wnu no [100] u yasisens: mo [010], genm co3faeTcss XapaKTepHBIi yAJIHHEHHO-
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@ur. 171. Kpucranns! sossactonuta (1o Iukoxy)

1- -3 — Mourte-ComMa, Hranus; 4 — Kpectmop. KanudopHus; 5 — mueanbHBR KpHCTany

Tabamryathiil (nocuatern) o6nvk. Ha Beex kpucramnax passuth rpand 3oH6 [010]
(¢ur. 171). MsBecTHO JHMINB ONHO OMKcCAaHHe KPHUCTaJJIOB-1BOHHUKOB [1]; o6biuno
OHH NPHHHUMAIOTCS 34 NapaJuleNbHble CPOCTKH, HO XOPOIIO 3aMeTHE! H 4aCTO HAGJII0-
AaoTcs B mundax noA MHKpockonoM. IliockocTh cpacranus (100), nBokiHEKOBas
OCB, no-BuauMoMy, b [15]. TIpu Toii e niockocTu CpacTaHWs B AIBOHHHKAX sKeJe3u-
CTOI0 BOJUIACTOHWTA M3 LIIAKOB OTMEYEHB! U IPyTHe NBORHUKOBEIE OCH: HOPMAJb K
(100) 1 (001) [16]. B HekoTOpHIX KpHCTaagaX BOJIACTOHATA pasIM4aloTesI 30HEL ¢
pasHbiM coziepkanmeM Fe [17].

Pus. ce. u us.-xum. korer. Cri. BecsMa cosepiicHHas no (100), coBepiuenHas
no (102), (001) u (101); HecosepieHHas Mo (101) [1, 12]. Yan. HepoBHHL. Xpynoxk.
B cnyrauHo-BoMOKHMCTEIX Maccax Bsizok. Tb. 4Y,—5 (Bbrunca. 4,15) [18]. V.
B. 2,8—2,9, y ene3ncTLix pasuoBuaHoOCTed 3,12 [19]. BeciBerntiii, B arperatax u B
nopowke Gesielit, HHOTA CO CJIaGhIM 3€TEHOBATLIM H KPEMOBEIM OTTEHKOM. BJ1. cTek-
JISIHHBIM, Ha TUIOCKOCTSIX CaflHOCTH NepJ1aMyTPOBHIi. Ilpospauen, B arperarax npo-
CBEUMBACT. Y/ieNbHasl MATHHTHAS! BOCIP UHMIMBOCTD OUEHb MaJIA % < 2,5-107%cmdle
[20]. KoapdpunmenTs tepmudeckoro pacimperust B_oGnactu 25—650° (10¢/°C):
6,23 Baons |010] u 7,77 neprnenankysipro [010] [21]. Kosddunpment TepMHYECKO-
TO DaCIUMpPEeHHs] CHJBHO IKEJIE3HCTOTO HCKYCCTBEHHOrO BOJIJIACTOHITA (34%
FeSiO;) Bospacraer (8 1074/°C) or 6 10 6,9 B npenenax or 100 go 1000° [22].

B HK-cnektpe Bosnacrouuta (pur. 172) nabmonaroTcs: HHTEHCHBHAS NOJIOCA
(c cembro MakciMymamu) B o6acty 1100—850 cm”", COOTBETCTBYIOMAS ACHMMETpHY-
HbIM BaJIEHTHBIM KojieGanusimM cBsisH Si—O B TeTpasapax SiO,; nonoca B o6nacti
750—550 cu™! (umeer TpH MaKCHMYMa) COOTBETCTBYET BANEHTHHM KOAeGaHusIM Si—
O—Si B terpasnpax; B o6nactu 550—400 oyt HaOJIFO/210TCST YeThIpe MaKCHMyMa,
KOTOPEIE OTHOCSATCH K Je(pOPMaIOHHEIM KOJeGaHusIM cBsizell Si—O u BaJleHTHEIM
KosebanusiM Ca—O B okrasnpax. osocw 3400 1 1610 o1 COOTBETCTBYIOT BaJICHT-
HEIM H JieopManHoHHEIM KoseGanusam (OH) ajicopbupoBaHHO# Boaml [23, 24].
Hekoropuie Bomnactornts JIOMHHECIUPYIOT B GJIKHEM HJIH JIaJIbHeM YJbTpaduroe-
TOBOM CBETE OGBITHO JKENTO-OPAHIKEBHIM HIIH KPACHO-OPAHKEBbIM 1 penko— rosry6o-
BaTo-3€JICHBIM IIBETOM, HHOTAA NPOSIBJSETCs (GochopeciieHInsl. Ilpu 345° Ha6mro-
Jlaercsi cnabasi TePMOJIOMHHECTICHITHSL; npH faBneHnd 2530 6ap UUK TepMOJOMH-
HeCIeHnun cvemaetcst o 380° [25]. IMbesosnexrtpuueckoro 3(deKTa BOITACTOHUTEL
He oCnapyxusawor [26]. Temneparypa NOAUMOPGHOrO NpeBpaNeHnsl BOJLIACTOHATA
B ncesroBossiactonnt — 11253 10° [26]. TepmonmuvHaMuuecKre KOHCTAHTLL BOJ-
JIACTOHUTA: AH;, 208,15 = —390,83 3 0,5 rras/more u S;,g,ls = 19,30 4 0,35 raa/
Imoab -epad [27]. Kennu [28] PCKOMEH/lyeT ypaBHEHHE TeMIIePATYPHOH 3aBHCHMO-
CTH TeloeMKocTH: Cp (kaa/moab *2pad) = 26,64 + 3,60 1073 T — 6,52-10° T2
(298—1450 K).

