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N3ydyeHbl pacnnas-dgnonaHble BKAOYEHUS B 11 anMasax MectopoxaeHus uMm. M.B. JToMoHocoBa (ApxaHrenbckas asiMa3oHoC-
Has NpoBMHUUS). MeTOAOM pPEHTreHOCNEeKTPasibHOro aHanm3a B HUX onpeaeneH XMMUYECKNIN COCTaB MUKPOBK/IKOYEHNI U Moy4ye-
Hbl AOMNONHUTENbHbIE CBEAEHUS MO XMMUYECKOMY cocTaBy MetoaoM UMK-cnekTtpockonun. Bnepsble Ana anMa3oB ApXaHrenbCKomn
NMPOBMHLUMK YCTaHOBJ/IEHA Beaylwas poflb BOAOCOAEpPXALWNX CUNMKATHO-KApObOHATHbLIX pacniaBoB C LUMPOKUM AMAMNA30HOM KOH-
LUeHTpaumnm CUNNKaATHbIX KOMMNOHEHTOB.

KnoueBble cnoBa: anMa3; ApxaHresnbCkas asiMa3oOHOCHas MpoOBMHUMSA; pacnnas-gaionaHble MUKPOBKIOUYEHUS; PEHTIEHOo-
cnekTpanbHbIM aHanui3; UK-cnekTpockonus.

MUKPOBK/IIOYEHUS B MPUPOAHbIX aniMasax — MaTepuan MaHTUUHbIX GOAIOUA0B UK pacrnsiaBoB, U3 KOTOPbIX KPUCTaNIM3YOTCA
Takue anMasbl U AT YHUKANbHYO MHMOPMaUKUIO O cOCTaBe anMasoobpasyowmx cpen, Heobxoammyto A9 NOHMMaHUS NpoLEeccoB
obpa3oBaHuMs afiMa30B, @ TakXe 3BOJIILUNM MaHTUK 3eMIn B LenoM. MUKPOBK/IIOYEHUS B anMasax NpeacTaBastoT XOpoLwo coxpa-
HMBLUIMECA rNYyOUHHbIe pacnfiaBbl, AOCTYMHble AN HENOCPEACTBEHHOrO M3y4yeHUss COBpeEMEHHbIMM MeTogaMu. B xoade nocnepyto-
LLEen 3BOMIOLUMN NPOUCXOAUT UX YaCTUYHAsS pacKpucTanamsaumsl, Tak 4To 60NbLIMHCTBO U3 HUX NpeacTaBAeHO B BUAE NOJIMMUHE-
panbHbIX arperaToB, BKOYaOLWMX TakKxke aMopdHoe CTekonogobHoe BelecTBO M MNy3bIPbKWU JIETYYNX KOMMOHEHTOB. TBepAble
da3bl NpeacraBfieHbl OKCMAAMKN, cMnnkaTamm, KapboHaTtamum n cynbdungamm, a TakxKe packpmucTanin3oBaHHbIM pacCosioM.

K HacTosilweMy BpeMeHn B pe3ynbTaTe NpoBeAeHHbIX UCCef0BaHUM AN anMasa M3 HEKOTOPbIX KMMOEpSIMTOBbIX MPOBUHLMN
M TpyboOK yCTaHOBMNEHbI MPUCYLLME UM OCOBEHHOCTM COCTaBa MUKPOBKITIIOUEHUN U, TEM CaMbIM, PEKOHCTPYMPOBAHbI COCTaBbl Ma-
TEPUHCKUX anMa3oobpasyrowmx pacnnaBoB [bynaHoBa u Ap.1993; Lupses mn ap. 2005; Zedgenizov et al. 2004, 2007, 2008, Israeli
et al. 2001; Navon et al. 1988]. [aHHble pe3ynbTatbl 6b/IN NONYyYEHbI NpeuMyLecTBEHHO A8 anMas3oB Kybuyeckoro rabutyca
(kybonaoB), KpMCTannNoOB BOJIOKHUCTOrO CTPOEHUS U anMas3oB ¢ 06/1aKOBUAHBIMU 3aMYTHEHUSAMU U C 060N0YKOM, 3HAYUTESIBHO B
MEeHbLIEN CTeneHun ANs KpUCTanaoB OKTasapuyeckoro rabutyca. B psage cnydyaeB yCTaHOBJ/IEHa 3BOOUMSA asiMa3006pasytowmx
pacnaaBoB MO 30HaM poCTa KpUCTanNoB anMasa. Bce 3TM cBeaeHnss MOXHO paccMaTpmBaTb Kak TUNoMopdHble 0cobeHHOCTM an-
Ma30B TeX UM UHbIX PErMOHOB, @ TakKXXe KOHKPeTHbIX TpybokK [Zedgenizov et al. 1998, 2007].
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UCKPNHA A.B. PACNNAB-®JIIONAHBLIE MUKPOBKJTFOYEHUS B AJIMA3AX MECTOPOXAEHUSA M. M.B. JIOMOHOCOBA
(APXAHFEJIbCKASl AJIMABOHOCHASA MPOBUHLNA)

