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TEPMOBAPUYECKHUE YCJIOBUSA KPUCTAJUVIMZAIIUUA TPAHUTOB
CEBEPHOI'O MACCHUBA (MYKOTKA)
11O JAHHBIM U3YYEHMUS INOJIEBBIX IIIITATOB

C nmomomrsio Meronuku W.E.Kamennesa u H.[I.CopokuHa mcciaenoBaHa 3aBHCUMOCTh Al-
Si-ymopsio4eHHOCTH U CTPYKTYp pacrhaja MeJOYHbIX MOJIEBBIX IINATOB U3 Pa3lIUYHbIX IPaHHU-
ToB CeBepHoro maccuBa (UykoTka) OT TepMOOapHUECKUX YCIOBUH MX KpHUCTaUTH3aluu. Briep-
BbIE Ul PETMOHA KOJUYECTBEHHO OIPE/IEICHbI 3HAYCHUS TEMIIEPATyphl U AaBIEHHS B TPAHUT-
HOW CHCTeMe B IEPHOJI Hayalsla YIOPSA0UEHUs TTOJIEBBIX [IATOB.

BbIsiBIeHO IporpeccuBHOE N3MEHEHHE AaBIIeHHs, KOTOPOe Ha IMO3JHEM dTare (opMHPOBa-
HUS JTUTUH-QTOPUCTHIX TPAHUTOB MPEBBINIAET JINTOCTATUYECKYIO Harpy3ky Ha 750 MIla. Bei-
JIBUHYTO IIPEIIONI0XKEHNE O BO3MOKHOCTH OOHapyxeHHs Ha UyKOTKE MECTOPOXKICHHH THIa
9KCIUIO3UBHBIX PYIOHOCHBIX OpEKUHIA.

CrnenaH BBIBOJ O BO3SMOXKHOCTH PAcIpOCTPaHEHHUs Ha MPOLECCHl PEIKOMETaIbHOr0 Marma-
tu3ma uneu B.C.Cobonesa — H.JI.JloOperoBa o CBepXaaBJICHUN.

Knrwoueesvie cnosa: TpaHuT, NOJEBON IINAT, TepMOOAPUUECKHE YCIIOBUS, CBEpXJIIABICHUE,
UykoTka.

THERMOBARIC GRANITE CRYSTALLIZATION CONDITIONS
OF THE SEVERNIY MASSIF (THE CHUKOTKA)
IN ACCORDANCE WITH THE FELDSPARS STUDY DATA

The Kamentsev I.E. and Sorokin N.D. method is used to investigate the dependence of Al-
Si-ordering and structure of alkaline feldspars decomposition in different granites from the Sev-
erny massif (Chukotka) under thermobaric conditions of their crystallization. The temperature
and pressure on the granite system in the initial period of feldspars ordering are determined
quantitatively for the first time for the region.

Progressive pressure change which exceeds lithostatic load by 750 MPa at the late stage of
lithium-fluoride granites formation is revealed. It is hypothesized that the deposits similar to ex-
plosive ore-bearing breccia can be discovered in the Chukotka.

The conclusion on possibility to apply the Sobolev-Dobretsov concept of superpressure to
interpret the process of rare-metal magmatism is drawn.

Key words: granite, feldspar, crystallization conditions, superpressure, the Chukotka.
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Beenenne. CoBpeMeHHas OLEHKa Iep-
CIIEKTHUB PYIOHOCHOCTH DPalOHOB TPaHUTOU-
HOTO MarMarui3ma TpeOyeT TIIyOOKOro u3yde-
HUSl MX T€0JIOTMYECKON HCTOPUH, MOCTPOEHUS
IPOCTPAHCTBEHHO-BPEMEHHBIX MOJENeH py/-
HO-MarMaTtuieckux oowvexToB. Ha momomip Mme-
TAIJIOTEHUU MPUXOAAT MUHEPAJIOTrUus U MeTpo-
JIOTHS, TIO3BOJISIONIME BBIACHATH U KOJIHYECT-
BEHHO OIICHMBATh YCJIOBUS (POPMUPOBAHUS
PYIOHOCHBIX TpaHUTOB. B pgaHHOW crartbe u3-
JIOKEHBI PE3yJIbTaThl UCCIIEAOBAaHUN THIIOMOp-
¢u3Ma IETOUHBIX HOJNEBBIX IINATOB, KOTOpHIE
HafpaBJIeHbl Ha OLIEHKY TepMOOapu4ecKux yc-
JIOBUHM KPUCTAJUIN3ALUU TPAHUTOB.

