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K BOITPOCY OBPA30BAHVA JBOVHMKOB CTABPOJIUTA
B METAMOP®UYECKUX ITOPOIAX (HA ITPUMEPE
KPUCTAJUVIMYECKMX CIIAHIIEB KEMB, KOJIbCKVMH I1-OB)

UccnenoBan MexaHu3M 3apoxaeHus] 1 (OpMUPOBaHMS NBOWHMKOB CTaBPOJUTA B KPUCTAJUIMUECKMX TUIATMOKIIA3-
CTaBpONUTOBKIX ciaHiax. [lokazaHo, 4To oOpa3oBaHUE ABOWHWKOB B pacCMaTPUBAaEeMbIX MeTaMOP(MUUECKUX MOPOIax
TIPOUCXOAWIIO B PE3yJIbTaTe MEXaHUIECKOTO BO3ACMCTBUSI HAa 3apOBIIIA CTABPOJIMTA PACTSATUBAIONINX CUJT TUTACTUYEC-
KOTO "TeueHUus" CJIaHIIeB B Ipoiiecce ux ¢hopMupoBaHus. BHyTpeHHee cTpoeHUe MBOMHUKOB OTpaxkaeT MeTaMopdusm
CJIAHIIEB U TIOMOTaeT BOCCTAHOBUTH IMHAMUKY Pa3BUTHSI TIpOLIecca.

Benenne. CTaBpoIMT U3BECTEH KaK BeCchbMa pac-
TIPOCTPAHEHHBIM B PA3IMYHBIX TIOPONAX MHUHE-
paJi, 4acTo 00Opa3yoLIMil KPUCTAJIJIBI U TBOMHUKHA
[9, 6]. Kak MuHepaTbHOE CHIPhE CTaBPOJINT TIPEI-
CTaBJISIET UHTEPEC TpeXae BCero B METa/LTypruu
[5, 7]. B xpucrajmmm4yecKux cilaHIaX KeHBCKOM
CepuH, OTHOCSILENCS K BepXHEMY apxelo, CTaB-
POJINT SIBIIAETCS ONHUM W3 TJIaBHBIX MUHEPAIOB
YU TPUCYTCTBYET MCKJIIOUMTEBbHO B BMIE KpHUC-
tajutoB. Hambosee pacmpocTpaHeH B IIIaTMO-
KJ1a3-CTaBPOJMUTOBBIX CIaHIIAX, TAE COAepKaHUE
MuHepaia coctaBisieT 15—20 %. [maBHBIe Kpuc-
Tayiorpaduyeckue hopMbl Ha KpHUCTalIax KenB-
CKMX CTaBpOJUTOB: mpu3Mbl m {110} u r {201} u
nuHakounsl ¢ {001} u b {010}, yacTo BcTpeyaroT-
cs pBouiHMKU 1o {231}, pexe mo {031} [1]. He-
TaJbHOE U3yYEHUE CTaBPOJIUTA B KEMBCKUX CJIaH-
IIax paHee He OBLIO TIPOBEICHO M B HACTOSIIEE
BpeMsI CYILIECTBYIOT JIMIIb OTPHIBOYHbBIE CBEACHUS
0 ero reHe3uce. B cBA3M ¢ 3TMM HaMU TIPOBEICHO
HccieoBaHue YCIOBUI 00pa3oBaHUs CTaBPOJIM-
Ta Ha OCHOBE 30HAJILHOCTU M TBOMHWKOBAHMSI.
Kpucramsl crasponura. Cpocmku. OCHOBHas
JacTh arperaToB 3¢peH CTaBpOJIMTA B CIaHIIAX —
CPOCTKU. B HUX KpHUCTaLbl OPHUEHTUPOBAHBI
ciydyaitHeIM 00pa3oM. OCOOEHHOCTBIO CPOCTKOB
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SIBJISIETCS 0Opa30BaHNE M3 PA3HBIX 3apPOMBIIIEH 1
HE3aBUCUMOE Pa3BUTHE 30HAJIBHOCTU B KPUCTAI-
max (puc. 1). Bmecre ¢ Tem Kaxnblii UHAUBUI B
CPOCTKE MOXET UMETh CBOIO CXEMY 30HAJIBHOC-
TH, YTO CBUJETEIBCTBYET 00 MX OAHO- WU pa3-
HOBPEMEHHOM 3apOXKIECHUH.

