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Organovaite-Mn, a new mineral of the labuntsovite group, has been found in Lovozero alkaline massif, Kola
peninsula, Russia. At Karnasurt Mt., it occurs as pink and brown short-prismatic crystals up to 0.3 x 0.2 mm and as
pseudomorphs after vuonnemite crystals (up to 4 cm) together with microcline, albite, aegirine, arfvedsonite,
eudialyte, sodalite, natrolite, elpidite, cristobalite, steenstrupine-(Ce), rhabdophane-(Ce), rancieite, sauconite, yofor-
tierite. At Flora Mt., its crystals up to 0.5 mm are associated with vuoriyarvite-K, kuzmenkoite-Mn, calciohilairite,
natrolite, albite, aegirine. Cleavatge is not observed, Mohs' hardness 5, brittle. Dmcas = 2.88(1), Deale = 2.92(1) glcm3.
Optically biaxial. positive, a 1.683(2), p 1.692(3), 'Y1.775(5). The crystal structure is studied, R = 0.049. Monocli-
nic, Cl/m, a = 14.551(2), b = 14.001(2), C = 15.702(3) A, P = 117.584(2), V= 2835.3 A3. Chemical composition
(electron microprobe, wt %): Na200.51, K204.31, CaO 1.06, BaO 1.31, MnO 5.07, ZnO 2.04, FeO 0.24,
Ti02 8.87, Nb205 27.97, Ah03 0.28, Si02 38.36, total 90.02; H20 content, from thermogravimetrical data in vacu-
um, is 10.40 %. Empirical formula (2 = 2): (K2.27Zno.62Cao.47Nao.41Bao.21)1:3.98(Mnl77Fe3:U8);t L.85(Nb.s.23
Th.76)1: 7.99[SilS.86Alo.14048][06.03(OH)I.97]1: 8' 12.79H20. Idealized formula is: K2Mn(Nb, Ti)4(Si4012h
(O,OH)4.6H20. Organovaite-Mn forms a series with kuzmenkoite-Mn, K2Mn(Ti, Nb)4(Si4012h(OH)4 . 5H20.
The structures of both minerals contain Mn-octahedrom linking the chains of (Ti, Nb)-octahedra into layers. The
strongest reflexes of the X-ra~powder <Effraction pattern, d, A (I, %; hId): 6.~ (100; O~O; 002), 6.43 (2~ 200, 2~),
4.936(28; 022),3.227 (89; 422, 400, 404),3.123 (68; 042, 024), 2.607 (25; 244, 204,206),2.520(29; 442, 402, 404).
The IR spectrum is given. The mineral is named after the crystallographer Natalia Ivanovna Organova (b. 1929),
Moscow. Type material is deposited at Fersman Mineralogical Museum of the Russian Academy of Sciences,
Moscow.

ITpOBO)J.HBlllHeC5I B nOCJIe)J.HHe rO)J.bI HHTeHCHBHbIe KpHCTaJIJIOXHMH"IeCKHe H MHHepa-
nOrH"IeCKHe HCCJIe)J.OBaHH5I «JIa6YHI..lOBHTOB» H «HeHa,rJ;KeBH"IHTOB» 0)J.H03Hat.JHO }'Ka3bIBa-
lOT Ha Cyrn:eCTBOBaHHe B npHpO)J.e I.(eJIorO p5l)J.a pO)J.CTBeHHbIX, HO B TO )Ke BpeM5I t.JeTKO
HH)J.HBH)J.yanH3HpoBaHHbIX B CTp}'KTypHOM H XHMHt.JeCKOM OTHOWeHHH MHHepanOB (Pac-
I.(BeTaeBa H )J.p., 1994, 1996, 1997a, 19976, 1998; Rastsvetaeva e. a., 1994; rOJIOBliHa H
)J.p., 1998; Cy660THH H )J.p., 1998; TIeKoB H )J.p., 1999; XOM5IKOB H )J.p., 1999; ll}'KaHoB
H )J.p., 1999; Chukanov e. a., 1999). PeweHHeM KOMHCCHH no HOBbIM MHHepanaM H
Ha3BaHH5IM MHHepanoB Me)K)J.YHap0)J.Hoti MliHepanorHt.JecKoH aCCOI.(HaI.(IHI OT 5 HIOll5I

2000 r. yrBep)K)J.eHa HOMeHI<JlaTypa MHHepanOB rpynnbI JIa6YHl.lOBHTa, 06'be)J.HHeHHbIx 06-
llI.HOCTblO CTPYKTypHoro MOTHBa, HO OTJlHt.JalOllI.HXC5I)J.pyr OT )J.pyra cHMMeTpHeH H XHMH-
t.JeCKHM COCTaBOM. HaH60JIee pa3Ho06pa3HbI MOHOI<JlHHHbIe '.meI-lbI rpynnbI C 06ll1.eH cpop-
MYJIOH A..-12D0-2M8(Si40I2)4(O,OH)g . n H20, r)J.e M - KaTHOHbI C BbICOKHMHCHJIOBbIMI1
xapaKTepHCTHKaMH (npeHMywecTBeHHO Ti H Nb), 06pa3YlOllI.He u.enOt.JKH BepwHilIIO-CB5I-
3aHHbIX OKTa3)J.pOB; D - KaTHOHbI co cpe)J.HHMH CHJIOBbIMH xapaKTepHCTHKaMH ()J.BYXBa-
JIeI-lTHbIe KaTHOHbI Manoro pa)J.Hyca: Fe2+, Mg, Mn2+, Zn), «clllHBaIOWHe» I.(enot.JKH Me)K)J.Y

1 YTBep;tQ]eHO KOt.1Hccneii no HOBblM !\IIUlCpanaM \I Ha3BaHIHIM MHHcpa..10n MC)K!lyHapOJ1HOii !\IHHepa..'10ni'ieCKOii

aCCOUHaUlHl 10 OKT5i6p51 2000 r.
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C060M C 06pa308aHHeM CJ10e8, r.D.e MI- H MlI-OKTa3.D.pbI HMelOT 06w.He pe6pa; A -
KpynHbIe KaTHOHbI C HH3KHMH CHJ10BbIMH xapaKTepHcTHKaMH (Na, K, Ba, Ca, Sr), 3an0J1-

WllOlUHe nonOCTH KapKaca, 06pa30saHHoro KonbuaMH S40'2 H cHcTeMoH OKTa3.D.p08 M06