Muxp. B mingpax B npox. ceere GecrpereH. Heyocssli (—). Io IMuxoky [1],
TJIOCKOCTB ONT: OCefi B MOHOKJIHHHON MOJIH(pUKariu f3-CaSiOy («napasosnnactornTe)
cosnaziaer ¢ (010), cNp = 34°u Nm = b; B TpUKIHHHOG (BosnacToHuTe) HOpMAJB

e ———
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K IJIOCKOCTH OITT. oceif 06pa3yer ¢ ochio b yroxn 4°, cNp = 31°ubNm = 4°. Ecm:r
IPHHSTB OCh ¢ 32 MOJIOC cTepeorpaduyeckoll MPOEKNuY, a MEepHIHaH, IPOXONAIMEL
gepes b(010), 3a HyneBo#, TO MNOJIOKEHUE 3JNEMEHTOB ONTHYECKON WHIMKATPHCHE
COOCTBEHHO BOJITACTOHUTA OJIHO3HAYHO ONPEJIeJiSIeTCs] CASAYIONMMH KOOPAUHATAMH:

Np i o= —99°00" p = 31°00 T, %

Nm o= —9 00 e = 90 00 J

Ng Tt= 8000 p =58 00

®@ur. 172. HK-cnektp BOJJIACTOHHTA L T T -
(no Jlasapesy) 200 1000 800 600 400 om

INokasarenu npesoMJieHHs: IBYyX MOJAH(HKAIME OINHAKOBH H BapbHPYIOT Kpafi-
He HesHauyWTespHO: ng = 1,631 — 1,636 (HanGonee yacto 1,632 — 1,634); n, =
= 1,629 — 1,633 (npeumymecrBerHo, 1,630— 1,632); n, = 1,614— 1,621 (06bmu-
#o 1,618 — 1,621); 2V = 38— 40°, unorna 44° [1,29, 30, 31]; y npuponHbx xene-
3HCTBIX BosacToHuToB (12—19% FeSiO; + MnSiOy): ng = 1,649 — 1,653; n, =
= 1,639 — 1,640; 2V = 60° [19, 32]. ¥ HCKyCCTBEeHHBIX CHJIBHOXEJIE3HCTHIX pPas-
HOCTEH CBeTONpeJOM/IeHIe 3HAUYNTENBHO BHIIE: ng = 1,734— 1,725, Pn = 1,726 —
— 1,718, n, = 1,716 — 1,705 (67%—64% FeSiOy); 2V = 85 — 72°. C ysesu-
YeHHEM cofiepzkaHusl e cBeTompesiomseHne JinHeitHO Bo3pactaet [33].

XuM. Teop. coctaB: CaO— 48,27; SiO, — 51,73. BoJBIIHHCTBO 1PHPONHLIX BOJI-
JIaCTOHMTOB npeficrabisier noutd yuctelil CaSiOy, oTKIOHEHUST OT TeOPETHIECKOro
cocTaBa OObIYHO OYCHP HEBETNKH W BHI3BAHHI COfiepKaHHeM H30MOP(HBIX IpHMecei
Fe?+, Mn, Mg (3amemaror Ca); cymmaphoe conepxanue FeO, MnO, MgO B 6oJb-
IIAHCTBE cJiydaeB okosio 1% . H3BeCTHEI 0UeHb pelKMe HaXOIKH NPHPOLHBIX kesie-
3UCTHX H MapraHuoBUCTHIX BOJUIACTOHHWTOB, copepxaumwx jmo 179 FeO [17, 321
u o 8% MnO [19, 34, 35]. HckyccreeHHLIe BOJUIACTOHMTEL MOTYT COZIEp2KaTh MO
76% FeSiO; [33], no 45% MgSiO; [36] u okosio 5% SrSiO;[37]. Sr oGuapyxen u
B BoJsisiacToHuTe ¢ Konbekoro n-osa (o 1,18% SrO) (38, i

Kak mpojfyKT pacKprCTaJIN3aiii CTEKOJ WJH NPH CIeKaHHH CMecel COOTBeT-
CTBYIOLIETO COCTaBa MoJydeH Mg-BoslacToHUT — (pasa NUOIICHAOBOrO COCTaBa, HO
C BOJJIACTOHHTOBOH cTpyKTypoi. Ipu otxire sta ¢asa nepexonut B auoncuz [39].
PasmepH asieMeHTapHO! S9eiKH BOJIACTOHUTA YMEHbBIIAKOTCS C yBeJIeHHeM Cofiep-
wannst Mg[40]. Mexay CaSiO; u MnSiO, cyimectByer HenpepHIBHBI P/l TBEPABIX
PacTBOpOB Co cTPyKTYypoH BosnactoHHTa [41]. BricoKoKene3HCTHE HCKYCCTBEHHEIE
COeIMHEHHUSI HMEIOT CTPYKTYPY BoJsuiacToHHTa (PB-opMEI]) TONBKO HPH BLICOKOR
Temneparype; Huxe 940—980° o6pasyercs renenGeprut [33, 411. INo-Buaumomy, Ma-
JIasi ¥KeJIe3UCTOCTh MPUPONHEIX BOJIJACTOHHTOB CBSI3aHA HMEHHO ¢ 3THM 06CTOSsI-
TeJIBCTBOM — MDA OTHOCHTE/ILHO HH3KMX TEMNePaTypax NPOLecCoB CKapHOOGpaso-
BAHHUs! JKEJIC3NCTHIC COCNIMHCHHS C TefleHOePriuTOBOM CTPYKTypofi yCTofuMBee, deMm
C BOJUIACTOHUTOBOH, a- H PB-Cay[SizOyl MoryT conepxath o 3% TiO, [42].