Jleolinukuy — 3aKOHOMEpPHBIE CPOCTKU KPUC-
TaJJIOB, MMeEMIIHe OOIIYyI0 TUIOCKOCTh cpacTa-
HUSI U COTJIAaCOBAaHHBIE 3JIEMEHTHI BHYTPEHHETO
crpoeHusl. [JIoCKOCTSIMU TBOMHUKOBAHUS B CTaB-
poymTe ciyxat m1ockocth {031}, o0yciaoBIMBa0-
mIasl mepece4yeHrne KPUCTAILTIOB IO MPSIMBIM yT-
JIOM, M IUIOCKOCTb {231} — mox yrmiom 60 /120
[9]. YuuTheIBasi, 4TO IIOCKOCTH JBOWHUKOBAHUS
B KpUCTaJ/UlaX CTaBpPOJIWTA TapajuiesibHa TpaHu b
(010), MBI U3MEPSITTU YIIbl MEXIY 3TUMU TpaHs-
MU B pa3HbIX KpUCTaLIaX, YTO MO3BOJUIO OMpe-
JIEeNUTh TUIl ABOMHMKOBaHUS (puc. 2). Bcero
ObIJIO M3ydyeHO 46 KpHUCTaaaoB, U3 KOTOPBIX 7
0OKa3aJINCh NBOMHMKAaMHU, B TOM 4YHCIEe 3 — TIO
miockoctu {031} 1 4 — mo miockoctu {231}.

HMccremoBanust 1okasajv, 4TO IBOWHHUKOBA-
HUE CTaBpOJIMTA B KPUCTALIMYECKUX CIIaHIAX
KeWBCKOI CBUTHI MMeeT orpaHudeHus. Bo-mep-
BBIX, IBOWHUKU BCTPEYAIOTCSI TOJBKO B IJIATMO-
KJ1a3-CTaBPOJIMTOBBIX CJIAHIIAX, 4 B KUAHUTOBBIX
claHIax He o0pa3ytoTcsi. Bo-BTOpbBIX, IBOMHUKO-
BaHUIO TIOABEPKEHBI TOJIBKO KPUCTAJIBI, "Tuia-
Bapomnue” B cyocTtpate. He ycTaHOBIEHBI IBOVi-
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HUKJA B KpHUCTa/UlaX CTaBpOJIMTA, HapacTaOIIUX
Ha CTEHKU TPEILINH.

3apoxkaeHue ABOWHMKOB. JIBOMHUKYU CTaBpOJIU-
Ta JOCTOBEPHO OIPEAESIOTCS M0 BHYTPEHHEMY
cTpoeHMIo KpucTtaioB. IlpeamosaraeTcsi, 4To Ha
paHHeN cTagun MeTaMop(du3Ma 3apOAWIINCH Sapa
KPUCTAJJIOB CTaBPOJIUTAa, KOTOPBIE IOJ EHCT-
BUEM CUJI TIJIACTUYHOTO "TeueHus" ClIaHLa YIJIU-
Hsuch. CTpYKTypa KPUCTAIIIOB ITOKA3bIBAET, YTO
3apOXIeHNEe ¥ KPUCTALTA3ALMsI TBOMHMUKOB ITPO-
M30IIIM Ha 3TOM CTaauu BCIeACTBUE Aedopma-

1 sm

Puc. 1. CpocTOK ABYX KPUCTA/UIOB CTaBPOJIUTA, OKa3aHa
CTPYKTypa 30HaJlbHOCTU: I — si1po, 2 — BTOpasi 30Ha (pe-
TylmpoBaHa), 3 — TpeTbst 30Ha. Llnud

Fig. 1. Intergrowth of two staurolite crystals. The zoning
structure is shown: / — nucleus, 2 — second zone
(retouched), 3 — third zone. Thin section