Ii 006. napaMeTP~ 3neMeHTapHbIX _ SPleeK 3THX MHHepanOB TaKOBbl: a = 14.2-14.8,
b ==

13.7-14.4, c - 7.7-8.0 A, J3 - 117.
B 3aBHCHMOCTH OT KOJ1H'IeCTBa H xapaKTepa 3an0J1HeHHSI A-n03HUHH (T. e. OT THna

ynopSl.lI.04eHHOcTH A-KaTHoH08) Cpe.lI.H MOHOKJIHHHblX '�neHOB rpynnbl J1a6YHu08HTa

MOJKHO BbI.lI.eJIHTb '�eTblpe rna8HbIe cepHH (cpOPMYJ1bl .D.aHbl .lI.IISi Z = 2):
1) cepHSI KY3bMeHKoHTa K2D(Ti, Nb)4(Si4012h(O, OH)4 . n H20;
2) cepHSI na6YHuoBHTa Na2K2D(Ti, Nb)4(Si40i2h(O, OH)4 . n (H20;
3) cepHSI JIeMMJ1eHHHTa Na2K2AI1I(Ti, Nb)4(Si40I2)2(O, OH)4 . n H20;
4) cepHSI BYOPHSlpBHTa (K, Na, Ca, Sr, Ba)lNb, Ti)4(Si4012h(O, OH)4' n H20, r.lI.e

D == Mn, Fe, Mg, Zn, 0; Alii = K, Ba; n = 4-8.
Cne.LlyeT OTMeTHTb, '�TO npe.D.CTaBHTeJIH nepBbIx Tpex cepHH (np.rp. C2/m) xapaKTe-

PH3YlOTCSI ynopSl.lI.04eHHblM pacnpe.lI.eneHHeM A-KaTHoHoB no n03HllHSlM, '�HCJIO KOTOpblX
MO)l(eT COCTaBJISlTb OT 1 .lI.0 3, H BblCOKOH CTeneHblO 3aceneHHOCTH 3THX n03HUHH. B
MHHepanax cepHH BYOPHSlp8HTa (np.rp. Cm) A-n03HllHH paCw.enJISiIOTCSI Ha MHO:>KeCT80
A-nO.D.n03HUHH, B 60J1bIllHHCTBe H3 KOTOpblX npe06J1a.aaIOT BaKaHCHH.

Cpe.D.H MOHOKJ1HHHbIX 4J1eH08 rpynnbl H3BeCTHbi TaK:>Ke MHHepanbl C Y.lI.80eHHbIM na-

paMeTpoM c (Milton e. a., 1958; OpraHoBa H .lI.p., 1981). no cBoeMY cocTa8Y OHH HaH60-
nee 6JIH3KH K MHHepanaM cepHH JIa6YHu08HTaH 8 paMKax H080H HOMeHKJIaTYPW 06n-
e,nHHSlIOTCSI 8 CepHIO napaJIa6}'HllOBHTa.

TIpH HCCJIe.D.08aHHH 061llHpHOH KOJ1J1eKllHH MHHepaJIOB rpynnbl JIa6YHU08HTa HaMH

6bIJI 06HapY:>KeH ee npe.lI.CTaBHTeJIb, He H.lI.eHTHcpHUHPYIOW.HHCH HH C O.lI.HHM H3 H3BeCTHbiX
MHHepanbHblX 8 H.lI.O8. TIo THny cpOPMYJIbl (COOTHOllleHHSlM KaTHOHOB, CTpyKTypHblM xa-
paKTepHCTHKaM H oc06eHHOCTSIM I1K-cneKTpa 3TOT MHHepaJI HaH60JIee 6JIH30K K J1eHTaM

cepHH KY3bMeHKOHTa. OT KY3bMeHKOHTa-Mn (t..{yKaHOB H .D.p., 1999) OH OTJIH'IaeTCH cy-
IUeCTBeHHblM npe06J1a.aaHHeM HH06HSI Ha.a THTaHOM H Y.D.BOeHHbIM 3Ha'leHHeM napaMeTpa
3JIeMeHTapHoH SI'IeHKH c. HOBbIH MHHepaJI nonyqHJI Ha3BaHHe opr8HoB8HT-Mn B '�eCTb

H3BeCTHoro KpHCTaJUIorpacpa HaTaJIHH I1BaH08Hbl OpraHoBoH (p. 1929), a8Topa OCH080-
nOnaralOw.HX pa60T 8 06J1aCTH KpHCTanJIOXHMHH MHHepan08 rpynnbl JIa6YHu,08HTa (Op-

raHOBa H .D.p., 1976, 1981). CycpcpHKC-YT04HHTeJIb 8 KOHue Ha38aHHSI yKa3bl8aeT Ha npe-
06na.aaHHe MapraHlla 8 D-n03HUHH, B COOTBeTCTBHH C npHHSlTblMH .lI.IIH rpynnbl J1a6}'HUo-
8HTa npaBHJ1aMH BbI.lI.eJIeHHSI MHHepanbHbIX BH.lI.OB.

OpraH08aHT-Mn HaH.D.eH B .D.BYX T04Kax JIoB03epCKoro w.eJIO'lHoro MaCCH8a Ha KOJ1b-

CKOM nOJIYOCTpOBe. OCHOBHoe HCCJle.lI.OBaHHe H080ro MHHepana npOBe.lI.eHO Ha MaTepHaJIe

H3 KpynHoro nerMaTHTOBoro TeJ1a Ha r. KapHacypT, npeTepneBlllem HHTeHCHBHYIO rH.D.PO-

TepManbHYIO nepepa60TKY. OpraHoBaHT-Mn BCTpe'laeTCSI 3.D.eCb 8 cyw.eCT8eHHbIX KOJ1H-
QeCT8aX H Sl8J1S1eTCSI rna8HbiM KOHlleHTpaTopOM HH06HSI. HaH60J1ee pacnpOCTpaHeHbl em

nCe8.lI.OMopcp03bl no fiJIaCTHH4aTblM KpHCTannaM 8YOHHeMHTa, MOHOMHHepanbHbIe HJ1H