B 3ToM cBSI3KM He06X0AMMO paclmMpuTb 061aCTb U3YUYEHUS MUKPOBK/IIOYEHUI B MPUPOAHbBIX anMasax U UX XMMUYECKUX COCTaBOB.
Llenbto gaHHoM paboTbl 9BNSEeTCS uaydeHne pacnnas-daomnaHbIX BKIOYEHUA B afiMasax MectopoxaeHus nMm. M.B. JlomoHocoBa.

3apaven aBnsgeTca usydyeHme MopdosiorMm anmasoB, CoAepXKalunMX MUKPOBKIIOUYEHUS, U3YUYEHMe pacnpeaeneHmns BKIKYEHUN
B KpucTtannax, oTbop npeacraBuTesNIbHbIX KPUCTANI0B A nocaeaywwero nyvyeHns merogamm NK-cnektpockonmu, n onpeae-
neHne XMMUYeCcKoro coctaBa BK/IHOYEHUW METOAOM pEeHTreHOCneKTpasibHOro aHanusa. [JaHHble O COCTaBe MUKPOBKJIOUEHUIN B
anMasax ApxaHrenbCKOM asiMa30HOCHOM NPOBUHLUKMK B HacTosiwen paboTe nony4yeHbl Brepsble.

Pe3ynbTaTbl UCCneaoBaHusA

C nomouwbto 6MHoOKyngapa 6bin1o0 npocmoTpeHo 6onee 300 anmaszoB, n otobpaHa konnekuus, cocrtosawas u3 31 obpasua. B
AanbHeNWeM C NOMOLWbO CTEPEOMUKPOCKONa NoapobHO mnccnenosBaHa Mopdoa0orns KpUCctannaos, U U3 HUX otobpaHbl 11 anma-
308 (pmc. 1), obnagatowmx cneayowmmMm XxapakTepnucTmkaMu:

1. Mopdonorusa kpuctannos: oTobpaHbl Kybbl, OKTasApbl U NONYOKPYr/ble UHAUBUAbI.

2. LiBeT kpuctannos: Ans KyboB npeanoyTUTENIbHON ABNAAACh XENTo-3e/ieHas OKpacka, HO oTobpaHbl Takxe obpa3subl,
MMeloLme cepoBaTyto okpacKky. OkTasapbl B 601bLLNHCTBE CBOEM BECLBETHbI.

3. Pa3HoBMAHOCTb No knaccudpukaumm K0.J1. Opnosa [Opsios 1984]: HaMu 6blnn oTobpaHbl Kpuctannel I, II n IV pa3sHo-
BUOHOCTMWU.

Puc. 1. ®otorpadum 11 obpasuos, oTobpaHHbIX
ANa nccneaoBaHus B HUX pacniaB-(aloMAHbIX MUK-
poBKJIlOUEHUI: @ — obpasey 829-6-1, Tpybka HO6u-
nerHasa; 6 — obpaseu Kl-kpatep, Tpybka ApxaH-
renbckas; B — obpasey 840-19-1, Tpybka YaadHas;
r — 1784-34-7, tpybka ApxaHrenbckasi, g4 — obpa-
3ey 1784-33-5, Tpybka ApxaHrenbckas; e — obpa-
3ey 1784-25-1, Tpybka ApxaHrenbckas; » — obpa-
3ey, A207, Tpybka ApxaHrenbckasi; 3 — obpa3sel
1787-313, Tpybka ApxaHrenbckas; M — obpasel
A213, Tpybka ApxaHrenbckas; Kk — obpasey A210,
Tpybka ApxaHrenbckas; s1 — obpasey 1784-38-3,
Tpybka ApxaHrenbckas. MacwTabHas nuHerka ans
obpa3uos a, B, 4—sna nmeet pasmep 500 MkM; ang
obpasuos 6 n r — 1000 MKM.

OTob6paHHble 0bpa3ubl NpMHagaexaT TpeM pa3HOBUAHOCTAM no knaccmdukaumm tO.J1. Opnosa [Opsios 1984]:
I pa3HOBMAHOCTb — NpO3payHble M NOMAYNpo3payHblie OKTasapbl, B 60bWIMHCTBE CBOEM HGecuBeTHble. HekoTopble 06pa3ubl Co
CHOMOBWAHOW LUTPUXOBKOM Ha FpaHsaX, TpeyrosibHbIMU puUrypamMmm n nupammaamm pactBopeHus n MmatupoBkon (puc. 2).