Substrate > mm 110-10

120

Crystal-2

Puc. 2. Cxema M3MepeHHMsI yrja MeXay IpaHsIMU KpUC-
Tauta-1 1 2 B nBoitHUKe cTtaBpojuta mo {231}. Lmd,
Hukoiu +. CyGcTpaT — MYCKOBHUTO-KBapliieBasi OCHOB-
Hasl TKaHb MOPO/Ibl, B KOTOPO POCIU KPUCTAILIbI

Fig. 2. Scheme of the angle measuring between crystal-1
and 2 faces in the staurolite twin according to {231}. Thin

section, nicoli +. Substrate — muscovite-quartz basic
tissue of the rock, where crystals grew
40

LIMM pa3pblBa B HEKOTOPBIX KpucTamiax. Mop-
(osorus simep CBHIETENIBCTBYET, YTO OHU €Ille He
ObUIM OrpaHeHbl MOJHOCTbIO, HO Ha HUX MPU-
CYTCTBOBaJIM, BEpOSATHO, I'paHWM TnHakomma C,
MOCKOJIbKY TIOC/IeAyIollee pa3BuUTUEe (yIIuHE-
HUE) TMPOUCXOIWJIO BAOJbL OCU c¢. BUXYyIIUMU
cUJIaMU JIJis1 "pacTsLKeHUs!" KPUCTAJIOB B KPUC-
TaJUTMYECKUX CJIaHIlaX MOIJM OBITh medopMa-
LIMM BMelIalolleil mopoabl, MOABEPKEHHON "Te-
yeHuo" [10] u pedopmauuu MuHepajia Kak
"yyaCcTHMKA, BOCIIPUHUMAIOIIIETO BHEIIHUE Hall-
psoxkenust” [11]. ImyGuHHOE TIacTU4YeckKoe "Te-
yeHue" Marepuana nmpu oOpa3oBaHMM KHUAHUTO-
BBIX CJIAHIIEB Ha 3Tale PerMOHAJIbHOTO MeTa-
MopdusMa MHorue ucciaenoBaTenu KeitB mpu-
3HAIOT KaK MeXaHu3M (opmMupoBaHus mopoxn [1,
8]. Creayer OoTMETUTb, YTO B Mpeodsajaroiei
Macce KPHCTaJUIOB IBOMHMKU He OOpa30BHIBa-
JINCh BCJIEACTBUE TOrO, 4TO Aeopmaliust pacTsi-
JKEeHUS sijipa Tpoucxoauia 6e3 pa3pbiBa CIUIOLI-
Hoctu. Hekoropsle ucciaenoBaTesv MoJaraor,
YTO pacTsDKeHHe KPUCTAJUIOB 6e3 pa3phiBa CILIOII-
HOCTU MOIJIO MPOM3ONTU B pesyabrate aedop-
Malluy Marepuaja sapa 1o MPUHIAITY “"MUTpa-
LMY AUCIOKALIMIA" pelIeTKU U TPAHCISILIMOHHOTO
ckonpxeHus [10], compoBOXIABIINXCS 3aJICUM-
BaHUeM AedeKToB. MexaHu3M "3ajeuuBaHus” Je-
(opMHUPOBaHHBIX KPUCTAJUIOB OMMCaH B paboTax
I.I1. Tpuropsena [3], H.I1. FOmkuna [11].