Ananuse:

1 2 3 4 5 6 . 7
NaxO — — 0,12 — 0,02 He 06H. —
K20 — — 0,07 — He ofH. » —
MgO Cu. Ca. 0,22 He 0GH. 0,26 0,50 0,14
Ca0 38,86 38,46 48,16 47,86 47,73 47,92 48,72
MnO 1,22 5,06 0,03 0,13 0,06 0,03 0,08
FeO 9,29 5,04 0,18 He o6m. 0,08 0,36 0,72
Fe:03 Ca. 0,37 — 0,58 0,21 — —
AlOg — 0,37 — 0,12 0,15 — —
SiO, 50,00 50, 64 50,82 51,10 51,56 50,74 50,76
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ckanosutoM. ITpH oueHs BEICOKOH IIETCYHOCTH PacTBOPOB BOJLIACTOHHT O6pasyeTcs B
30He 5HI0CKAPHOB B IapareHe3|ce C OPTOKJIA30M HJTH CKanoauToM. BHe 3aBHCHMOCTH
OT IIENOYHOCTH 06pa3oBaHHe BOJIJIAaCTOHHTA BO3MOKHO JIIIb IPH HU3KHX 3HAYEHHSAX
XHMWYeCKHX NOTeHNHANOB Mg M ocobenno Fe; mpy X noBEIIEHHH BMECTO BOJLIACTO-
HHTa 00Pa3yeTCsi COOTBETCTBEHHO THOICHI, CATHT WJIH refieH6eprut. Ilout MorOMH-
HepaJibHble BOJJIACTOHHTOBEIE CKADHE! XapaKTepHh A5t (DIaHTOBBIX YacTell MecTo-
POKIEHHH, KOTOphIe OOBYHO OTJIHYAIOTCS HENOJHBIM Pa3BHTHEM CKAPHOBBIX KOJIO-
HOK M IapareHe3ncaMH MaJlOi KeJIe3HCTOCTH.

Hawnbosee BLIcOKOTEMMepaTypHEIE acCOIMAIHH BOJUIACTOHHTA (Ge3rpoccydisipo-
Basi anmsi) OGBIUHO XapaKTepH3yIoTCH Majioi rayGunnocTio [30], xoTs M3BecTHEI
H B OueHb MIyGMHHBIX oGpa3oBanusx [44, 52, 53]. Menee BricokoTeMnepaTypHas
[HPOKCEH-TPaHAaT-BOJLIACTOHHTOBas acconManus Gogee raybunna (3—4 xm) [54].
BoJsinacToOHHTOBEIE CKapHH OOLMHO Ge3pyiAHbl, HO MOTYT OBITh H PYZAOHOCHEIMH
[54, 55]. ITomMHMO OGBNMHEIX H3BECTKOBHIX CKADHOB, BOJJIACTOHMT OTMEYAeTCA H
B aBTOPEAKIIHOHHBIX H3BECTKOBRIX CKapHaX, 06pa3yIomAXCcs B pe3yJibTare KajablHe-
BOrO MeTacoMaTo3a MO yNkTpaba3uTaM, MIEJOYHEIM yJIbTpaba3utaM H rabGpoMzam.

B CCCP B o6puno# acconuanui (IMPOKCEH, TPaHaT, KaJbHUT, pexXe CKaIOJNT,
IHOICH],, TPEMOJHT M Jp.) BOJUIACTOHHT BCTPeYeH BO MHOTHX MECTOPOXKAEHHAX
Cpenneii Aanu (ocHOBHO# paiioH BOJIJIaCTOHHTOBEIX MecTOpokzenni), Kasaxcrana,
Vpana, KaBkasa v 3akaBKkasbsi, JlansHero Bocroka u apyrux pa#ionos. B Cpenneit
A3HH BOJIIACTOHMTOBEIE NPOSIBJIEHAS] H3BECTHEl BO MHOTHX 30JIOTOPYAHBIX MECTO-
poxaenuax Yasbekucrana [56]; B paiione Uarkaneckoro u IlckeMckoro xpeGroB
B CBUHIOBO-IITHHKOBHIX MECTOPOXIAEHUAX AnManbkckoro pyaxoro nogs (Haknaii,
Katpanry, Kypraummnkan) [55, 57], BosnbdpamMo-MONTHGIEHOBBIX MECTOPOKIE-
nusx — Jlsurap [58, 591 1 Koitraw [60] ¥ B CBMHIIOBO-IIHHKOBOM MECTOPOXKIECHHH
Sanagneit Jxanraneik [61]. KontakToBo-MeTacOMaTHyeCKHe MNOPOIH BBICOKOTEM-
nepaTypHOil mocJaeMarMaTHyecKOH CTAafHH C BOJJIACTOHHTOM, KJIMHOIHPOKCEHOM,
am¢pubonamu u3Bectsl B Kokmanbckom xp. H ropax Typkecrano-Asas [62].
3HauuTeNBLHOE pa3sBHTHE BOJUIACTOHMTOBOH M NIHPOKCEH-BOJIJIACTOHHTOBOH MHHe-
panH3anHH XapaKTepHO Takxe Ijia Mectopoxienuit Kymbens, Munrbynak, Unm-
raH, Yan-Ata, Anteia-Tonkan [63], I'an-Ixunra, Aryopma, Kapa-Two6e, Kypy-
cait, Majixypa, Axkcait u np. [54, 61, 64]. Mecropoxzaenne Kypycait I1 — penkuit
HpHMep CBHHIIOBO-IIMHKOBOTO OpYAEHEHHS B CAMHX BOJIIACTOHUTOBEIX CKapHax [54].
B IentpanerHoM Kasaxcrane MOHOMHHepasbHBE BOJJIACTOHHTOBHIE HOPOABI H3-
BECTHHl B CBMHIIOBO-IIMHKOBEIX Mectropoklenusix AkcopaH 1 M HoBmit Akcopan
[65, 66, 67]1. TpeMOIMT-BOIIACTOHHTOBBIE CKAPHBI HMEIOTCH B CBHHIIOBO-I{HHKOBOM
Mecropoxnenn ['yibluan, rpaHaT-BoJJIaCTOHHT-Be3yBHAHOBEIE CKapHE H BOJLJIac-
TOHHTCOJIE PrKalHe POTOBHKH B CBHHIIOBO-IIHHKOBOM MecTopozKaeHHH Akzmxkan [61].
B Copckom mectopoxzennt (IOxwuwit Typraiil) BoJJIaCTOHHT cjaraer CKapHOBBIE
tesia MoraocThio 10 30 » [68]. Ha Ypane nposiBieHHsT BOJJIAaCTOHHTA COCPELOTO-
yenbl B TyppHHCKO# Ipynme MecTOpOMKAEHHI; CleNyeT OTMETHTh BOJJIACTOHHTCO-
IeprKanye H3BeCTHAKH BaguMmo-AsneKcaHapoBCKOro wmecropoxzenus [69, 70],
a TaKKe BOJUIACTOHHTOBEIE M TpaHaT-BOJIJIACTOHHTOBEE CKapHH P pOJOBCKOrO pyi-
Huka [61, 70]. Ha KaBkase nupokced-rpanat-BOJLIaCTOHHT- KB HTOBHE POrOBHKH
H TNHPOKCEH-BOJJIACTOHHTOBLIE CKapHbl pasButhl B TeipHbi-Ayse [50], rpanat-
HMHPOKCEH-BOJJIACTOHHTOBEIC W TpaHAT-BE3yBHAH-BOJIJIACTOHMTOBEIE CKapHBEI —
B koHTaktax Kasmunckoro ¥ Konryp-Ananresckoro untpy3usos [611, B Kens6az-
xapckoM M KenabekckoM pafionax [71, 72]. B SIKyTHM BOJIIACTOHHTCOAEpIKALHE
CKapHH H3BECTHH! B DMEJbIXKaKCKOM MecTopozkaeHn [44, 52, 53], B ak30koHTaKTaXx
Me3030HCKHX IETOYHHIX HHTPY3ui Annana [73] u npyrux paiionax [74]). Ha Jlanb-
mem Boctroke — B Jlanwneropcke [61], na Uykorke [75, 76], na Koabme [77].
Bosi1acTOHHTOBEIE M KBaPI-BOJIACTOHHTOBEIE TOPOLE!, BOJIACTOHHTOBEIE MPaMOPL
uMeroTcs B paiione CilofsiHCKuX ¢uioronmHToBHX Mectopoxienuit [78], B Kape-
sun — B Kankautexnacckom mecropoxienuu [61]. B xapGonaturax BOJJIACTOHHT
penok; o HaGiiofaeTcsi JIMHIB B KpaeBhIX YacTiX HEKOTOPHIX TeJ B accomMa-
IH¥ C OTHPOKCEHOM, KAJBIUTOM M aiaTHTOM; 4acTO OOHapy»kMBaeT HNPH3HAKH 3a-
MemeHMs1 KalbuutoM. B MitonuTax, ¢enrrax ¥ H3MEHEHHBIX MeJIMJIMTOBHIX MOPOAax
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GoJiee pacrpoctparen [79]. MsBecter B MaccuBax Osepras Bapaka, Byopu-fpeu
u Koenop wva Kosbckom m-ose [80, 811, B maccuBax Opnmxunua u 'ynHHCKOM
B Bocrtounoit Cubupu [82, 83].