CO.lI.ep:>Kaw.He npHMeCH .n:pyrHx HH06HeBbIX MHHepanOB. B KpaeBOH 30He nerMaTHTa 06bl'l-
Hbl MaCCH8Hwe nCe8.lI.OMopcp03bI pa3MepOM .lI.0 4-5 CM, CJ10:>KeHHble TOJIbKO opraH08aH-

TOM-Mn. I1HOr.D.a 8 HHX OTMe'lalOTCSI 8pOCTKH MHHepan08 pSl.lI.a HeHa.aKe8H'IHT-KOp06H-

llblHHT-pOM6H'IeCKHX '�JIeH08 rpynnbl na6YHUOBHTa. TIce8.D.OMopcp03bl no BYOHHeMHTY
accOu,HHPYIOT 3.lI.eCb C MHKpOKJIHHOM, anb6HTOM, 3rnpHHOM, apcp8e.lI.COHHTOM, 3B.D.HaJIH-
TOM, CO.lI.aJIHTOM, HaTpOJIHTOM, KpHCT06anHTOM, CTeHcTpynHHOM-(Ce) (Hepe.lI.KO UeJIHKOM

HnH '�aCTH4HO 3aMew.eH pa6.D.ocpaHOM), nCe8.lI.OMopcp03aMH paHCbeHTa no CepaH.lI.HTY H

COKoHHTa no ccpaJIepHTY. B cyw.eCT8eHHO HaTponHTOBOH 8HYTpeHHeH 30He nerMaTltTa
Qaw.e 8CTpe4alOTCSI MaCCH8Hbie H PblXJ1ble nOJIHKOMnOHeHTHble nCe8.lI.OMopcp03bl no fiJIac-
THHaM BYOHHeMHTa .lI.0 6-7 CM, 8 COCTa8 KOTOpblX KpOMe opraH08aHTa-Mn 8XO.lJ.jJT TaK:>Ke

KOMapOBHT, CTpOHllHOnHp0XJ10p H HaTpOJ1HT. B aCCOlJ.HaUHH C HHMH 06HapY:>KeHbl anb-
6HT, MHKpOKJ1HH, 3JIbnH.lI.HT, 3nH.lI.H.lI.HMHT, JIeHcpHT, HocpopTbepHT, MaHraHHenT}'HHT, HOH-

TpOHHT, OKCH.lI.bl MapraHu,a H .D.p. B 060HX THnax nCe8.lI.OMOPcp03 opraHOBaHT-Mn npHCYT-

cTByeT 8 8H.lI.e XaOTHI.JeCKHX arperaTOB 3epeH pa3MepOM He 60J1ee 10 MKM. 3TO 06CTOSl-

TenbCTBO 04eHb 3aTpY.lI.HHJ10 era H3YI.JeHHe. PeHTreHOCTPYKTypHoe HCCJIe.lI.OBaHHe H080m
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MHHepana CTanO B03MOXHbiM 6J1aro.[{apjl HaXO.[{Ke B MeJ1KHX n0J10CTjlX TOrO xe nerMaTHTa

ero KpHCTanJ10B. 3TH, KaK npaBHJ10, HecoBepweHHbIe KpHCTanJ1bI 06bIqHO HMelOT KOPOT-
KonpH3MaTHqeCKYIO <POPMY H .[{ocTHralOT pa3MepoB 0.3 x 0.2 MM. Pexe BCTpeQalOTCjJ
.[{J1HHHOnpH3MaTHQeCKHe KpHCTaJIJ1bI .[{O 3 x 0.3 MM, C KOTOpbIMH B.[{OJ1b Y.[{J1HHeHHjI 3mf-
TaKCHQeCKH cpaCTalOTCjI HrOJ1hQaTbIe KpHCTanJ1bI 3J1hnH.[{HTa. BHeWHjljI 30Ha TaKHX KpHC-

TanJ10B HHor.[{a OTBeQaeT no COCTaBY KY3hMeHKoHTy-Mn (T. e. Ti > Nb), QTO nO.[{TBepX.D.aeT
6J1H3KOe pO.[{CTBO nocne.[{Hero C opraHoBaHToM. KpHCTaJ1J1hI HOBOro MHHepana HaXOJUITCSI
B Henocpe.[{cTBeHHoH 6J1H30CTH OT nCeB.D.OMop<p03 no BYOHHeMHTY, TaK)J(e CJ10XeHHbIX
opraHoBaHToM-Mn, a HHOf.[{a HapaCTalOT npjlMO Ha CTeHKH KaBepH B 3THX nceB.[{oMopcpo_
3ax.

.D.Pyr~ HaXO.[{Ka opraHOBal-lTa-Mn c.[{enaHa Ha r. <I>nopa, B MenKHX n0J10CTjlX anb6H-
TH3HpoBaHHoro nopcpHpoBH.[{Horo nYjlBpHTa, o60rall.leHHoro 3 B.[{Han HTOM, nopeHueHHTOM
H MypMaHHTOM, 6nH3 KOHTaKTa C XHJ1bHbIM <pOHjlHT-nerMaTHTOM. 3.D.eCb HOBbIH MHHepan
BXO.[{HTB COCTaB n03.[{HerH.[{pOTepManbHOH aCCOUHaUHH BMeCTe C BY~HjlpBHTOM-K, KY3b-
MeHKOHTOM-Mn, KanbUHOHJ1epHTOM, HaTponHToM, anh6HTOM, MarHe3Hoap<PBe.[{COHHTOM H
3mpHHoM. OpraHOBaHT-Mn o6pa3yeT YKopOQeHHbIe npH3MaTHQeCKHe KpHCTanJ1bI .D.O
0.5 MM, a TaKxe CJ1araeT yqacTKH B KpHcTannax KY3bMeHKOHTa-Mn.