OoObexToM wuccnenoBanust sisuics Cesep-
HbIi TPAHUTHBIA MAacCUB, pACIOJIOKECHHBIM B
Hlenarckoit rpsae YykoTCKoro Haropas, B pai-
oHe YayHCKO# T'yObl. DTOT MHTPY3UB, COIPOBO-
KIAEMBIII MHOTOYHCIICHHBIMU  OJIOBOPYIHBIMHU
NPOSIBIICHUSIMU, MMEeT TpHU ocoOeHHocTu. Bo-
NEPBBIX, TEJIO TIaBHOM (a3bl, CI0XKEHHOE KPYII-
HO3CpHUCTBIMU OMOTUTOBBIMU TPAaHUTaMH, Ha
Pa3HBIX TUIICOMETPUYECKUX YPOBHSX MPOHHU3AHO
IUIACTOOOPAa3HBIMU  TeNaMU  IOPPUPOBHITHBIX
TPaHUTOB (anee B TEKCTe — «OMOTUTOBBIEC Tpa-
HUT-TIOpGUpBD») MommHOCTEI0 10 100 M 1 poTs-
YKEHHOCTBIO 10 5 KM [6]. MHOr03TaXXHBINA Xapak-
Tep pacrpeneieHus IONOIHUTEIBHON (a3bl U
Hepe3Kue JIeKaune KOHTAKTHI 3a1exkeil 03BoH-
T BBIIBUHYTH THIIOTE€3Y O PUTMHYHOM paccio-
eHHocTd 11yToHa [15]. Bo-BTOpBIX, B CBOIOBOI
YacTH IUTYTOHA HAOJIOAl0TCSI MHOTOYMCIICHHBIE
OTHOCHUTEJIHO MaJIOMOIIIHBIE CHIUTBI MUKPOKJIHH-
aJTbOMTOBBIX TPAHUTOB M TAWKH OHTOHHTOIOH00-
HBIX MUKPOTPaHUT-TIOPGHUPOB C IIUHHBAIBIUTOM
U TOIAa30M, IPUYPOUCHHBIE K KOHTAKTaM OMOTH-
TOBBIX I'DAHHUTOB M T'PAaHUT-TIOPGHUPOB (nanee B
TEKCTE — «IIMHHBAJIBAUTOBBIE TPAHUTHI U TPAHUT-
nop¢ups»). B-TpeThux, mmpokoe jarepaibHOE
pacrpocTpaHeHHe M CyOrOpH30HTAIBHOE 3allera-
HHE IMHHBAIBAUTOBBIX T'PAHUTOB OOYCIIOBHIIN
pa3BUTHE BO BMELIAIOUIUX TPAHUTAX CIA0OBIX Me-
TACOMaTUYECKUX HM3MEHEHMH (aluu LBUTTEPOB
(5-15 % HOBOOOpa3oBaHHBIX KBaplia, TOIA3a,
nporonutuonuta) [1]. Macmrabnas rpei3eHu-
3a1ysl OMOTUTOBBIX TPAHUTOB CYIIIECTBEHHO HC-
Ka3wia UX MCXOOHBIH I€OXUMHUYECKUH OOJIMK U

MoxHO NpEeAnoI0oXKUThb, 4YTO B FJ'Iy61/IHaX 3emin
TOCIIOACTBYIOT COBCPIICHHO 0co0ObIe yci0BUsl.

I'.Bunxnep, 1967

MOCIY>KMJIa IPUYNHON IOSIBICHMS €Ille OAHOU
HECTaHAAPTHOW THUIOTE3bl O MPUHAIICKHOCTH
ATUX TPAaHUTOB, BHIXOASIIMX Ha TMOBEPXHOCTH
Ha [Uomamd Gomee 250 KM’, K JIATHIi-
¢dTopucromy reoxumudeckomy tumy [5]. Iloa-
YepKHEM, YTO TrjaBHble 4epThl CeBepHOro
MaccHBa — ICEBJIOPACCIOCHHOCTh U LIMPOKOE
IUIOUIAHOE PAa3BUTHE BTOPHYHBIX JUTHOHH-
TOBBIX ICHKOTPAHUTOBY» — SIBIISIIOTCS CIIEII-
CTBHEM MPOCTPAHCTBEHHOT'0 COBMEIICHUS U
yepeloBaHUs IO BEPTUKAIW 3ajiekell Hop-
MaJIbHBIX OMOTHUTOBBIX W MO3THUX ITUHHBAIb-
JTUTOBBIX TPAHUTOB.

