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O HOBOM HAXOJIKE HAPCAPCYKHTA
B ®EHUTU3HNPOBAHHBIX ITOPOJNAX JIOBO3EPCKOIO MACCHUBA

P. M. KARTASHOV. NARSARSUKITE FROM FENITIZED ROCKS OF LOVOZERO MASSIF

The first complete description of narsarsukite from Lovozero is adduced in the paper. It has been
found in specific quartz rock boulders from the new locality at Northern contact zone of the massif
(mt. Flora). Association of two generations of the mineral: ferrian narsarsukite-I and titanian narsarsukite-II,
has been revealed by the study. Formation of the second one is supposed to be related to recrystallization
of the rock accompanied with replacement of the alkaline Ti-bearing arfvedsonite by aegirin.

Hapcapcykur Na,(Ti, Fe),;[Si;0,,] (O, OH, F), —wmuHepan OTHOCATEIHHO
penKkmii, B HAacTOAMEe BpeMsS M3BecTHO 13 paiiomos ero pacmpocrpancuamng. Heo6-
XORUMEE ANS 00pasoBaHMS HApPCAPCYKHTa BHCOKHE KOHIEHTPANWM KPEMHE3EMA,
menoue M TATAHA pPEaM3yoTcsd B NpPHPOAE B IBYX CAyvyasx: B HWHTPY3HMdX
KBaPICOASPXAMMX HJIA HACHIICHHHX KPEMHE3IEMOM IIENOYHHX IOPHHX HOPOX H
MX NIErMaTUTaX, 160 B pa3HoOOpasSHHX METACOMATHYECKMX 00pa30BaHMIX, BOSHAKA-
OMAX HA KOHTAKTE IEJIOUHHX MAacCHBOB ¢ Gosiee XHCAWMH MOpoRaMu pamiel. K
IEPBOMY THIIy OTHOCATCS MPOSBJCHHA HApCapCyKHTa B KBApOEBHX CHEHBTaX H
nermMaTuTax HedenmHOBHX cuenmtoB Hapcapcyka (Boggild, 1953), medemmBoBHX
cuennrax Cen-HUnepa (Chao, 1967), ysbrpamenountsx Tpaxmrax ocrposa Urmmy-
tanuk, 10.-3. I'pewnaugns (Upton e. a., 1976), xomenanrax Maccusa Cumpea, 10,
Mapokko (Wagner e.a., 1991), menounnx rpamurax maccmsoB I'ype, Cynam
(Jeremine, Christophe-Michel-Levy, 1961), I'sepauuren, }0. Hopserma (Saxbo,
1966), Crpeitupx Jleiik (Herpagpuuumonuue.., 1991) u Mypyuckoro (Koner m ap.,
1987), xBapucopepXamux meaouHnx nermaturax BepHep Beépra, B. I'pennangng
(Brooks e.a., 1982), yiprpaarnamToBoi nermatuToBol 3anexm «HO6mneiHas»,
JloBozepo (Byccen m ap., 1981) m mermarompgHeix mopoax r. Kykmceymuopp,
Xubunat (Xomsikos, 1990). Bropoit Tm BxioudeT B cefs HAXONKM HAPCAPCYyKUTa
B rHOPHIHEX MOPOAax KOHTAKTOB CHEHHTOBOro Mmaccusa Caurrpacc Xuan3, Monrana
(Stewart, 1959) u cexymmx ero kpapuepnx Xxmnax (Graham, 1935), B 5K30KOH-
rakToBHX porosukax Cen-WUiaepa (Radjasekaran, 1966), B dbenmrax Hapcapcyka
(Boggild, 1953), Wmumayccaka (Cemenos, 1969), Jlosozepa (JlaGysumos, 1958;
Bnacos u ap., 1959; Tuxomenmkos, Tuxonenkosa, 1962; CemenoB, 1972) u B
¢eHuTNINpOBAHHNX necuaHuKax Typbero Muca (Bengankun m Bropasen, 1949;
Esnoknmos, 1975). Kpome TOro, B 9K30KOHTAKTaX INC/IOYHOTPAHHTHOTO MAcCHBA
Bepxuee Acne (B. Kasaxcran) A. B. CremaHoBeiM O6HApYXeHH NCeBAOMOPGHOIH
TI0 TETParOHAJIBHOMY THTAHOCHIMKATY. . A. MEHeeB cuntan, yTo OHA PA3BHBAJINCH
IO TMIIOTETHYECKOMY THTAHOBOMY aHasory aisrmmura Na,Ti[Si0,,] (OH), (Mune-
eB, 1968), onnako obpasoBanue nOROOHHX - NCEeBAOMOP(O3 MO HAPCAPCYKHTY MPEX-
CTaBageTca Gosiee BEPOATHHIM.