Puc. 2. Ob6pasey 1784-34-7, Tpybka ApxaHresnbckas.
Mpumep KpucTanna, npuHaanexawero Kk I pazHOBNMAHOCTU
no knaccudukaumm K0.J1. Opnosa.

; 1000 ym
I
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II pa3HOBMAHOCTb — XENTble NOSYNpo3paYHble U HEMpPO3payvHble Kybbl, C MPUTYNIEHHBIMW NOBEPXHOCTAMWN, HEKOTOPbIE C OT-
AeNbHbIMU KPYMNHbIMW TPELWMHAMN Ha rPaHsaX U peaknMmn KaBepHamu (pmc. 3).
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Puc. 3. O6pasey 840-19-1, Tpybka YamaudHasa. Mpumep
KpucTtasia, npuHagnexawero ko II pasHOBMAHOCTM MO
knaccudukaumm KO.J1. Opnosa.

N ey

500pm ”7

IV pa3HOBMAHOCTb — anMasbl B «060104Ke», KpUCTanibl, UMerLlWme BOTOKHUCTOE CTPOEHME BHeLWHeN HEeNpo3payvyHon 30-
Hbl Cepo-3eneHoBaToON OKpackun mn becuBeTHOe MNpo3payHoe SA4pO0. BHeWwHAs 30Ha Y HEeKOTOPbIX KPUCTannoB 4YaCTUYHO pac-
TBOpeHa (pmc. 4).

Puc. 4. Ob6pasey 1784-33-5, Tpybka ApxaHresnbckas.
Mpumep Kpucrtanna, npuHagnexauwero K IV pazHoBNMAHOCTU
no knaccudukaumm K0.J1. Opnosa, anMas «B o6onouke».

} 500 ym i

ans AanbHenLero nccnenoBaHna us O6pa3LI,OB 6blnn NMPUIroToB/IEHBLI MJIOCKOMapasie/ibHbl€ MJ1aCTUHDbI.

KatoponioMunHecueHumsas wm dd¢oTonmoMmMHecueHUnsa. MetogoM KaToao/lOMUHECUEeHUMU U POTOoNHOMUHEC-
LeHUMN M3Yy4YeHO BHYTpPEHHee CTpOeHMe, 30HaSIbHOCTb M CMEeHa CeKTOpOoB pocTa Kpuctannios (puc. 5—6). Ha puc. 5 1 6 gBHO
pa3/iM4ynMbl OTAENbHbIE 30Hbl U UX FPaHUUbl B KpUCTannax. BblaeneHHble 30Hbl HAaNpsIMyK COOTHOCATCS C KOJIMYECTBOM MUK-
POBKJIIOYEHUN, coaep KaLlUMXCs B AaHHOM obnacTu.

Puc. 5. O6pazeu 1784-34-7, Tpybka ApxaHrenbckasa: doTtorpadus, NnonyyeHHass METOAOM KaTOAOOMUHEcCUEeHUNN (cneBa) U doTorpadus
naocKomnapanaesnbHOM NNacTUHbl anMasa (cnpasa)

Ha pmc. 5 (cnesa) BMAMM CNOXHOE BHYTpPEHHee CTpOeHue KpucTanna: Kybuuyeckme cekTopa pocTa MMEKT BOSIOKHUCTOE
CTPOEHME N B HUX KOHLEHTPUPYIOTCS MUKPOBKJIIOYEHUS; OKTasApuyeckme cektopa pocta cpopMmpoBaHbl, Kak BUAHO, Npn No-
C/IONHOM MexaHu3Me pocTa. B ueHTpanbHOM 30HE KpUCTassia pacrnosioXXeHo 94po bonee paHHeEN reHepauun.
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Ha puc. 6, nosiydeHHOM C NOMOLWbIO MEeToAa KaToAOOMUHECUEHLUMN, Mbl BUAUM BOJSIOKHUCTOE CTPOEHME C 30HaJIbHbIM pac-
npegeneHneM no Kyby. 30HaNbHOCTb B KpUCTannax cBsA3aHa C NOCTENEHHbIM HapacTaHMeM Kpuctasnaa B HeCTabunbHbIX yC10BU-
aX (u3ameHeHmne PT-napaMeTpoB M nepecbiweHne). NepudepninHaa 3o0Ha KpucTtasania cywectBeHHO oboraleHa MUKPOBKIIIOYEHN-
aMn (0bunbHO 3axBaTbliBA/IMCb HA NOCneaHEN CTaamu pocTa).

