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MpuBoasTCS pesynsTaThl UCCNEL0BAHUIA NOHCAEWNUTA B UMNAKTHbIX anMasax Monuraickoit acTpobnemsl 1 B COCTaBe YrnepoaHoi Mu-
Hepanusauuu MeTacoMaTu4ecku MU3MeHEHHbIX PErMoHanbHo-MeTaMopduaosaHHbIix nopod Kokyetasckoro Maccusa (KyMabikonsCkoe MecTo-
poxaeHue). CpaBHUBaIOTCH MUHEPANOrUyeckue 0COOEHHOCTU NOHCAENNUTA PA3HOrO NPOUCXOXAEHUS,

Kntouesble CNoBa: I0HCAENNT, KybUYECKUIA aIMa3, rekcaroHanbHbii anmas

LONSDALEITE POLYGENESIS AND TYPOMORPHISM

T. G. Shumilova, V. L. Masaitis, S. 1. Isaenko, J. Mayer, V. K. Kis, B. A. Makeev

The results of study of lonsdaleite occurring within impact diamond of the Popigai astrobleme and among the carbon mineralization in
metasomatically altered regionally metamorphosed rocks of the Kokchetav massif (Kumdykol deposit) are presented. Mineralogical features

of lonsdaleite of different origin are compared.
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Hecmotpst Ha Gosee uem 40-1et-
HIOK UCTOPHIO M3YYEHUS JOHCIAEHIUTA
(rekcaroHa;bHoOro aamasa), 00oco0bJieH-
HO OT KyOMYeCKOro ajimMasa OH 10 CHX
MOp Tak M He Obl1 HU CUHTE3UPOBaH, HU
HaiiaeH B npupone [1—35u ap.]. B cBa3u
C 3THM Yy psiaa MccrleoBaTesei Bee vallle
CTa70 BO3HMKaTb COMHEHHE B BO3MOX-
HOCTH peaibHOro CVIIECTBOBaHHS JIOH-
cAeiIMTa KakK caMOCTOSATe TbHOM a3bl.

Hamu ObuiM mpoBeneHbl OeTalb-
Hble HUCC/IEeIOBAHUSA  ajlMa3oB  IBYX
KJIAaCCUYEeCKMUX TEeHEeTHYECKM  Pa3HbIX
obbekToB — [lomuraiickoil actpo-
o6nembl B Boctowynoit Cubupu [5] wu
KyMIbIKOIbCKOTO MECTOPOXKIAEHUS all-
Ma30B B MeTacoMaTHU4ecKHu Mepepabo-
TaHHBIX MeTaMophuUecKHx TMopoaax
KoxkuetaBckoro maccuBa B Ka3saxcraHe
[6]. B ymapHo-MeTaMopdH30BaHHBIX
rHeiicax M umnakturax [lonuraiickoi
acTpo0J/ieMbl JTOHCAEHIUT HAXOAUTCSl B
COCTaBe arperaTtoB ¢ MOJIUMKPUCTAIAMU
KyOnueckoro anmasa. B metamopduue-
CKUX mopoaax KyMIbIKOIbCKOTO Me-
CTOPOXIEHHUSI OH OOHApYyXXeH He TOJIbKO
B CpacTaHUU ¢ MUKPOKPUCTALIIAMU KY-
OMUecKoro aaMasa CKeJIeTHOTO rabuTy-
ca, HO M B BHI€ CAMOCTOATETbHBIX KPH-
CTA/IIOB U YaCTULL Pa3MePOM 0 5 MKM.

WUneHTudukauus u neraapHoe U3-
y4eHUe YIIepoIHbIX (a3 MpoBeaeHbl ¢
MpUMeHeHHEeM OOLIMPHOro KoMIuiekca
BBICOKOpa3pellalnluX MUKPOCKOIH-
YeCKMX U CMEKTPOCKOTIMYECKUX METO-

NI0B, BKJIIOYasi TPOCBEYUBAIOLLYIO /€K~
TPOHHYIO MHMKPOCKOIMHUIO aTOMapHO-
ro paspellleHus, PaMaHOBCKYIO CIIEK-
TPOCKOIUIO, CIEKTPOCKOMUIO TOTePh
JHepruM 27JeKTpoHOoB. B pesyiabrate
ObLIM BIIEpBbIE TOJYYeHbl KOMILIEKC-
Hble JaHHbIe, MOATBEPXAalolINe CyLLie-
CTBOBaHHE JOHCICH/INTA, B TOM YHCTE B
BHIe 000CO0JeHHBIX MOHOKPHCTALIN-
YEeCKMUX YaCTULL U KOTePEHTHbIX CTPYK-
TYp ¢ KYOMUYECKHMM ajMa3oM B MOpo-
ngax KyMIbIKOJIBCKOTO MECTOPOXKIAECHUS
(cM. pucyHok) [7].