Hapcapcyknt cumraercs XxapakKTEPHHM MHMHEDAJIOM KOHTAKTOBHX 30H JloBo3sep-
CKOTO MAaccuBa He(ENMHOBHX CHEHHTOB C IHEHCAMH H TPAaHHTO-THEHCAMH apxed
(ropu ®mopa, Crpamemnaxk m BasubGen). Bmecre ¢ TeM MHHEpan A3y4YCH SBHO
Hepocrarouno, CBEACHMS, NMPHBONUMEE O HeM B CBogkax (BmacoB m ap., 1959;
TuxonernkoB, Tnxormenkosa, 1962; Cemenor, 1969), oriMyalOTCs HEMOMHOTOM K
dparmenTaprocthio. O cOCTaBe MHHEPAJa CYAWIH, KaK IPABIJIO, MO IIOKA3aTEsSM
npenomnenns. 3a Gonee uem 30 aer co BpEMEHH NEPBOM HAXOAKHM HA TEPPATODMA
MaccHBa omyO/MKOBAHH €XHHCTBEHHBI YAOBACTBOPHTEABHLI aHAMH3 HapCAPCYKHTA
¥3 KOHTAKTOBHX oOpasosanmii (Tuxomenkos, TuxoHenkoBa, 1962) m oguH aHA/IM3
MHuHepana m3 menoyHmx merMatuToB (Byccen m gp., 1981).
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Puc. 1. ®opma KpucTamwIoB HApCapCykuta M3 (peHHTHINPOBaHHbIX MOPOR ropm Pnopa.

Tipocrle dopml (o pactipoctpanessoctw): m(110), ¢(001), p(101), a(100), z(111), k(201).
Fig. 1. Drawing of narsarsukite crystals from mt. Flora.

Hamp m3yuyeH akumeccOpHHI! HApCAPCYKHT, BCTPEUCHHHN B CHCHUGHYECKHX
AHXMMOHOMHMHEDANBHHX KBapHEBHX moponax r. diopa, NpeanosoXUTeabHO SBJg-
omBaxcad (CHATHSAPOBAHHHIMA KBAPIUTAMH WM TECYaHHKAMM JACBOHCKHX KCe-
HO/MTOB. IIOCKONBEKY RAHHHE MOPONH OHIM BCTpeYeHH B BUAE paspana ciabo-
okatanHHX el (15 X 20 X 30—40 cM) m, oueBmaHO, OBLIM NEPEMEMEHH, HX
HCTHHHAS TEOJIOTHYECKad MO3HIAG HE BIIONHE SCHA. YUHTHBAd 3T0 OOCTO4TENbCTRO,
a takxe Haxonky A. . JlexnesnM (ycraoe coobmenne) B 500 M 0T MaJOMOLIHOIO
(5 cM) KBapHEBOTO MPOXWIKA B KODPEHHOM 3aJIETaHUM, CEKYHIETO (DEeHHTH K
COACPXAIIET0 AKIECCOPHHI HApPCapCyKHT, HEJb3d OTPHLIATh BO3MOXHOCTH
BOSHAKHOBCHHAS TAKHX MOPOA B PE3YJIBTATE MEPEOTAOXKEHHS KPeMHE3eMa, MOGRH30-
BaHHOIO B Mpomrecce PeHMTH3ANMA APXEHCKHX I'HEMCOB PAME MAaCCHBA.

MakpoCKONMYECKH NMOpOAa TPEACTABISET co00M HEOTHOPONHHE MEJKO-CpeAHe-
3EPHACTHI arperaT KBapia 3eJICHOT0 HH CBETJIO-3€JIEHOr0 BeTa. MeKOo3epHUCTHE
YYacTKH omM4alorcs 6once MHTEHCHBHOM OKpackod, BH3BaHHOM ToHKOM (0.1 MM)
BKPANJEHHOCTHI0 KOPOTKOTPH3MATHUECKOTO TYCTO-3€JIEHOT0 MEOUHOTO ambubona
(2—3 % nopoar). B mepeKpHCTA/IM30BAHHNX YYACTKAX B MHTCPCTHIMAX MEXIY
Kpynaema (o 1 cM) 3epHaME KBapna passAT acOeCTOBHUAHHIA roxyGosaTo- u
3esiesoBaTo-Cepuit srapune (o 1%). Kpome toro, 8 mumdax Bcrpeuen ansGmr
Abys (no 5%). Hapcapcyxkur pacnpenenen HepasmomepHo (0—19%), oBoramas
TIPOCNOWKH, HACAEAYIMBE CTPYKTYPY CybcrpaTa. PasMep KpACTA/LIOB HE MPEBHIIAET
2 MM. B HEXOTOPHX yuacTKaxX HapcapCykuT GBI MONHOCTBIO BHINENOYEH ¢ obpa-
30BaHHEM NPIMOYIOJBHHX NYCTOTOK, YACTHYHO 3aNOJHEHHHX HOBOOOpa30BaHHIMMU
SiO, u rappooxucnos Fe.