Puc. 6. Ob6pazey 1787-313, Tpybka ApxaHrenbckas: cdoTtorpadus, noayyeHHas MeToA0M KaToAoNtOMUHecUeHUnn (cneea) u goTorpadus
naockKomnapanaesibHOM NNacTMHbl anMasa (cnpasa)

CbéMka hOTONOMUHECLEHLNN KPUCTAIJIOB NO3BOUAA BbIAENUTL AOMUHUPYIOLWNME a30THbIE LEHTPbI U AedeKTbl B KpucTannax
anmMasa.

Kpuctannbel ¢ TOHKoOM o6onoukon IV pasHOBMAHOCTU AN MECTOpPOXAeHUA M. M.B. JIoMOHOCOBa He xapaKTepHbl. N3yyeHHbIN
Hamn kpuctann (puc. 7) UMeeT YaCcTUYHO COXpPaHEHHY 060/104KY, OCHOBHOW 06BbEM KpucTanna cpopMmpoBaH nNpu MOCIONHOM
MeXaHW3Me pocTa MU Mbl BUAMM MOCAOMHYIO OKTasApuUUYeCcKyto 30HaNbHOCTb (pUC. 7, cneBa). A4po KpucTanna umeet Kybuyeckune
cekTopa pocta ¢ C-gedeKkToM, AAOWMM XenTblM UBET JIIOMUHECLEeHUMU. PacnosioXXeHne BKIIOYEHNN CBA3AHO C pe3KUM U3MeHe-
HWEM YCNOBUI pOCTa, BCNEACTBUE YEro OHU KOHLUEHTPUPYIOTCA B NepndepuinHoOn 30He.

Puc. 7. O6paszey 1784-33-5, Tpybka ApxaHrenbckas: ¢otorpadums nloMMHeCUeHUNM KpucTanna (cnesa) u ¢goTtorpadpusa naockonapanniesb-
HOW NnacTuHbI anMasa (cnpasa)

MK-cnekTpockonusa. Metog MK-nornoweHusa aensgeTcs ogHMM U3 Hambonee pacrnpocTpaHeHHbIX METOA0B UccienoBa-
HUS AedeKTHO-NMPUMECHOro CoCTaBa KpUCTanoB, NO3BONSIOWMA XapaKTepmn3oBaTb TUM anMasa U oueHMBaTb coaepXaHue npu-
MEeCHOro asoTta v Bogopoja. Takxe C NOMOLLbO 4AaHHOro MeToAa 6bin BbISIBIeHbl COCTaBbl OCHOBHbIX ()a3 B MUKPOBKITIOYEHUSIX.
C kaxaon m3 11 nonnpoBaHHbIX MNACTUHOK 6blna CHATa cepus CNEeKTpOoB, B pe3ynbTaTe 4Yero Mbl MOAy4Yuan «npoduib» no
KaXaoMy Kpuctanny.

CornacHo gaHHbIM NK-CneKTpoCcKONnM, n3ydyeHHble asMasbl OTHOCATCA K Tuny IaA, B KOTOpbIX NpeobnaaatoT npuMmecHole A-
ueHTpbl (Napa naomopdHO 3aMellarLWmnx yrnepoa atToMoB a3oTa), HO Takxe cogepXaTtcs u Bi-ueHTpbl (a30THble cerperauuun B
NAOCKOCTAX okTasapa (111)). Obuwee coaepxaHune a3oTa B Kpuctannax sapbmpyet ot 400 go 1100 ppm.

B cnekTpax uccneayeMbix asMa3oB Takxe oTMeuaeTcst MHna 3107 cM™l, cBsi3biBaeMast C MpUCYTCTBUEM CTPYKTYPHOM MpuMe-
cun Bogopoaa. NoMrUMo nonoc co6CTBEHHOMO MOraoWeHMs anMasa, Nosoc NOroWeHUs BOAOPOAA M NONOC MOrNoLWeHMs, OTHOCS -

NCKPUHA A.B. PACNNAB-®JIIOUAHBLIE MUKPOBKJ/TIOYEHWSA B AJIMABAX MECTOPOXXAEHMA UM. M.B. JIOMOHOCOBA
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LUMXCHA K MPUMECHbIM LleHTpaM a3o0Ta, HabnoaaTcss NOsIOChl NOrNOWEHMS, CBA3aHHble C NMPUCYTCTBUMEM pPa3/iNYHbIX a3 B MUK-
pPOBK/IOYEHUSAX. 1PN 3TOM MHTEHCMBHOCTb MOrAOWEHNA 3TUMKU (a3aMn B MOJTYYEHHbIX CMeKTpax onpeaensercs KonmyecTBoM
MUKPOBKJIIOYEHUN B pa3HbIX asiMasax M B pPa3HbiX 30HAX OAHOro anmasa. TakuMm obpasom, MK-cnekTpbl OTpakaloT BasioBbl CO-
CTaB BCEX CoAepXXalnxcs B aHanusmpyemom obveme das (puc. 8, 9).