HOBhIH MHHepan n0J1ynp03pat.JeH .[{O np03pat.JHoro. U,BeT ern p030BbIH pa3HbIx OTTeH-
KOB (OT HHTeHCHBHoro p030Bo-KpacHoro .[{O nOt.JTH 6enoro) , p030BaTo-KopHt.JHeBbIH, KO-
pHt.JHeBhIH (KapHacYPT), XeJ1TOBaTo-KopHt.JHeBbIH (<I>J1opa). bJ1eCK CTeKJ1j1HHbIH, t.JepTa
6en~. XpynKHH, cnaHHOCTb He Ha6n, lO.[{aeTCjI H3J10M HepOBHbIH; TBep.[{OCTb no Moocy
OK0J10 5. IlnOTHOCTb, H3MepeHH~ MeTO.[{OM ypaBHoBeWHBaHHjI B TjlXeJ1bIX X H.[{KOCTjIX,
COCTaBJljleT 2.88 (1), BbIqHCJ1eHH~ - 2.92 (1) r/cM3. OpraHoBaHT-Mn OnTHqeCKH.[{BYOC-
HbIH, nonOXHTenbHbIH. ilOKa3aTenH npeJ10MJ1eHHjI: Np = 1.683(2), Nm = 1.692(3),
Ng = 1.775(5), BbIt.JHCJ1eHHbIH yro.n 2V COCTaBJ1j1eT 38. .D.HcnepCHjI onTHt.JeCKHX oceH
cJ1a6~. IlrIeoxpoH3M: Np H Ng - 6ecUBeTHbIH, Nm - cBeTno-KopHt.JHeBbIH.

KpHcTannHt.JecK~ CTpYKTypa opraHoBaHTa-Mn H3yqeHa Ha MOHOKpHCTanne C r. Kap-
HacypT, HMelOll.leM pa3MepbI 0.08 x 0.06 x 0.03 MM, R-<paKTop COCTaBHJ1 0.049. MHHepan
MOHOKJ1HHHbIH, npocTpaHcTBeHH~ rpynna C2lm. TIapaMeTpbI 3neMeHTapHoH jlqeHKH:
a = 14.551(2), b = 14.001(2), c = 15.702(2) A, f3 = 117.584(2), V = 2835.3(8) A3.

B OCHOBe CTp)'KTypbI opraHOBaHTa, KaK H KY3bMeHKOHTa (ronOBHHa H .[{p., 1998;
PacUBeTaeBa H .[{p., 2000), neJKHT KapKac, 06pa30BaHHbIH B0J1H006pa3Ho H30rHYTbIMH
uenOqKaMH Nb(Ti)-0-oKTa3.[{poB, CBjl3aHHbIMHB .D.BYXnOnepeqHbIX HanpaBJ1eHHjlX Konb-
uaMH Si4012 (t.Jepe3 0611.1He BepwHHbI) H .[{onOJ1HHTenbHbIMH oKTa3.[{paMH Mn06 (qepe3
06w.He pe6pa oKTa3.[{poB); n03HUHjI D B CTp)'KType opraHoBaHTa-Mn 3aHjlTa npaKTHt.JecKH
TonbKO Mn2+, CTeneHb ee 3aceneHHOCTH - 90 %. Cpe.D.H BHeKapKacHbIx A-KaTHoHoB B
060HX MHHepanax npe06J1a.[{aeT KaJ1HH, B no.[{qHHeHHbIX KOJ1Ht.JeCTBax B A-n03HLlHSlX

npHcYTcTBYIOT TaKJKe Na, Ca H Ba. CTp)'KTypa opraHoBaHTa aHanomt.JHO KY3bMeHKoHTo-
BOH He co.[{epXHT n03HUHH AI, 3aHjlTOH B MHHepanax cepHH na6YHLlOBHTa H J1eMMneHHHTa
aTOMaMH HaTpHg. 3THM H 061>jlCHgeTCjI OqeHb HH3Koe co.[{epxaHHe HaTpHjI B opr-aHoBaH-

Te-Mn. AIILn03HUHSI B opraHoBaHTe TaKxe nOLJTH nOJ1HOCTblO cB060.[{Ha OT KaTHOHOB: OHa
HaXO.[{HTCg Ot.JeHb 6J1H3KO OT 3an0J1HeHHoro Ha 90 % oKTas.[{pa D, a 3aceneHHe 3THX .[{BYX
n03HUHH B03MOXHO TonbKO no aJ1bTepHaTHBHoMY MexaHH3MY (Chukanov e. a., 1999).
TaKHM 06pa30M, no cocTaBY H pacnpe.[{eJ1eHHIO A-KaTHoHoB K opraHoBaHTy-Mn H3 Bcex

MHHepanoB rpynnbI na6YHuoBHTa HaH60J1ee 6nH3KHM jlBJIgeTCjI KY3bMeHKoHT-Mn.

OpraHoBaHT-Mn OTJIHqaeTCg OT KY3bMeHKoHTa-Mn y.[{BoeHHbIM 3HaqeHHeM napaMeTpa

c. TIpe.[{cTaBJ1j1eTCSI BaJKHbIM, t.JTO B cJIyqae opraHoBaHTa-Mn 3TO Y.D.BOeHHe HMeeT HHYIO
npHpO.D.Y, qeM B napana6YHuoBHTe C np. rp. l2/n (OpraHoBa H .[{p., 1981). OHO 06YCJIOB-
neHO TeM, qTO coce.[{HHe OKTas.[{pHLJeCKHe CJIOH B CTp)'KTYpe opraHOBaHTa-Mn gBJ1j1IOTCSI
TpaHCngu.HOHHO He3KBHBaneHTHbIMH. .D.pyroH CYll.leCTBeHHOH oc06eHHOCTblO opraHOBaHTa,

OTJIHLJalOll.leH era OT KY3bMeHKOHTa, jlBJ1j1eTCg npHCYTCTBHe B CTp)'KType He O.[{HOH, a .[{BYX

n03HUHH, npeHMYllleCTBeHHO 3aHjlTbIX KaJ1HeM, npHt.JeM B O.[{HOH H3 HHX qaCTb aTOMOB
KanHjI npe.[{nonOXHTenbHO 3aMell.leHa KOMnJIeKCOM [Zn(H20h]2+. 3THM H 061>jlCHjleTC7I
Haxo)!(.[{eHHe cyw.eCTBeHHbIX KOJIHLJeCTB UHHKa B HOBOM MHHepaJIe. .D.eTanbHOMY onHca-

