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IpeauciaoBue
VYBaxkaeMbI€ KOJLJICTH,

nepen BamMu — ouepeaHor «llepedeHbr MuHepalbHBIX BHAOB KoIbCKOrO
peruona». Crano n00poil Tpaauuueill u3gaBaTh UX pa3 B IATh JET. ITO
BBI3BAHO MO KpalHEed Mepe TpeMs MPUYMHAMU: BO-IIEPBBIX — aKTUBHOCTBIO
npodeccruoHaaoB, CTAOUIBHO OTKPHIBAIOIIMX B PETrMOHE HOBBIC MHUHEPAJIbI;
BO-BTOPBIX — IIEAPOCTHIO IIMPOKUX KPYrOB MHHEPAJIIOrOB W JIIOOUTENIEH,
HEYCTAHHO ITOIOJHSIOMMNX KOJJICKIIMU My3esl T€0JIOTMH U MUHEPAJIOTHH HM.
N.B. benwskoBa ['eonornueckoro nactutyta KHI[ PAH nocroitHpiMu n naxe
YHUKaJIbHBIMU 00pa3liaMi; HaKOHEI[ — IIOHMMaHUEM TOro, 4YTO BpeMs OT
BPEMEHHM HaJI0 HABOJUTH IMOPSIOK B HEYKJIIOHHO PACTYIIIEM MUHEPATOTHYECKOM
XO35IUCTBE PETUOHA.

006 ocobeHHOCTsIX 3TOTO «IlepeuHs...» B CpaBHEHUH C MPEBIYIIIUMU CKa3aHO
B TEKCTE aBTOPOB. J[00aBI0, YTO COBPEMEHHOE ONPEEIEHNE MUHEPAIBLHOIO
BHUJIa HECOBEPUIEHHO U JUCKYTHUPYETCS HAa HAy4YHBIX KOH(PEPEHIUAIX.
Ho TakoB myTh JIt000#1 €CTECTBEHHON HAyKH, N3YYalOlIe CI0KHBIE OOBEKTHI.
OTKpBIBaTEIM HOBBIX MUHEPAJIOB paOdOTAIOT B paMKaX MPUHSTHIX OMPEACICHUA,
BOJILHO WJIM HEBOJBHO co3ziaBas (pyHIaMEHT Oosiee ITyOOKOro MOHWMAHUS
ATOTO0 HEUCYEPIIAEMOTO KUPIHAYMKA MUPO3JAaHUS, KOTOPBIM Mbl Ha3bIBAEM
MuHepasnioM. Hazeroch, 3T0 u3anue OyJeT MOJIE3HBIM BCEM MPUYACTHBIM K
ATOM 00JIACTH 3HAHUSL.

Hupexktop I eonornueckoro nacruryra KHI[ PAH
npenacenarens Konbckoro oraenenus PMO
1.T.-M.H., Tpodeccop FO.JI. Boumexoeckuu



Foreword
Dear colleagues,

You are holding another issue of the “Catalogue of mineral species of the Kola
region”. It has become a good tradition to publish it every five years. There
are at least three reasons to it. First, it 1s due to high activity of professionals
regularly discovering new minerals in the region. Second, it is the generosity
of many mineralogists and amateurs, who have been eager to enlarge the col-
lection of the I.V. Bel’kov’s Museum of Geology and Mineralogy of the Geo-
logical Institute KSC RAS with valuable and even unique samples. Finally, it
is due to the understanding that it is necessary to make order in the constantly
growing mineralogical economy of the region from time to time.

The authors highlight peculiar features of the current “Catalogue...” in their
introduction. I will add that the contemporary notion of a mineral species has
been subject to discussion at scientific conferences. But that’s the way of any
natural science studying complicated objects. Discoverers of new mineral spe-
cies have been working in the framework of common notions, making a base
for profound knowledge of this inexhaustible source of the universe that we
call a mineral, whatever by purpose or not. I hope, this edition will be useful
for all adjacent fields of study.

Director of the Geological Institute KSC RAS
Chairman of the Kola Branch RMS
Dr. Sci. (Geol.-mineral.), Professor Yu.L. Voytekhovsky



Hauboree ungopmamuenvim noKgsamerem yposHsi
PA3EUMUL MUHEPANOZUL ABAAEHICS. UUCAO
U36eCMHbIX el Ha onpegeﬂéuubni ucmopuuecKuil
MOMEHM MUHEPAALHBIX 6UO0B.

Axademux, PAH H.II. FOurun

OcHoBOll MuHepanoruu, €€ (QyHIaMEHTOM SBISETCS CHUCTEMaTHUKA
MUHEpPaJIbHBIX BUAOB. E€ pacuimpenne, OTKPhITUE HOBBIX, €1IE HE U3BECTHBIX
HAyKe, HUCCIEIOBAHUE PEAKUX MHUHEPAJIOB OCTAETCA BAXKHEUIIEH 3aaadeit
MUHEPAIOTHUH, KO0 KaXKJIbIi HOBBIA MUHEpaAT HECET HOBYIO MH(OPMAIIUIO HE
TOJILKO MUHEPAJIOTUYECKOM, HO U COMPEACIbHBIM HAyKaM.

B KonbCkol MHHEpPAareHM4YECKOW MNPOBUHIIMUA BBIJACISETCS HECKOJIBKO
MUHEPATOPOPMUPYIOIUX CUCTEM, C KOTOPHIMU CBS3aHbl YHUKAJIbHBIE IO
MaciTadbam v pa3Ho00pa3ni0 MUHEPAJIbHBIE MECTOPOXKISHUS. K MUHEpaTbHBIM
TUTAaHTOMY TI0 TIpaBy cuuTaeTcs XuOMHO-JIOBO3EPCKU 1MI€TI0YHON KOMILIEKC,
C KOTOPBIM CBSI3aHO KPYIHEUIIME B MHUPE MECTOPOXKIACHHS AaTUTOBBIX DY
(XubuHCckuil MaccuB) U peakux metalioB (JIoBozépckuii MmaccuB). 3a Oonee
YeM MOJIYBEKOBYIO UCTOPUIO U3YyUYEHUS KOMIUIEKCA B HEM YCTAHOBJICHO OoJiee
600 muHepanbHbIX BUAOB. C NIETOYHO-YABTPAOCHOBHON KapOOHATUTOBOM
cucteMoi cBsizaHO KOBIOpCKOE KeIe30py/THOE MECTOPOKICHUE, B KOTOPOM
YCTAHOBJICHO TaKkXe 3HauuTeNbHOoe (0osee 200) yncio MUHEpPATIbHBIX BUJIOB.
Cucrembl peIKOMETAIBHBIX MErMaTUTOB BOPOHBUX TYHIp M aMa30HUTOBBIX
PaHJINErMAaTUTOB IIEIOYHO-TPAHUTHOM popmarinu 3anaHbix KelB 1anu MHOTO
HOBOT'O B OTKPBITHUHU HOBBIX U PEAKUX MUHEPAILHBIX BUJIOB U 00JI€e ITyOOKOM
MOHMMAHUU CJIOXKHBIX TMPOILECCOB KPUCTAUIM3AMU U TpeoOpa3oBaHus
MuUHepaibHbIX (pa3. Takxke B Konbckom pernone (moa KoibCkuMm pernoHoM
MOHUMAETCS TeppUTOpUsi MypMaHCKON 00JaCTH) MOXKHO BBIJACIUTH CUCTEMY,
CBSI3aHHYIO C I10JI0CYATOM JKeJIe30pyAHOU hopMaliueit, ipKkum mpeacTaBuTeIeM
KOTOpOU siBNIETCS OJIEHETOPCKOE MECTOPOXKICHUE KEJIE3HBIX PY/I.

OrpoMHBIM BKJIaJT B OOIIYIO CHCTEMY MHUHEPAIbHBIX BHUJOB BHECIH
BIIEPBBIE OTKPHIThIE B KoJIbCKOM permoHe MuHepaibHbie BUIbl. X oOliee
quciao Ha Bpemsi myOnukanuu «llepeuns...» cocrtasisier 271, Oonee Tpetu
OTKPBITO M HCCIEN0BaHO coTpyaHukamu [eonormyeckoro mHctutyta KHIL
PAH. Haubosiee mnepcneKTUBHBIM Ha OOHAPY)KEHUE HOBBIX MHUHEPAJIOB
aBisieTcs XHUOMHO-JIOBO3EPCKUI KOMILIEKC, B KOTOPOM IIOCJI€ BIIEPBBIC
OTKpbITOrO 3Kcneauiueit B. Pam3as u B. I'akmana B 1890-x namnpoduiinra,
ycTaHOBJIEHO €€ 211 HOBbIX MUHEpaIbHbIX BUAOB. B X1nOuno-JIoBo3épckom
KoMIUIeKCe U KOBIOPCKOM MAaCCHBE U3BECTHBI MUHEPAIBI-3HAEMHUKH, MOKA HE
OOHapy>XKEHHbIC 32 UX TpEACIaMHu.
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Otot «llepedens...» SIBASETCA MATHIM, UCIPABICHHBIM U JIOTIOJTHEHHBIM
u3nanueM. HeoOXoauMoCTh B OYE€pEeaHOM CBOJIKE BO3HUKJIA B CBSI3U C 00-
HapyxeHuem Oosiee 80 MUHEpaJIbHBIX BHUJIOB CO BPEMEHM OMYyOJIMKOBAHUS
npeasiaymieit (Ilepedensn..., 2010). 3a 3ToT nepuo] OTKPHITO 16 HOBBIX MU-
HEpaJbHBIX BUJIOB, OSIBUWIMCH CBEJICHUS O MEPBbIX Haxoakax Oosnee 30 pen-
kX muHepanioB B [lanapeuenckoit crpykrype, [Ipuxudbunse (IlupporrnHOBOM
yuienese), Camna-Kyomaspsunckor 3oHe, dEnopoBo-Ilanckom, MoHuerop-
CKOM U XUOMHCKOM MaccuBax. [lyOnukanuu mo MUHEpajiaM 3TUX U JPYTUX
pynonposiBienuid KoiabCkoro pernoHa mo3BOJIMIM CYIIECTBEHHO JOMOJHUTD
CIIUCOK, MIPEXKE BCEro, Cyab(UI0B.

Jlist paznenieHus MUHEPAJIbHBIX BUJOB IO KJIaccaM MCIOJIb30BaHA CH-
creMatuka X. Iltpynna m O. Huxens (Strunz, Nickel, 2001), B koto-
poit Beiensaercs 10 xkimaccoB: 1 — anemMeHTsl, 2 — cynbOUAbl U CYJIb(HOCOIH,
3 — ramoupl, 4 — OKCUIBI U THIAPOKCUIBI, 5 — KapOoHaThI, (6 — OopaThl — HE
ycTaHOBJIEHBI B KOJIbCKOM pernone), 7 — cyabdaTsl, MOIUOAATH U BOJIb(Ppa-
Matbl, 8 — hochaTel, apceHaThl M BaHAAThI, 9 — cuaukatel, 10 — opranudyeckue
coeauHeHusi. Hektopeie MUHEpaIbHbIE BUABL: THAPOTAIBKUT, KBUHTUHUT U
NUPOAYPUT aBTOPHI MEPEMECTUIIM U3 Kjacca KapOOHATOB B KJIACC OKCHUIOB
0 JOMHHAHTHON pojiu Kuciaopoja B gopmyne muHepana. [IpaBonucanue
Ha3BaHU MUHEPAJIBHBIX BUJOB, U3BECTHBIX 10 2008 r., MpUBOAUTCS corjac-
HO «Munepanoruyeckomy cioBapio» (KpusoBuuen, 2008), 11 OTKPBITHIX
MO3KEe — MO €KEeroJHbIM CBOJKAaM IO HOBBIM MHUHEpaliaM, ONMyOJIMKOBaH-
HeiM UT'EM PAH B xypnane «3anucku PoccuiiCkoro MUHEpaJIOTHYECKOTO
0o011IECTBAY.