0O6p. 1784-25-1, Tp. ApxaHrenbckas
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Puc. 8. Ob6paseu. 1784-25-1, Tpybka ApxaHrenbckasi C OTMeYEeHHbIMKN TOUYKaMN CbEéMKM NK-cnekTpoB (cnesa) n coBMeLleHHbI NK-cnekTp
Nno BCEM ToYKaM (passiMyaroTcsa No UBETYy JIMHUK) AN AaHHOro Kpuctanna (cnpasa)

O6p. 1784-34-7, Tp. ApXxaHrenbcKkasn
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Puc. 9. O6pazeu 1784-34-7, Tpybka ApXxaHrenbCckast C OTMEYEHHbIMU TOYKaMn CbEéMKKN UK-cnekTpoBs (cneBa) u coBMeweHHbIn MK-cnekTp
no BCEM ToYKaM (passiMyaroTcsa No UBETYy JIMHUK) AN AaHHOro Kpuctanna (cnpasa)

Hanbonee uacto HabnogaloTCa MOSOChI MOrMOLEHNS, CBA3aHHble C NpucyTcTBMeM Boabl (3420, 1650 cm™!), kap6oHaToB
(1430, 880 cm!) cunmkaTos (1050, 1015, 970 cmM™!). CooTHowweHMe a3 MOXET 3HaUUTENbHO U3MEHNATLCA B pasHbIX obpasuax,
HO B Npegenax o4HOro Kpucrasana Bapuaumm He3HaYUTESbHbI.

PeHTreHo-cnekTpasnbHbIN aHanui. lNpuMmeHeHne saHeprogncnepcnoHHon cnektpometpum (34C) ocywecTBnsnoCh
C Uenblo MONYKOSIMYECTBEHHOM OLEHKW COoCTaBa MWKPOBKOUEHWN. MHAMBUAYaNbHble MUKPOBKIKOYEHUS, PacrnosioXXeHHbIe
B6M3K nonmpoBaHHOM noBepXxHoCcTU (Ha rnybuHe < 0,5 MKM), pacno3HaBaniuCb C UCNOb30BaHMEM AeTekTopa obpaTHopacce-
SAHHbIX 31eKTPOHOB (BSE). MUKpPOBKIOUYEHMNS, COCTaB KOTOPbIX ONpeaenssncsi, NOAHOCTbIO 3aK/0YEHbl B a/IMa3HOM MaTtpuue U He
COEAINHATCS C MOBEPXHOCTbIO TPELMHAMM.
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[ns npupoAHbIX pacniaBoOB yCTaHaBMBAKOTCS LIMPOKME BapuauMm COCTaBOB. MeToAOM peHTreHo-CrneKkTpasbHOro aHanmsa
6blIN MOTyYeHbl CpeHNEe COCTaBbl MUKPOBKI/TIOYEHWNI B M3yUYaeMbiX obpasuax (pmc. 10).

MNpyW HaHECEHWM COCTaBOB Ha AuarpaMMy BWAHO, YTO TOYKM COCTABOB pacrosiaraloTcsa BAOMb FpaHW C KapboHATHO-
CU/TMKATHbIMKU COCTaBaMM.

Si+Al

Puc. 10. [lnarpamma cpegHuUx cocrta-
BOB pacnnas-daonaHbIX MUKPOBKIOYE-
HUI B U3y4YeHHbIX obpa3uax.

K+Na Ca+Mg+Fe
® A-209 v A-210 +1784-33-5y1 A 1785-3
o 1783-3.2 » A-213c +1784-33-5¢c = 1784-34-7
B 17854 > A-213m & 1784-33-5y2 * 840-19-1
O 1787-3-1 * 1787-313c v 1784-32-2m H 829-6-1
A A-207 < 1787-313m x 1784-25-1

CywecTtBeHHO KapboHaTHbIM TUM MUKPOBKIKUYEHUN XapaKTepu3yeTCs BbICOKMM coAepXXaHMEM ABYXBAJIEHTHbIX KaTMOHOB (
Ca, Mg, Fe n ap.) n OTHOCUTENbHO HM3KNM coadepxaHueM SiO, n Al,0s3. CooTHoweHne K>;O/Na,O BapbupyerT.

CyWweCcTBEHHO CUIMKATHbIA TUM MUKPOBKJ/TIOYEHUI OTNIMYAETCH BbICOKMM coaepxaHueM SiO, u Al,Os. CoaepxaHune KO npe-
obnapaet Hap coaepxxaHuem Na,O.