Mopdonorns KpACTALIOB HAPCADCYKHTA HECKONBKO HEOOHYHA: pe3ko mpeobia-
AT NPA3MATAYCCKHE KPACTa/UIH ¢ npocteiMa dopmamu m (110) m ¢ (001) n
xoaddvmnuenToM ynnuaenns 1 :2—1 : 4. B nopasnsomeM GOMBIIMHCTBE MECTO-
POXJICHAHA OTMeuaeTcs Hapcapcykur tabauruaroro rabmryca (Mumepanm, 1981).
Ilono6uEEe npu3MaTHUEeCKHe KPUCTALIH BCTpeueHH TOAbko B XangOpux Kpux
(Graham, 1935), sa Typsem mucy (EBpokumos, 1975) um Ha o. Uraayranmk
(Upton e. a., 1976). Ha puc. 1 KpuCTaJ/UIH M3yUeHHOTO HAPCAPCYKHTA PACIOAOXEHE
B NOPSAKE YMEHBIICHAS YaCTOTH BCTPEYAEMOCTH MOpdoIornuecknx Tamos: us 1000
kpucraiop Gosee 800 npuxopmrcs Ba TAN @, okoao 100 —Ha 6, 8 —Ha 6, 5 —
HA 2 ¥ TOJILKO OJWH — HA 0. Bce kpucTa/IH KpynHee 1 MM NpPEACTABJICHH MPOCTHM
couerarmeM npusMu m(110) n nuraxomma. Ocofo CAEAYeT OTMETHTH DOABICHHE
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rpanm z(111), BCcTpeucHHOM paHee (B mpMHATON ycranoske — Mmmepame, 1981)
TOMEKO HA Kpucra/nax Typeero mmca (Esmokmmon, 1973).

Tpm orfope MaTepwana HA XAMAYECKAI AHAAS M TOHHOMETPHIO GHUIO 3aMeveHo,
YTO NO HECKOJIBKAM KPYIHHM KPHCTA/LIAM HaPCAPCYKHTA Da3BHBACTCE BOJIOKHACTHIA
Gecnpernuit Munepan. HanGonee samemenn Gnim OKOHYaHHA KpHcTaswios. Ilces-
AoMopdo3H yxomwm BrayGp HeposHON Oaxpomoif, mpE 3TOM BOJOKHA GhUm
OPMEHTHPOBAHH TNapamiensro npusme. JefaerpaMma BOJOKOH COOTBETCTBOBAJIA
HaPCapCyKHTy, TakuM 06pa3oM GEUIa BHEBJICHA TECHAS aCCOMMAUMSE ABYX MeHEpalMi
nocneasero. II0CKONMBEKY BHIEIMTH AOCTATOUHOE KOJIMYECTBO Hapcapcykmta-II e
TIPEACTABNIAIOCH BO3MOXHHM, HanGomee MONHO OXapakTepH3OBaH Hapcapcyxmr-L.

IlBer Hapcapcykmra-I B IEMOM XEATHI, OJHAKO MHHEDAT OTYETIHBO
' AMXPOMpYeT: M0 HANpaBACHMID, MEPHEHAAKYISPHOMY TpAHIM IPHIMH, IBET €TI0
0T ME0BO- A0 JIMMOHHO-XEJITOI0, B TO BpeMf KaK NEPNEeHANKY/ISPHO ITHHAKOUIY
MuHepan Gecnperen smbo mMeeT caabHil 3eJIEHOBATO-XETHIA OTTeHOK. B cB43HW C
9TIM XpucTa/UTR TabarruaToro raburyca pesko BHAECHMIOTCS Ha (oHE KOHNEHTpaTA
H COBEPIICHHO HEPA3JMYAMH B MOpPOAE. DBieck MHHEpasa CTEK/IIHHHIL Ha rpaHdx
u B m3n0ome. CnaffHOCTh COBepIIEHHAS B ABYX HAMpaBJIeHHIX, mapamieasao (100),
muEepan xpynok. Ero mwiorrocTs — 2.84 r/cM’ — 3aMeTHO NOBHIIEHa (MAKCHMAJIb-
Hasi, orMeueHnas panee — 2.78 r/cm® — Graham, 1935; Tuxomenxosa, ThxoHEH-
xoB, 1966). ’

HsMepenme MEKPOTBEPROCTH Hapcapcykmra (npmbop ITMT-3, marpyska 100 r)
BHIBWIO HA/MYME Y HETO aHM30TponmH TBepAocTa 1-10 poma ¢ K, = 1.252, npuueM
MaKCHMANbHHE 3HaueHHs TBEpaocTH (894 xrc/mMm?) M3MEPEHH HA IDAHAX MPH3MH
(110), a munmmamsEne (714 krc/mm?) —Ha numaxompe. Takas MHKPOTBEPAOCTH
cootBercrByer 6—0.5 emurmnamM no Moocy. ITosyueHHHE 3SHAYCHAS Mnx?amep;(ocm
ormmuaiorca or npesoauMux A. C. Ilopapensmx — 830—976 xrc/mm* (ITosapesn-
mux, JeGemena, 1971), xorophii, Mo BCEHl BAAMMOCTH, MCIIOJIb30BaJ [/IS M3MEpEHMIT
Matepuan ¢ Touku B. WM. TepacumoBckoro (Bnmacos ® nap., 1959) —
:;‘ixfmpncrammuecxnﬁ Pa3OpPNCHTHPOBAHHHIM ATPEraT, NCPCIONHCHHHIN BPOCTKaAMHU