[TpoBeneHHble HaMW UCCIe10Ba-
HUS Jal0T OCHOBaHME clesaThb 3aKIio-
YeHHe O NOCTaTOYHO BBICOKOW YCTOIA-
YMBOCTH MUHepaja, BblIAECPKUBAIOILETO
HarpeBaHue Kak MMHUMYM 10 500 °C B
aTMocdepe KUcIopoaa BO3Iyxa MpH atT-
MochepHOM IaBIeHUH, 00pabOTKY KOH-
LEeHTPHPOBAaHHBIMU KMCIOTaMU M 1lIe-
JI0YaMH, COXPaHSIOLIEro MOHOKPUCTAlI-
JUYeCcKoe CTpOoeHHUe TOcie U3BIeYeHUSs
13 CPOCTKOB C APYTMMHU (pazaMi B Teue-
HUe HECKOJIbKUX MecsilieB (Mepro pac-
naza KpUCTaLJIMYecKOi CTPYKTYpbl 3K-
CIIEPUMEHTAIbHO He ObUT YCTAHOBIIEH).

Ham ymanoch nokasaTb Haauuyue
JTOHCIEWIUTa B MeTaCOMaTHYeCKHU Te-
pepaboTaHHBIX  perMoHaIbHO-MeTa-
MOpGhHU30BaHHBIX TOPOaaX, MPOBECTH
€r0 CPaBHUTE/IbHBINM aHAIMU3 C JTIOHCIeH-
JIUTOM B UMITAKTHBIX a7IMa3ax U YCTaHo-
BUTb CYILIECTBEHHbIE pa3Iuyusi B CTe-
MEeHU KPUCTALTUYHOCTH, (popMax BbI-

NeJIeHUsI, pa3MEpPHOCTH MOHOOJIOKOB/
YacTULl, B CIIEKTPaTbHBIX XapaKTepH-
CTHMKaX, acCOUMALMU COMYTCTBYIOLINX
VIJIepoaHbIX da3 M CTeMeHHW UX CTPYK-
TYPHOTO YIOPSIIOYEHUS (CM. TabauLLy).

B Xxone BbIMoOAHEHUs] UccieaoBa-
HHIl Mbl pa3pabdoTaiu MeTOIMKY aMuar-
HOCTUKH JIOHCIENIUTA ¢ MOMOLIbIO pa-
MaHOBCKOH CITEKTPOCKOMHWMU, TI03BO-
JIIOUIYI0, B YacTHOCTH, pa3peilaTh
M0J0Chl KyOMYeCcKOro ajimMasa M JIOHC-
JedanTa MyTeM TepMOCTUMYJIHPOBaH-
HOTO pacllerieH|si paMaHOBCKM aK-
TUBHbBIX MO JaHHbIX a3 [10].

[TonyyeHHble HaMM JIeTajlbHble
MMHEPaJIOrMyecKre CBedeHMs O JOHC-
IeiauTe U3 IByX MPUHLIMITHAIbLHO pa3-
HbIX T€0JI0rHYeCKUX 0OBEKTOB, B 4acT-
HOCTH 0 ero TUIIoMOpGHbBIX 0COOEHHO-
CTSIX, MO3BOJISIIOT TOBOPUTb O CYIECT-
BOBAaHUU HOBOTO eHEeTUYECKOTo TUIIA
MUHepasia, He CBS3aHHOTO C MMMAKT-
HBIMU MTPOLIECCAMH.