B stor «lIlepedeHsb...» 3aHeceHBbl MHUHEpAJIbHbIE BHUJAbI, CBEACHUS
N0 KOTOPbIM oONyOJukoBaHbl. s uHPOpMAUUU MO CYUIECTBYIOUIUM
MUHEpaJbHBIM BHJIaM HCIIOJIL30BaHbl JOKYMEHTHl Ha caiite Komuccun mno
HOBBIM MHUHEpajaM, HOMEHKJIaType W Kiaccupukanuu MexayHapoaHou
Munepanoruueckor Acconuanuu (CNMNC IMA), roe npuBeacH
opuIMaTbHBIA CHHUCOK MHUHEPAIbHBIX BHUJIOB IO COCTOSHHUIO Ha JeKaOphb
2014 1., a Taxxe MuHepaigorudeckas 6aza naaabix « MINDAT.ORG».

CommacHo nocnennemy cnucky CNMNC IMA, u3MeHEeHHsI KOCHYJHWCH
oonee yem 40 muHepaidbHbIX BUAOB KOIbCKOTO permoHa, omyOJIMKOBaHHBIX
B «Ilepeune..., 2010». Haubonpiue u3MeHEHUsS — B TpyNIax MUPOXJIOpa,
aM(puOOJIOB M TIONEBBIX IIIATOB, OOJbINAs YacTh MHHEPAJOB KOTOPBIX
uckioueHa u3 nocuegaero cnucka CNMNC IMA. Hekotopsle MUHEpabHbBIE
BU/IbI IEPEBEICHBI B pa3psil pa3HOBUIHOCTEHN (HApUMED, OJIMTOKIIa3 U aH1€3UH
— Pa3HOBUAHOCThH anbOuTa, JNadpajop — aHOPTHUTA, WUIUT — MYCKOBHTA),
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ApyTHe 3aMEHEHbl CMHOHMMAaMH (Hampumep, MIETPEHUT — Ha IMHPOAYPHT,
MaHACCEUT — Ha TUAPOTAIBKUT, HATpOPapuMIaUuT — HA HUEepepenuT). Tem He
MEHee, aBTOPhI OCTaBWJIM 3a COOOHM MpaBo coxpaHuTh B 3ToM «llepeune...»
OTACNbHBIC WCKIIOYEHHBIE MUHEpabHble BUIbL. (OCTaBIeHBI MHHEPAJBI
TPYIIIBI MUPOXJIOpa — ITIOMO00eTaUT, TITFOMOOMUKPOIIUT, IITFOMOOIHPOXJIIOP,
CTPOHITUOTIUPOXJIOP, YPAHMUKPOIUT, YPAHIHUPOXJIOP U IE3CTUOTAHTHUT, a
TaKke MHUHEpasbl, onmybaukoBaHHble 0e3 paccMmoTpeHus CNMNC IMA —
THIPOACTPOPUILIUT, MArHE3U0ACTPODUIUTUT U HATPOKOMAPOBUT.

KonuvecTBeHHbIe U3MEHEHUS B Kilaccax MUHepasioB Koibckoro pernona
M0 CPaBHEHUIO C MPEIBIIYIIMMHI CBOAKAMHU OTPAKCHBI B MPUBEIEHHON HIDKE
TalIuIe.

T'onwl BeIyCcKOB «Ilepeuns...»

Knaccel MuHepaos
1987 | 2002 | 2006 2010 | 2015

1. DnemMeHThI 18 24 24 38 35
2. Cynbbunsl u cynbhoconu 79 103 | 114 | 154 | 194
3. ["asmon bl 8 9 9 13 13
4. Okcuabl U TUIPOKCHIBI 88 122 | 130 | 140 | 145
5. KapOoHarsl, HUTpaThI 42 67 71 72 78

7. CynbdaTsl, CeJIeHAThI, TEJLTYPAaTHI,
XpOMaThl, MOIUOAThI, BOJIb(pama- 27 30 36 38 42
THI

8. @ocdartel, apceHaThl, BaHa1aThl 74 107 112 114 111

9. Cuimkarel, repMaHaThl 286 | 387 | 447 | 499 | S05
10. Oprannueckue CoOeIMHECHUS — 1 1 2 2
Hroro 622 | 850 | 944 | 1070 1125

TenaeHus yBENMYEHHUSI YUCIIA MUHEPAIBHBIX BHJOB IO KJIACCAM CO
BpeMmeHu Bbimycka «llepeuns...» (1987) He coxpaHWiach, 4TO CBSI3aHO C
oonpmumMu u3MeHeHusaMu B criuckax CNMNC IMA 3a mocneaHue Tojpbl.
Ho oOmiee uncio MuHepanbHbIX BUAOB Ha 1 suBaps 2015 1. BbIpoCiO U
cocraBisaeT 1125 munepano. C 1987 roma cnmcoxk muHEpanoB KoibCKOro
pernoHa nomnoiaHwics Ha 503 MuHepaina.
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B «Ilepeune...» 3B€3104KOM IOMEUYEHBI MUHEPAJILHBIE BUIbI, UMEIOIIUECS
B Kouiekuuu My3ed reosmorud W MuHepaimornn wuMm. WM.B. benbkoa
['eonornueckoro umHctutyra KHI[ PAH. OtnensHO AaH CHHCOK HOBBIX
MUHEPAIBHBIX BUJIOB, BIIEPBBIE OTKPBITHIX K OMMCAHHBIX B KOJIbCKOM peruoHe.
OtoT cnucok omyosnukoBaH paHee (Bosjommna A.B., I[lekos U.B., bopucosa B.B.,
2013) u pgomosHeH HamMu. MuHepaabHBIC BUJBI JIaHBI B XPOHOJIOTHYECKOMU
MOCJEAOBATEIBHOCTH € YKa3aHMEM MeECTa HaxXxOJKH, KOMIUIEKCA OO/,
rojia myoJMKaluu, aBTOPOB U JIUTEPATYPHBIX UCTOYHUKOB. B crimcke HOBBIX
MUHEPAIOB COXPAHEHBbl BCE MHUHEPAJIBI, YTBEPKIAEHHbIE MEXKITYHAPOIHOU
KOMHMCCHEN MO HOBBIM MHHEpAIAM, HECMOTPS Ha TO, YTO B JajJbHEUIIEM
OTJIeTIbHBIC U3 HUX ObUIM UCKJIIOUEHBI U3 CIHCKA.

OTa cBOJIKA [10 MUHEpaIbHBIM BuaM Koabckoro peruona OyeT MHTepecHa
HE TOJBKO CHEIHaIUcTaM B 00JIaCTM MUHEPAJIOTUU, HO U IIUPOKOMY KPYyTY
aro0uTeNne MUHEPAJIOB U KOJIJIEKITMOHEPOB. ABTOPBI ITyOOKO MPU3HATEIbHBI
JIOKTOPY T€0JOrO-MUHEPAJIOTHYECKUX Hayk, mpodeccopy kadenpbl MHUHE-
pasiornu MI'Y, mepBOOTKPBIBATENIO U UCCIIEIOBATEN0 MUHEPaATIOB KobCKkoro
pernona 1.B. TlekoBy 3a npouTeHne pyKOINMUCH U LIEHHBIE 3aMEYAHUsI, a TAKKE
3a KOHCYJbTallUM IO PsAy BOMPOCOB. ABTOPBI OJarojapHbl COTPYIHHUKAM
['eonornueckoro nncturyta KHII PAH A.B. Uepusasckomy u H.I'. JKuxapesoit
3a MOMOIIb B MOJTOTOBKE PaOOTHI.



The most informative indicator measuring
development of mineralogy is the number
of mineralogical species it RKnows so far.

Academician RAS N.P. YushRin

The basis of mineralogy or its ground is systematization of mineral spe-
cies. Extending this ground, discovering and studing new recently unknown
minerals remain the most essential task of mineralogy up to now, since each
new mineral provides not only mineralogy, but also adjacent fields of study
with new information.

In the Kola mineragenic province there are several mineral-forming sys-
tems of scale- and variety-unique mineral deposits. The Khibiny-Lovozeo alka-
line complex is known as a “mineral giant” by right, being connected with the
world-biggest deposit of the apatite ores (the Khibiny massif) and the rare metals
deposit (the Lovozero massif). More than half a century of study defined more
than 600 mineral species. The alkaline-ultrabasic carbonatite mineral-forming
system is connected with the Kovdor iron deposit, which also proved to contain
a great number (more than 200) of mineral species. Systematic mineralogi-
cal research revealed mineral-forming systems of rare metal pegmatites of the
Voronji tundras and amazonite randpegmatites of the alkaline-granite Western
Keyvy formation greately contributing to the discovery of new and rare min-
eral species. Also, it contributed to better understanding of complex crystalliza-
tion processes and transformations of mineral phases. Besides, it is possible to
elaborate a mineral-forming system connected with banded iron formation on
the Kola Peninsula (under which we consider the territory of the Murmansk re-
gion). A bright representative of the latter is the Olenegorsk deposit of iron ores.

Mineral species first discovered on the Kola Peninsula greatly contributed
to the general system of mineralogy. When the “Catalogue...” was published,
their total amount was 271. More than one third of these was discovered and
studied by employees of the Geological Institute KSC RAS. The Khibiny-Lo-
vozero complex is the most promising for new minerals. After lamprophillite
was first discovered there by W. Ramzay and V. Hackman in the 1890s, 211
new mineral species were defined. The Khibiny-Lovozero complex is known
for endemic minerals, which have been found nowhere else but there.

The current “Catalogue...” is the fifth edition, corrected and added. The
need to produce a new summary occurred due to the discovery of more than
80 mineral species since the previous “Catalogue...” (2010) was published. In
this period, 16 new mineral species were discovered; new data on first finds of
more than 30 rare minerals in the Kola region, Panarechka structure, Khibiny
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area (Pyrrhotite Gorge), Salla-Kuolayarvi zone, Fedorovo-Pansky, Monche-
gorsky and Khibiny massifs occured. Publications on minerals of these and
other ore locations on the Kola Peninsula allowed expanding the list of sul-
phides, first of all.

To order mineral species, the H. Strunz and E. Nikel classification (Strunz
and Nickel, 2001) with the 10 classes to follow was applied: 1 — elements,
2 —sulphides and sulphide salts, 3 — haloids, 4 — oxides and hydroxides, 5 — car-
bonates, 7 — sulphates, molybdates and tungstates, 8 — phosphates, arenates and
vanadates, 9 — silicates and 10 — organic compounds (class 6 — borates, missing
in the Kola region). The authors transferred some mineral species (hydrotalcite,
quintinite and pyroaurite) from the carbonates class to the oxides class due to
the dominant role of oxygen in the mineral formula. The spelling of some min-
eral species known before 2008 is provided according to the latest “Mineralogi-
cal Dictionary” (Krivovichev, 2008). The ones discovered later on are spelled
according to annual reports on new minerals performed by IGEM RAS in the
“Proceedings of the Russian Mineralogical Society” magazine.

The current “Catalogue...” includes mineral species having descriptions
in literature. To provide information on actual and discreditted mineral spe-
cies, documents from the web-site of the Commision on New Minerals, No-
menclature and Classification of the International Mineralogical Association
(CNMNC IMA) were used. These documents have an official list of mineral
species updated in December, 2014. The mineralogical data base “MINDAT.
ORG” was also used.

According to the latest list of CNMNC IMA, changes related to more
than 40 mineral species of the Kola region, previously published in the “Cata-
logue..”-2010. Most changes were made in the groups of chalcolamprite, am-
phiboles and feldspars, most of these being excluded from the latest list of
CNMNC IMA. Some mineral species were reconsidered to be varieties (e.g.
oligoclase and andesine — variety of albite, labrador — variety of anorthite, 1l-
lite — variety of muscovite), others were substituted with synonymous minerals
(e.g. sjogrenite was substituted with the synonymous pyroaurite, manasseite
was substituted with hydrotalcite, natrofairchildite was substituted with nier-
ereite). Nevertheless, the authors reserved their right to register in the current
“Catalogue...” individual excluded species. The “Catalogue...”-2015 still has
the minerals of the chalcolamprite group to follow: plumbobetafite, plumbomi-
crolite, plumbopyrochlore, strontiopyrochlore, uranmicrolite, uranpyrochlore
and cesstibtantite, as well as the following minerals not considered by CNMNC
IMA: hydroastrophyllite, magnesioastrophyllite and natrokomarovite.
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Quantative changes in classes of minerals of the Kola Peninsula compared
with previous summaries are stated in the below Table.