Hapcapcyknar-1 mneoxporpyer: no Ne — TAMOHHO-XENTHYA, mo No — Gecuper-
HEui, OXHOOCHHIT NONOXHUTENBHHM, C NMOJOXHTSIBHHM YIJIAHCHHEM, n, = 1.604,
n, = 1.642 + 0.002, n,—n,=0.038.

Hapcapcykut-1I B arperate umeer Gemmiit uBeT M mMEAKOBHCTHI 6ecK, OTHEIb-
HHe Boiokna Gecosethn. Xpynox. He nimeoxpompyer, onTHUecKkad OPHEHTHPOBKA
Ta Xe, YT0 M y Hapcapcyk®ra-I, n,=1.610, n.~1.650 + 0.005, n.—n,=0.040.

Ha nefaerpamMax Hapcapcykura-l1 susgsneso g0 109 pednexcos. Habop mex-
TUIOCKOCTHHX PAaCCTOSHMI COBNAAAET C STAJOHHHM, MO3TOMYy B Tabn. 1 mpuseaeHs
AaHHHE TONBKO A4 Hambomee MHTCHCHBHHX JuHEN. IlapaMeTpH 51eMEHTApPHOMN
SUCHKH PpACCUMTHBAIACH METOAOM HAMMEHBIIMX KBAAPATOB C HCHOJB30BAHHEM
HEACKCOB, nmpuBeacHHNX JI. Cthioaprom (Stewart, 1959): a=10.704 = 0.004, c =
= 7.969 + 0.006 A, a/c=1:0.745. O6beM 371cMEeHTapHOH SYCHKH MO CPABHEHHIO
¢ ymrepatypEEMm faHHEME (Mmnepanmu, 1981) Heckonrko mormxen — 913.053

, UYTO, TIO-BHAMMOMY, H BH3HBAET HEKOTOPOE YBEJIMUEHHE IMUIOTHOCTH MHHEDAJIA
(dpacs = 2.84 v/cs).

Wrdpaxkpacauit cmektp Hapcapcykuta-I (pmc. 2) XxapakTepusyercds IMMpPOKON
OCHOBHON mosocoit ¢ Makcumymamm 1108—1000 cm~, momoco#t 868, aymrerom
774—750 n nonocamm 646, 525, 452 cm~!, uro cornmacyercs ¢ mammmEME A, H.
Jlazapera (1968) ® HeckoARKO OTAMYAETCd OT CHOEKTpa, npmBemenHoro A. C.
Tlosapesrrix (I[loBapenHEx, MerbmmkoB, 1977), MOCKONBKY B TOCAEKHEM OTCYT-
crByer nomoca 868 cm~!, orBevaromas BaneHTHEM KoneGaHmaM Ti—Q. Hamaume
B CIEKTpe NoxocH mornomerus 1630 cM~! cemperemscTyer o HaMumE B MEEEpaC
MOJIEKY/ISDHOA BOAH, a monoca 1705 cM~! roBopHT 0 CHILHOM BOXOPONHOM CBS3H
OH:--H,0. B obnacru 3200—3600 cM™! yerkmx mosoc mornomenns He Habmo-
Aaercs.
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Tabnuua 1

MEeXNIOCKOCTHRE PACCTOSHHY Hapcapcyxuta-1, ropa ®aopa
X-ray powder analisis data for narsarsukite-1, mt. Flora

1 d” hkl 1 d” hd 1 d " hkl

4 | 7.50% 110 7 2.316* 213 7 1.405 370
10 5.30* 200 2 2.215° 402 7 1.367 363

7 4.39 402 4 2.176 563 9 1.315 471
'5 4.08* 211 7 2.115 033 5 1.280 273

9 3.97* 002 3 2.094* 510 5 1.273 345, 505
8 3.77* 220 6 2.046* 422 3 1.235 136

7 3.57 242 7 1.987* 004 6 1.216 563

5 | 3.45 233 7 1.971 233 7 1.182 165

9 3.37* 310 7 1.888% 521 L 1.167 246

4 3.32 143 5 1.853% 440 5 1.147 671, 374
10 3.24* 301 3 1.779* 512 7 1122 581, 156
7 3.18* 202 6 1.713% 600 7 1.082 | 037, 770
7 2.83 253 7 1.690 260 7 1.060 237

7 2.778 231 9 1.661 353 3 1.042 147

7 2.737* 222 6 1.588 253 7 1.040 565

4 2.666* 400 7 1.558 262 6 1.004 347, 057
9 2.572¢ 312 7 1.509 125 7 1.002

9 2.515* 330 7 1.484 460 7 0.996

5 2.388* 420 3 1.449 271 6 0.993

IIpuMeyarne. YCIOBHS CheMKH: nnq)n‘PKV-lH, HedrmTpoBRINOE Fe-gailyvenne, BHYTPCHHMA CTAHAApT —
Si, omenxa mwrencumtioctell mnyamiad. 3peapouxof omMevenn pedwiexcii, HCTIONEIOBAHMLIE U9 PACUCTA NAPAMETPOB
SYCHKH.