[lepBole MpU3HAKKM TBOMHUKOBAHMS HabIIONA-
I0TCSl B pa3pbiBax siipa KPUCTAIJIOB CTaBPOJIUTA.
B HEKOTOPBIX KpHCTa/IaX BCTPEYaeTCsl KIIMHO-
00pa3HbI Bpe3, B KOTOPOM HaXOAWUTCS 3apOJbIIII
npyroro kpuctamia (puc. 3). Takum obGpa3oM, B
JIBOMHUKAX CTaBPOJIMTA KPUCTALIbI 3apOXKIATUCH
Pa3HOBPEMEHHO M CIIEAYET BBIAEIATh KpHUCTaLI- 1
U Kpuctami-2. Kpucrani-2 wu3HavyalbHO ObLI
opueHTHpoBaH aubo mo {231}, 6o mmo {031}. B
JajbHeHIleM ero pa3BUTHE MPUBOAMIO K oOpa-
30BaHUIO KOCOTO MJIM KPEeCTOOOpa3HOTO IBOM-
Huka. BecbMa WHTEpecHO, UYTO 3apoXkKaeHUe
KpHUCTalIa-2 ¢ ABYX CTOPOH KpHcTauia-1 mHoraa
MPOUCXOAWIO HE OAHOBpeMeHHO. IIpoTuBomoO-
JIOXKHAS TIOJIOBUHA KpUCTalIa-2 TOSBIISIIACH
Mo3/[Hee, TeM He MeHee OPUEHTUPOBKA KPUC-
Tajuia-2 1O TUIOCKOCTH COXpaHsUIach, ITO3TOMY
MOXHO TojlaraTh, YTO MPU 3apOXKACHUU MEPBOi
yacTu KpuUCTajla-2 B Kpucrauie-1 yxe ObLIa
3aj10keHa "CKBO3Has1" MJIOCKOCTh JBOMHUKOBAHMSI.
Hecmotpss Ha pasHy0 OpMEHTHPOBKY B TIPOCT-
paHCTBE U pa3Mepbl, ABOMHUKOBBIN IIOB pac-
TTOJIOKEH Bcerma OJIM3KO K CepelHe CPOCIITUXCS
KPHUCTAJLIOB.
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102-10
3
Crystal-1
2
1
2 1
3
Crystal-2 5 mm

Puc. 3. HauanbHas ¢asza 3apoxxaeHUs KpucTauia-2: 3apo-
OBl HaOJMI0maeTcss B KIIMHOOOPA3HOM Bpe3e C OJHOM
CTOPOHBI KpHCTajia-1. DJIeMEHTBl BHYTPEHHETO CTpoOe-
HUsI KpUCTaUioB: I — sa1po, 2 — BTopasi 30Ha, 3 — Tpe-
Thsl 30Ha. [Inud

Fig. 3. The primary stage of crystal-2 nucleation: the
embryo is observed in a wedge-like incision on one side of
crystal-1. Elements of intercrystal structure: / — nucleus,
2 — second zone, 3 — third zone. Thin section

YcTaHOB/IEHBl BCE MEPEXONHbIE CTaAuU POC-
Ta KpUCTa/UIa-2 OT 3apoXIEeHUS OO0 IIOJTHOTO
nepeceueHus: Kpucrtamia-1 (puc. 4, 5). B cBasu
C pa3HOBPEMEHHBIM TOSIBJIEHMEM TOJIOBOK KpHC-
Ta/ula-2 Hepeako HabJIofaeTcs HecoBHaleHUe
BBICOTHI pedep M rpaHell KpucTajuia-2 mo obe

lcm
90-10

Puc. 4. IIpomexyrouHas ¢dasza pocra aBoitHuKa. [Tpounzo-
110 "CKBO3HOE" TepeceuyeHne KpHCTAUIOM-2 KpHUCTas-
Jla-1 TpY TIOJTHOM paspbiBe €ro sapa. DJeMEeHThl BHYT-
PEHHETO CTPOEHUs KpUCTALIOB: I — siapo, 2 — BTOpas
30Ha, 3 — TpeThs 30Ha. Lllmmnd

Fig. 4. Intermediate phase of twin growing. A "through"
crossing of crystal-1 by crystal-2 at complete break of its
nucleus. Elements of intercrystal structure: 1 — nucleus,
2 — second zone, 3 — third zone. Thin section

CTOpoHBl OT Kpuctamia-1. KoHTakt Kpucran-
JoB 1 M 2 Bcerma mMeeT CTyleHUYatyi (opmy
BCJIEAICTBUE pAa3BUTUS WHIYKLIMOHHBIX TpaHei
(puc. 6).