Years of the “Catalogue...” publication
Classes of minerals
1987 | 2002 | 2006 | 2010 | 2015
1. Elements 18 24 24 38 35
2. Sulphides and sulphide salts 79 103 114 154 194
3. Haloides 8 9 9 13 13
4. Oxides and hydroxides 88 122 130 140 145
5. Carbonatites, nitrates 42 67 71 72 78
Chomates, molybdates, umgsaces| 27 | 30 | 36 | 3 | 4
iéﬁggsti};ates’ SR 74 107 112 114 | 1
9. Silicates, germanites 286 387 447 499 505
10. Organic compounds — 1 1 2 2
Total 622 850 944 | 1070 | 1125

As you can see, the trend of mineral species increasing in number in class-
es since publication of the first “Catalogue...” (1987) did not continue, which
is certainly due to great changes in CNMNC IMA lists in recent years. Never-
theless, the total number of the mineral species presented in the current “Cata-
logue...” as of 1 January, 2015 increased and they are now 1125. Since 1987
the list of minerals of the Kola region increased on 503 minerals.

The asterisk * in the “Catalogue...” indicates mineral species that the 1. V.
Bel’kov Museum of Geology and Mineralogy of Geological Institute KSC
RAS possesses. A certain section of the “Catalogue...” enumerates new min-
eral species, which were first found and described in the Kola region. This list
has been previously published (Voloshin A.V., Pekov I.V., Borisova V.V., 2013)
and enlarged. The mineral species in the list are chronologically ordered, with
the place, where the mineral was found, rock complex, year of publication, au-
thors and references. The list of new minerals contains all minerals confirmed

12



by the International Commission on New Minerals, though some of them were
later excluded from the list.

The current Catalogue of mineral species of the Kola region is of interest
of no professional mineralogists only, but wide sections of amateur mineralo-
gists and collectors as well.

The authors are highly grateful to Dr. Sci. (Geol.-mineral.), Professor of
Mineralogy Department of the Moscow State University, famous discoverer
and researcher of minerals of the Kola Peninsula 1.V. Pekov for his kind re-
viewing of the “Catalogue...”, useful comments and consultations on certain
issues. The authors are grateful to employees of the Geological Institute KSC
RAS A.V. Chernyavsky and N.G. Zhikhareva for their help in preparing of the
catalogue.
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Anmaz*
ATOKUT
Aypukynpua
bopTHHKOBUT
Bucmyt*
I'padut*
Kenezo
3BSITUHIICBUT
3o050T0*
N3odeppomnaruna™
Kpemuauu
Menp*
Myaccanur
MBIIBSK
Hurrnuunt
Huxkenb
Hunbcenur
Ocmuit
[Tannamgui
[TaomoBut
IInatuHa
[LmromOomannaguHUT
PyctenOyprut
CBuHen

Cepa
Cepebpo™
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1. 9JIEMEHTDbI

ELEMENTS
Diamond
Atokite
Auricupride
Bortnikovite
Bismuth
Graphite
Iron
Zvyagintsevite
Gold
Isoferroplatinum
Silicon
Copper
Moissanite
Arsenic
Niggliite
Nickel
Nielsenite
Osmium
Palladium
Paolovite
Platinum
Plumbopalladinite
Rustenburgite
Lead
Sulphur

Silver

C
Pd,Sn
Cu,Au
Pd,Cu,Zn
Bi

C

Fe
Pd.Pb
Au
Pt.Fe
Si

Cu
SiC
As
PtSn
Ni
PdCu,
Os

Pd
Pd,Sn
Pt
Pd.Pb,
Pt.Sn
Pb



Ckaepraapaut Skaergaardite PdCu
CraHHOnaIaJuHUT Stannopalladinite Pd.Sn_(?)
CypbpMa Antimony Sb
Temnyp Tellurium Te
Tetpaaypukynpun Tetra-auricupride CuAu
Terpadeppomnaruna Tetraferroplatinum PtFe
TynamuHut Tulameenite Pt CuFe
XOHTTIIUHUT Hongshiite PtCu
[{uHk Zinc Zn

2. CYJIb®UIbI 1 CYJIb®OCOJ/IN

SULPHIDES AND SULPHOSALTS
ArBUIapUT Aguilarite Ag,SeS
AWKHHUT Aikinite CuPDbBIS,
AKaHTHUT Acanthite Ag S
Amabanaua™* Alabandite MnS
AJIOKIIa3UT Alloclasite CoAsS
Anuaut* Anilite CuS,
Aprentonentianaur  Argentopentlandite Ag(Fe,Ni) S,
Apcenonuput® Arsenopyrite FeAsS
bapronur Bartonite K Fe, S, S
bopuut* Bornite Cu,FeS,
bparrur Braggite PtS
bynamxeput Boulangerite Pb.Sb,S |
BypHoHut Bournonite CuPbSbS,
Bannepunt Valleriite 2[(Fe,Cu)S]-1.53[(Mg,Al)(OH) ]
Bacunut Vasilite (Pd,Cu),(S,Te),
Bascur Vaesite NiS,
Bectepsenaut Westerveldite FeAs



Bunbrensmpam3aunt
Buonapur
BucmyTtun*™
Burtuxenur*
Briconkut*
Bropruur
INapenut*
I'epcaopdut*
l'omnmeBckut
['puHOKUT
['ynmyHauT
JlaoMaHUT
Jxaumypur
JOKEMCOHHUT
Jxepdummepur*
J>xuput
Huadoput
Jureant*
3UTCHUT
HNpapcur
Kackacut
Kammaurt
Kepsemient
Kob6anprua*
KoOanprrieHTimangur
Kosemmnu*
Koctubur

Kyb6anut
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Wilhelmramsayite
Violarite
Bismuthinite
Wittichenite
Vysotskite
Wurtzite
Galena
Gersdorffite
Godlevskite
Greenockite
Gudmundite
Daomanite
Jaipurite
Jamesonite
Djerfisherite
Geerite
Diaphorite
Digenite
Siegenite
[rarsite
Kaskasite
Kashinite
Cervelleite
Cobaltite
Cobaltpentlandite
Covellite
Costibite

Cubanite

Cu,FeS.-2H O
FeNiS,

BiS,

Cu,BiS,
(Pd,N1)S

ZnS

PbS

NiAsS
(Ni,Fe),S,
CdS

FeSbS
CuPtAsS,

CoS
Pb,FeSb S ,
K (Fe,Cu,Ni)
Cu,S,

Ag.Pb Sb.S,
Cul.SS
CoNiS,
IrAsS
(Mo,Nb)S_-(Mg, Al )(OH),,
Ir,S,

Ag, TeS
CoAsS
Co,S,
CuS
CoSbS
CuFe S,

S, .Cl

25726



Kynieput
Kympoponcur
Jlaypur
Jladbnamment
JlnumanuT
JIuaaent
MaxkunaBut*
Mananur
MaHraHokackacurt
Mapxkazur
MaruisauT
Muaprupurt
Mwunnepur
Moanoaenut*
MypyHCKUT
Haruarur
Opukur*
Ocapcut
[TaBoHUT
[Tapkeput*
[TayToBuUT
[lenmmagant*
[Tupapruput*
[Tupur*
[TupoCTHIIBITHAT
[TuppoTun*
[Timarapcut

IToauGaszur

Cooperite
Cuprorhodsite
Laurite
Laflammeite
Lillianite
Linnaeite
Mackinawite
Malanite
Manganokaskasite
Marcasite
Matildite
Miargyrite
Millerite
Molybdenite
Murunskite
Nagyagite
Orickite
Osarsite
Pavonite
Parkerite
Pautovite
Pentlandite
Pyrargyrite
Pyrite
Pyrostilpnite
Pyrrhotite
Platarsite

Polybasite

PtS

CuRh_S,

RuS,

Pd.Pb S

Pb,, AgBi, S,
Co*'Co’", S,
(Fe,Ni),, S (x=0-0.07)
CuPt S,

(Mo,Nb)S_-(Mn, Al )(OH),

FeS,

AgBiS,
AgSbS,

NiS

MoS,

K (Cu,Fe),S,
[Pb,(Pb,Sb).S, J(Au,Te),
CuFeS,-nH O
OsAsS
AgBi S,
Ni,(Bi1,Pb),S,
CsFe,S,
(Ni,Fe),S,
Ag.SbS,

FeS,

Ag.SbS,

Fe S,

PtAsS

+X

[Ag,CuS,][(Ag,Cu),(Sb,As),S.]
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benosut-(Ce). XKenroBaro-3enénbie kpucrasuibl. JIoBo3Epckuil MaccuB, I. AsutyaiiB
(T'M 6234). Belovite-(Ce). Yellowish-green crystals. Lovozero massif, Mt. Alluaiv.

f"&oﬁf ¥,

“é“"

Kcenorum- (Yb) KoquHeBLH/I Ta6J'II/IT‘-IaTBII/I KpI/ICTaJ'IJ'IBaJ'IB61/ITe 3anaz[HLIe KeiiBwpi,
r. [Imockast (UM 6194). Xenotime-(Yb). Brown tabular crystal in albite. Western
Keivy, Mt. Ploskaya.



[Homuanmur
[Tytopanut
Pacsymur™
Pennur
Pyapcut
Canbepunt
Cmaitut
Credanur
CtuoHUT
CynbBaHUT
Cdanepur*
Tankycur
TamHaxur
Tapkuanut*
TeHHaHTUT
Terpasaput
TounmnuHuT*
Tpouaut*
TyHrcTeHur
YabMaHHUT
DabKMaHUT
daMaTuHUT
Duszenuur
QieT4epuT

Opeitbeprut

dpeliecieOCHUT

XaJabKo3uH*

XanbpKOMUPUT*

Polydymite
Putoranite
Rasvumite
Rheniite
Ruarsite
Sudburyite
Smythite
Stephanite
Stibnite
Sulvanite
Sphalerite
Thalcusite
Talnakhite
Tarkianite
Tennantite
Tetrahedrite
Tochilinite
Troilite
Tungstenite
Ullmannite
Falkmanite
Famatinite
Fizelyite
Fletcherite
Freibergite

Freieslebenite

Chalcocite
Chalcopyrite

Ni*'Ni*" S,
Cu, Fe S,

KFe,S,

ReS,

RuAsS

PdSb

(Fe,Ni),, S, (x~0-0.3)
Ag SbS,

Sb S,

Cu,VS,

ZnS

(Cu,Fe),TLS,
Cu,Fe S,
(Cu,Fe)(Re,Mo),S,
Cu[Cu,(Fe,Zn) JAs,S .
Cu [Cu,(Fe,Zn),]Sb,S
6(Fe,,S) 5[(Mg,Fe)(OH),]
FeS

WS,

NiSbS

Pb.Sb_S,

Cu,SbS,

Ag.Pb Sb S,

CuNiS,

Ag [CuFeJSbS .
AgPbSbS,

Cu,S

CuFeS§,
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XU3NEBYAUT
XnopOapToHHUT*
XOJITUHTyOPTHUT *
XOyJIuuT
[tepubeprur
[I>aauT
Onrapur*
OKIIJIEKCUT
OMIUIEKTUT*
Opaut
OpIUKMAHUT

Sppoyut

AJekcur
Anrtant*
bakcanut
bamOoinant
benneonapaur
bepuenuanut
bormanoBuuut
byxoBut
Beiiccut
BonbiHCKHUT
I'eccut*

Keddppyaut
XKozeur-A
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Heazlewoodite
Chlorbartonite
Hollingworthite
Hawleyite
Sternbergite
Shandite
Edgarite
Ekplexite
Emplectite
Erdite
Erlichmanite