Xpmuuecknii apanu3 Hapcapcykura-1 npusenen B Tabn 2 (an. 1). Kpome Toro,
JIA3EPHHM CIEKTPAaJbHBIM aHANHM30M B HeM ycraHosneno: O.n % — Zr, Ca, Mg,
Nb, Pb, Y; 0.0n % —Cu, Zn, Ni, Sr, Co; 0.00n % — Be u Ag. Pacuer dopmyan
MHHEpATA OPOM3BOAMACE Mo uacTH Kucnopona (Bymax, 1967) mcxops M3 mpemmno-
JIOXEHKS O MEONUTHOM XApaKTepe BOMH B HAPCAPCYKHTE, BHCKa3anaoM K. Barnepom
u ap. (Wagner e.a., 1991). W3 mnonyuenHoit dopMyms — (Najg:1Koos)s3.88
(Ti; 43Fe€0.47Aly 14M80.02) 2,06 [Si5.02020 1 (O1.55F0.45)2.000-51H,0 cnenyer, uro wa ane-
MEHTapHYIO qdueiiky MHUHepaaa (npu Z = 2) mpuxoAuTCS OAHA MOJIEKYJA IEOTUTHOM
BOJHL

Cocrasn HapcapcykdTa-l m -II onpepensymce Takxe Ha MHKPOAHAJIHM3ATOpPE
Cameca MS-46 (tabn. 3). Ycnosas cheMkH: yckopsiomee Hanpsxenue 20 xB, Tox
30872 50 mMA, mmamerp 30mAa 2—3 MKM, 3TaJOHH cpasHemms ang Si, Fe, Ca —
srapuH, ais Na, K, Al —nedbeman, ans Ti, Mg — nmkpomnemennt, nas Mn —
POIOXPO3NT, TIEPECUET CONEPXAHMI 3MEMEHTOB BHIONHEH No mnporpamme «[TYMA
IIB» (BoponuxuH, [lerun, 1980).

B Tabn. 3 BKMOUEHH TAaKXE AHANMSH HAPCApCYKUTa W3 ABYX APYTHX €ro
npogeiacaui Ha rope Oropa: ksapuesoit XuiH A. U. Jlenuesa (au. 8) u ans6uTTOB
Toukm B. M. TepacmMoBckoro (am. 9). XmmmuecKmii COCTAB HApPCapCyKMTa M3
mocnepHeit (rabn. 2, aH., 2) Heub3s CUMTATH YAOBJETBOPHTE/IBHKM, IIOCKONBKY
aHANM3MPOBAHHMI Matepuan copepxan Gonee 60 %, npumecn anpbura (BnacoB m
ap., 1959). CseneHns 0 TOYHOM MECTONOJNIOXCHHHE 3TOTO MPOSBJCHHA B HACTOSMICE
BpeMd YTPauCHH, ONHAKO B PAa3TAYHHX MHHCPAJOTHUCCKHX KOUICKIMAX HMECTCH
o0uapHEI MaTepuwaa OTCIONa. B CBA3H C 3TMM HOBHE AOCTOBEPHHE AAHHHE O
COCTaBE HAPCAPCYKHTA CO CTApOTO, KAACCHYECKOTO IS POCCHM MECTOPOXIASHMS
TIPEACTARMNSIOT HECOMHEHHHMH MHTepec. [I9 HAMEro MCCNeAoBaHWS MH BOCIOJNb30-
BANHCH 00Pa3LOM HAPCAPCYKMTA M3 Kovieknmu kadeapw muuepanorum MIY,

C HapcapcyKMTOM acCOIMHMpYIOT MAarHe3uoapdBeACOHAT, STHPDMH M CpacTa-
IOIWACA ¢ NOCTSAHMM He ONpeAeNCHHANH menouroit Mn-Fe-cunukar, Paccunrannas
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Puc. 2. UK-cnextp Hapcapcykura-1.
Fig. 2. Infrared spectrum of narsarsukite-L

HaMH SMIHMpWYccKas (opMyna wMarHesmoapdBenconnta: (Na;;5Ko33Cag04)3.62°
3 . -
(Mg, 4oFed7Mng o) 3 18 (Feth6Alo 04 Tig.02)132[815022 10 Heckonsko ormmyaercs OT

Tabnuua 2
XUMHIECKHA COCTAR HAPCAPCYKHTA
The chemical analises of narsarsukite
JIoposepcxuit MACCHB