HHIO CTp)'KTypbI opraHOBaHTa-Mn 6y.[{eT nOCBSlllleHa OT.[{eJIbH~ CTaTbSl.
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XHMHqeCKH" COCTaB OpraHOBaHTa-Mn H3yqeH MeTO.D.OM nOKaJ1bHOrO peHTreHOCneKT-
3J1bHOro aHamna - Ta6JI. 1. TIoTep51 MaCCbl npH HarpeBaHHH MHHepana B BaKYYMe .D.O

g50 C (CKOpOCTb HarpeBa 40 rpa.u.lMHH) COCTaBHna 10.40 % (aH. 10 B Ta6JI. 1), '-ITO He-
JI}lOXO cornacyeTC5I C .D.eqJHlI.HTOM CYMMbl 3JIeKTpOHHO-30H.D.OBbIX aHaJ1H30B. TIepeCqeT

cpe~Hero XHMHqeCKorO COCTaBa .IJ.n51 CTpYKTypHO H3yqeHHOrO KpHcTanna (aH. I I B

Ta6n. 1), BbInOnHeHHblH Ha [(Si, AI) 16048](0, OH)g C yqeToM ~aHHbIX no 3aceneHHIO no-

3H1I.HH:,npHBO.ll.HT K Cne.D.YIOllJ.eH3MnHpHqeCKOH <popMyne (2= 2): (K2.27ZnO.62Cao.47Nao.41

Bao.21)3.98(Mnr:'77Fe5:08h8S(Nbs.23Th.76h99[SilS.8~lo.I4048J[06.03(OHh97]s . 12.80H20. Bce )Ke-

ne30 npHHjlTO 3a .D.ByxBaJ1eHTHOe H nOMellJ.eHO B n03HU:HH D BMeCTe C Mn2+. 3anonHeHHe
3ToH n03HlI.HH TOJlbKO aTOMaMH Mn H Fe .D.aeT JI.,TlSIHee cYMMapHblH cpopMynbHblH: K03<P-
(jmU:HeHT 1.85 npH MaKCHManbHO B03MO)KHOM 2.00. 3TO xopowo cornacyeTcSI C pe3ynb-
TaTaMH peHTreHocTpYKTYpHoro aHaJ1H3a, nOKa3b1BalOllJ.ero, qTO D-OKTa3.l1.pbl 3aCeJ1eHbl Ha
90 %. UHHK nOMellJ.eH B A-n03HlI.HH B COOTBeTCTBHH co CTPYKTYPHblMH .naHHbIMH. OTMe-
THM cTporoe CTeXHOMeTpHqeCKOe COOTHoweHHe rnaBtlblX KaTHOHOB, 06pa3YIOllJ.HX KapKac
CTp)'KTypbl MHHepana: BeJ1HqHHa (Si + AI)/(Nb + Ti) 6nH3Ka K 2. 3MnHpHqeCKajl cpopMyna
opraHoBaHTa-Mn, 06pa3YIOllJ.erO nceB.aoMop<P03Y no ByoHHeMHTY (aH. lOB Ta6n. 1):
(K2.86CaO.77Nao.3~ao.32)4.29(MnI~~e5:+i7)1.76(Nb4.82Th.I3)7.9s [S iI60480S.S2(OH)2.48Js . 12.89 H20.
YnpOl.ll.eHHaJI <popMyna opraHoBaHTa-Mn (2 = 4) K2Mn(Nb, Ti)4(Si4012h(O, OH)4 . 6H20.

AHaJIH3bl, npHBe.aeHHble B Ta6n. 1, 0.D.H03HaqHO cBH.aeTenbcTBYIOT 0 CYll.I.ecTBoBaHHH B
npHpO.D.e HenpepblBHoro pSl.D.a KyJbMeHKoHT Mn K2Mn(Ti,Nb)4(S4012h(OH)4' 5 H20-
opraHoBaHT-Mn K2Mn(Nb, Ti)4(Si4012h(O, OH)4 . 6H20, 06ycnoBneHHoro H30MOP<PH3MOM

Ti H Nb B MLn03HI..{H5IX. 3TO nO.D.TBep)KJlaIOT H 06HapY)KeHHble Ha r. KapHacypT 30HaJIb-
Hble KpHCTaJInbl, SI.D.pO KOTOpblX CnO)KeHO opraHoBaHToM-Mn, a KpaeBble qaCTH - KY3b-
MeHKoHToM-Mn. Ha r. <l>nopa BCTpeqalOTCSI HH.lI.HBH,abl KY3bMeHKoHTa-Mn C yqaCTKaMH,
no COCTaBY OTBe'ialOllJ.HMH opraHoBaHTy-Mn. TIpH KaKOM COOTHoweHHH Ti H Nb npOHC-
XO.l1HTnepecTpoHKa CTPYKTYPbl C H3MeHeHHeM BenHqHHbl napaMeTpa 3neMeHTapHoH .sIqeH-
KH C B.D.BOe, nOKa ,aocToBepHo. HeH3BeCTHO.

KpaTKo oxapaKTepH3yeM TaK)Ke COOTHOllJeHHe opraHoBaHTa-Mn C .l1pyrnM MOHOKJ1HH-
HblM Nb- H K-.D.OMHHaHTHbIM qneHOM rpynnbl na6YHI..{OBHTa - BYOPHSlPBHTOM-K
(K, Na)x(Nb, Ti)4(Si40I2h(0, OH)4 . n H20. TIpH HeKOTopblX 061.l1.HX qepTaX 3TH ,aBa MHHe-
pana pe3KO pa3J1HqHbl no CBOHM KpHCTaJInOXHMHqeCKHM oc06eHHOCT5IM. ByopH.sIpBHT
06na.u.aeT np. rp. Cm H MaJIOH 5IqeHKOH, n03HU:HH A-KaTHOHOB B ero CTpYKType HH.D.HBH-
.l1yanbHbl no nOnO)KeHHIO H xapaKTepy 3anOnHeHH.sI (Cy660THH H ,ap., 1998). Pa3.D.eJ1HTb
3TH .aBa MHHepana no pe3ynbTaTaM 3J1eKTpOHHO-30H~OBbIX aHaJIH30B TaK)Ke He npe,aCTaB-
nSieT CJlO)KHOCTH: BYOPHSlPBHT B cHny oc06eHHOCTeH CTPYKTYPbl (Rastsvetaeva e. a., 1994)
npaKTHqeCKH He co,aep)KHT MaJIblX .D.BYXBaneHTHbIX KaTHOHOB (Mn, Fe, Mg, Zn), Tor,aa
KaK ~SI opraHoBaHTa-Mn 3anonHeHHe D-n03HlJ.HH aTOMaMH MapraHlJ.a SlBnSleTC.sI Henpe-
MeHHblM YCJloBHeM. TeM He MeHee CYLLleCTBOBaHHe npOMe)KYTOqHbIX no COCTaBY "IJIeHOB
Me)KJlY opraHOBaHTOM H BYOPHSlPBHTOM npe.ll.CTaBnSleTCSI BeCbMa BepOSITHbIM, ecnH .aonyc-
THTb, qTO Ha KaKOM-TO OTpe3Ke B 3TOM rHnOTeTHqeCKOM P.sl,ay npOHCXOJJ.HT CTPYKTypHa5I
nepeCTpOHKa.