Hcxoanble qanHble. BUOTUTOBBIE TPAHUTHI
U TPaHUT-MOP(UPBI, U3 KOTOPHIX B OCHOBHOM
cocrout CeBepHBI MacCUB, CJIOKEHBI BHICOKUM
MHKPOKJIMH-TIEPTUTOM, OOOTaIlleHHBIM ~ ATbOU-
TOBBIM MHUHAJIOM U cojepxaumm 10 12 %
aTbOUTOBBIX ~ BPOCTKOB. Ero  MOHOKIMHHAS
YIIOPSIOYEHHOCTD #—f, KoneOsercss B mpenenax
0,62-0,76, a TpUKIMHHAS YHOPSAOYEHHOCTH
110 —#ym cocTaBiasieT B I'PaHUTAaX B CPEIHEM
0,69 u camxaercs B rpanuT-nopdupax mo 0,52.
BkpamneHHukrn  OMOTUTOBBIX TPAHUTOHJIOB
MIPE/ICTABJICHbl BBICOKAM OPTOKJIA3-TIEPTUTOM U
HUBKUM CaHUAWHOM C TPUKIMHHOW YIOPSIIOYEH-
HocThio, m3Menstonieiics or 0,00 no 0,29. Onn
SBJIAIOTCSL Hanboliee KpallHUMH TIEPTUTOBBIMHU
pasHocTsiMH, coxepxkammmu 10 20 %  ansou-
TOBBIX BPOCTKOB (Ta0.1).

[{uHHBaIBAUTOBBIE TPAHUTHI W TPAHUT-
nophUpsl CIOKEHBI CYIIECTBEHHO KaJMEBBIM
MPOMEXKYTOYHBIM MUKPOKJIMHOM C TPUKIMHHON
ynopsaoueHHocTeto 10 — tym = 0,74+0,83. BeI-
COKHE TPUKIMHHBIC OPTOKJIA3-TIEPTUTHI BKpar-
JICHHUKOB B IIMHHBAJIBIUTOBBIX TPAHUTOHIAX
OTJIMYAIOTCS OTHOCHTEIHLHO HU3KOH YIOpSIIO-
geHHocTbio (#,0 — t;m = 0,30+0,52), mpeBocxo-
JSIIed, TeM He MEHee, YIOPSJI04YeHHOCTh Op-
TOKJIA30BBIX BKPAIUICHHUKOB B OWOTHUTOBBIX
rpanutax (tabn.l). IlomeBbie mmaTel NWH-
HBaJIBJAUTOBBIX TPAHUTOB OTJIMYAIOTCS OT IIO-
JIEBBIX IIIATOB OWOTHUTOBBIX TPAHUTOB BHICO-
KOH yIOpSA0YEHHOCThIO, TOBBIIICHHBIM CO-
JIepKaHUEM OPTOKIJIA30BOTO MHHAJA, CIa0bIM
pa3BUTHEM TEPTUTOBBIX CPACTAHWHA W pEIIeT-
YaThIM JBOMHHUKOBaHHEM [2].
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Tabauya 1

YIopsino4eHHOCTE M COCTAB IIEJI0YHBIX MOJIEBbIX IINATOB U3 PaHUTOB CeBepHOro IIyTona [2]

Coneprkanne Al B [SiO4] Mornsipuas AJILOUTOBBIC BPOCTKH
Neni/n I'pymnna ogHoha3HbIX TOPOL Jons
#©0 tm 10 =tm Or, % O0bem, % | Pasmep, MkM

1 BuotuTOBBIE rPaHUTEI:

B 0,47 0,37 0,08 73,4 14 8,60

OM 0,77 0,07 0,08 79,7 13,30
2 BroruToBbie rpaHUT-IOPGUPEL:

B 0,47 0,36 0,09 73,6 10 9,60

OM 0,68 0,16 0,08 80,6 6 14,50
3 [{uHHBaNBIUTOBBIC IPAHUTHL:

B 0,58 0,20 0,11 74,3 6,00

OM 0,83 0,03 0,07 89,2 5 11,50
4 L{uHHBaIBINTOBBIE TPAHUT-TIOP(UPHL:

B 0,65 0,13 0,11 73,2 3 0,50

oM 0,81 0,07 0,07 92,4 3 4,00

IIpumeuanue. Hymepanust CTPOK COOTBETCTBYET IOCIIEIOBATEILHOCTH 00pa30BaHUs I'PaHUTOB. B — BKpaIuIeHHUKH,

OM — ocHOBHas Macca.