B CIIIA KpynHefmHM TPOMBIIUIEHHHM MECTOPOXKIECHHEM BOJIJIACTOHHTA ABJIS-
erca Ywuic6opo B mir. Heio-Hlopk [84, 85]; sanexu Bonaacronnta (B cpeneM 75%
BoJtacToHuTa, 15% rpanara n 10% puoncuna) o6pasoBanuch npH CKAPHHPOBAHHH
KPEMHHCTHX T'DEHBHJILCKHX H3BECTHSKOB Yy KOHTAaKTa C MHTPY3HEH aHOPTO3HTa
[84, 86—88]. Bonbire 3anace! BostacTonnTa (OpHEHTHPOBOYHO 12 MyTH. 1) HMeloT-
ca B mecTopoxkienun Koyn-Cununr (. Kanndopuus, CIIA), rne nofeua senack
¢ 1933 r. 10 Havasna KCIUTyaTalliH MeCTOPOXKAEHHs ¥ mic6opo (1943 r.); KpynHbie
CKapHOHJHHIE TeJa COCTOSIT M3 YePEAYIOIIMXCH IOJOC BOJJIACTOHHTA, JMONCHAA M
rpanara [89, 90, 91]. KpymHEie 3anackl BOJIACTOHHTA HMEIOTCS H B APYTHX CKAPHO-
BHIX MecTopoxaeHnsnx Kanngopuuu [92—97]; u3 uux Baairt, Bom-Cnpurrro-Kanb-
on, lenoy, PuBepcaiin-Kayntu u Hubo-KayutH ABASIOTCS YHCTO BOMJACTOHHTO-
BEIMH MecTopoxkzeHuaAMH [48, 91, 98). ITomumo Kanwugopuuu, B CIIA ckonnenus
BOJIJIACTOHHTA H3BECTHHI B 1iTatax Apusona, Heio-Mekcuko, Hesaza, fOra, Ansic-
ka [99—105]; u3 HHX OPOMBILIEHHBLIH HHTEPEC NPEACTABJSIOT IOYTH MOHOMMHe-
pasibHHE BOJIIaCTOHHTOBBIE CKapHEI apH30HCKOTO Mectopoxaenmsi CunBepGen [48,
99, 102].