TIOpOWKOBa5I peHTreHorpaMMa opraHOBaHTa-Mn (Ta6n. 2) CXO.D.Ha C peHTreHorpaMMa-
MH ~pyrHx MOHOKnHHHblX qneHOB rpynnbl na6YHlJ.OBHTa H oco6eHHo KY3bMeHKoHTa-Mn
(lJYKaHoB H .D.p., 1999), OTJlH'ia51Cb OT nocneJJ.HeH HeCKOJlbKO nOBblweHHblMH 3HaqeHHSlMH
pSl.D.a Me)KnJlOCKOCTHbIX paccToSlHHH, qTO, BH,aHMO, CBSl3aHO C 3aMew.eHHeM 60nbweH
qaCTH THTaHa HHo6HeM.

TIo I1K-cneKTpy opraHoBaHT-Mn BeCbMa 6mnoK K KY3bMeHKoHTy-Mn (CM. PHCYHOK)
H cytl.(ecTBeHHo OTJlH'iaeTCSI OT .lI.pyrHx MHHepanoB rpynnbl na6YHlJ.OBHTa (CM. B pa60Tax:
PaClJ.BeTaeBa H .ap., 1997, 1998; Cy660Hm H .D.p., 1998; TIeKoB H ,ap., 1999; XOMSIKOB,
1999; Chukanov e. a., 1999). TIonO)KeHHSI nonoc B I1K-cneKTpe opraHoBaHTa-Mn cne,ay-
IOllJ.He (CM-I): 3620 (nJleqo), 3530 (nJleqo), 3300, 1640, 1600, 1115 (nJleqo), 1082, 1023,
945, 775, 693, 587 H 460. .D:HarHOCTHqeCKHMH I1K-cneKTpanbHblMH xapaKTepHcTHKaMH
MHHepanoB pSl,aa opraHoBaHT-Mn-KY3bMeHKoHT-Mn SlBn.sllOTCSI npHcYTcTBHe IIlHpOKOH
nOJlOCbI O-H-BaneHTHblx Kone6aHHH B HHTepBaJIe 3250-3300 CM-I (OTHOCSlw.eHC.sI K

BO~OpO,aHbIM CBSl3S1M Cpe.ll.HeH CHnbl, T. e. npOMe)KYTO'iHOH Me)KJlY cna6blMH BO,aOpO.D.HbIMH
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AHa/Hl3
KOM!1oHeHT

1 2 3 4 5 6 7 8 9 10 11 12

Na20 0.42 1.59 1.42 1.54 0.84 0.37 0.64 0.92 1.63 0.43 0.51(0.00-1.05) 0.28
K20 7.47 7.12 7.84 7.69 7.90 5.88 6.59 4.93 6.05 5.54 4.31(3:66-5.39) 4.01
CaO - 0.35 - - - 0.62 0.27 1.39 0.95 1.77 1.06(0.66-1.30) 1.25

BaO 1.31 0.47 1.13 1.11 1.49 1.56 0.72 2.99 0.38 1.99 1.31(0.99-1.71) 1.17
MgO 0.42 0.25 0.34 0.21 0.14 0.41 0.12 - - - - -
MnO 4.20 4.12 3.60 4.34 3.66 3.21 4.54 4.55 4.06 4.62 5.07(4.64-5.35) 5.12
FeO 1.24 1.15 0.62 0.91 1.17 1.10 0.44 - 0.55 0.49 0.24(0.07-0.46) 0.19
ZnO - 0.77 - 0.13 - 0.27 - 3.62 1.02 - 2.04(1.00-3.16) 1.83
Ah03 - 0.50 - - - 0.29 0.15 - 0.31 - 0.28(0.11-0.47) 0.47
Si02 44.19 40.56 44.16 41.42 43.51 41.79 40.09 37.53 38.19 39.31 38.36(37.88-39.30) 38.56
Ti02 26.82 24.29 26.75 23.14 24.11 21.13 17.97 14.39 11.17 10.22 8.87(7.52-9.56) 9.19

Nb20S 2.58 4.43 4.58 6.06 6.91 10.74 14.76 18.84 23.92 26.20 27.97(25.66-31.12) 28.20
H2O H.o. H. o. H.o. H.o. H.o. H.o. H. o. H.o. H.o. 10.40 H.o. H.o.

CYMMa 88.65 85.60 90.44 86.55 89.73 87.37 86.29 89.16 88.23 100.97 90.02 90.88*

Ta6nMuai

XHMll'leCKHH COCTaB (MaC. %) MBHepaJIOB PJWI K)'3LMeHKOHT-Mn-opraHOBaHT-Mn (aHaJlB3... pacnOJlO)l(eH... B nopswce B03paCTaHRJI cOJJ.ep1KaHRB 8B06BB)

Chemical composition (wt %) of minerals of kuzmenkoite-Mn-organovaite-Mn series

n p H M e 'I a H H e. AM. 1-8 - KY3bMeHKOHT-Mn, aH. 9-12 - OpraHOBaHT-Mn: aH. 1-9 H aH. 11-12 - KpHCTaJUlbI; 3H. 10 - nCeB.II.OMopllJo3a no BYOHHeMHTY; 3H. II H 12 - COCTaB
CTpYKTYPHO H3y'1eHHoro 06pa3u.a opraHoBHTa-Mn. AM. 1-11 - MHKpoaHaJlH3aTOp CAMEBAX co C!1eKTpOMeTpOM LINK AN-IOOOO (aHaJlHTHK A. H. HeKpacoB): aH. II - CpeD.Hee H3
8 aHaJlH30B, B cK06Kax - !1peD.enbicOD.epJKaHHR;aH. 12 - MHKpOaHaJlH33TOpCAMEBAX SX-50 (aHaJlHTHK H. H. KOHOHKOB8),(.) - B CYMMYaH. 12 BXO.llHTTalOKe0.60 % srO. npo'lepK
03Ha'laCT, 'ITO KOM!10HeHT He 06HapyxceH; Sr (KpoMe aH. 12), Mg, Zr, Ta He 06HapyxceHbI B KOJlH'IeCTB8X >0.01-0.05% HH B OD.HOM06pa3u.e. H. o. - cO.llepJKaHHe BOD.bIHe O!1pe.lleJUIJIOCb.