Metoanka ucciaenoBaHui. YcioBus oOpa-
30BaHKs TpaHUTOB CeBEpHOrO MaccuBa ObLIN HC-
cieoBanbl ¢ noMoulbro Meroguku M.E.Kamen-
nesa 1 H.J[.CopoknHa, OCHOBaHHOM Ha MoJe-
JSIX TIPOLIECCOB pacIiafia TBEPAOro pacTBopa M
Al-Si-yropsimodeHuss mosneBbIX mmaTtoB [7, 8,
11]. bazoBele mMomenu pa3paboTaHbl UIs CyXHX
YCJIOBUI PaBHOMEPHOT'O OXJIKJIECHHS HIETOYHbBIX
TMOJIEBBIX IIMATOB B 00JIACTH OONBIINX 3HAYCHUI
temneparypsl  (6onee 500 °C), korma Al-Si-
YIOPSIOYEHUE U pachaj OCYLIECTBISAIOTCS ITy-
TeM B3auMoau((y3urd COOTBETCTBEHHO AITFOMH-
HUS — KpeMHUsI U Kaimsa — Hartpus. CoaepxaHue
Al B mo3utuu ¢; (C;) OTKIJIOHSIETCS] OT HAYAJILHOTO
paBHOBecHOTO (Cp) B 3aBHCHUMOCTH OT TEMIIepa-
Typbl Havana ynopsaouenus (7o), napnenus (P) u
CKOPOCTH OCTBHIBaHUSI () TIOJIEBBIX IIIITATOB:

KyRT

_ KRG | _9-PAV
(O-PAV)g

G =Gexp RT
0

» (D

rae Ko — nocrosiHHas ynopsimouenus; Q u AV —
SHEPTUsl U yIENbHBI 00beM aKTHBAIUU YIIO-
PAIOYEHUS.

B npemioxxeHHOM Monenu paBHOBECHas
YIOPSAIOUEHHOCTh OILIEHUBAETCA C HUCIOIb30Ba-
HHUEM SKCIEPUMEHTAbHBIX TAHHBIX:

Co=10,897—-0,000337, - 0,00414b,  (2)

rne Ab — conepxanue aTpOUTOBOrO MUHAJIA.

CKOpOCTh OCTBIBaHHUSI IOJIEBBIX INIATOB
omnpezenseTcs, NCX0/s U3 HadyaJlbHOW TeMmIepa-
Typsl pacnaga (7,) u pasmepa aJbOUTOBBIX Jla-
Mmeneii (A) B meptutax [7]:

Kzansz

o _20,
4x2Qp

; €)
RT,

exp

rae K —nocrosiHHas pacnana; (), — DHeprus ax-
THBAIIMU pacraja.

Bemnuunsl Ko, K, O, Op, AV — aBnsrorcs
MTOCTOSTHHBIMH, 3aBHCSAIIMMHU OT COCTaBa TOJIe-
Boro mmara [11].

Takum oOpazom, HabIrOMAEMast YIOPSAO-
YEHHOCTh TIOJIEBOTO IITIaTa OMpPENeNsieTCs Tep-
MOOApHUECKUMHU YCIIOBUSIMHU KPUCTAILTH3AIIUU
M COCTaBOM IMosieBoro Immara. [loacraBisis B
dopmyiel (2), (3) 3HaUeHUsI MEpeMEHHBIX Ab,
T,, A, a 3ateM B (opmyiy (1) — BbIUHCIIEHHBIE
3HaueHus: Cp g U HIKCIEPUMEHTAIBHO Ompere-
JICHHYIO BEIMYUHY ynopsimodeHHOCTH C;, MOXK-
HO OIIPENeNUTh COOTBETCTBYIOIIME 3HAaYe-
HUS TEMIIepaTypbl Havajga yIOpsIOYeHUs Io-
JIEBOTO TITAaTa U IaBJICHUS Ha PaCIlIaB.