CooTHoweHne CO2/H,0 BapbupyeT, 6narogapsa 4emy pacnnas-(aonaHble MUKPOBK/IIOYEHNS B M3y4vaeMbliX obpa3uax moryT
6bITb KNaccuuunMpoBaHbl Kak KapboHaTHO-CUIMKATHbIE.

Ans anma3oB ApxaHrenbCKOm MPOBUHLUWN HE XapaKTepeH yxoh B 065acTb XNOPUAHbIX COCTaBOB. [pyn 3TOM Aaxe B cnydae
BbICOKMX KOHUeHTpauun wenodyen (K.O + Nax0), coaepxaHue xnopa B pacnjiaBax OCTaeTCs Ha HU3KOM ypOBHE, TaK YTO B CO-
CTaBe MUKPOBKJIIOUEHUN SABHO NMPUCYTCTBYET WeNo4YHO-KapboHaTHas cocTaBnstoLas.

ConoctaB/ieHUMe C pAaHHbBIMM nNOo ApPpyrMM KuMb6epnumToBbLIM NPOBUHUMAM. B pesynbtate npo-
BeleHHbIX UCCNeAoBaHNM n3ydeHa KOoaNeKuns KpuUctanaos asnmasa, coctosdwas m3 obpasuos, otHocawmxcs K I, II n IV pasHo-
BMAHOCTSAM no knaccndukaumm t0.J1. OpnoBa [OpsioB 1984]. YNOMSIHYTble Pa3HOBUAHOCTWU, MO NUTEPATYPHbIM AAHHbIM [boryi n
ap. 2016; TutkoB un ap. 2006, 3eareHnsos 2011], paCUEHMBANIUCb KaK «coAepXalune MUKPOBKIKYEHUS U noaxoasawme and umx
NU3y4deHuns», 4To mn 6bI10 NOATBEPXKAEHO NpU HENnocpeacTBEHHOM paboTe ¢ oTo6paHHbIMKM anMasaMu.

MHorme 13 U3y4yeHHbIX KpuUcTaaios obnagatoT 30HasbHbIM pacnpenesieHMeEM MUKPOBKITKOYEHWIW, YTO YAaN0Ch BbISICHUTL C MOMO-
Wb MeToda KaToAo/IIOMUHECLEHUMN N (POTONOMUHECUEHUMU. HacTb asiMa3oB MMEET BHYTPEHHIOK 30HY C BbICOKOW MIOTHOCTbIO
(KOHUEeHTpauuen) MUKPOBKITIIOYEHNIM, B TO BPEMS KaK BHELHAS 060/104Ka UX He CoaepXUT. Takxe npucyTCTBYOT 0bpa3ubl Kak C
NpsIMO NPOTUBOMNOMOXHbIM, TaK U C MNPOMEXYTOYHbIM pacrnpeneneHns MM MMUKPOBKIIOYEHUN. PacnosioXXeHue MUKPOBK/IHOYEHUN B
KpuCTasaie Hanpsmyto CBA3aHO CO CTPYKTYPOM asiMasa, TO eCTb OHWM HaXOAATCS TONbKO B 06/1aCTSIX C BOJIOKHUCTbIM CTPOEHUEM.

CoaepxaHue asoTa B M3ydyeHHbIX obpasuax BapbupyeT oT 400 go 1100 ppm. bonbwas 4acTb KPUCTAIZIOB NPUHAANEXNUT K
Tuny IaA, B KOTOpbIX npeobnagatoT npuMecHble A-ueHTpbl (Napa n3oMopdHO 3aMelarwmx yrnepos atToMoB a3oTa), HO Takxe
coaepxaTtcsa u Bi-ueHTpbl (@30THble cerperaumm B NAOCKOCTAX okTasgpa (111)). CBA3b MexAy HalMyMeM U KONMYeCTBOM MUK-
POBKJ/IIOYEHUN B KpUCTasslaX U CTENEHbIO arperaumm asota B HMUX He BbisiBneHa. MonsapHoe cooTHoweHne H,O n CO, (paccum-
TaHHOe B KapboHaTHOM a3e) B MUKPOBKJIIOUEHUSAX N3YUYEHHbIX KpucTannoB Bapbupyet ot 0,08 ao 0,19.
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MNKPOBKJTIIOYUEHNS B U3YYEHHbIX asiMa3ax MMeKT A0BOJIbHO LWWMPOKME Bapuaunm coCcTtaBoB. [Ns KpUCTanaoB MeCToOpoOXAeHUs
nMeHn M.B. JIoMOHOCOBa BbisiBNeH KapbOHaTHO-CUAMKATHbIM TUN MAaTEPUHCKOro pacnsasa. B otanume ot anmasosB HOxHon Ad-
pnkn n KaHagbl, ona ApxaHresibCKka yCTaHaB/IMBaeTCa OTCYTCTBME XJIOPUAOB B pacrjaBax, M 3TO AenaeT UX MOXOXWUMU Ha a-
Ma3bl AKyTuUK, npuyem 6amxe Bcero ApxXxaHrenbCKMM asiMa3aM COOTBETCTBYIOT AaHHble no Tpybke NHTepHauuoHanbHas.