3aBepuieHne popMUPOBAHUS IBOMHUKOB IIPO-
H3011JI0 OJHOBPEMEHHO C OKOHYaHUEM pacTsIxkKe-
HMS S1Ipa, T. €. Ha BTOPOU CTaINy KPUCTAJLTU3ALINHI
cTaBpoJiMTa. BHYTpeHHee cTpoeHUe KPUCTAJIOB
CBHIETEIBCTBYET O TOM, UTO TOCJIE 3aBEPIICHUS
CTaguy TIJIACTUYECKOro "TeueHus" ClaHIIeB 3a-
KOHYWJIOCH YIJIMHEHWE siIep KPUCTAJLIOB U (pop-
MUpOBaHUE JBOMHUKOB.

Puc. 5. TToMHOCTBIO pa3BU-
TbliA ABOMHMK: B KpUCTajl-
ne-1 sapo nepece4yeHo Kpuc-
TaJyioM-2, 00a KpucTajia
o0pocIM TpeTbeil 30HOIA.

DJIeMeHTbl  BHYTPEHHETO
CTPOEHUSI KPUCTAIOB: [ —
saapo, 2 — BTOpas 30Ha,

3 — TpeTbs 30Ha. Lnud

Fig. 5. Fully grown twin: the
nucleus in crystal-1 is cros-
sed by crystal-2, both crys- 3
tals got overgrown by zone
I11. Elements of intercrystal
structure: / — nucleus, 2 —
second zone, 3 — third zo-
ne. Thin section section

I cm
102-10
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5 mm
102-10

Puc. 6. CTpoeHre rpaHUIbI MEXIY KpUCTa/LIAMU B JIBOM-
HMKe: cTyrneH4aras $hopMa, yKasblBawolasi Ha WHIYKLIM-
OHHBbIN TUN rpaHei. nud, Hukonu +

Fig. 6. Structure of the boundary between crystals in a
twin: stepped form indicating the induction type of faces.
Thin section, nicoli +

O

+—

Puc. 7. Cxema ¢dopMHUpOBaHUS JTBOMHUKOB CTaBPOJIUTA:
1 — obpa3oBaHue giapa; 2 — pacTsLKEHME siapa Kpuc-
Tajia-1, 3ajeunBaHue 1e()OPMUPOBAHHbBIX YUYAaCTKOB, 3a-
poXaeHHe U POCT Kpucrtaiia-2; 3 — oOpactaHue ABOM-
HUKa OOIIei 30HOM, XpynKasi Aedopmalus U pa3BUTHE
MO3IHUX KBApLIEBbIX 1 XJIOPUTOBBIX MPOXUIKOB IO CTaB-
pOSIUTY

Fig. 7. Scheme of staurolite twins forming: / — nucleus
forming; 2 — crystal-1 nucleus stretching, healing of
deformed sections, nucleation and growth of crystal-2;
3 — twin overgrowth by the total zone, brittle deformation
and development of late quartz and chlorite veinlets on
staurolite

ITo3xe Bce KpUCTaJLTBI U IBOMHUKMW 0O0pacTain
TPETbEl 30HOM, KOTOpasl IMPUCYTCTBYET Ha BCEX
TpaHsIX.

OO6cyxkaenne pesyabraToB. McciiemoBaHus T0-
Ka3ajii, 4YTO HEKOTOPOI YacTh KPUCTAJIJIOB CTaB-
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pormnta B MeTamMopdHuyecKux Tmopomax Keiis
CBOIMCTBEHHO IBOMHMKOBaHME. JIBOMHUKM "TLia-
BaloT" B CyOCTpare, UMEIOT XapaKTepHOE JJIST CBO-
0OMHOI KpUCTAJUIM3AIlMM B PacTBOPE BHYTPEH-
Hee cTpoeHHMe. Bce KpHCTalbl IBYXTONOBEIE C
YEeTKO TIPOSIBJICHHON 30HAJIBHOCTBIO M OTpaHe-
Hbl cO Bcex CcTopoH. Cyasi Mo UX CTPOEHHUIO,
JBOMHUKOBBIM 1IIOB OOPa30BBIBAJIICSI B KpUCTa-
JIaX, HaTlpaBJIcHHE OCHM ¢ KOTOPHIX 0oJjice BCETo
COOTBETCTBOBAJIO HAITPABJICHUIO CIIaHIIEBATOCTH.