Yarrowite

Ni S,
K Fe S CI
RhAsS
CdS
AgFe S,
Ni,Pb,S,
FeNb.S,
(Nb,Mo)S,-(Mg, Al )(OH),,
CuBiS,
NaFeS,-2H,O
OsS

2

Cu,S,

2.1. CEJIEHUIbI 1 TEJUTYPUIbI
SELENIDES AND TELLURIDES

Aleksite
Altaite
Baksanite
Bambollaite
Benleonardite
Berzelianite
Bohdanowiczite
Bukovite
Weissite
Volynskite
Hessite
Geffroyite
Joseite-A

PbBi Te S,
PbTe

Bi Te S,
Cu(Se,Te),

Ag (Sb,As)Te. S,
Cu,_Se (x=0.12)
AgBiSe,
Cu,TLSe,

Cu, Te

AgBiTe,

Ag Te
(Cu,Fe,Ag),Se,
Bi,TeS,



Huroour
Kapamymut*
Kanasepur
KelTKOHHUT
Knaycranut
Knoxmanaut
Konopamour
KocToBut
Kotynbckut*
Kouxkapur
Maiiueneput™
MaciaoBut
MarraramMur
Menonut*
Mepenckuut*
Monuent*
HaymaHHuuT
[Tagmant
ITeTut
ITnap3eHuT
Pagxakpumnaut
Pakmumxur
Pukapaut
CunpBaHUT
Cxunmenut*
Cormmuent*

Tenaprmanut

TemnypoOBUCMYTUT

Ingodite
Kawazulite
Calaverite
Keithconnite
Clausthalite
Klockmannite
Coloradoite
Kostovite
Kotulskite
Kochkarite
Michenerite
Maslovite
Mattagamite
Melonite
Merenskyite
Moncheite
Naumannite
Padmaite
Petzite
Pilsenite
Radhakrishnaite
Rucklidgeite
Rickardite
Sylvanite
Skippenite
Sopcheite
Telargpalite

Tellurobismuthite

Bi, TeS
Bi Te Se
AuTe,
Pd, Te,
PbSe
Cu,,Se,
HgTe
AuCuTe,

Pd(Te,Bi), (x~0.4)

PbBi,Te,
PdBiTe
PtBiTe
CoTe,
NiTe,
PdTe,
Pt(Te,Bi),
Ag Se
PdBiSe

Ag AuTe,
Bi,Te,
PbTe,(CLS),
PbBi Te,
Cu, Te,
AgAuTe,
Bi Se, Te
Ag Pd. Te,
(Pd,Ag),Te
Bi Te,



TennyponauraguHUT
TemaramMut
TerpagumMut
TépHupoocur
dpobeprut
XenjIenur

XEeHPUUT

[{ymouTt

HItroTour

DMIIpECCUT

Telluropalladinite Pd,Te,

Temagamite
Tetradymite
Tornroosite
Frohbergite
Hedleyite
Henryite
Tsumoite
Stuetzite

Empressite

Pd .HgTe,

Bi,Te S

Pd As Te,

FeTe,

Bi Te,

Cu,Ag.Te,

BiTe

Ag. Te (x=0.24-0.36)
AgTe

2.2. AHTUMOHWNbBI, APCEHIbI, BUCMYTU]IbI
ANTIMONIDES, ARSENATES, BISMUTHITES

ApreHTOTCHHAHTHUT
ApCeHOnaJUTAAUHUT
ATeHEenuT
Aypoctubur
bepreepur
bpenrtrayntur
Bunuenrur
Juckpasur
N3omepTuut
NucuzBaut
JI€nnuHTrNT
Mayxepur*
Maskut
MEHBIINKOBUAT

Meptumnt-1

22

Argentotennantite Ag [Cu,(Fe,Zn) ]As,S .

Arsenopalladinite  Pd As,

Atheneite
Aurostibite
Berthierite
Breithauptite
Vincentite
Dyscrasite
[somertieite
Insizwaite
Loellingite
Maucherite
Majakite
Menshikovite

Mertieite-1

Pd,(As,.Hg,,,)
AuSb,

FeSb,S,

NiSb

Pd.As

Ag. Sb_ (x=0.2)
Pd Sb As,

PtBi,

FeAs,

Ni, As,

PdNiAs

Pd.Ni As,

Pd., (Sb,As), (x=0.1-0.2)



laponuuut-(Y). 3anagasie KeiiBol, xp. CepnoBumubiii (I'MM 1814/1).
Gadolinite-(Y). Western Keivy, Serpovidny Ridge.

ern Keivy, Mt. Ploskaya.



Meptunt-2
Huxennna™
Hukensckyrrepyaur
Owmenut
[Tanapcranuyg
[Tammanoapcenun

[TannamoBucMyT-
apCceHu

Caddmoput
CkyTTepyaut
Co00neBCKUT
Cneppunut*
CtuOunonamiaguHUT
Crunmyoreput™
Opyaut*

I Tymmdaut

AtakamMut*
bucMoxkuT
Bunanomur*
[Mamur*

3aBapuUIIKUT
Kpuonut*
HetiGoput*
[TonexaeBaut-(Ce)*
Crponuuodmooput*

Teetitut-(Y)*

24

Mertieite-2 Pd (Sb,As),
Nickeline NiAs
Nickelskutterudite NiAs,
Omeiite OsAs,
Palarstanide Pd.(Sn,As),
Palladoarsenide ~ Pd, As
Palladobismuth-  Pd (As,Bi)
arsenide
Safflorite CoAs,
Skutterudite CoAs,
Sobolevskite PdBi
Sperrylite PtAs,
Stibiopalladinite ~ Pd_Sb,
Stillwaterite Pd As,
Froodite PdBi,
Stumpflite PtSb
3. TAJIOUIbI
HALOIDES
Atacamite Cu,CI(OH),
Bismoclite Bi10OCl
Villiaumite NaF
Halite NaCl
Zavaritskite BiOF
Cryolite Na NaAlF,
Neighborite NaMgF,
Polezhaevaite-(Ce) NaSrCeF,
Strontiofluorite SrF

2

Tveitite-(Y) (Y,Na)(Ca,Na,REE) ,(Ca,Na)F



Omrooput™
dnrooneput-(Ce)

ONbIIACOJIUT

AKaraHeurt
AmroMoTaHTHAT*
Amnaraz™
Amnzaut-(Ce)
APMOJIKOJUAT
bannenent*
banieput
benstaxkuaut*
beradur (rpymnmna)*
bexont*
bémut*

bépneccut*

bucmut*
bpannepur
bpomerut
bpykut*
bpycur*
Bepuanut*
Bupkenuur
BomxuanT*
ByopenaiitneHut

Broctur

Fluorite
Fluocerite-(Ce)
Elpasolite

CaF
CeF
KzNaAlF y

2

3

4. OKCUIbI I TUTPOKCUIBI

OXIDES AND HYDROXIDES

Akaganeite (Fe’*Ni*"),(OH,0), Cl ,-nH O

Alumotantite AlTaO,

Anatase TiO,

Anzaite-(Ce) Ce, Fe’'Ti O (OH),

Armalcolite (Mg, Fe*")Ti, 0,

Baddeleyite 710,

Bayerite Al(OH),

Belyankinite Ca ,(Ti,Zr,Nb).O,-9H,O (?)

Betafite (Ca,Na,U),(Ti,Nb,Ta),O (OH)

Behoite Be(OH),

Boehmite AlO(OH)

Birnessite (Na,Ca,K), (Mn* ,Mn’"). O,
-1.5H,0

Bismite Bi,O,

Brannerite UTi, O,

Bromellite BeO

Brookite TiO,

Brucite Mg(OH),

Vernadite (Mn,Fe,Ca,Na)(O,0H),'nH O

Vigezzite (Ca,Ce)(Nb,Ta,Ti),0,

Wodginite Mn*"Sn*"Ta O,

Vuorelainenite Mn**V** O,

Woustite FeO

25



[Maunt*
I'evikuauT
I'emaTuT™
I'epacumMoBCKUT™
I'epuuHuT™
I'érur*
['uo6cut™
I'maporanpkut™
I'nér
l'omnmapaut
['to6HEpUT

Hauaut-(Ce)
JaBuaut-(La)

Huacmop™
M3onyemmr™
Nxcnomut™*
Nnemenut*
Kansmuorantur*
Kanpuprur
Kapenuanur*

KapueBckuut

Kaccur
Kaccurepur*
Kaderur*
Kapir*

KBUHTHHUT

26

Gahnite
Geikielite

Hematite

Gerasimovskite

Hercynite
Goethite
Gibbsite
Hydrotalcite
Litharge
Hollandite
Huebnerite
Davidite-(Ce)

Davidite-(La)

Diaspore
Isolueshite
Ixiolite
[Imenite
Calciotantite
Calzirtite
Karelianite

Karchevskyite

Kassite
Cassiterite
Cafetite
Quartz

Quintinite

ZnAlQO,
MgTiO,

Fe O,
Mn**(Ti,Nb).O
Fe**AlL O,
FeO(OH)
Al(OH),

Mg Al (CO,)(OH), -4H,0
PbO

Ba(Mn* Mn** )0,
Mn*(WO,)

Ce(Y,U)Fe,(Ti,Fe,Cr,V),,
(O,0H,F),

La(Y,U)Fe,(Ti,Fe,Cr,V),,
(O,0H,F),,

AlO(OH)

NaNbO,

(Ta,Mn,Nb)O,

Fe>'Ti*O,

CaTa,0O

Ca,Zr Ti,O

V.0,

Mg Al (OH),,Sr (CO,),(H,0),
(H,0);

CaT1,0,(OH),

SnO,

CaTi,0,-H O

Si0,

Mg4Al2(OH)12(CO3) 3 HZO

‘9H,0 (?)

12



Komymour-(Fe)*
Komym6ut-(Mn)*
Koponaaut
Kopynna*
Kpunromenan*
Kpuctobanut

Kpuuronur

Kynsconut*
Kynput*
Kroput*
Jlaaxut

Jlangayur

JlenuIoKpoKuUT
Jlutuodopur*

JloBepuHruT

Jlomapurt-(Ce)*
Jlyemnr
Jlykacut-(Ce)*

MarremMur

Marnesunoraaddent-

2N2S
Marue3noxpoMuT
Maruetut*

Manraaur*

MaHraHOEITHKUHUT

Mannapaut

Columbite-(Fe)
Columbite-(Mn)
Coronadite
Corundum
Cryptomelane
Cristobalite

Crichtonite

Coulsonite
Cuprite
Curite
Laachite

Landauite

Lepidocrocite
Lithiophorite

Loveringite

Loparite-(Ce)
Lueshite
Lucasite-(Ce)
Maghemite

Magnesiotaaffeite-
2N’28

Magnesiochromite
Magnetite
Manganite

Manganbelyanki-
nite

Mannardite

Fe’'Nb O,

Mn*'Nb,O,

Pb(Mn** Mn’*))O

ALO,

K(Mn* _Mn*)O,,

Si0,

Sr(Mn,Y,U)Fe (Ti,Fe,Cr,V)
(O,0H),,

F e2+V3+2O4

Cu,0

Pb,, [(UO,),0,, (OH), ,2H,0
(Ca,Mn) Zr Nb, TiFeO,,

(Na,Pb)(Mn*',Y)(Zn,Fe),
(Ti,Fe**,Nb) . (O,0H,F)O,,

Fe**O(OH)
(ALLi)(Mn*,Mn*") O (OH),

(Ca,Ce,La)(Zr,Fe)(Mg,Fe),
(Ti,Fe,Cr,Al) O,

(Na,Ce,Sr)(Ce, Th)(Ti,Nb),O,
NaNbO,

CeTi,0,(OH)

Fe O,

Mg BeALO,,

MgCr O,
Fe*Fe’ O,

Mn**O(OH)
Mn?(Ti,Nb).O _-9H,0

512
Ba(Ti V**)O,,
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3oput. Cdeponutbl po30BbIX KpucTtamuioB. JloBo3épckuii maccus, T. KapnHacypt
('MM 3207/1). Zorite. Spherolites of pink crystals. Lovozero massif, Mt. Karnasurt.