Mpwn cpaBHEHMWN anMas30B M3 TpyO6kM MIHTepHaumMoHanbHas U anmMa3oB ApXaHrenbCKOM NPOBUHLUMM MOXHO OTMETUTb, YTO MUK-
POBKJIIOYEHUS XapaKTepHble AN 3TUX KPUCTANN0B OTHOCATCHA K KapbOHaTHO-CUAMKATHOMY TUMNY, HO X10pUAHasa coctaBnsowas
HeCKonbKo Bblwe B obpa3uax n3 Tpybkn MIHTepHaunmoHanbHasa. Bapunaumn Mg# kak ans ApxaHresnbcka, Tak n ans Tpybkum UNH-
TepHauuoHanbHaga coctaensaT oT 0,02 ao 0,8 [Zedgenizov et al. 2008]. TakXe MOXHO OTMETUTb, YTO CpaBHUBAEMbIe KPUCTaNsbl
XapaKTepusyTCcsa MNoBblWeHHbIM cogepxaHueMm SiO,, AlbOs u K;O ang cmnmnkaTHbIX COCTAaBOB MUKPOBKIKOUYEHUIN, a Ansa Kapbo-
HaATHbIX COCTAaBOB XapaKTepHO MNoBbIWeHHOe coaepxaHne Ca0, MgO u FeO.

Takxxe oTMeyaeTcs NMOCTOSIHHOE MPUCYTCTBME BOAbI, 40N KOTOPOW MaKCMMalibHa B CYLLECTBEHHO CU/IMKATHbIX BKJIKOYEHUAX.
CooTHoweHne H,O un CO, pasnunyaeTca B 3aBMCUMOCTU OT 30HblI Kpuctanna. Koppenauusa mexay 30HOWM u KonudectsoMm H;O w
CO; He ycTaHoBEeHa.

TaknuM obpa3om, KOMOMHALKMA NCMOSIb30BaHHbIX B paboTe MeToA0B PeHTreHOCNEeKTPasbHOMrO N CNEKTPOCKONMYECKOro MeTo40B
no3BoJsinsia HaM BrepBble onpeaennTb CoCTaB pacnias/dIONAHBIX MUKPOBKIIOUEHNI B aniMa3axX ApXaHresbCKoW asiMa3oHOCHOM
NMPOBMHLMN N PEKOHCTPYMPOBaTb COCTAaB MAaTEPUHCKMX anMas3oobpasyrowmnx pacnnasoB. MNonyyeHHble AaHHble, B CMNY UX Orpa-
HM4YeHHOro obbema, noka cregyeT paccMaTpuBaTb Kak npeasapuTesnbHble. Onga 6onee ybeauTenbHbIX BbIBOLOB O XMMUYECKUX
KOHTYpax anMa3oobpa3sytowen cpeabl Ans ApXaHrenbCKnx anmMasoB TpebyeTcsa yBenmyeHue BbIGOpKU KPpUCTaNIoB.

3akruyeHue

NMpuMeHeHMe KoMNaekca MeToA0B uccnenoBaHusa (BusyanbHoe onucaHme nod 6uHokynspoMm, MK-cnekTpockonus, peHTreHo-
CneKTpanbHbIX aHann3) NO3BOSINIIO HAaM YCTAHOBUTb HasMumMe U XMMUYECKMN COCTaB MUKPOBK/IKOUYEHUIM B 11 KpucTannax anMasa
MecTopoxaeHust M. M.B. JToMoHOCOBa, 0TobpaHHbIX 13 bonee 3HaunTenbHOM BbibOpKK (31 KpucTann).

N3yuyeHHble obpa3ubl npuHaanexat I, II, IV pasHoBuaHoCTAM no knaccudukaumm HO.J1. OpnoBa, a HeKoTopble KpucTansbl
asiMasa coAeprkaT KOHLUEHTpUYeCcKme 30Hbl C pa3HOM NAOTHOCTbIO (KOHUEeHTpaunen) MMKpPOBKKOUYEHUN.