B omimune ot "mmaBaronux” B cyocTpare, Ha-
pocIliMe Ha CTeHKHM TPEIIMH KPUCTaJLIbI BCerma
OIHOTOJIOBEIE, TOJIOBKY WX HaIpaBIIeHBI B CTOPO-
Hy cybOcTpaTa. DTUM KpHCTa/laM He CBOICTBEH-
HO IBOMHUKOBaHWE. YIUIMHEHNE KPUCTAIIJIOB Ha-
IIpaBJ€HO B CTOPOHY cyOCTpaTa, OOBIYHO IIOIIE-
pEK CIIaHIIEBAaTOCTH, TPH 3TOM IIPEUMYIIECTBO
pOCTa UMEJIN Te KPUCTAILIBI, OCh ¢ KOTOPBIX Mep-
TIeHIUKYJISIpHA TIOCKOCTH TpellnHbI. M3ydeHme
30HAJIBHOCTH TTO3BOJISIET YTBEPXKIATh, YTO POCT
9THUX KPUCTAJUIOB OBUT HEe MEHee MHTEHCUBHBIM,
yeM "TJIaBaloImMX’, HO OHU He TIOABEPTAINChH JIe-
opMau pacTsKeHUsI, TTO3TOMY Cpean HUX He
BCTPEYAIOTCS ABOMHUKU.

[TpoBemeHHBIC UCCITEIOBAHMS TTO3BOJISIIOT IIPEI-
CTaBUTh TPEXCTAIMIHYIO cxeMy (POpMHpPOBaHUS
JIBOMHUKOB (puc. 7). Ilepsas cmadus kpucmannu-
3ayuu cmaspoauma — 3apoXIeHue sapa, BEPOsIT-
HO, COBITAZaeT C Ara- M KaTareHe30M OCaIOYHBIX
HOPOJl U COOTBETCTBYET COOBITUIO M, — "CUHTEK-
ToHn4YeckomMy Metamopusmy” (7= 450—560 °C,
P = 4—5,5 kbap). YciaoBust oOpa3oBaHUs SAEp-
HOI YaCTH KPHUCTAJUIOB CTaBPOJIMTAa COOTBETCTBO-
BaJl YCIOBHUSAM MeTaMOpGhUUYECKON peakiuyd B
CTaBPOJIUT-AUCTEH-ABYCIIOAIHON cyOodaumu [8].
Bmopas cmadus kpucmaniuzayuu cmaspoiuma
MIPOM30IIIIa O BO3ACHCTBUEM CHIT TIJIACTUIHOTO
"TedeHUs!" ClIaHLIA M, BO3MOXHO, B YCJIOBUSIX
"haunu OuMeTacomMaTo3a M TEKTOHO-METaMop-
uueckoii guddepeHINAINN", B Ka4ecTBE pe-
3yJIBTaTa KOTOPO#l pacCMaTpUBaeTCs CTaBPOIUTO-
BeIli Topdupobaactes (7= 500—600°C, P=
= 4—5 x0ap) [8]. MexaHn3M pocTa KpHUCTaVIOB
CTaBpOJIUTA HA 3TON CTaguM codetan medopma-
LIMIO ¥ HE3HAYUTEIbHBIN POCT OTAEIBHEBIX YacTei
KpucTasuioB. JledopMaliust compoBoxaaaach pac-
TSDKEHUEM sifipa, 3ajiedMBaHMEM €ro M KpUCTall-
JM3alueil BTOPOl 30HBL. YBeIWdeHHe o0beMa
KPHUCTAJIJIOB BO BpeMsI BTOPOI CTaguM OBLIO He-
3HAYUTEJIBHBIM, YTO CBMIETEIBCTBYET O CJIAOOM
TepeMeIeHUH THAPOTEPM U TIepeHOCE BEIlleCTRa.