-
I dH3M,A dpac'l. A hk/ I dH3M.A dpac'l. E hk/

-
9 9.50 9.485 III 3 2.262 2.262 153

100 6.99 7.001 020 3 2.211 2.213 062
6.958 002 5 2.071 2.070 355

25 6.43 6.449 200 3 2.055 2.055 155
6.447 202 11 2.043 2.042 442,446

28 4.936 4.935 022 2 1.957 1.956 404
6 4.741 4.743 220 1.955 408
1 4.520 4.522 311 11 1.933 1.934 046
2 4.126 4.109 313 4 1.886 1.884 424
7 3.906 3.912 202 9 1.821 1.819 804

3.911 204 5 1.756 1.760 824,802
1 3.641 3.638 402 12 1.750 1.751 357
3 3.474 3.479 004 1.750 080

3.228 422 5 1.739 1.740 008
89 3.227 3.224 400 21 1.709 1.710 462,466

3.223 404 1.707 444,448,822
68 3.123 3.127 042 826

3.116 024 4 1.689 1.697 082
16 3.076 3.076 240,242 1.689 157
2 3.009 3.003 315 2 1.670 1.669 662

12 2.956 2.957 115 3 1.645 1.645 066
16 2.931 2.929 420 2 1.622 1.621 642

2.928 424 3 1.618 1.620 648
2 2.841 2.834 513 15 1.573 1.572 842,846
6 2.626 2.637 151 1.571 820,828

2.608 244 7 1.538 1.538 480,484
25 2.607 2.600 204 4 1.530 1.532 426

2.599 206 1.531 4.2.10
2.522 442 5 1.464 1.464 840,848

29 2.520 2.515 402 1.436 482,486
2.514 406 22 1.434 1.435 864

14 2.466 2.468 044 1.432 446,4.4.10

Ta6nHu.a2
Pe3YJlLTaTW paC"leTa peHTI'eHOrpaMMW nOpOWK8 opraaOB8HTa-Mn

(AHclJpaKTOMeTp, M0KaI-H3JIy'IeHHe

X-ray powder diffraction pattern of organovaite-Mn (diffractometer, MOKaJ-radiation)

n pH M e 'I a H" e. .llH<ppaKTOMeTp. M0Ka.-H3JlY'!eHHe; hk/ .n.aHbI C Y'leTOM BbI'IHCJIeHHblX HHTeHCHBHOCTeH.

CBSl3jlMH HeHa.D.KeBWIHTa H npOqHblMH - JIa6YHLJ.OBHTa) BbICOKaSI qaCTOTa Ti (Nb)-O-Ba-
JICHTHbIX K0J1e6aHHH: (690-693 CM-I), OTpa)J(aIOWaSI nOqTH nOJIHYIO 3aCeJ1CHHOCTb CWH-

BaIOll.{eH: OKTa3.IJ.pHqCCKOH n03HLJ.HJI D. OT KY3bMCHKOHTa-Mn opraHOBaHT-Mn OTJ1HqaCTCSI
npHcyrcTBHeM B HK-cnCKTpe qeTKOrO MaKCHMYMa nOrJIow,eHHH npH 587 cr.c'.

OpraHoBaHT-Mn, KaK H Bce .IJ.pyme qJ1eHbI rpynnbl J1a6YHLJ.OBHTa, xapaKTepcH .IJ.J1S1

w,eJIO'-JHbIX rH.IJ.pOTepMaJlHToB. «PbIXJIaSI» LJ.eOJIHTOnO.IJ.06HaSI CTpYKTypa, BblCOKoe CO.IJ.ep-
)J(aHHC OTHOCHTeJIbHO CJIa60CBH3aHHoH BO.IJ.bl, Ha60p MHHcpanoB-cnyrHHKoB CBH.IJ.eTeJIbCT-

BYIOT 0 em HH3KoTeMnepaTypHoM npOHCXO)J(.IJ.eHHH. B onHcaHHOM nerMaTHTOBOM reJ1e Ha
r. KapHacYPT HaXO.IJ.MTCSI caMoe, BH.IJ.HMO, KpynHoe H3 Bcex H3BeCTHblX CKOnJ1eHHH MHHe-
panOB rpynnbl J1a6YHLJ.OBHTa H npe.IJ.CTaBJ1eHO OHO B OCHOBHOM opraHoBaHToM-Mn. 3TOT
q,aKT 3aCJ1Y)I<HBaeT BHHMaHHSI ew.e II nOTOMY, qTO THTaHOBble npe.lJ.CTaBHTeJ1H rpynnbI

BCTpeqaIOTC}I B npHpO.lJ.e HaMHoro '-Jal.l.le HHo6HeBblx, Be)].b THTaH - 60J1ee pacnpocTpa-

HeHHblH 3J1eMeHT. nepBonpH'-JIIHoH TaKoro 06HJ1HH n03.lJ.HHX HHo6HeBbix MHHepanOB, qbSI

OCHOBllaSI M3cca npc.aCTaBJ1eHa opraHOBaHTOM, R nerM3THTe r. Kapu3cypT SIBHJ1C}I BYOU-
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HK-cneKTpbl OpraHoBaHTa-Mn (1) H K)'3bMeHKOHTa-Mn (2).

IR spectra of organovaite-Mn (1) and kuzmenkoite-Mn (2).