Mo pnaHHbIM NUK-crnekTpockonuu Ans Kaxxaoro obpasua 66110 paccynTaHoO cofep)XaHue a3oTHbIX AedeKToB, a TakXe Konu4ye-
CTBO BOAbl U KapboHaTOB ANns MUKpoBKItOUeHUN. CoaepkaHne a3oTa B U3y4YeHHbIX anMasax coctasnsetr 400—1100 ppm. B UK-
CnekTpax MNOoraoLweHns nccrnenoBaHHbIX asiiMa3oB, MOMUMMO MOMOC CO6CTBEHHOMO MOrMOWEHMS anMasa M NoaocC NoraoweHuns, oT-
HOCSILLMXCS K MPUMECHbIM LeHTpaM a3oTa, HabnaalTcs NoA0Chl NOroWeHns, CBA3aHHble C MPUCYTCTBMEM passfiMyHbIX da3 B
MUKPOBKIKOYEHUSAX.

Hanbonee yacto HabnAATCS MOMOCHI MOrMOLWEHNS, CBA3aHHble C nNpucyTcTBueM Boabl (3420, 1650 cM™!), kapb6oHaTOB
(1430, 880 cM™!) cunukatos (1050, 1015, 970 cM™ ). CooTHOLEHNE a3 MOXET 3HaUUTENbHO BapbMpoBaTb B pa3Hbix o6pasuax
WU pefKo B npeaenax o4HOro Kpucranna.

MeToAOM peHTreHo-CneKkTpasibHOro aHanmsa 6bls1 yCTaHOB/IeH CpeAHUM COCTaB MMKPOBKJIOUEHUIN. [1pn HaHeceHnn COCTaBoB
Ha AvarpamMmMy BUAHO, UTO TOYKW COCTABOB pacnosiaratoTcs BAOJb FPaHU C KapboHATHO-CUAMKATHbIMM COCTaBaMMu.

Bce m3ydeHHble anMasbl XapakTepu3yrTcsad KapboHaTHO-CUIMKaTHbIMKM cOCTaBaMu pacrnas/paonaHbiX MUKPOBKIKOYEHUN C
O4YeHb He3HauynTenbHon (BNAOTb A0 MOJSIHOFO OTCYTCTBUS) KOHUEHTpaumen xnopa. lNMonyyeHHble npeaBapuTesibHble 4aHHble yKa-
3bIBalOT Ha 6/M30CTb M3YyYEHHbIX asiIMa30B Kpuctanniam AKyTuu 1, HaNnpoTUB, AEMOHCTPUPYIOT UX OTIMYME OT anmMas3os HOxHoM
Adpukun 1 KaHagbl. M3 AKyTCKMX anMa30B, AaHHble NO COCTaBaM MUKPOBK/IKOYEHUN flydlle BCEro COOTHOCATCS C pe3yfnbTaTaMu
no Tpybke MHTepHaunoHanbHas.
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MELT/FLUID INCLUSIONS IN DIAMONDS FROM
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Melt/fluid inclusions in diamonds provide material of parental mantle fluids or melts of diamond crystallization. It is neces-
sary to expand the area of study of microinclusions in natural diamonds and their chemical compositions. The aim of this work
is to study the melt/fluid inclusions in diamonds from Arkhangelsk kimberlite province (Lomonosov deposit). My work included
the study of morphology of diamonds containing microinclusions, distribution of inclusions in the crystals. After preliminary
examination, I selected representative crystals for further study by IR-spectroscopy and X-ray spectral analysis.

After detailed examination under binocular, I selected 11 diamond crystals from a representative collection (31 crystals) se-
lected samples belong to three types, according to the classification by Yu.l. Orlov: 1st, 2nd and 4th types. Polished slices
were prepared from these crystals. I selected the areas enriched in microinclusions and studied them by cathodoluminescence
and photoluminescence.

Application of IR-spectroscopy allowed me to calculate the content of nitrogen defects, as well as the amount of water and
carbonates in microinclusions. The nitrogen content in the studied diamonds ranges from 400 ppm until 1100 ppm. IR spectra
of microinclusions in diamonds show the presence of water (3420, 1650 cm™), carbonates (1430, 880 cm™}), and silicates
(1050, 1015, 970 cm™?). The proportion of the phases varies considerably in different samples and almost constant within the
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same crystal. The molar proportion of H,O and CO, (calculated from the carbonate phase) varies in microinclusions from 0.08
to 0.19 (H20/(H,0+COy).

X-ray spectral analyses allowed me to study the composition of fluid/melt microinclusions and showed that they were car-
bonate-silicate with significant variations between these two components. It is important that microinclusions in diamonds
studied did not contain chloride components even in the case of high concentrations of alkalis (KO + Na,0), so that most of
inclusions contained alkaline carbonate end-member. Comparison of the data obtained allowed me to conclude that the com-
position of microinclusions in diamonds from the Arkhangelsk province is the most similar to that in diamonds from the Inter-
natsional’naya pipe (Yakutia).

Keywords: diamond; Arkhangelsk kimberlite province; melt/fluid microinclusions; X-ray spectral analysis; IR spectroscopy.
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