Hmmayccax Cen-Unep

KommioHenT dnopa Bassben Kapuacypr
1 2 3 4 5 6

Nb2Os He onp. He onp. He omnp. 0.81 0.44 He onp.
Si0, 62.26 52.59 60.48 60.00 59.65 62.11
TiO, 14.73 19.25 16.72 15.49 11.75 16.99
ZrO, He omnp. He omnp. He onp. 0.26 0.74 He onp.
Al O3 0.93 — 0.32 1.59 0.44 0.20
TR>03 He onp. He onp. He onp. 0.15 0.97 He ong.
Fe,03 4.87 9.67 4.89 1.97 6.91 2.25
FeO — 0.35 —_ 0.48 —_ He onp.
MnO 0.03 0.10 0.04 0.07 — 0.02
MgO 0.12 0.99 0.11 0.20 — He onp
Ca0O 0.02 0.91 1.30 — 0.50 0.46
NasO 15.32 11.91 14.19 16.70 13.46 15.20
K30 0.28 0.99 1.03 0.48 3.72 0.10
H,0* 0.59 1.26 1.06 1.05 — 0.17
H0™ — 1.98 0.24 0,19 He onp. He omp
F 1.11 —_ — 1324 3.13 0.76
O-F 0.47 — — 0.52 1.31 0.32
Cymma 99.79! 100.00% 100.38 100.15 100.40 98.14*
ne 1.642 1.623 1.650 1.646 1.622
ne 1.604 1.607 1.604 1.607 1.608
d, r/em® 2.84 : 2.78 2.75

Ipumeuanne. AN, | — anammaxu T. E. Kanewayx u C. A. Top6auesa, ant. 2 — mo: Bmacos u ap., 1959; an.
3 — no: TexoMenkos, Twnenxopa, 1962; an. 4 — no: Byccen u ap., 1981; an. 5 — no: Cemenos, 1969; an. 6 — no
Chao, 1967. Kpome Toro: | — BaO — 0.0028%, StO — 0.007%, NiO — 0.009%; 2 — pauusic MOTyJeHs! NOCTIC BLrYETa
62 Mac.% smbuma; 3 — npuBeneHo cymmapuoe keneso; 4 — B Tom uacne 0.20% P20s.
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Tab6auua 3
MPKPO3OHMOBLE AHANASH HAPCAPCYEMTA M CONYICTBYIOMMX MMHEpPAJos, ropa dMnopa (mac.%)
Microprobe analises of narsarsukite and associating minerals, mt. Flora

Hapcapcyxar-1 Hapcapcyxur-TI
Kommonenr .
1 2 3 4 5 6 7
Si0; 57.32 61.09 61.86 61.38 67.13 52.60 58.68
TiO3 12.09 13.78 13.46 12.54 11.63 16.23 16.67
Al,03 0.75 0.28 0.30 0.50 0.74 0.38 0.29
Fe,03 5.21 4.33 4.93 4.97 4.90 2.86 3.08
MnO — — 0.01 — — 0.03 0.03
MgO 0.05 0.10 0.10 0.07 —_ - 0.03
Ca0 0.01 — — — — 0.01 0.01
Na;0 14.63 14.25 14.59 14.87 15.42 15.39 16.02
K20 0.15 0.16 0.16 0.16 0.12 0.05 0.06
Nb,Os — He onp. He omp. 0.02 — He omp. He omp.
TR,03 — » » » » 0.01 0.01 0.04 0.01
CymmMma 90.21 94.49 95.41 94.52 89.95 87.56 94.89
Fabnuua 3 (npodoaxenue)
Hapcapcyxur ComyTcTBylome MANEpAILE
Kommonenr
8 9 10 11 12
Si0, 62.13 61.87 55.31 51.90 38.87
TiO3 13.78 12.23 0.25 0.05 0.23
A0, 0.88 0.39 0.24 0.14 0.36
Fe, 03 5.57 5.88 18.66 32.08 22.53
MnO 0.06 0.06 0.10 0.31 17.36
MgO He. onp. 0.02 11.15 ) 0.61 3.08
Ca0 0.02 0.01 0.23 : 0.17 027
Nay0 15.76 16.50 11.58 14.59 6.08
K20 He onp. 0.17 1.81 0.02 3.40
Nb2Os » » 0.24 He onp. He omp. 0.03
TR203 » > 0.04 » » 0.05 —
Cymma 98.14 97.91 99.39 99.92 93.87*