Paut. XKénteie cheponutel. JloBozépckuit maccus, 1. Kapuacypr (I'MM 3206/2).
Raite. Yellow spherolites. Lovozero massif, Mt. Karnasurt.



Muxkponut (rpynmna)*
Monunoaut*
Harponuo6ur
Harporantut*
Hopncrpanaut*
[Tupoaypur*
[TepoBckuT*
[Tupomnro3ut*
[Tupodanut*
[Tupoxsop (rpymnma)*
[TmromO06eTadut
[TmromOoMuKpOIUT*
[T11roMO0MpPOXJI0OP
[Tonukpaz-(Y)
[paiineput*
[IceBnoOpyKUT

Pauncreur*

Punepconur

Puinerur

Pomanemmur
PyTun*
Camapckut-(Y)
CunjaeHur
Cumnconut*
Cocenkour*
Crubuoranramur™

Crponnponupoxjop™*

Microlite
Molybdite
Natroniobite
Natrotantite
Nordstrandite
Pyroaurite
Perovskite
Pyrolusite
Pyrophanite
Pyrochlore
Plumbobetafite
Plumbomicrolite
Plumbopyrochlore
Polycrase-(Y)
Priderite
Pseudobrookite

Rancieite

Rynersonite

Richetite

Romanechite
Rutile
Samarskite-(Y)
Sillenite
Simpsonite
Sosedkoite
Stibiotantalite

Strontiopyrochlore

(Ca,Na),Ta,(O,0H,F),
MoO,

NaNbO,

NaTa,O,

Al(OH),

Mg Fe* (CO,)(OH), -4H,0
CaTiO,

MnO,

Mn*'TiO,

(Na,Ca),Nb,O (OH)
(Pb,U,Ca)(Nb,Ti),0 (OH,F)
(Pb,Ca,U),Ta,0,(OH)
(Pb,Y,Ca,U), Nb,O,(OH)

Y (Ti,Nb),(O,0H),
K(Ti,Fe’)O,,

(Fe’* T1)O,
(Ca,Mn*") (Mn*" ,Mn’**)O,
-0.6H,O

CaTa O,

(Fe’*,Mg) Pb*"  (UO,), O,
(OH),,-41H,0
(Ba,H,0),(Mn*" Mn*").O
TiO,
(Y,Ce,U,Fe,Nb)(Nb,Ta,Ti)O,
Bi, SiO,,

Al Ta,O (OH)

K, AL Ta, O,

Sb>TaO,

Sr,Nb,0,(0,0H)
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Cypuk
Takanenut*
Tantanut-(Fe)
TanTanut-(Mn)*
TaaTut*
TanTaBKceHUT-(Y)
Tanuoaut-(Fe)
Tanuonut-(Mn)
TaycoHut
Tenopur
TepHOBUT

Tomopokut*

Topuanut™
TopyTtur
VYAbBOUINIUHEb
VYpanunut*
YpaHMUKPOJIUT
Ypaunupoxiaop™
Depbeput
®epryconut-(Y)*

®epryconut-6era-(Y)

depemut
®opmanut-(Y)
OpaHKIUHUT
OpaHKOHUT
Opeitnendeprut™

XanbkopaHnut*

30

Minium
Takanelite
Tantalite-(Fe)
Tantalite-(Mn)
Tantite
Tanteuxenite-(Y)
Tapiolite-(Fe)
Tapiolite-(Mn)
Tausonite
Tenorite
Ternovite

Todorokite

Thorianite
Thorutite
Ulvoespinel
Uraninite
Uranmicrolite
Uranpyrochlore
Ferberite

Fergusonite-(Y)

Fergusonite-(Y)-3

Fersmite
Formanite-(Y)
Franklinite
Franconite
Freudenbergite

Chalcophanite

Pb* Pb*O,
(Mn*',Ca), (Mn*"), O,-0.7H O
Fe’'Ta, O,

Mn**Ta,O,

Ta,O,

Y (Ta,Nb,T1),(O,0H),
Fe’'Ta 0,

Mn**Ta, O,

SrTiO,

CuO

MgNb,O,,-8-12H,0
(Na,Ca,K,Ba,Sr),
(Mn,Mg,Al) O ,-3-4H0
ThO,

(Th,U,Ca)Ti(O,0H),

Fe*' TiO,

Uo,

(U,Ca,Ce),(Ta,Nb),O (OH,F)
(U,Ca,Ce),(Nb,Ta),O (OH,F)
Fe’(WO,)

YNDO,

YNDO,
(Ca,Ce,Na)(Nb,Ta,Ti) (O,0H,F),
YTaO,

ZnFe’ O,
NaNb,O,(OH)-3H,0
Na(Ti*" Fe’")O,
ZnMn*" O,-3H,0



XeHpumeneput*
Xourenaraur
Xpuzooepuur™
Xpomut*
Ile3cTnOTanTUT*
Lepuanut-(Ce)
[Hupxenut*
[upxoHoaut*
HIMuTTepUT
[loTnanaur
[Inuaens*
[Iprunankut
OBkceHuT-(Y)*
DKaHIpIOCUT™
DcKonauT
OummHuT-(Ce)*
OummHuT-(Y)*

SIkoOcutr

Anamcut-(Y)*
Azyput*
AnbcToHUT*
Anxeput*
Ankunut-(Ce)*
Ankunut-(La)*
AparoHut*

bapenuur*

Henrymeyerite
Hochelagaite
Chrysoberyl
Chromite
Cesstibtantite
Cerianite-(Ce)
Zirkelite
Zirconolite
Schmitterite
Scotlandite
Spinel
Srilankite
Euxenite-(Y)
Ecandrewsite
Eskolaite
Aeschynite-(Ce)
Aeschynite-(Y)

Jacobsite

Ba(Ti.Fe*")O,
CaNb,O,,-8H,0

BeALO,

Fe**Cr,0,

(Cs,Na)SbTa,0O,,

CeO,

(T1,Ca, Zr)O,
(Ca,Y)Zr(Ti,Mg,Al),O,
(UO)(Te*0O,)

Pb(5*0,)

MgALO,

Ti ZrO,
(Y,Ca,Ce,U,Th)(Nb,Ta,Ti),0,
ZnTiO,

Cr,0,

(Ce,Ca,Fe,Th)(Ti,Nb) (O,0H),
(Y,REE,Ca,Th)(Ti,Nb),(O,0H),
Mn*'Fe’* O,

5. KAPBOHATDI

CARBONATES
Adamsite-(Y) NaY(CO,),"6H,0
Azurite Cu,(CO,),(OH),
Alstonite BaCa(CO,),
Ankerite Ca(Fe*",Mg)(CO,),

Ancylite-(Ce)
Ancylite-(La)
Aragonite

Barentsite

CeSr(CO,),(OH)-H,O
LaSr(CO,),(OH)-H,O
Ca(CO,)

Na AlI(HCO,),(CO,),F,
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baputokanbiut*
bactue3ut-(Ce)*
bactue3ut-(Y)
beitepur*
bucmytut*
bonmrenrut*
bpamiut
bypbankut*
Bermaingepur
Bureput*

I'erinroccut

I'uapoxcunbacTHE3UT-

(Ce)
I'mopouepyccur
JlaBcoHUT™
HNanuamanut-(Ce)*
Jonomut*
Honuennt-(Y)*
Kanpkuncut-(Ce)
Kanpnmoankumut-(Ce)*
KanpumoOypOaHKuT
Kanprmut*
Kamdayrut-(Y)
KapOouepnaut
Kopaunut-(Ce)
Kpodopaut
KyTtHoroput

Kyxapenxout-(Ce)*
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Barytocalcite
Bastnaesite-(Ce)
Bastnaesite-(Y)
Beyerite
Bismutite
Bonshtedtite
Bradleyite
Burbankite
Wegscheiderite
Witherite
Gaylussite

Hydroxylbastnaesite-
(Ce)

Hydrocerussite
Dawsonite
Dagingshanite-(Ce)
Dolomite
Donnayite-(Y)
Calkinsite-(Ce)
Calcioancylite-(Ce)
Calcioburbankite
Calcite
Kamphaugite-(Y)
Carbocernaite
Cordylite-(Ce)
Crawfordite
Kutnohorite
Kukharenkoite-(Ce)

BaCa(CO,),
Ce(CO,)F
Y(CO,)F
CaBi,0,(CO,),
Bi,0,(CO,)
Na,Fe?*(PO,)(CO,)
Na,Mg(PO,)(CO,)
(Na,Ca),(Sr,Ba,Ce),(CO,),
Na H,(CO,),
BaCO,

Na Ca(CO,),5H,0
Ce(CO,)(OH)

Pb,(CO,),(OH),
NaAl(CO,)(OH),
Sr,Ce(PO,)(CO,),
CaMg(CO,),
NaSr,CaY(CO,),-3H,0
Ce,(CO,),4H,0
(Ce,Ca,Sr)CO,(OH,H,0)
Na,(Ca,Ce,Sr,La),(CO,),
Ca(CO,)
CaY(CO,),(OH)-H,O
(Sr,Ce,La)(Ca,Na)(CO,),
(Na,Ca,0)BaCe,(CO,),(F,0)
Na,Sr(PO,)(CO,)
CaMn**(CO,),
Ba,Ce(CO,),F



Kapuoxpour. JloBo3zépckuii maccuB, r. AmryaiiB (I'MM 6317). Caryochroite.
Lovozero massif, Mt. Alluaiv.

Kyspmenkout-Mn. I[lceBnomopdosa no mypmanuty. JloBoz€épckuii maccus, I. dnopa
('MM 7387/2). Kuzmenkoite-Mn. Pseudomorph after murmanite. Lovozero massif,
Mt. Flora.



Kyxapenkout-(La)
Jlantaaut-(Ce)
Jlearunaut
Marne3ut*
MakkensBuuT-(Y)
Manaxut*

Manrasoruxur*

Mumneesur - (Y)*

Harput*
Harpon*
Haxxkomut
Huepepeunr
Hopcerur
OnEKMUHCKUT
ITapajibcTOHUT
[Tapusut-(Ce)*
[Terepcenut-(Ce)*
[Tupcconut™
ITomnecnont™
Pemongut-(Ce)
Pemonaut-(La)
Ponoxpo3ut*
PyBuiaut
Cuneput*
CunopeHKur™
Cunaxusut-(Ce)*

Cunxu3ut-(Y)
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Kukharenkoite-(La)
Lanthanite-(Ce)
Leadhillite
Magnesite
Mckelveyite-(Y)
Malachite
Manganotychite
Mineevite-(Y)

Natrite

Natron
Nahcolite
Nyerereite
Norsethite
Olekminskite
Paralstonite
Parisite-(Ce)
Petersenite-(Ce)
Pirssonite
Podlesnoite
Remondite-(Ce)
Remondite-(La)
Rhodochrosite
Rouvilleite
Siderite
Sidorenkite
Synchysite-(Ce)
Synchysite-(Y)

Ba,La(CO,),F
Ce,(CO,),-8H,0
Pb,(S0O,)(CO,),(OH),
Mg(CO,)
NaBa,(Ca,U)Y(CO,),-3H,0
Cu,(CO,)(OH),
Na,Mn*(CO,),(SO,)
Na BaY (CO,),,(HCO,),
(SO,,F,Cl

Na (CO,)
Na,(CO,)-10H,0
NaH(CO,)

Na Ca(CO,),
BaMg(CO,),

Sr(CO,),

BaCa(CO,),

CaCe (CO,),F,

Na,Ce,(CO,).
Na,Ca(CO,),"2H,0
Ca Ba(CO,),F,
Na,(Ce,La,Ca,Na,Sr),(CO,),
Na,(La,Ce,Ca),(CO,),
Mn(CO,)
Na,CaMn*'(CO,),F
Fe(CO,)
Na,Mn(PO,)(CO,)
CaCe(CO,),F
CaY(CO,) F