B MekcrKe NpOMBIILIEHHEE Te/Ma CYMIECTBEHHO BOJLJIACTOHHTOBHIX CKAPHOB
BCKDHITHL B 30JI0TO-MeIHOM Mectopoxeniu Canra-®e [106, 107, 108]; B cBHHLOBO-
IIMHKOBOM MecTopozxzeHnH Jlosopec [109], B HEKOTOPBIX IPYTUX MECTOPOKICHHAX
rop Coeppa-zne-Haiika [110]. Mesikue CKOmIeHHs BOJJIACTOHMTA H3BecTHH B Bpa-
suauu [111], Kanazne [108, 112], ITyspro-Puko [113). B Illsenun BoJIaCTOHHT
B HEMpPOMBIIIJIEHHEIX KOJIHYeCcTBax HMeercsi B ckapHax Mamncé |114], B ckapuupo-
BaHHHIX Jentutax paiioHa lunkrpysan [115], B xapbonaturax Anbré [116], 8 Hop-
Beru# — B oKpecTHOCTAX Ocsto [32], B roro-zanannoit ®unnsiuauy Ha o-Be [Taprac
H B Ipyrux mecrax [29, 117]; 8 Jlanun — na o-se Bopuxonem [118], B Bennko-
6pMTaHHH — B CKapHOBHIX oOpasoBanmsx Ckayr-Xuma u o-ea Ckaii [119, 120].
Kak moponoobpasyiomuii MHHepas COHEPKHUTCH B BHICOKOMETAMOP()H3OBAHHBIX
mMpamopax JlenontHHCKO# 30uE! Asbn (LIBefinapus) [121, 122]. Onucanbl HaXOOKH
BosracTonuTa Bo Qpanumnm [123], B BaBapuw (®PT) [1241, B Hramuu [125, 126]
H B IpyTux palionax Esponnl. B oro-sanaanom HMpane BossiacToHuT OTMEYEH B TEp-
MaJIbHO-MeTaMOp(H30BaHHBIX NMOpOJax Hesicuoro reresuca [311. B Hnonum 3Ha-
YHTEJIbHbIE MECTOPOKJIEHHS BOJIJIACTOHHTa HMeloTcsi: Ha o-Be Krocio — B Caiizioco,
SlocuBapu (npep. Pykyoka), B paiione Puyxo (upep. Kymamoro) [127, 128l;
B npedekrypax I'mpy, M6apakn [129, 130]. Hanbonee kpynube npoMbLLIEHHBE
3aJleXXM BOJIJJACTOHMTA H3BCCTHBl B CKapHAX H CKapHOHAAX MEIHO-BOJL(PAMOBOro
mecropoxienus SIMaro (mped. Slmarytu, o-B Xoncwo) [131, 132, 133] u Bosacro-
HHTOBOM MeCTOpOxJeHHH Ha 0-Be Kére [134]. JletanbHriii 0630p ANOHCKHX MeCTO-
poxzieHmii BosactoHmra cM. [51].

B VYranpe v KeHur H3BeCTHH BOJIJIACTOHHTCOJEPXKALIHE TOPOHl, CBSI3aHHEIE
¢ KapGonatutamu [48]. B anajiorMumbix ycioBusix B TaHTaHbHKe HaiifleH «mapa-
Bostactouut» [135]. B HamakBanense B KOHTaKTOBO# 30He TPaHHTHOTO MacCHBa
OGHapyzKeHbl KPYIIHBIE 3aJIe3KH BOJUIACTOHMTA, ACCOIMUPYIOMIEroCs € JTHONCHIOM,
rpaHaToM, Be3yBHAHOM, KaJbIMTOM M KBapueM [136]. B ABcrpanuy B HeGoablIMX
KOJINYeCTBaX BOJIJIACTOHHT H3BeCTeH B CKapHOBOM MeHOPYIHoM nosie Yunsaro [137],
B POTOBHKaX M CKapHax phiiona Tonownra [30].

MsBecTna Haxolka BOJIJIACTOHHTA B MeTeopMTe AJsibenfie (YIJIHCTBIA XOHIPHT)
B BHJIe C[IyTaHHO-BOJIOKHHCTHIX BHIICJIEHHH B mycroTax [138].

Jlobeua BOsIACTOHHTAa NpPOHM3BOAWTCA B YHacGopo (mr. Helo-Hopk, CIIIA),
8 Pusepcaiin 1 Uupo (mrr. Kammpopuus, CHIA), B Jlannupanra (QuHAAHINS) H
B Canra-Qe (Mekcuka). B CIIIA, rnaBabM 06pa3oM 3a cuer Yuac60po, ToGLBaeTCs
30—50 mowc. m BONMACTOHHMTAa B 10j, B Mekcuke 5 mewc. m, B Duniaanjuu
3,5 mewc. m.

Ham. Tlon neficTBHeM HH3KOTeMnepaTypHBIX PACTBOPOB BOJIJACTOHHT JIETKO
samemaercs KcornorantoM [80] u arperatom kanbuuta u kBapna [52, 139, 1401
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(Ca, Fe)sSigOs u comepzxur o 256% FeSiOg (munepan us Crayr-Xwuna). Hckycer-
BeHHO nosiydeH eppoBoJutactonut ¢ 76% FeSiO; [33]. Xum. ananus ¢eppososnia-
crouuta ¢ o-Ba Ckait (Lomnannus): MgO — ue o6H., CaO— 38,86, MnO — 1,22,
FeO — 9,29, Fe,0O; — e o6H., Si0, — 50,00, TiO, — ci., Hepacts. oct.— 0,45,
cymma 99,82; anan. Buncent [32]. Tlepecuer ma mumanw naer: CaSiO, — 80,6,
FeSiO; — 17,1, MnSiO;—2,3%. Hecmotpsi Ha TO, 4TO IPH BHICOKHX TEMIEpATy-
pax mexny CaSiO; u MnSiO, nabionanace nosHas cMecumocts [41], B npuponsoM
(eppoBoJacTORUTE Ccofiepzkanne MnO we npeBrmiaer 5,6% [19]. Va. . 3,09.
IIBer Gesplil ¢ KpeMOBEIM OTTEHKOM. [lJifi aHaJH3HPOBAHHOTO MaTepHaja C O-Ba
Ckait: ny = 1,653, n, = 1,640; (—) 2V == 60°; cNp = 44° (B ceuennH, HepICH-
JIUKYJSIpHOM 30He cralHocTef); B cpesax | Np yron noracamusi O OTHOMIEHHIO
K yAnuHeHHI0 5—6°. Otmeuens! npocteie Boinnky no (100) [32]. 3amemenne uactn
Fe?* B ¢eppoBOsTacTOHHTE Ha Mn?* He BJIHSET Ha ONTHUYECKHe KOHeraHTH [19]

Ouens pefok. BnepBrie o6Hapy2ker B CkayT-X uje (AHIJIHS) B 30HE SHIOKOH
TaKTa JIONepHTOB; CONMpoBOXaeTcs refienbeprutom [32]. B Hnonnn ¢epposossa-
CTOHHT BCTPeYEH B KCEHOJIHTE B aHAE3WTOBOH JaBe ByskaHa Kauny mHa ceBepo—)
BOCTOKe 0-Ba XOHCIO; JIpyTHe MHHepaJsibl KCEHOJIHTA — aHOPTHT W KJIWHOIHPOK-
cen [17]. MaprasmeBo-xene3ncteifi Bosiactouut (FeO — 5,66%, MnO — 5,51 %)
HaiineH B ckapHax CCCP B acconmanuy ¢ JaTOJNHTOM, IHPOKCEHAMH M aHIPAIHTOM
[19].