[ipuMevanme. 3peanouxoll oTMESeHO 3HAYCHNE, BK/nouallee 1.66% BaO. AHaymamuxn: au. 1, 4—7, 9—12 —
H. B. Tpouera, 2, 3—C. E. Bopucosckmt (MTEM PAH), an. 8 — A. H. Jlemies (K@ PAH, HeomyOHMKoBANHbIC
painnie). Anamnon 1—5 — mapcapcysmr-I: 1 — Gueano-xesrras  Tabmauka, 2 — xefrag np 3 - TeMHO Tasg
npu3Ma, 4 — Cpefiee H3 5 aHANMI0B. 5—O6 — aHAMM3LL AccOIMHpYIOUEX HapcapcykuTa-l H -II cooTeercTeenno, 7 —
cpefHee M3 7 QHANMIOB HApCypcyxHTa-1I, 8 — HAPCAPCYKHT M3 KBapLeBOH XWh, 9 — cpefHee H3 4 aHAIM30B, TOUKA
B. . lepacumonckoro, 10 — cpemee w3 6 anamsos Mariesnoapdmenconmma, 11 — cpempee w3 6 anamizop acbecToBAHOIO
asrpung, 12 — anams menowioro Mn—Fe-cumixara (daza 4-1).

crexmoMerpmyeckoit  A;B2*C?* [Sig0,;]1 (OH, F),. ITomo6HHE BHCOKOMEIOYHHIE
amubosn OTMEYANACh B KOHTAKTOBHX 00pa3OBaHHSX pPAxd MIEOUYHHBIX MACCHBOB
(IIlmokora, 1986). Cocras acOGECTOBHAHONO SrHPHHA NMPHOJHXACTCH K TEOpETHUC-
ckomy — (Na, 55Cag.01) 1.00 (F€0.93M80.03Mng.01)0.97 [Si1.0906 I-

TpanuuMOHHO NPHHIMNAAILHEM /IS HOMEHKJATYDH HAPCAPCYKHTa CUMTAETCH
coormomcHue Ti m Fe** B okrasnpwueckoit mosmmum B. Bupeasercs psaa Ti-Hap-
CapCyKuT Nag(Tis sFeo.5) 4Si160.43sFos—Fe-napcapcyxur Nag (Ti%.SFel.S) 4
Siy60425F1s, OofycnoBneHHHI n30MOpMHHM 3aMemenueM mo cxeme Ti''0? -
Fe’*F~ (Cemenos, 1969; Chao, 1967). Uzomopdumne samemernns Ti** - NbS*OH—.
u Ti**0?>~ > TR3'F~ mmMeloT noaumHeHHOe 3HAueHME. J0 HEXABHETO BpeMEHH
HENOOICHABAIACH POJIb H30BAJICHTHOIO 3amemennd no cxeme Ti'* - Zr**, ommaxo
UENCHANPABICHHOES OMPENEC/ICHAE CONCPXAHMM UHAPKOHHS B HAPCAPCYKHTaX H3.
MHOTHX MecTopoxacamis (Wagner e. a., 1991) u pag Haxoaok, 60raTHx LHHEPKOHHEM,
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Puc. 3. Cocmmpcapcymmsxoopmnmnxd). e. 0.9k
Ti+ Nb—o. e. Fe3* +Fe2*t - 15,‘

Fig. 3. Composition of narsarsukite within coordinates }'
(Ti + Nb) and Fesym (%a0)- 15" 4
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1—6 — napcapcyxumut Jlososepa: I —r. Dnopa,
cynnhl,rl(nﬁu.Z.ml).m)—G( v
anamne 1—5 coomsercreenno), 2 —r. daope, lupup-
cyxur-1I; 7. 7—8 (126 3, an. 6—7 ©COOTBETCTREMHO) , I —
r. Onopa, xum A. H. Jleniesa (161, 3, an. 8), 4 —
r. ®nopa, Touxa Iepacinobcxoro (Tefn. 3, an. 9), 5—
ropa BamuGen (Tafin. 2, an. 3), 6§ —r. Kaphacypr (e
2, ai. 4), 7 — HAPCAPCYKHTM NPOTMX MPOSBReHHd: T. 9 — ’
HJmuymx(Mn.ZmS).'rl—anmpcyx 1026'
(Boggild, 1953), T. II Typult Mac (Enpoxavos, 197 R 210" A9
'r 12 — Ceu-Hnep (Radjasekaran, 1966), 1. 13 — Hnury-
TUIAK, cpejpice H3 7 MEKPOIOHAOBLIX AHAJI30B [ICHTPRIE~

mlxmeﬁxpmuunn. T. 14 — HrpuyraumK, 10 e Kpa- 2
easix uacredt (Upton e. a., 1976), 1. 15 — Comrtrpace Xuam 19
(Mowmana) (Graham, 1935), 1. 16 — Cen-Hnep (Chao, 0.5 ] ! !
1967), 1. 17 — XuGwmst (Xomsxos, 1990), 1. I8 —I'ype a1 02 0.3 04
(Cynan) (Wagnes e. a., 1991), T. /9 — mEpEOHEeBas pad-~ W.L'.(Fe""’f"e") :
Tmmmmmcnpn(lhpom) (Wagner e. a., 1991) asa ! asa3 vvvs aaa?
'PEYTOMHEKAME OGO3HAYCHII TPOSANCHHAY, CBIANHEIG C
KOHTAKTHHIMH  OODa3OBAHESMH,  KDAIPATHKAMH — C vvyZ AM4 smnf ooog
HMNTPY3UBHIIMH NOPORAMH M TIETMATHTAMHE, IITPAX O3HA-~

wer, 1o anamss mgr w3 (Wagner e. a., 1991).