CMUTCOHUT
Crponiuanur*
Tenrepur-(Y)*
Tepmonarput*
Tpona*
Tynnoxut*
darepur
depporuxur*
XanHemur*
Xyanxaur-(Ce)*
[{ebaut-(Ce)
Iepyccur*
[Tommoxut-(Y)*
Hloptut*
OBanbauT-(Y)*

DUTEJIUT

Smithsonite
Strontianite
Tengerite-(Y)
Thermonatrite
Trona
Tuliokite
Vaterite
Ferrotychite
Khanneshite
Huanghoite-(Ce)
Cebaite-(Ce)
Cerussite
Shomiokite-(Y)
Shortite
Ewaldite

Eitelite

Zn(CO,)

Sr(CO,)

Y ,(CO,),2-3H,0
Na,(CO,)-H,0
Na,(HCO,)(CO,)-2H,0
Na BaTh(CO,)-6H,O
CaCO,

Na Fe*"(CO,),(SO,)

(Na,Ca),(Ba,Sr,Ce,Ca),(CO,),

BaCe(CO,),F
Ba,Ce (CO,).F,
Pb(CO,)
Na,Y(CO,),"3H,0
Na Ca (CO,),

Ba(Na,Ca,Y,Ce,K)(CO,),
2.6H,0
Na Mg(CO,),

7. CYJIb®ATDI, MO/INBATDBI, BOJIb®PAMATDI
SULPHATES, MOLYBDATES, TUNGSTATES

7.1. CYJIb®ATDI

AMapyiuIAT
AHTUIPUT
Anrnesut*
baput*
borpuoren
bpomantut*

lManorpuxut*

SULPHATES

Amarillite
Anhydrite
Anglesite
Baryte
Botryogen
Brochantite

Halotrichite

NaFe**(S0O,),-6H,0
Ca(SO,)

Pb(SO,)

Ba(SO,)
MgFe*(SO,),(OH)-7H,0
Cu,(SO,)(OH),
Fe**A1,(SO,),-22H,0
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I'ekcarugpur
I'mapoHuospo3ut
I'unc*
JleBUILIIMH
Kanenonur
KBacipi-(Na)
Korapkout*
Konmanut
KpuBoBnueBut™
Jlanapkur
JIunaput
Menanteput*

Mopeno3ut*

Huxkensrexcaruapur™

[lenrarunput*
ITukkepuHruT
[To3HsKUT
Perrepcut*
Pouenut™
Cuneporun
Taymacut™

Tenapaut
Depporekcarugpur

dubpodeppur
Llenectun
[uanorpuxur
Hunmeunt*

[Tanpepur
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Hexahydrite
Hydroniumjarosite
Gypsum
Devilline
Caledonite
Alum-(Na)
Kogarkoite
Copiapite
Krivovichevite
Lanarkite
Linarite
Melanterite
Morenosite
Nickelhexahydrite
Pentahydrite
Pickeringite
Posnjakite
Retgersite
Rozenite
Siderotil
Thaumasite

Thenardite
Ferrohexahydrite

Fibroferrite
Celestine
Cyanotrichite
Zippeite

Schairerite

Mg(SO,)-6H,O
(H,0)Fe*"(SO,),(OH),
Ca(S0O,)-2H,0
CaCu,(S0O,),(OH),-3H,0
Cu,Pb (SO,),(CO,)(OH)
NaAl(SO,),-12H,0

Na (SO,)F

Fe*'Fe’ (SO,),(OH),-20H,0
Pb.Al(OH), (SO,)(OH)

Pb O(SO,)

CuPb(SO,)(OH),
Fe(SO,)-7H,0

Ni(SO,)-7H,0

Ni(SO,)-6H,0
Mg(SO,)-5H,O
MgAL(SO,),-22H,0
Cu,(SO,)(OH),-H,O
Ni(SO,)-6H,0
Fe’"(S0O,)-4H,0
(Fe,Cu)SO,-5H,0

Ca,Si(OH) (CO,)(SO,)-12H,0
Na (SO,)

Fe>*'SO,-6H O
Fe’*(SO,)(OH)-5H,0

SrSO,

Cu,AL(SO,)(OH) ,-2H 0
K,(UO,),(80,),0,(0H)-3H,0
Na, (SO,).CIF,

6



DrcomMurt*

Apozut*

Epsomite

Jarosite

Mg(SO,)-7H,0
KFe* (SO,),(OH),

7.2. MOJINBOATDBI, BOJIb®PAMATDI
MOLYBDATES, TUNGSTATES

Bynbdpenut*
ITosemut™
deppumonnoauT™
[leenut

[ Tonprur

Waulfenite
Powellite
Ferrimolybdite
Scheelite
Stolzite

PbMoO,

Ca(MoO,)

Fe’' (Mo®0,),7TH,0
Ca(WO,)

Pb(WO,)

8. DOCPATDI, APCEHATDI, BAHAJIATDI
PHOSPHATES, ARSENATES, VANADATES

8.1. DOCPATDI

AMOJIUTOHUT
ApkTut*

Apposaut (Tpyrmirma)

bapuoonbrur
bapuunt
baxuucapaiiiieBut™
benosut-(Ce)*
benosur-(La)*
bepayHut
bepuitoHuT
boGreput*
Basemnur

BuBuauur*

PHOSPHATES

Amblygonite LiAl(PO,)F

Arctite (Na,Ca)CaBa(PO,) F,

Arrojadite (K,Ba)(Na,Ca) (Fe,Mn,Mg) ,
Al(PO,) (OH,F)

Bario-olgite Na(Na,Sr,Ce) Ba(PO,),

Baricite (Mg,Fe),(PO,),"8H,0

Bakhchisaraitsevite Na Mg (PO,),"7H,O

Belovite-(Ce) NaCeSr,(PO,).F

Belovite-(La) NaLaSr,(PO,).F

Beraunite Fe*'Fe* (PO,),(OH),-6H,0

Beryllonite NaBe(PO,)

Bobierrite Mg.(PO,),"8H,O

Wavellite AL(PO,),(OH),-5H,O

Vivianite Fe*' (PO,),"8H,0
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KopoOunsiHuT. becuBeTHbie WMIOBUIHBIE KpHUCTaJUIbl. JIOBO3EpCKUN MacCHB,
Ymb603epckuit pyaauk (I'MM 7110/2). Korobitsynite. Colourless needle-shaped
crystals. Lovozero massif, Umbozeryorsky mine.

Harucut. Arperarbl »KeNTbIX KPUCTAJUIOB C HATPOJIUTOM. XubuHCKHi MacCCHB,
r. KoamBa (I'MM 6846). Natisite. Aggregates of yellow crystals with natrolite.
Khibiny massif, Mt. Koashva.




Butycur-(Ce)*
Bynxayseut
I'eTrepo3ut™
['unpoxcunamarut™

['upBacur*

[magmycur
T'opnoHut
['opceiikeut
[ostiat™
['ropomnut

Henonent*

JleTbBOKCUT

JIxancut-(CaMnFe)
Hxancut-(CaMnMg)
Hxancut-(CaMnMn)

Jnagoxut

JINKKMHCOHMUT -
(KMnNa)

Jopdmanut*

Hodpenut

Enaut*
Kartuut
KunrcmayHTuT

KoBnopckut™

Vitusite-(Ce)
Woodhouseite
Heterosite
Hydroxylapatite

Girvasite

Gladiusite
Gordonite
Gorceixite
Goyazite

Hureaulite

Deloneite

Delvauxite

Jahnsite-(CaMnFe)
Jahnsite-(CaMnMg)

Jahnsite-(CaMnMn)

Diadochite

Dickinsonite -
(KMnNa)

Dorfmanite

Dufrenite

Juonniite
Cattiite
Kingsmountite

Kovdorskite

Na Ce(PO,),
CaAl(SO,)(PO,)(OH),
Fe’*(PO,)

Ca (PO,),OH
NaCa Mg .(PO,),[PO,(OH),]
CO,(OH),"4H,0

Fe’* Fe*" (PO,)(OH), -H,O
MgAL(PO,),(OH),-8H,O
BaAl,(PO,)(PO,OH)(OH),
SrAlL(PO,)(PO,OH)(OH),
Mn?** (PO,OH),(PO,),-4H,0
(Na, REE,, Ca _)(Ca,REE, )
Sr . (CaNa , REE

025)(PO,),F (OH)
CaFe’* (PO,),(OH),-4-5H,0
CaMn*'Fe* Fe*' (PO,),(OH),
-8H,0

CaMn*"Mg Fe’* (PO,),(OH),
-8H,0

CaMn*"Mn*" Fe** (PO,),(OH)
-8H,0

Fe’* (PO,)(SO,)(OH)-6H,O
K(NaMn)CaNa AlMn ,
(PO,),,(OH),
Na,(PO,OH)-2H,O

Ca Fe*'Fe’" (PO,),(OH),
-2H,0
CaMgSc(PO,),(OH)-4H,0
Mg.(PO,),-22H,0

Ca,Fe**Al (PO,) (OH),-12H,0

Mg (PO,)(OH)-3H,0

0.5 0.5

2
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Komnmuacut*
KoHuHKHAT
Kpanpammut*
KpacnoBut*
Kcenotum-(Y)*
Kcenotum-(Yb)*
Jlaysut
Jlutnopuaut*
JIutnodocdar*
JIlyHpoKuT*
Manranocerenepur
Meccenut
Mutpugarur
Momnarut-(Ce)*
Momnarut-(La)*
MoHTromepuuT
MonTtebpa3ut*
Mopad3ut*
Habadut*
Harenpuimuarur
Hakagut*
Hanumownrt
Hactpodur*
Harpodocdar*
Haxnout
Hedénosut*
Onaumnut*

Omuprut*
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Collinsite
Koninckite
Crandallite
Krasnovite
Xenotime-(Y)
Xenotime-(Yb)
Laueite
Lithiophilite
Lithiophosphate
Lun’okite
Manganosegelerite
Messelite
Mitridatite
Monazite-(Ce)
Monazite-(La)
Montgomeryite
Montebrasite
Moraesite
Nabaphite
Nagelschmidtite
Nacaphite
Nalipoite
Nastrophite
Natrophosphate
Nahpoite
Nefedovite
Olympite

Olgite

Ca,Mg(PO,),"2H,0
Fe’*(PO,)-3H,0
CaAl(PO,)(PO,OH)(OH),
Ba(Al,Mg)(PO,,CO,)(OH),-H,O
Y(PO,)

Yb(PO,)

Mn*'Fe** (PO,),(OH),-8H O
LiMn**(PO,)

Li,(PO,)
MgMn**Al(PO,),(OH)-4H O
Mn** Fe’*(PO,),(OH)-4H,0
Ca Fe*'(PO,),-:2HO

Ca Fe’" O (PO,),-3H,0
Ce(PO,)

La(PO,)

Ca MgAl (PO,) (OH),-12H O
LiAl(PO,)(OH)

Be (PO,)(OH)-4H,O
NaBaPO,-9H,0

Ca (S10,),(PO,),

Na Ca(PO,)F

NaLi(PO,)

NaSr(PO,)-9H,0

Na (PO,),F-19H,0

Na (PO,0OH)

Na Ca,(PO,) F

LiNa (PO,),
(Ba,Sr)(Na,Sr,REE) Na(PO,),



OteHut
[TaxoMoOBCKUT*
[Tupomopdur*
IIceBnomamaxur
Iypmyput*
Paonodan-(Ce)*
Pabnodan-(La)
Pabnodan-(Nd)
Pumkoponsrut*
PoxOpuxent
CBanbOeprut
Cerenepur
Cuxneput™
CrpoHanenbhur
CTpOHIIMOBUTIOKHUT
Crroaptut
TopOepHuUT
Tpurat
Tpudunux
VYaittut-(CaMnMg)