Haspanne «MaHraHBosIacTOHHT» (manganwollastonite) ornocutes k Hecyine-
ctByomeMy B npupone muHany MnSiO; (Xunne K.— Xymo6a K., II, 1954—
1959, 244).

MexnJiockocTHEE PAcCTOSIHUS BoanacTonuTa u3 Yuanac (Mekcuka) *
CuKy-usnyvenne, Ni-puastp, D= 61,9 mnu

hkl I d hRl 1 d 1 d
200 40 7,7 003, 510,312 40 2,33 60 1,72
hll 10 4,05 601, 203 10 2,29 120 1,602
400 80 3,83 602, 312,511 60 2,18 10 1,531
002 80 3,52 403 5 2,08 5 1,515
hil 5 3,40 512 20 2,01 20 1. 1,478
202 80 3,31 602 20 1,98 30 1,455
1t 5 3,16 800 20 1,91 5 1,426
202 30 3,09 — 20 1,88 5 1,387
310 100 2,97 020 10 1,86 30 1,358
311 10m. 2,80 60 1,83 10 1,332
402 10 2,72 5 1,80 5 1,312
112, 600 30 2,55 5 1,79 Kpome toro 7 Jmuui
112, 402 60 2,47 40 1,75 1o 1,164

* ASTM, 10-487; ap = 7,88, by = 7,27, co = 7,03 &, o = 90°, B = 95°167, y = 103°25".

MexnocKOCTHBIE PaccTOSHUS <«TapaBoanacToMMTa® W3 Yuknoa (Pymbinus) *

CuKy-nsayuenne, Ni-puaptp, D= 61,9 mu

hkl I d inl 1 d I d
200 40 7,7 601; 203 40 2,29 10 1,531
h1z; 211 5 4,37 60Z; 322;521 60 2,18 5 1,515
400 80 3,83 403 5 2,08 20 1. 1,478
kit 311 5 3,73 592 20 2,01 30 1,455
002 80 3,52 602 20 1,98 5 1,426
202 80 3,31 800 20 1,91 5 1,387
121 5 3,16 20 1,88 30 1,358
202 30 3,00 10 1,86 10 1,332
320 100 2,97 040 60 1,83 5 1,312
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122;
122;
Q03;
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LRI 1 d hRI 1 d 1 d
321 10m. 2,80 5 1,80 5 1,295
402 10 2,72 5 1,79 10 1,273
600 30 2,55 40 1,75 Kpome Toro, 5
402 60 2,47 60 1,72 mavf o 1,164
520; 322 40 2,33 40 1,602

* ASTM, 10-489; ao = 15,33, by = 7,28, cy = 7,07 3, P = 95°24*
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Bycramut Bustamite
CasMn3 [SisOg] P]

Hasgan no umen# A. Bycramente (Bpouwsip, 1826).

XapakT. Bbiged. PagpnanbHO-MydHCTEIE M BOJOKHHCTBIE arperatel, pexke
KPYIHBIE IPH3MATHYECKHE KpPUCTa/Jbl H  CILIOIIHBIE  KPHCTaJJIHYECKHE
MaccElL.

CrpyxtT. w mopd. xpuct. Tpuka. c. C;— PI; a, = 15,412, b, = 7,157,
co= 13,824 A, a = 89°29", B = 94°51’, y = 102°66"; ao : by :co= 2,153 :1:
: 1,931; Z = 41[1]. IMapamerpsi @ M ¢, OycTaMuTa MOMKHO IIOJYYHTH YZBOCHHEM
COOTBETCTBYIONHX NApaMeTPOB BOJIJIACTOHHTA, B OTJIHYHE OT KOTOPOTO CTPYKTYpa
6ycramuta siBasiercs ceepxcrpyKrypoit [2, 31. Cornacro IMukopy u Béprepy 1],
Tuxopy u Ilpioury [4] u Beaory [5], ocHoBy cTpyKTyphl GycTamMuTa, KakK H BOJ-
JIACTOHMTa, COCTaBJIsIOT GecKOHeyHble JieHthl B3 (Ca, Mn)Os-0KTasnpoB, snexamue
B IJIOCKOCTH bc M BHITAHYTHIE BIOJIb OCH b. JIeHTBl HMEIOT LINPHHY B TPH OKTasfipa;
BIOJB OcH b (monepek nenthl) wepenytorcs Tpu CaOs-okTasapa M TpH MnQOg-okTta-
snpa. Broan newnth ¢ pebpoM Kaxkzporo Broporo (Ca,Mn)O¢-0KTaszpa conpsizkeHa
quoprorpymma [Si,0;], a yepe3 HeueTHble OKTAa3JIpBl MEPEKHMHYTHl «MOCTHKH» M3
TeTpasapoB Si0,, COEUHIONHE IHOPTOrPYHIEI B GeCKOHEUHYIO HENOUKY [Siz,Osl,
napaJjiiesibHyIo och b. CocTaBJifIOIIHE OCHOBY CTPYKTYPBl KAaTHOHHBIE JIEHTH pasfie-
JieHBl B MJIOCKOCTH bc KOJIOHKaMH H3 TeX Ke OKTas/[POB, HO MyCThIX. 3aMeTHOe pas-
anure mexay CaOg- v MnOg-0oKTasgpamMu H ynopsiJO4eHHOe HX pacloJioKeHHe 10~
3BOJIAIOT CYHTATL GYyCTaMHT He Mn-pa3sHOBHAHOCTHIO BOJIIAaCTOHHTA, KaK paHee
npeanonaraiock [2, 6, 71, a mnBofiHO#N conbio CaSiO; -MnSiO; [8]. Onnako Ca u
Mn, mo-BHAMMOMY, MOTYT 3aMemjaTh IPYT JPyra; Kak NOKA3bIBAaIOT aHAJM3El, OT-
Howenne Ca : Mn MoOxkeT CyllecTBeHHO oTamuatbesl ot 1 : 1; n3burounnii Ca 3a-
MeIaeT JMHIb Te aToMbl Mn, KOTOpbIE HAXOpATCA TOJbKO B mosumud Mn (1)
[41; Fe®+ MoxeT HaXOIMTLCS B CTPYKTYpPE B OKTa3[[PHYECKON M TETPasfpHUeCKOH
koopanHauusix [9].