Tpemwvs cmadus Kpucmaiiusayuu cmaepoiuma
MIPOVCXOAMIIA B YCIOBUSIX MHTEHCUBHOTO THIPO-
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TepMaJibHOro MeTacomarosza. Ha a3Toil cragum
MPOM30IIJI0 HapacTaHUE TPEeTheil 30HBI, PE3KO
YBEJIMUYUJICS 00beM CTaBpOJIMTa B claHIax. Me-
XaHU3M KPUCTAJTM3AllMM COOTBETCTBOBAJ MeTa-
COMAaTUYECKOMY C TMyJIbCAllMOHHBIM MOCTYIIJICHU-
€M pacTBOpOB, a OOCTaHOBKA — "CIIOKOMHBIM"
TEKTOHUYECKUM YCIOBUSIM, Aedopmalusi Kpuc-
TaJUTOB He TIporcxonuia. Poct KpucTamioB cTaB-
posuTa Ha CTaauu oOpa3oBaHUs TPEeTbeil 30HBI
MPOXOIMJI COTJIACHO MeXaHM3MaM, PacCMOTPEH-
HBIM B pabdorax A.I. 2Kaoduna [4] u H0.K. Bopo-
obeBa [2]. Haubosee nmpru3HaHO IpeacTaBlICHUE O
poCTe MeTaKpUCTaLJIOB OJ1arogapsi OKpy>KaroIum
MX IUICHKaM IuTalero pacrsopa [4]. OHo yno-
BJIETBOPUTEJIbHO OOBSICHSIET OCOOEHHOCTU OHTO-
TeHUM KPUCTAJUIOB CTaBPOJIUTa. AKTUBHOCTb POC-
Ta rpaHell KOHTPOJIMPOBaaach HampaBieHUEM MOC-
TYIUIEHUST pacTBOpoB. Ilocne 3aBepiiueHust opmu-
pOBaHUS KPUCTA/UIOB U ABOMHUKOB CTaBPOJIUTA
MPOMCXOAWIN COOBITUS, CBI3aHHBIE C 00pa3oBa-
HUEM XJIOpUTa, KBapla U APYTUX MO3THUX MUHE-
pajioB, KOTOpbIE IO TPELIMHAM IIEPECeKaloT pa-
Hee 00pa3oBaHHBIE KPUCTAJIbI CTABPOJIUTA.

BoBoapl. 1. /IBOMiHMKOBaHME CTaBpOJIMTa B
KPUCTAJUTMYECKUX CJIaHIIaX MPOUCXOIUIIO MeXa-
HUYECKUM IIyTeM B pe3yabraTe aechopMaiiuu
pa3pbiBa OJHOTO U3 KPUCTAJIOB TBOMHMKA.

2. JlepopManiysi — clIeACTBUE ILIACTAYECKOTO
"TeyeHUs1" KPUCTAJUTMYECKUX CJAHLEB B MEPUON
MeTaMopdHr3Ma 0CaTOYHBIX ITOPO/.

3. PocT n1BOMHMKOB 3aBEPIIWICS C OKOHYAHU-
eM TulacThuYeckoro "tedeHus” ciaHieB. Ilocrie
3aBeplIeHUs Ae(opMalny MIaCTUYECKOro "Tede-
HUsST" IBOMHUKM 0OpacTaii OJHOM OOIIEei 30HOM
B YCJIOBUSIX METaCOMATUYECKOTO Tpoliecca.

Hccaedosanus evinoaHenvl npu QUHAHCOB80U NOO-
depxucke npoepammvt No 24 "Hayunoie ocHogvl uH-
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manvHbix uccaedosanuii Ilpesuduyma PAH na 2011 e.
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FO.M. Hepadoscwvkuii

J10 MUTAHHA 1TPO YTBOPEHHS JABIMHUKIB
CTABPOJIITY B METAMOP®IYHUX
MOPOJAX (HA TIPUKJIIAII KPUCTAJIIYHUX
CJIAHIIIB KEMB, KOJIbCbKU I1-1B)