HeMHT. TaK, pe3YJlbTaTbi HaWHX Ha6mo.D.eHHH B COCe.D.HeM XH6HHCKOM MaCCHBe nOKa3bl-
B310T l.JeTKYIO npHypOI.JeHHOCTb H3XO.D.OKCK0J1b-lIH60 CYlUeCToeHHblX KOllH'.leCTB HHo6He-
BblX l.JJ1eHOB rpynnbl 1I36YHl.{OBHT3-HeH3.D.KeBHI.JHT3 H BYOPHSlpBHTa HenOCpe.D.cTBeHHo K
nCeB.D.OMop<p033M no ByoHHeMHTY. B JIoBo3epe ByoHHeMHT WHpOKO pacnpoCTpaHeH H
SlBJ1S1eTCSIrJ1aBHbiM co6cTBeHHbiM MHHepanoM HH06HSI B YJ1bTpaamaHToBblX nerMaTHTaX,
r.D.e .D.aeT nO.D.I.Jac KpynHble CKonneHHSI. B cTp}'KType ByoHHeMHT3 Nb H Ti 33HHMalOT
pa3J1HI.JHble n03HIJ.HH (,I:{P03.D.OBH .D.p., 1974), I.JTO o6ycn0BJ1HBaeT .D.OCTaTOI.JHOYCTOHI.JHBYIO
cTexHoMeTpHIO - Nb: Ti == 2. ByoHHeMHT NallTiNb2(Sh07h(P04h03(F,OH) - npe-
.D.eJIbHO lUeJlOI.JHOH MHHepan, OqeHb HeycToH'IHBbIH Ha n03.D.Hem.D.pOTepManbHblx CT3.D.HSlX
H lIerKO 3aMelll.alOlUHHCSI 3.D.eCb BO.D.HbIMHCHlIHK3TaMH H OKCH.D.3MH. THTaH H HH06HH -
CaMble ManOnO.D.BH)J(Hble B 3THX YCJ10BHSlXKOMnOHeHTbI ByoHHeMHTa: npH ero H3MeHeHHH
OHH npaKTHI.JeCKH He BblHOCSlTCSIH TaKHM 06pa30M H3CJ1e.D.YJOTCSIMHHepanaMH, KpHCTan-
lIH3YIOllJ,HMHCSI in situ. OTHeceHHe npoToMHHepana HaWHX nCeB.D.OMop<p03 K BYOHHeMHTY
He Bbl3blBaeT COMHeHHSI 6J1aro.D.apSl xap3KTepHOH <popMe ero KpHCTaJIJlOB, XopOWO coxpa-
HHBweHCSI B npouecce 3aMellJ,eHHSI. COOTHoweHHe Ti H Nb, KaK MO)J(HO BH.D.eTb B TOM
I.JHCJ1e H Ha npHMepe opraHOBaHTa-Mn C r. KapHacypT (Ta6J1. 1), npH 3TOM H3MeHSleTCSI
Mano. HaXO.D.KH Ha r. <I>J1opa CBH.D.eTellbCTBYIOT 0 TOM, '�TO opraHOBaHT MO)J(eT <pOpMHpO-
BaTbCSI H BHe CBSl3H C BYOHHeMHTOM, HO yxe B HeconOCTaBHMO MeHbWHX KOJ1H'IeCTBax.

3TaJIOHHblH 06pa3eIJ. opraHOBaHTa-Mn nepe.D.aH B MHHepanOrHI.JeCKHH MY3eH
HM. A. E. <l>epcMaHa PAH B MOCKBe, per. N!! 2589/2.

ABTOpbI 611aro.D.3pSlT 10. K. Ka6anoBa 33 nOMOllJ,b. Pa60Ta BbInOJ1HeHa npH nO.D..D.ep)J(Ke
P<I><I>I1, npoeKT N!! 99-05-65524.
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~EPPOHOP,lJ,HT-(La) Na~r(La, Ce)FeSi60J7 - HOBbIR MHHEPAJI
rPYDnbI HOP,lJ,HT A 03 JIOB03EPCKOrO MACCOBA,

KOJIbCKOU nOJIYOCTPOBl

I. V. PEKOV, N. V. CHUKANOV, A. G. TURCHKOVA, V. G. GRISHIN. FERRONORDITE-(La),
Na3Sr(La, Ce) FeSi60 17, A NEW MINERAL OF THE NORDITE GROUP FROM LOVOZERO MASSIF,

KOLA PENINSULA

*
MUCK.06CK.UUYHu8epcumem, UOJlOlUileCKUU ,pUlcyJlbmem. 119899, MocK8a, Bopo6be6bl ZOPbl.. HHcmum)'m npo6J1e.M XLLMU'lecK.OU ,pUJUK.U PAH, 142432, MOCK08CKtJ.R 06.11., n. l.JepHOlOJl061Ca

FeITOnordite-(La), a new mineral of the nordite group, La-dominant analogue of felTonordite-(Ce) has been
found in ussingite cores of two hyperagpaitie pegmatites at BoI'shoi Punkaruaiv Mt., Lovozero alkaline massif, Kola
peninsula, Russia. F. associates with aegirine, epistolite, sphalerite, steenstrUpine-(Ce), altered serandite. F. occurs
as tabular crystals up to 8 x 5 x 1 mm (main fOIl11- (I ()()I), spherulites with diameter 1.5 em in ussingite.
Transparent, colourless to pale-brown. Streak white. Lustre vitreous. Brinle, cleavage (00) perfect. Mohs' hard-
ness - 5. Dm.:as= 3.54, Deale = 3.62 glcm3. Optically biaxial, negative; a = 1.624(1), ~ = 1.637(1),"( = 1.644(1);

2Vm.:as= 60(15), 2Vealc= 72(12). Dispersion: r> v, weak. Optical orientation: a =a, y =b, P=c. Chemical compo-
sition (microprobe, % wt): Na20 11.23, CaO 0.53, CrG 12.69, BaO 0.36, MgO 0.30, MnO 2.50, FeO 3.75,
ZnO 2.29, La203 11.36, Ce203 8.21, Pr203 1.00, Nd203 0.89, Ab03 0.14, Si02 44.06, total 99.31. Empirical fonnu-
Ia. (calc. on 017): (Na2.nCa.Os)I: 3.00<Sr.99Ba.o2h: 1.0I(La.s7Ce.4IPr.osNd.04h:J.()9 (Fc.43Mn.29Zn.23Mg.06h: 1.0]
(SI5.92Al.02)I:5.\14017.Idealized fOIl11ula (2 =4): Na3Sr(La,Ce)FeSi6017.Orthorhombic,Pcca (by analogy with other

1 PaCCMOTpeHO U peKOMeH.llOBaHO KOMHcCHeH no HOBbiM MUHepanaM It Ha3BaHU3M MHHepanOB BMO 12 MapTa
2000 r. YTBepJKJleHO KOMHCCHCH no HOBblM MHHepanaM U Ha3BaHH3M MHHepanoB MMA 5 HIOJ1S12000 r.
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