Xopolo 06pa3oBaHHbe KPHCTAJJIE! HE H3BECTHEIL. i

®u3s. cs. Cn. no (010) Becbma coBepiiennasi, o (110) u (110) — coBepuenHas,
}10 (100) — oryernuBasi. IlnockocTH cnafiHOCTH MMEIOT CJEAYIOHIHE KOOPAMHATHI

101]:







5C8 Cusuramet ¢ yenouxami KpemHexucsopoOuvix mempasopos

Avannsmr:
1 2 3 4 5 6 7 8 9
Na:O — — — — — — — 0,17 0,02
K20 — — — — 0,27 — — 0,49 0,01
MgO 0,65 1,06 0,50 0,92 1,18 0,88 1,90 1,07 0,10
Ca0 25,20 22,62 22,04 20,52 18,16 14,98 14,93 12,24 12,75
FeO 0,27 0,25 2,99 0,48 8,63 1,87 0,75 6,89
MnO 25,20 27,69 28,30 26,51 31,65 26,50 33,04 38,09 30,37
Zn0O 0,53 — 0,07 — - — — — —
BaO — — — — 0,19 — — 0,10 —
Alea —_ —_ —_ l,ll — 1,02 Ca. 0,31 ],9[
FesOs3 — — — He ofH. — He ofu. — 0,02 1,24
SiO: 48,44 47,78 48,27 47,93 47,66 46,32 48,31 46,25 47,24
TiO; — — — He 0.  — 0,03 — 0,02  He ofn.
HO+ — 0,12 — — 1,05 —_ He o6H. —_
Hgo__ — 0,21 — _ . 0,24 —_ 0,13 0)08
. n 0,34 — — — — — —_ —
Cymma 100,63 99,36 99,55 100,04% 99,59 99,65 100,05 100,08 ** 100,61
¥n. B — 3,317 3,31 3,386 3,425 3,420 — 3,46
ng 1,676 1,68670 1,690 1,692 1,692 1,707 1,703 — 1,710
Ny 1,674 1,68493 1,688 — 1,695 1,705 1,701 — 1,708
fip 1,662 1,67198 1,675 1,681 1,681 1,692 1,687 — 1,695
—yev 44°  40,9° 44,1° 37°  43,3° 35° 36,2° — 34°

CaO:MnO 1,27 1,04 0,98 0,98 0,75 0,71 0,57 0,41 —
* B 7oM upcne S — 0,12 (—O=8 0,06). *+ B oM gucae CO, — 0,44.

| — ®pankanu, wr. Heo-Jxepcu (CIIA), anas. Ilsuon [10); 2 — Jlomr6ap (IDeeuwms:), anas. Bnukc [6L
3 — @parkanf, wr. Hbio-Jxepcn, anan. Accapcon 16} 4 — Jomneckoe Mecropoxpenne (3aGafikaioe),
epan. Kynnosnu (17} 5 — Jiorr6an (leenns), anan. Jiuepcrpém [6]; 6 — TpeGypnanp, Kopuysan (Anrsms)
(18} 7 — Jlour6an (Ilseums), apan. Burpen [6]l; 8 — Hoparamarasa, nped. Hpars (fnorns), anan. Xapa-
mypa [19% 9 — Jlesonmup (Awrsms), anan. Xaym [20]

XuMm aHanu3wel cM. Takke [21].

Haxoma., Tunuysblil MUHepas MapraHlieBHIX W M3BECTKOBO-MApTaHIEBEIX CKap-
HOB, TNOCTOSIHHBIA CIYTHHK KOHTaKTOBO-MeTaMOpdH30BaHHBIX pyA. Mecramu obpa-
3yeT MOHOMHHepaJbHEE CKAPHOBEIE TeJa, HO Gosiee 00bUen B acConuarui ¢ regpou-
TOM, POJIOHHTOM, THPOKCMAHTHTOM, HoXamHceHHTOM, uwiedhepuroM, OpayHHTOM,
CIieCCAPTHHOM, POZOXPO3HTOM, MAaBTaHOKAJBIIHTOM, AHONCHJIOM, BOJLIACTOHHTOM
" 1p.