VYIIKOBUT
daripdunaut
DeppUCUKIIEPUT
®dnopencut-(Ce)
dTopamarut*
dTopkadut*

dTopcTpodut

Autunite
Pakhomovskyite
Pyromorphite
Pseudomalachite
Purpurite
Rhabdophane-(Ce)
Rhabdophane-(La)
Rhabdophane-(Nd)
Rimkorolgite
Rockbridgeite
Svanbergite
Segelerite
Sicklerite
Stronadelphite
Strontiowhitlockite
Stewartite
Torbernite

Triplite

Triphylite
Whiteite-(CaMnMg)

Ushkovite
Fairfieldite
Ferrisicklerite
Florencite-(Ce)
Fluorapatite
Fluorcaphite
Fluorstrophite

Ca(UO,),(PO,),-10-12H,0
Co,(PO,),-8H,0

Pb (PO,),Cl
Cu,(PO,),(OH),
(Mn’*,Fe’*)(PO,)
Ce(PO,)-H,O

La(PO,)-H O
Nd(PO,)-H,O

BaMg (PO,),-8H,0
Fe’'Fe* (PO,),(OH),
SrAl(SO,)(PO,)(OH),
CaMgFe*'(PO,),(OH)-4H,0
LiMn*'(PO,)

Sr,(PO,),F
Sr,Mg(PO,OH)(PO,),
Mn*'Fe** (PO,),(OH),-8H O
Cu(UO,),(PO,),"12H,0
(Mn?*,Fe**) PO,F
LiFe*"(PO,)
CaMn*"Mg AL (PO,),(OH),
-8H,0

MgFe* (PO,),(OH),-8H,0
Ca,Mn*(PO,),-2H,0
Li_(Fe*’,Mn*")(PO,)
CeAl,(PO,),(OH),
Ca,(PO,),F

SrCaCa (PO,).F

SrCaSr (PO,),F
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XJopanarur
Yepuurt-(Y)
YunapeHur
[ITpenrur
Docdopur

OpIIIIaHHOHUT

AHHaOEpruT
ApCeHnOCUIEpuT
bykoBckuut
3uKauT
Kondanut*
Mumetut*
CapmueHTuT
Cxopoaut
Tuponut*
Tyaneunt
dapmakocuaepuT*

Oputpun™®

Banaguaut

[lymaxeput
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Chlorapatite Ca (PO,),CI

Churchite-(Y) Y(PO,)-2H,0

Childrenite Fe**Al(PO,)(OH),-H,O
Strengite Fe’*(PO,)-2H,0

Eosphorite Mn**Al(PO,)(OH),-H,O
Earlshannonite Mn*'Fe*" (PO,),(OH),-4H O

8.2. APCEHATDI

ARSENATES
Annabergite Ni,(AsO,),8H,0
Arseniosiderite Ca Fe’" 0,(AsO,),-:3H.0
Bukovskyite Fe’’ (AsO,)(SO,)(OH)-7H O
Zykaite Fe* (AsO,),(SO,)(OH)-15H.,0
Kolfanite Ca Fe’" 0,(AsO,),:2H.0
Mimetite Pb.(AsO,),Cl
Sarmientite Fe’* (AsO,)(SO,)(OH)-5H 0
Scorodite Fe’'(AsO,)-:2H,0
Tyrolite Ca,Cu,(AsO,),(CO,)(OH), 11H,0
Tooeleite Fe’' (AsO,),(SO,)(OH),-4H,0
Pharmacosiderite ~ KFe*',(AsO,),(OH),-6-7H,0
Erythrite Co,(AsO,),8H,0

8.3. BAHAIIATBI

VANADATES
Vanadinite Pb,.(VO,),Cl
Schumacherite Bi1,0(VO,),(OH)



[TadpanoBckut. XKenteie Kopouku. XuOMHCKHUI MaccuB, T. Paceymuopp (I'MM 5713/1).
Shafranovskite. Yellow incrustations. Khibiny massif, Mt. Rasvumchorr.



Abenakuut-(Ce)

ABrut*
Arpeiuit

AxBanur*

AxkepMaHuT*
Axcunut-(Fe)*

AxTuHOIUT*

Annaaut-(Ce)*
Annaaut-(Y)

Annodan®

AnnyaiBuT*
AulicaxapoBuT-Zn

Antucur*
AnpOur*
Anmsmagaua*

Anmomunorneput-(Ce)

Ame3ut*
Amvuypnt*
Ananpuum*
Anpany3ut*

AHapaaut*
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9. CW/IINKATDBI

SILICATES
Abenakiite-(Ce)

Augite
Agrellite
Aqualite

Akermanite
Axinite-(Fe)

Actinolite
Allanite-(Ce)
Allanite-(Y)

Allophane

Alluaivite
Alsakharovite-Zn

Altisite
Albite
Almandine

Aluminocerite-(Ce)

Amesite
Amicite
Analcime
Andalusite
Andradite

Na, Ce (S1.0
(50,0
(Ca,Mg,Fe),S1.0,
NaCa,S1,0, F

4710
(H,0),(Na,K,Sr).Ca Zr.Si, O,
(OH),Cl

Ca MgSi O,
CaFe*" Al [B,Si,0

8 30
nCa Mg, ., .F
(OH),
CaCe(ALFe*)[S1,0
O(OH)
CaY (Al Fe*)[Si,0
O(OH)
ALO,(SiO,),,,,2.5-3H,0

a (Ca,Mn*") (Ti,Nb),Si O
Cl 2H O

NaSrKZn(Ti,Nb),(S1
(O,0H),-7TH,O

Na K Ti,AlSi.0, Cl,
Na(AlSi,0,)

Fe’" Al (Si0,),
(Ce,REE,Ca),(ALFe*")(Si0,),
[Si0,(OH)],(OH),

Mg Al(AlSiO,)(OH),

K Na (ALS1,0,,)-5H,0
Na(AlS1,0,)-H,O

ALSIO,

CaFe’' (Si0,),

)(PO,),(CO,),

6 18

1(OH),
)S1,0,,

0525

810, ]

[Si0, ]

26 ~ 74

4 12)



AHIpUaHOBUT™

AHHUT*
AHOpPTHUT
AHTHUTOPUT™
AnaTOQUIIUT*

Apmb6pycTeput™®

ApMmeHHT
Apdsenconur*™
AcTtpodpumut*
baBenut*
bananscut
baotut*
bapunut-10
bapunut-20*

bapuromamnpo-
buut*

barucur
badeprucur

bennemmur*

benabkoBuT*
bepunn*
bepumut*
beprpanaut*

beprbepun

buotut* (rpynna)

bonTBynut*

Andrianovite

Annite
Anorthite
Antigorite
Anthophyllite

Armbrusterite

Armenite
Arfvedsonite
Astrophyllite
Bavenite
Banalsite
Baotite

Barylite-10
Barylite-20

Barytolampro-
phyllite

Batisite
Bafertisite
Beidellite

Belkovite
Beryl
Beryllite
Bertrandite
Berthierine
Biotite

Boltwoodite

a ,(K,Sr,Ce),Ca Mn Zr Nb
(Sl25 D(OHO OH)

KFe** (AlSi,0,,)(OH),
Ca(Al Si,0,)
g.51,0,(OH),
DMgzMg5818 ,,(OH),
Na K Mn**Mn*", (Si
(OH), -4H,0
BaCa (Al Si,)O,,-2H,0
NaNa_ (Fe*' ,Fe*")Si0, (OH),
K NaFe*' Ti Si O, (OH),F

8726

Ca,Be,AlS1,0, (OH),

9726
Na BaAl,Si1,0,,
Ba,(Ti,Nb,W),0
BaBe,S1,0,
BaBe,S1,0,

Na,(BaK)Ti,(Si,0.),0,(OH),

9 22)

(Si0,),Cl

8716

Na BaTi O,(S1,0,),

BaFe*" Ti(51,0,)O(OH),
(Na,Ca), ,AL(S1,Al),0,,
(OH),'nH O

Ba Nb,(51,0.),0,,

Be ALSi O,
Be,(S10,)(OH),-H,O
Be,S1,0,(OH),
(Fe**,Fe’*,Al),(S1,Al),0,(OH),
K(Mg,Fe) (AlLFe)Si,0, (OH,F),

(K,Na)(UO,)(Si0,0H)-1.5H,0

45



bopuemanut* Bornemanite Na BaTi Nb(Si,0,),(PO,)O,
(OH)F

bpuronut-(Ce)* Britholite-(Ce) (Ce,Ca)(Si0,),(OH)

bpuromut-(Y)* Britholite-(Y) (Y,Ca)(S10,),(OH)

byposant-Ca

bypnanut

byccenur*
BrikoBaut*

Banent*

BesyBuan™
Bepmukymut*

Bénepur
Burpumuaut*
Buwiemut*

Bunorpamgosut*

Bumaesut*
BnacoBut*
Bonnactonut*
Bonommuut*

BoponkoBuT

Byonnemut*

Byopusipsut-K*
Broammaxkut-(Y)*
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Burovaite-Ca

Burpalite

Bussenite
Bykovaite

Wadeite

Vesuvianite
Vermiculite
Woehlerite

Vigrishinite
Willemite

Vinogradovite

Vishnevite
Vlasovite
Wollastonite
Voloshinite

Voronkovite

Vuonnemite

Vuoriyarvite-K

(Na,K),Ca (Ti,Nb),[S1,0 ],
(OH,0),-12H,0

Na,Ca Zr (S51,0.),F,

Na Ba Fe*'Ti(S1,0,)(CO,)O
(OH)(H,O)F
(Ba,Na,K),(Na,Ti,Mn) (Ti,Nb),
0,$1,0,,(H,O0,F,0H),-3.5H,0
K,ZrS1,0,

(C.a,Na)1 9(Al,Mg,Fe)1 3(SiO D o
(51,0,),(OH,F,0),,

Mg, (Mg,Fe,Al) (S1,Al),O,,
(OH),-8H,0
Na,Ca,Zr(Nb,Ti)(51,0.),(O,F),
Zn Ti, 810, ,(OH,H 0,0), (x<1)
Zn SiO,
Na,Ti,(S1,0,),[(S1,Al),0, ]O,
*(H,0,Na,K),
Na,(AlSiO,) O
Na 7ZrS1,0,,
CaSiO,
Rb(LlAllS I:IO.S)(IAIO.SSi3.5)()101::2
Na, (Na,Ca,Ce),(Mn,Ca).Fe,
Zr.S1, 0 (OH,0),CI'-H,O

Na, TiNb (Si,0.),(PO,),0.F

(K,Na,0),,Nb,(81,0,,),0,
-12-16H,0

(SO,)-2H,0

24

Vyuntspakhkite-(Y) Y(ALSi)(SiO),(OH,0),



[Maponunut-(Ce)
Napomuuant-(Y)*
INaviaut*
Tannyasur-7A*
["apmoTtom™
["apponur™
I'actuarcur*
I'enenbeprut
I'erigonHenT™
I'evinapgur-Ca*
I'ennmanour-K
I'etinanaut-Sr
I'ekTopur
I'erennt™
['emumopdut*
I'enTrenpBuUH*

['eopréapcanoBut™

['étnennt*

['uapoactpodummut*

['unponenbxaitenut™

['unpoxcranouiInT-
(K)

['IpOKCUKAHKPUHUT™

['3unreput*
I urTnaCUT

I'maroaxeBur®

Gadolinite-(Ce)
Gadolinite-(Y)
Hainite
Halloysite-7A
Harmotome
Garronite
Hastingsite
Hedenbergite
Gaidonnayite
Heulandite-Ca
Heulandite-K
Heulandite-Sr
Hectorite
Gehlenite
Hemimorphite

Genthelvite

Georgbarsanovite

Goetzenite

Hydroastrophyllite

Hydrodelhayelite
Hydroxyapophylite-

(K)

Hydroxycancrinite

Hisingerite
Gittinsite
Glagolevite

Ce, Fe’'Be 0,(Si0,),

Y Fe*'Be,0,(S10,),

Na Ca,(Y,REE)Ti(S1,0,),0F,
ALSi O, (OH),

Ba, (Si,Al)0,,-12H,0
NaCa, (S1,,Al)O,,-14H O
NaCa (Fe*' Fe*")(Si,AlL)O,,(OH)
CaFe*'Si 0O,

Na ZrS1,0,-2H,0
(Ca,Na,K).(S51,,Al))0_,-26H,0
(K,Ca,Na),(S5i,,Al))O_,-26H. O
(Sr,Ca,Na)(S1,,Al )0, -24H O
Na, (Mg,Li),Si,0, (F;OH), -nH,0
Ca Al(SiAl)O,
Zn,(S81,0.)(OH),-H O

Be,Zn (S10,),S

Na _(Mn,Sr,REE) Ca Fe*' Zr,
NbS1,.0, CL-H,O

NaCa Ti(S1,0.),0F,
(H,0,K,Ca),(Fe,Mn),Ti Si,
(O,0H),,

KCa, (Si,Al)O,(OH),-6H,0
KCa,Si0, (OH,F)-8H 0

8720

2

(Na,Ca,K),(AlSi0,))
(OH,CO,),"2H,0

Fe S1,0,(OH),-2H,O
CaZrSi 0,

Na(Mg,Al) (S1,ADO, (OH,0)

8
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XOJNTUT MPHU THEBHOM OCBEUICHHH (@) U B YIbTpapuoaeToBoM cBete (0). BopoHbu TyHIPBI,
r. Bacun-Mbuibk (I'IM 4149/1). Holtite in daylight (a) and ultraviolet (b). Voronyi Tun-
dras, Mt. Vasin-Myl’k.