PesynbTaThl pacueroB. [lomyueHnsle 3Ha-
YeHUs] HAYaJIbHOW TeMITepaTyphl YIOPSAOYCHHS
noJyieBbIX mmatoB (7)), BEpOSTHO, ONM3KHA K
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3HAYEHUSIM TEeMIIEPATyphl KPUCTAJUIN3ALUN Ma-
TEPUHCKUX IPAHUTOB U C yIETOM JIMTOCTATHYe-
ckoro masieHus 50 MlIla, coorBeTcTByMOLIErO
riryoune craHoBiieHuss CEBEpPHOTO IUTyTOHA
1,2-1,8 kM, cocrtaBisioT okomo 640 u 605 °C
COOTBETCTBEHHO JUIsl OMOTUTOBBIX U IIUHHBAJIb-
JIUTOBBIX TpaHUTOB. OIHAKO IpU 3TOM HeecTe-
CTBEHHBIM IIPEJICTABIISAETCA CXOJCTBO TeMIIepa-
TYpbl KPUCTAJUIM3ALUHN Pa3HbIX (a3 OMOTHUTO-
BBIX TPAaHUTOB, a TaKXke OJIU30CTh U Jaxe
HEKOTOpOe yBEJIMYeHHE 3HaueHuW Tj mpu Ie-
pexojie OT PaHHUX IMHHBAIBIUTOBBIX T'PaHU-
TOB K IO3IHUM TIpaHUT-oppupam (tadm. 2).
Takue pe3ynbTaThl HPOTHBOpPEYAT CYIIECT-
BYIOILIUM IIPEJICTABICHUAM O CHUXCHUU TEM-
nepaTypbl KpPUCTAJUIM3ALUU  IIOCIIEA0BaTEb-
HBIX UHTPY3UBHBIX (a3 [3, 12, 13], B Tom yncie
U JAaHHBIM O TeMIepaType KpUCTaUIU3AIUH
MOJIEBBIX MIMAaTOB B rpanutax [4, 10, 14]. O0b-
SCHUTh 53TO KAaKMMHU-JINOO TEepMOJUHAMHUYeE-
CKUMH OCOOEHHOCTSIMU KPHCTAJLIM3AaLUU O3/~
HUX (a3, HampuMep BBIJCJICHUEM TEIUIOTHI
CKPBITOM KPUCTAJUIM3aLUU MHHEPAJIOB WM Te-
IUTOTHI BSI3KOTO TE€UYEHHUS PACIUIaBa, HEBO3MOXK-
HO, TaK KakK IJIaBHbIE OCOOCHHOCTH COCTaBa U
YCIIOBUSL TPAHCHOPTHUPOBKU paciijiaBa MPUHIIN-
MUAJIBHO HE U3MEHSIOTCSL.

Haunbonee BeposATHOM NpHUUMHON HAOIIO-
JIAeMOT0  TPOTUBOPEUUs] SIBJIICTCSI  HEBEPHOE
NPEIOoNI0KEHHE O COOTBETCTBUM JABJICHUS pac-
IUIaBa HAarpy3Ke BBILIEIIEKAMNX Topol. BakHbIM
OTJIMYMEM TPAHUTOB IO3MHUX a3 U JUTUH-
(TOPHUCTBIX TPAaHUTOB B OCOOCHHOCTH SIBIISIETCSI
BBICOKasl BOJIOHACBHIIIEHHOCTh PAacCIJIaBOB, 000-
TaIIeHHOCTh JIETYYMMHU KOMITIOHeHTamu. B 6uo-
TUTOBBIX I'PaHUT-TIOpGHPaX conepxkanue (ropa
nocturaer 0,38 %, Gopa—0,0087 %, B 1MH-
HBAJIbJUTOBBIX MHUKpOIPaHUT-TIOpdupax — coot-
BercTBeHHO 0,65 1 0,0076 %. CinenoBaTeiabHO, B
pacyerax HEOOXOOUMO YYWUTHIBATh IaBJICHHE,
OKa3bIBaeMOE€ Ha paciijiaB (UIIOMAOM. YKe IS
OMOTUTOBBIX T'PAHUTOB JIONOJHUTEIHLHOM (a3bl
cllelyeT IpearnosaraTte AaBjeHHe KpUCTAILIN3a-
II1H, TIOBBIIIEHHOE OTHOCHUTENBHO JINTOCTATHYE-
ckoro Ha 150 MIla. Ho camble unTepecHsie pe-
3yJbTATHI MTOJyYEHBI IIPH OLIEHKE JaBJICHHS, CO-
MPOBOXK/IAIOIIETO  KPUCTAUIN3AIMIO  JIUTHIHA-
¢TopucThIX rpaHuToB (Tabdmn.2). Pacuersl moka-
3bIBAIOT, 4YTO MMKPOKJIMH LMHHBAJIBIUTOBBIX
I'PAaHUTOB KPUCTAUIM3YETCS B MHTEpPBAJIE TEM-
neparyp ot 660 mo 590 °C noj npaBieHueM
500 MIla, a npu ¢GopMUPOBAHUH >KHIIBHBIX OH-
FOHUTOB JaBjeHue Bo3pactaer 10 800 Mlla.
Takxum o6pa3zom, B ucropuu dhopmupobanus Ce-