CornacHO WM3BeCTHbIM  3IKCIEPU-
MEHTaJIbHbIM JaHHBIM TeKCaroHallb-
HbII aaMa3 MOXeT ObITb MOJY4eH IBY-
MS$1 IPUHLMITHATBHO Pa3HbIMU CITocoba-
Mu: 1) TBepaoda3Hoii TpaHchopMaLiueit
rpacduTa Mpu CBEPXBbICOKOM JaBICHUU
B ctatnyeckoMm (>80 kbap [11]) u ou-
HamuyeckoM (200—1400 kbap [11, 12])
pexxumax, ¢ oOpaTMMBIM IIPOLIECCOM
npu TeMriepatypax Huxke 1100—1300 °C
B rpacuT U rpeodpa3oBaHUEM JOHCAEH-
JIUTa B KyOMYecKuil ajiMa3 Mpu TeMIie-
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JlaHHble MpocBevrBaoLIeii 3TeKTPOHHON MHUKPOCKOMMH JToHCAeiinTa 13 KymMabiKoTb-
CKOTO MECTOPOXKIEHHUS:
a — Y49aCTOK MHUKpPOKpHCTa11a K}‘GH‘A]CC KOTO a1Ma3a ¢ MOHOKPHUCTALTHYECKHUM JOHCAEATUTOM H Kap-
THHA €ro 3J1eKTPOHHOH Iudpakuuu (6); B — 000cobaeHHbIH MOHOKPHUCTALIHYECKNH JTOHCICHANT
1 KapTHHa ero 371e¢KTpoHHOI andpakuun (r). Hannune cybnapannenbHOToO Yepe10BaHUSA CBETIbIX
H TCMHBIX 30H Ha CHUMKAaX CBET.IOTO MOJsA BbI3BAHO '%Dd)EKTO\i Ju(bpaxmm paBJH‘{HOH TOJIIIMHbI
YaCTHIIbI

patype Bbiie 1400 °C [11]; 2) moMKoOH-
[IeHcallMe U3 ra3oBoil (asbl MpU TeM-
nepatype 800—1000 °C u HM3KOM naB-
nexuu [13—15].

Hanuuue noHcaeitiura B MeTaco-
MaTHUeCKU TiepepaboTaHHbIX METaMOp-
duueckux moponax Kymabikoabckoro
MECTOPOXKIECHUS He MOXeT ObITb 00bsiC-
HEHO C MO3ULMHU TBepaoda3HON TpaH-
cchopmanmu rpaduTa, a cKkopee CBsi3a-
HO ¢ BO3aeicTBUEeM (IIOUIHBIX TPO-
eccoB [6, 16—18].

[TonureHHOCTh JIOHCAEHIUTA TO-
Ka3bIBaeT, YTO TOJBKO JIMLLIb €ro MpHU-
CYTCTBME HE€ MOXeT ObITb OJHO3HAY-
HBIM MTPU3HAKOM MUMTMAKTHOTO Mpolec-
ca B TOM WU UHOM 00bekTe U TpedyeT
6oJee T1yOOKOUM MHTEPTIPETallNH.

[TomydeHHble HaMM pe3yJibTaTbl
UMeIoT Gosblloe 3HAUYeHUE I MUHe-
paJOTUX anMasa U TeOPUM KOHIEHCH-
POBaHHOTO COCTOSIHMSI yIjlepoaa B Lie-
JOM, U1 MOIEIUPOBAaHUA TIpoLec-
COB TPUPOIHOTO aaMa3000pa30BaHUs
1 pa3pabOTKN HOBBIX METOJIOB CHHTE3a
CBEPXTBEPIBIX MaTepPHAIOB.

Paboma svinoanena npu ¢hunancosoil
noddepycke Donda Hemeukou cayncobl
Mexcakademuueckux 00MeH08 (npoexm
DAAD # 325), npoekma YpO PAH No 12-
C-5-1035 u @ornoa codeiicmsus omeue-
CMBEHHOU HayKe. Asmopbl 8bipaxcarom
oaaeodaprocms K. lepeapu, T. Baupuxy,
A.  Conoeybenko, M. XeuideavmanHy,
/. Iaxy, 4. Jlabapy 3a nomouib 6 npoge-
OeHuu Uccaedo8anuil ¢ NOMOUbIO npocee-
qugarwell 31eKmpoOHHOU MUKPOCKONUU,
A. A. 3asukosckomy 3a npedocmagiex-
Hblll 018 UCCAe008AHUTL MAMepUuall.
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