@.e.(Ti+ND)
S
~
2

S
»

mapcapcykuroB (Xomaxos, 1990; Wagner
€. a., 1991) noxasanm MCTHHEHI Macm-
Tab pasBETHS ITOTO NMPOLECCa, NPABOASL-
mero mopod K 00pa3oBaHMI0O NHADKOHHEBOA  pDAa3HOBHMAHOCTH  MHHEpana
Nas (Ti,Zr Fe) 4 Si16043F .

ITocKOMBKY COMOCTaBJACHHE AHAJNM30B HANPAMYIO HE BIOJMHE ynobHO, HA puc. 3
BCe H3BECTHHE B JIMTEPATYPE  NOMYUEHHHE HAMH COCTABH HADPCAPCYKHTOR HAHECCHH
Ha rpadmx B xoopguHaTax ®K Ti (Ti + Nb)—®K Fe (Fe’* + Fe?"). llna ynobersa
CPaBHEHAS MHKPO3OHAOBHX H XHMHYECKMX AHAM30B MOC/IEAHUE NEPECUATHBAINCH
HA «CyXOM OCTAaTOK», 33T€M BCE aHAJIM3H HOPMA/IM30BaMACh. Pacuer dopmymsaEx
K03(p(PHIHERTOB NPOH3BOAKICS KATHOHHMM METOAOM HMCXOAS M3 CyMMBI KaTHOHOB
rpymnu B, pasHOM 4.

Ha puc. 3 gcHO BHAHH JMHEAHAS 3aBHCHMOCTb, OOYC/IOBNEHHAS OCHOBHOM
cxemoit m3omopdu3aMa, W aBe oOMACTH CrymEHAS TOYEK, COOTBETCTBYIONIHE ITOIAM
Ti- u Fe-mapcapcykura. OTKI0HEGHAE TOYeK OT mpamodi 1—1 orpaxaer crenens
H30MOp(PHONO 3aMEIICHAS THTAaHA LUPKOHMEM, AMIOMUHHEM M PEAKO3EMENBHHIMH
DNEMEHTAMH, A Xe/Ie3a — MAPraHneM M MarameM. W3syuennuit mnamu Hapcapcykur-1
(1. 1—35) gBAgEeTCA MPOMEXYTOYHHM YMEPCHHO XEJIC3HCTHM WICHOM psxd, B 5TOM
cMHCTe oH Gim3ok Hapcapcykury xwid A. W, Jlemmesa (puc. 3, T. 3) m
¢ernTRsnpoBaHENX necyaAmkoB Typeero muica (puc. 3, t. 11). Hapcapcykmr-11
IBJISETCS TUTAHUCTHIM YJICHOM pana (mabmopammck conepxanug TiO, no 18.20 %),
ero cpegmmit cocraB (pmc. 3, 1. 8) Gmm3ox Ti-mapcapcykmry Hrmnyranmka m
Monramn (puc. 3, 1. 14 ® 15 COOTBETCTBEHHO).

Hcxons w3 NAHHONO XMMHUYECKOTO AHANMM32 HAPCAPCYKHT ANBOHTHTOB TOPH
Onopa (tabn. 2, an. 2) gonxen 6 6 GHTH HCKTIOUATEIFHO THTAHACTHM, YEMY
TIIPOTHBOPEUAT €r0 ONTHUYEeCcKHe cBoiictea (n.= 1.627). BmecTe ¢ TeM OmHOBpEMEHHOE
Bxoxaenue B coctaB 19 % TiO, m 10 % Fe,0; CHabHO HCKAXAET CTEXHOMETPHIO
ero ¢dopmymu (A;BsSi; 0, BMecTo A B,Si;6044). [MosyyeHHsie HaMu aHAM3H
(rabn. 3, aH. 9) YHOBJIETBOPHTENLHO NEPECYATHBAIOTCA HA (hOpMYIy HOPMAIBHOIO
BHA3, COTJIACHO KOTOPOM HNAHHHIN MHHEPAJ SBISETCS XEIS3UCTHM WICHOM pSAa
(puc. 3, 1. 4), 6maskum munepany Hapcapcyxa (puc. 3, r. 10), yr0 noauepKuBacTCs
6HM30CTHI0 MX ONMTHUECKHX XAPAKTEPHCTHK.

Takum 06pa3oM, ¢ H3BECTHOR AOJECH BEPOSTHOCTH MH MOXEM YTBEPXAATH, UTO
Hapcapcyknr-I BO3HHMK B pe3ymprare METaCOMATHYCCKON nepepabOTKE KCEHOMHMTA
ACBOHCKMX TIECYAHAKOB. JTOT NPOUECC NPOMCXOOMJ B YCIOBHAX YMCPCHHOM
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