Tabruya 2

Temneparypa HayaJIa ynopsiioYeHHUsl HIEJOYHBIX MOJIeBbIX LINATOB
u3 rpaHuToB CeBepHOro IJIyTOHA NPH Pa3InYHOM JaBJICHUU

N Temneparypa Conepkanne Al Temneparypa Hauasa ynopsinouenus (7o, °C) npu pas-
n/; I'pynna onHo(asHbiX 1OPOJ HaJasa pacra- B NO3HULAH 1| nn4HOM siaBiennu, MIla
na (Ty),” C (@) 50 200 500 800
1 BuotuTOBBIE TPaHUTEI:
B 580 0,84 674
OM 510 0,84 639
5 Buorurossie
TPaHUT-TIOPGHUPBL:
B 570 0,83 672 666
OM 500 0,84 640 635
3 [{HHBAIBUTOBBIE TPAHUTHIL:
B 570 0,78 675 658
OM 400 0,87 604 588
4 IlnHHBaTBAUTOBEIE
I'PaHUT-TIOPQHUPEIL:
565 0,78 674 644
OM 390 0,88 610 584

HpumeltaHue. >KI/IpHBIM LHpI/I(i)TOM YKa3aHbl 3HA4YCHU TEMIIEPATYPbI, COOTBETCTBYIOLIUE ITPOIPECCUBHOMY PEKUMY

WU3MCHCHMUS JaBJICHUS Q)nlom[a.
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BEPHOI'0 I'PAHUTHOTO IUTyTOHA 3a()UKCHPOBAHO
HapacTaHWEe [aBJICHUS, KOTOPOE Ha TO3HEM
JTane MarmMarusma, B xozae (popMHpoOBaHHUS M-
TUH-(QTOPUCTBIX TPAHUTOB, HPEBBIIIAET JMUTO-
craTuueckyro Harpys3ky Ha 800 — 50 =750 Mlla
(cM. pUCYHOK).

Oocy:kneHue pe3yabTaToB. PaccuntanHble
napameTpsl KpUCTauM3auu rpanuToB Cesep-
HOTO MacCHBa COIVIACYIOTCSI C COBPEMEHHBIMHU
npeacrasienusiMu [9]. M. A.3arpy3una [6] ore-
HUBaJIa TEMICPATypy KpUCTAJIUM3AllUKU TI'paHU-
toB CeBepHoro maccua B 580-590 °C. Yro ka-
CacTCiad AaHHBIX O MarMaTH4c€CKOM JdaBJICHUH,
to eme ['.A.Banyit [4] yka3ana Ha BO3MOX-
HOCTb KpUCTAJJIM3AllUN ITOJICBBIX IIIIATOB I'pa-
HUTOBLBIX aIlJIMTOB W IIErMaTUTOB IIPpU OaBJIC-
Hun 1o 500 MIla (cm. pucynok). @.I.Peiid

3 700 _—
0 | I I
.......................... _/_
1
200 1
2
3
4
400 _ 5
6
7
| 8
9
600 s
11
| 12
P7 MHa

Tepmobapuyeckue ycinoBUs KPUCTAIN3ALUH
rpannToB CeBEpHOro MacCUBa
10 TAaHHBIM M3y4EHHs TOJIEBBIX IINATOB