JocnigKeHo MexaHi3M 3apoKeHHs i popMyBaHHS ABiii-
HUKIB CTaBPOJITY B KPUCTAJIYHUX TUIarioKja3-CcTaBpoJii-
TOBUX claHuUsgX. IToka3zaHo, 110 YTBOPEHHS ABiiiHUKIB y
Hux MetaMopdiyHMX Mopodax BimOyBajocsi BHACTIIOK
MeXaHiYHOI Ail po3TAryBaJbHUX CUJ IJIACTMYHOI "Teyil"
CJIaHLIiB Ha 3apOJKM CTaBPOJIITY B Ipolieci ix (popmyBaH-
Hs1. BHyTpiliHs1 OynoBa OBiliHUKIB BimoOpaxkae MeTaMop-
¢i3M cIaHLIB i JoroMara€e BiZHOBUTU AWHAMIiKy PO3BUT-
Ky IIpOLIECY.

Yu.N. Neradovsky

ON THE PROBLEM OF STAUROLITE TWINS
FORMATION IN METAMORPHIC ROCKS

(ON THE EXAMPLE OF THE KEIVY CRYSTALLINE
SCHISTS, THE KOLA PENINSULA)

The genesis of staurolite twins in crystalline plagioclase-
staurolite schists of the Keivy schists (the Kola Peninsula)
has been studied. It is shown that the twins in the meta-
morphic rocks under question have formed as a result of
staurolite nuclei, being mechanically affected by stretching
forces of an elastic "flow" of schists during their formation.
The twins structure reflects metamorphism of the schists
and helps restore the process dynamics. A peculiar feature
of staurolite in the studied rocks is its zoning, remarkably
distinct in every crystal. A special paper is dedicated to the
study of the zoning. Major elements of zonal crystals are a
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nucleus and two I-genus zones. A thin II-genus zoning is
developed in I-genus zones. The structure of staurolite
crystals allows defining three stages of its formation. The
first stage is characterized by the formation of nuclei, i. e.
the embryos of future staurolite crystals on the initial stage
of the crystalline schists formation as a result of metamor-
phic reaction. The second stage of the staurolite crystalli-
zation comprises the nucleus stretching and the second
zone forming. The way the crystal grew in this period de-
pended on the crystal space orientation. The motive forces
for the crystals growth at the second stage were deforma-
tions of the comprising environment given to the "flow"
and deformation of the mineral as a "participant percei-
ving external stresses”. It is assumed that the nucleus
stretching deformation in the direction of the schists "flow"
occurred under the effect of forces of the elastic schist
flow. During the stretching deformation the nucleus elon-
gated with no continuity break or divided into two parts,
both of these parts being remote from the long crystal axis.
In the first case the twinning took place in a number of
crystals. It is supposed that the stretching of crystals with
no continuity break resulted from the nucleus material de-
formation according to the cell "migration of dislocations"
and translation gliding. The latter is accompanied by hea-
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ling of defects. The first signs of the twinning are observed
at the boundaries of a staurolite crystal nucleus. A wedge-
like incision with a twin embryo is observed on the nucleus
of twin crystals. The embryo was initially oriented accor-
ding to either {231} or {031}, which resulted in the forma-
tion of an oblique or cruciform twin. The crystal-2 hap-
pened to originate not on two sides of the crystal-1, but on
one side. The opposite half of the crystal-2 was formed
later. However, the crystal preserved its space orientation
on a plane, which provided the suggestion that a "through"
twinning plane existed in the crystal-1 during the crystal-2
origination. Interestingly, the twinning joint is always close
to the heart of the intergrown crystals. Thus, crystals in
staurolite twins originated at different times and it is ne-
cessary to distinguish crystal-1 and crystal-2. Depending
on the orientation according to {231} or {031}, crystal-2
grew and crossed the nucleus of the host crystal obliquely
of perpendicularly. The third stage of the staurolite crystal-
lization is characterized by regular tectonic conditions and
a growth of crystals in all directions. Once the nucleus
stopped stretching and the second zone crystallized, the
formation of twins finished. All crystals, including twin
ones, got overgrown by planes of the third zone, i. e. ob-
tained the current shape.
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