Berpeuen B komtakToBO# 30mHe Jlammparckoi#t ueTpy3um (A3CCP) B cocraBe
MapranieBeix ckapHoB [22]. Tloutn MoHOMMHepasbHBIE GYCTAMHTOBBIE CKapHBI
usBectunl B Tarmno-KyumunckoM pafione Ha ¥Ypane (Mectopoxjenis KasaHckoe,
JlunoBckoe u Xaxmuckoe) [23]. Bmecre ¢ pononntoM, GpayHHTOM, Te(ppPOHTOM,
CIeCCApTHHOM, TayCMaHHTOM H MapraHleBHIMH KapOOHaTaMu BXOAMT B COCTaB
MapraHieBbiX PyJ YCrHeHCKOH TeKTOHHYECKOH 30Hbl (PyAONposiBieHHs J[xymapt
# Kamnic) [24, 25). Pacmpoctpaner B AnThiH-TONKAHCKOM MeCTOPOKAeHHH
(TamxCCP) [26, 27]. B ckapHax JIOHHHCKOrO CBHHIIOBO-IHHKOBOTO MECTOPOXKICHHS
(3abaiikanpe) GycTaMHT CONPOBOXKAAETCST IHOMCHAOM M cyabduaamu (cdaniepur,
TaJeHnT, MNHPHT, XaJbKONHMPHT), HO BCTPEYAIOTCH ¥ yYaCTKH MOHOMMHEpaJbHEIX
6ycramutoBrix ckapoB [16]. B IOxuo-Xunraunckom mecropoxaennu (I[Ipumopbe)
HafileH B HeDOJBIIOM KOJHYECTBE B PErHOHATbHO-METaMOPdH3OBAHHBIX HUXKHEKCM-
6puiickux Mn-conepaxamux noponax [281. 3a pyGexxom GycramMuTconepamue map-
raHieBble CKapHbl HMeIOTCS B MecTopoXieRusx fnonun: Oxopu (nped. Hmarara),
Honatamarasa (nped. Mpare), Kaco (nped. Toruru), Coko n Mykoiisma (mpeg.
Kuoto), Bary, Kycyru u Takamopu (nped. IMarytH) u Jpyrue; noMHMO OOGLIYHBIX
MapraHIeBBIX CKApHOBEIX MMHEpaJiOB — COYTHHKOB OyCTaMHTa BO MHOTHX M3
9THX MeCTOpOMeHHH — OTMeueHH MapraHlieBble WeHbl FPynnel ryMHTa — ajuie-
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ranuTa ¥ covonut 119, 29—31]. B CHIA Gycramut JaBHO H3BeCTEH B MECTOPOXK]Ie-
nusx paiiona ®pankanua (wt. Heio-JIxkepen). [Tomumo tepponta, posiornTa (¢ HEM
6ycTaMHT HepPeIKO JaeT TOMOOCEBH€ CPOCTKH), MaHraHrelleHGeprura, IrAayKo-
XpOMTa, POJOXPO3UTA, MAaHTAHHTa, MHPOXPOHTA H APYIHX OOBMHHIX CHYTHHKOB
6ycraMHTa, MEHEpaJbHAsl acCOMHALHS 3[ieCh BKJIOYAeT MarHe3WajibHEIe M H3BeCT-
KOBEI€ CKAPHOBEIE MAHEpaHl (LNHHe b, GJIOrONHT, KyCOHANH, (Wil00OOPHT, MHHe-
paJjiel TpyInbl TYMHTa, JUONCH], aHAPaAJNT) H MAHEPAJIH [[HHKA (BHILJIEMHT, (ppaHK-
JUHHT, MUHKHT, raHut, rereposant) [6, 10, 11, 32]. B mBeackoM MecTOpOXKAEHHH
Jlonr6an 6ycTaMHT accOMHpyeTcsl ¢ poJoHHTOM, miebdepHToM, TeppPOHTOM H ApY-
ruMd MHHepaaamu [6]l. B ckaprax Hoeapm (Mrtanus) oH BeTpedaercsi COBMECTHO
¢ MaHraure/leH6epruToM, HOXaHCEHUTOM, NHPOKCMAHTHTOM, wWedbdepHToM H poIo-
autoM [21]. B mapranneBeix ckapuax Jlesponnpa u Kopuyassa (Axnrims) — B ac-
COLMATIHY C POIOHKTOM, Te(ppOHTOM, CIECCAapTHHOM, a TaKxke ¢ mupporHHoMm [20].
B mectopoxnennn Caca (IOrocnaBusi) 6yCcTaMHT H JKeJe3UCTHIH HOXaHCeHHT BXOIAT
B COCTaB CKapHOB CO CBHHIIOBO-IMHKOBBIM OpyneHeHueM [33]. B mecropoxjenun
bpoken-Xnun (ABcrpanusi) 6ycTaMuT HaXOAWTCS B aCCOI{HAIINH C MAHTAHIHPOKCMa-
JUTOM M Hoxancenutom [34].

Ota. Or poNOHATa H NHPOKCMAHTHTA OTJIHYAETCS MEHBHINM VIEJbHBEIM BECOM,
OTpHIATEbHEIM ONTHYECKHM 3HAKOM, 60Jiee HE3KMMH [IOKa3aTeIIMH IPEJOMICHM S ;
Kpome toro yros 2V y 6yctamura MeHblle, YeM y POJOHHTA, a JBYIPEJOMJIEHHE
MeHblIle, YeM Y MHPOKCMAHTHTA.

Hckycers. Tloayuen myTem BhilepKHBaHHS POJOHHTA Ha Bosjayxe mpu 1200°
B Teuenne 1 waca [30]. ITpu 1070° B atMocdepe a3ora 3a 15,5 yac. ocymecTBieH
NOJIHBIH Hepexofi MPHPONHOro HoxaHcenuta B Gycramut [34].

MexnaockocTHbE paccTosiHusi Oyctamuta w3 Bpoken-Xuina (Aecrpanms) *
FeKg-nanyuenne, Mn-¢puaerp, D = 114,59 mm

hkl 1 d hkl I d H d
200 10 7,29 123; 412 10 2,701 <10 1.887
201 <10 6,76 123 20 2,618 <10 1,852
1z <10 4,78 10 2,551 <10 1,824
112; 212 10 4,35 10  2,5035 40 1,775
T13; 302 <107 3,88 40  2,4545 10 1,746
410; 312 30 3,675 30 2,389 50 1,706
113; 401 10 3,56 20 2,261 50 1,6655
021; 021 30 3,39 50  2,2235 20 1,6555
104 10 3,31 20 2,1135 <10 1,608
122; 121 70 3,195 20 2,101 30w. 1,552
0i4; 022 <10 3,109 10 2,020 10 1,504
122; 501 60 2,982 20 11,9535 20 . 1,4785
501; 322 100 2,872 2 1,915 20 1,442
Kpome Ttoro, 8 auuniy
no 1,236

* ASTM, 13-175; a, = 15,46, by — 7,18, ¢, = 13,84, « = 89°34", B = 94°63", y = 102°47".
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