14 — pacueTHbIe yCIOBHSI KPUCTAIUIM3AIUN [PAHUTOB: 1 — GHOTUTOBBIX
IPaHUTOB, 2 — OHOTUTOBBIX IPAHUT-TOP(YHPOB, 3 — IMHHBAIBIUTOBBIX
IPaHUTOB, 4 — IMHHBAJIBUTOBBIX IPAHUT-IOPGHUPOB; 5 — YCIIOBUS KPHU-
CTAJUIM3ALMH TI0JIEBBIX IIIIATOB M3 IPAHUTOB 110 [4]; 6 — 3BOMOLMS yC-
JIOBUH KPUCTAJIM3ALMK BO BPEMEHH; 7, 8 — JIMHUU COJIMJIYCa BTEKTH-
YeCKOro TpaHuTa IpH conepxanun ¢ropa 2 % (7) u npu U30BITKE BO-
bl (8); 9 — nmaBieHue Harpy3ku BblLIeneKanmx nopox; 10— amHus
Hayaja MHTEHCUBHOW JEKOMIIPECCUOHHOW KPUCTAUIM3ALMU Marmbl
npu nogbeme; 11, 12 — obnacTn KpUCTAUIM3ALNH JIUTHH-QTOPUCTBIX
I'PaHUTOB B HOpMaJIbHbIX ycioBusax (11) u B CeBepHom maccuse (12)

[13] mo pe3ynpTataM wu3ydeHUs QIOUIHBIX
BKJIFOYEHUN B PEIKOMETANbHBIX I'PAaHUTAX 3a-
Oaiikanbs 1 Ka3axcrana oneHuBaeT QirongHoe
nasyenue B 360-620 MIla. Ilpu 3Tom OH yka-
3bIBaJI Ha MOBBIIIEHNUE PACTBOPUMOCTH BOBI BO
¢dTOpconepKaluX paciuiaBax, 4YTo MOXKET CIIO-
COOCTBOBATh BO3pACcTaHUIO (DIFOUTHON HArpys3-
KM Ha MO3JHUX CTaJusAX Pa3BUTHUS MarMaTHye-
CKOM cucTeMbl. BpicokoOapuyeckuil pexum
KPUCTAJTM3ALMH JINTHH-(QTOPUCTHIX T'PAaHUTOB
npeanonaran B.1.Kosanenko [9].

IIpuBeneHHble pe3yabTaThl J1OKa3bIBAIOT
BO3MOXHOCTb PACHPOCTPAHEHUs] HA MPOLIECCHI
penxomeraiabHoro marmatuzma unen B.C.Cobo-
neBa — H.JI.JloOperoBa o0 CymiecTBOBaHUHM
CBEPXJaBJICHHS — JAABJICHUS, IPEBBIIAIONIETO B
X0/1e TIOpOo000pa30BaHUsl HArpy3Ky IEepeKpbI-
Baromux Toi. He oOcyxnas aetansHO MpUyn-
HBl IIOSIBJICHUS MarMaTH4ecKoro CBepXJaBiie-
HUS, OTMETHM, YTO OHO, O€3YCIIOBHO, CBS3aHO C
OBICTPBIM HOABEMOM pACIUIaBa, HACBIIIEHHOTO
JIETy4YMMH KOMITOHEHTaMH, Ha MaJible TJTyOHHbI
U CyOM30XOpUYECKOM KpUCTaJUIM3aluen mocie-
HEro B CJIa0ONpOHMIIAEMOM ToJIIe OMOTUTOBBIX
rpaHuToB. OTHUM U3 J0Ka3aTeNbCTB PeaTbHOCTH
3TOrO SBJIEHMS CIY)KaT MHOI'OYHCIIEHHbIE IpHU-
Mepbl MPOTOKIA3a, 3aUKCUPOBAHHBIE B JIMTHIA-
¢ropucTbix rpanutax. Ho riaBHbIM cBUjETEINb-
CTBOM CIIEIIU(HUECKOr0 PEeXUMa KPUCTAIIN3a-
UM TaKMX TPAHUTOB SIBJIAETCS IIUpoUaiiiiee
pa3BuTHE ciIa0bIX MHEBMATOJIUTOBBIX H3MEHeE-
HUHl — anbOUTH3aLMU U TPEeW3eHN3aNH, H3Me-
HUBIINX [EPBUYHbBIE COCTaB U OOJIMK OHMOTHTO-
BBIX TPAHHUTOB B CBOJIOBOW 4acTH IUiyToHa [1].
[TpuunHOM 3THX M3MEHEHU# sBHUIach (QUIBT-
pauusa (aoua0B MO BceMy 00beMy BMeILAlo-
IIUX TOPOJ, COMPOBOXKIABINAS BBICOKOOApHUe-
CKYIO JIETa3alliio PeAKOMETAIbHBIX PACIIaBOB.
MerTannoreHn4eckuM CIIeZICTBUEM TaKOro pe-
KHMMa KPHCTANIM3allMM I'PAaHUTOB CTAlO pac-
CesiHUEe TPEN3eHOBO-PYAHON MHUHEpPATU3AlUU U
orcyrcTBue B CeBEepHOM MacCHBE PYIOIPOSIB-
JEHUI COOTBETCTBYIOMIETO (HOPMAIMOHHOTO
TUNA. YUUThIBasg Majyl TIyOMHY M BBICOKHE
3HAUYEHMs JIABJICHHUS KPUCTAIM3ALUM MarMbl U
Gron00TACIEeHNS, MOXKHO MIPEAToaararb BO3-
MOXHOCTb OOHapyxeHuss B YayH-UykoTckom
pErHoHEe MECTOPOXKICHUNM THUIA 3KCIIJIO3UBHBIX
PYZOHOCHBIX OpEKYHH.

B 3akmroueHre OTMETUM, YTO HMCIIONB30-
BanHas metoguka U.E.KamenieBa ¢ coaBTopa-
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MH TI03BOJISIET OLIEHUTHh OapoTEepMHYECKUE YC-
JIOBHSI YHNOPSAJOYEHMS IIEJIOYHBIX IIOJEBBIX
HINaTOB JIMIIb B CAMOM IPUOJIMKEHHOM BHJIE.
ba3oBasg mMoznenps ynopsiio4eHHs HE YUUTHIBAET
GuyKkTyanmii pexkuMa OCTBIBAHUS U BIIMSHUE
n30MOpGHBIX MPUMECEH B MOJEBBIX mmarax. B
pacueTax HE ydTeHa 3aBUCHUMOCTb IOJIOXKEHHS
COIbBYCAa OT JABJICHHUS U YIOPSJAOYEHHOCTH
MOJIEBBIX MINMATOB. OCTAETCSI OTKPBITHIM BOIPOC
O KaTaJUTHYECKOM pOJIM BOABI B IIPOLECCE IIe-
pepacupenesieHuss B KpUCTAUIMYECKON pereT-
K€ MOJIEBBIX ILIIATOB AJIIOMUHMS U HaTpus. Tem
HE MEHee, NPHUBEACHHBIE JIaHHBIE IO3BOJIIOT
OLICHUTh TEpMOOAPHUUECKUE YCIIOBHS KPUCTAJ-
JIM3alUU MOJIEBBIX IIMATOB.

Takum oOpaszom, BnepBbie ans LleH-
TpanbHOM UyKOTKHM KOJIMYECTBEHHO OIpere-
JIEHBl 3HAQYEHMS TEMIIEpaTypbl U JaBICHUS B
IPAaHUTOMAHOM  MarMaTUYeCKOM  CHUCTEME.
BhIABIEHBl 3aKOHOMEpPHOE YyBEIUYEHUE [aB-
JIeHUs W MpOsIBICHHE (DIIOUTHOTO CBEpXIaB-
JIEHUS Ha IMO3JHUX CTaIusiX pa3BUTHUS CHCTeE-
MBI, B XOI€ KpHUCTAUIM3ALMH JIUTHIi-
¢ropucteix rpaHuToB CeBepHOTO MaccCUBa.
BBIIBMHYTO NPEANOI0KEHHE O BO3MOXKHOCTH
oOHapyxeHUss Ha UyKOTKE MECTOpPOXIEHUU
THIA 3KCIUIO3UBHBIX PYIOHOCHBIX OpEeKYHil.
CnenaH BBIBOJ O BO3MOYKHOCTU pacnpocTpa-
HEHMSI Ha IPOLECCHl PEIKOMETAIBHOIO Mar-
matu3zma uaen B.C.Cob6onea — H.JI.JloGpe-
L0BA O CBEPXJABJICHUH.
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