I'maykonut (rpymnma)  Glauconite (K,Na)(Fe,AlLMg),(S1,AD),O

(OH),
['mayxodan Glaucophane ONa, (Mg,Al)Si,0,,(OH),
['maykoxpowut* Glaucochroite CaMn*(Si0,)
I'menunut-Ca Gmelinite-Ca Ca,(S1,Al)0O,,- 11H,O
I'menunanT-K Gmelinite-K K,(S1,A1,)0,,- 11H,O
I'Menuuut-Na* Gmelinite-Na Na,(Si,Al)O,,-11H,O
['o60uHCHUT* Gobbinsite Na/(Si, Al))O,,-11H,0
longmanuT* Goldmanite Ca,V** (SiO,),
['onpimeBuT* Golyshevite Na CaZr Fe SiNb(S1,0,)),

(51,0,,),(OH),(CO,)-H,O
l'onHnapaut* Gonnardite (Na,Ca),(51,A1).0,-3H,0
['puHaNMT Greenalite (Fe’",Fe’"), S1.0,(OH),
I'poccynsp Grossular Ca,Al(Si0,),
I'pymanTut* Grumantite NaS1,0,(OH)-H,O
['pronepur Grunerite oFe* Fe** 810, (OH),
['ymut* Humite Mg (SiO,),(F,OH),
['yTkoBanT-Mn Gutkovaite-Mn CaK Mn(Ti,Nb),(81,0,,),

(O,0H),-5H,0
I'v€pnunrenur-Ca* Gjerdingenite-Ca K Ca(Nb,T1),(51,0,,),(O,0H),

-6H,O
JlaBUHYIMHT Davinciite Na K.Ca Fe*" Zr (Si, 0, ,OH)Cl,
Jlanaaut* Danalite Be Fe*" (Si0,),S
JHaronut* Datolite CaB(S10,)(OH)
Henuunent™ Delindeite Na Ba,Ti (51,0,),0,(OH),-2H,0
Henbxalienur™ Delhayelite K Na,Ca Al Si O, F Cl
JleaucoBut* Denisovite KCa,Si O.F
Jenmarieput* Depmeierite Na,[ALS1.0,,](PO,,CO,),
‘3H,0 (x<0.5)
JxoprKxdaouT™ Georgechaoite KNaZrS1,0,-2H,0
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Jusepcunut-(Ce)*

JnkknaT*
Jmomcua™

Hpasut*

Hyanut*

J>nunt
J{roMopTBEpUT
EropoBur*

EnuceeBur™
EpmoBur*

Kenpur
3axapoBuT*

3BATUHUT ¥

3oput*
Npantokut-Cu*
NBaHokuT-K*
NBantokut-Na *
Numopunt-(Y)*

HNxpanut

WNneput*
NasBaut

Wnemaiokut*

50

Diversilite-(Ce)

Dickite
Diopside

Dravite

Dualite

Dalyite
Dumortierite
Yegorovite

Eliseevite

Ershovite

Gedrite
Zakharovite

Zvyaginite

Zorite
Ivanyukite-Cu
Ivanyukite-K
Ivanyukite-Na
Iimoriite-(Y)

Ikranite
Hilairite
[lvaite

Ilmajokite

NazBaécezFez+Ti3Si12036(OH)10
'nH,0

ALSi,0,(OH),

CaMgS1.0,
NaMg3A16(Si6018)(BO3)3
(OH),(OH)
Na30(Ca,Na,Ce,SI‘)12
(NaaMnaFeaTi)é ZI'3Ti3

1\/[nSi5 1 0144(OH9H209C1)9

K ZrSi O,

AIAIBSi,0

3718
Na,[Si1,0,(OH),],-7TH,O
Nal.SLi {TiZOZ[Si4OIO.S(OH)1.5] }
-2H,0
K Na,(Fe,Mn,T1),S1,0,,
(OH,0),-4H,0
oMg (Mg.Al )(Si Al)O,(OH),
Na Mn* Si O, ,(OH) 6H,0
NaZnNb,Ti[Si,0,], O(OH,F),
(H)0),, (x<1)

Na Ti.Si O, (O,0H),11H,0
Cu[T1,0,(OH),(Si0,),]- 7H,0
K [Ti,0,(OH),(S8i0,),]-9H,0
Na,[Ti,0,(OH),(Si0,),]-6H,0
Y ,(Si0,)(CO,)
(Na,H,0),.(Ca,Mn,REE) Fe*",
Zr.S1,0, (O,0H) Cl'nH O
Na ZrSi,0,-3H,0

CaFe’Fe*” O(S1,0,)(OH)
(Na,Ce,Ba),Ti.Si O, (OH),,
'nH,0



Nmangput* Imandrite Na CalFe’ Si O

12 736
Nutepcumut™ Intersilite Na Mn(Ti,Nb)Si, (O,0H)_,
4H,0
Nunenur Innelite Na CaBa,Ti,(S1,0.),(S0O,),0,
Urrpuanut-(Y)* Yttrialite-(Y) Y,S1,0,
Noprramur Hiortdahlite (Na,Ca),Ca,Zr(Mn,Ti,Fe)
(51,0,),(F,0),
Nodopreeput* Yofortierite Mn** 81O, (OH),-7H,O
KazakoBut* Kazakovite Na Mn*'TiSi O,
Kazanckuur Kazanskyite BaNa,Ti Nb(S1,0,),0,(OH),
(H,0),
Kazonut* Kasolite Pb(UO,)(S10,)-H,O
Kaitno3ut-(Y)* Kainosite-(Y) Ca,Y (S10,),(CO,)-H,0
Kancukxut-(Y) Caysichite-(Y) (Ca,Yb,Er),Y (51,0, )(CO,),
(OH)-7H,O

Kamiiapdsenconur  Potassic-arfvedsonite KNa (Fe*',Fe*")Si,0, (OH),

Kamuesslii peppummn-  Potassic-ferrileakeite KNa (Mg Fe’* Li)Si,O_ (OH),
KeuT™*

Kanuesslii marne3no-  Potassic-magnesio- KNa (Mg Fe*")Si.0, F,
dbTopapdBencoHuT™ fluoro- arfvedsonite

Kanuessriit xmopomnap- Potassic-chloro- KCa, (Mg,Al)(S1.AL)O,,CL
racuT pargasite

Kamuiiproppuxrepur Potassic-fluoro- K(NaCa)Mg_S1.0_F,
richterite

Kamudepcur* Kalifersite K. Fe’* Si, O, (OH)-12H,0

Kans6opcut* Kalborsite K AlBSi O, (OH),CI

Kanmscumut* Kalsilite KAISiO,

Kansimouneput* Calciohilairite CaZrSi1,0,-3H,0

Kanacut* Canasite K Na,CaSi O, (OH),

Kanemut* Kanemite HNaS1,0,-3H,0
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Kankpuaut*

Kankpucumaut*
Kaonuaut*
Kanyctunurt*
KapOoOsicTput*

Kapuoxpout*

Kapnacyptur-(Ce)*
Karamneut*

Karodoput*

Kayncur
Ksanpydur*
KeiiBuut-(Y)*
KetiBuut-(Yb)*
Kenapimmr*

KentOpykcut*

Kepcytur*
Kunanut*

Kuanokcagur*

Kumput*
Kupmreinur
Knunorymut*
Kmunonrunonur-K
Knunodocunant*
Kmuaoxmop*

Knuaonousur*

52

Cancrinite

Cancrisilite
Kaolinite
Kapustinite
Carbobystrite
Caryochroite

Karnasurtite-(Ce)
Catapleiite
Katophorite

Cowlesite
Quadruphite
Keiviite-(Y)
Keiviite-(Yb)
Keldyshite
Kentbrooksite

Kaersutite
Kyanite

Kyanoxalite

Cymrite
Kirschsteinite
Clinohumite
Clinoptilolite-K
Clinophosinaite
Clinochlore

Clinozoisite

(Na,Ca,n),(Al S1)0,,(CO,,SO,),
-2H,0
Na_(Si,Al,)0O,,(CO,)-:3H,0
ALS1,0,(OH),

Na ZrSi O, (OH),

Na (Al Si,0,)(CO,)-4H,0

(Na,Sr),(Fe’",Mg) Ti,Si O,
(H,0,0,0H),.

CeTiAlSi,0,(OH),-3H,0

Na, Zr(51,0,)-:2H,0
Na(NaCa)(Mg,AD(Si,ADO,,
(OH),

Ca(ALSi1,)0, -5-6H,0

Na Ca,Ti(S51,0,),(PO,),0,F,
Y,S1.,0,

Yb,Si,0,

Na, ZrSi,0,

(Na,REE) .(Ca,REE) Mn Zr,
Nb(S1,,0.,)(0,0H,H,0),(F,Cl),
NaCa (Mg AlTi*")(Si,Al))O,,0,
ALOSIO,
Na7(A15-6Si6-7024)(c204)0.5- 1.0
-SH,O
Ba(S1,Al),(O,0H),-H,O
CaFe*’(SiO,)

Mg (Si0,)),F,

K. (S1,,Al)O.,-20H,0
Na,Ca(S10,)(PO,)

Mg Al(AIS1,0, )(OH),
Ca,AL[S1,0.][Si0,]O(OH)



®depcmanut. Xubunckuii maccus, T. Kykucsymuopp (I'MM 5802). Fersmanite.
Khibiny massif, Mt. Kukisvumchorr.

FOxcroput. Xubuackuit maccuB, T. DBecinordopp (I'MM 5196). Yuksporite.
Khibiny massif, Mt. Eveslogchorr.



KinaTOHUT
KoamBur*
Koabckuur

KomapoBur*

KomkoBut*
Kopaueput*

Kopuepynun™
KopoOuripiaut*

KocMmoxmop
KocTeimeBur*
Koxur
Kpunrodummut*
Kconotaut

Ky3bmenkout-Mn*
Ky3pMeHKOoUT-Zn

Kykeunt*
KyknucBymut*
Kynmuokut-(Y)*
KyMMuHTTOHUT*
Kymnerckut*
Kycnuaua™

JlaGupuHTUT*

JlaGynmoBut-Fe*
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Clintonite
Koashvite
Kolskyite

Komarovite

Komkovite
Cordierite

Kornerupine
Korobitsynite

Kosmochlore
Kostylevite
Kochite
Cryptophyllite
Xonotlite

Kuzmenkoite-Mn
Kuzmenkoite-Zn

Cookeite
Kukisvumite
Kuliokite-(Y)
Cummingtonite
Kupletskite
Cuspidine
Labyrinthite

Labuntsovite-Fe

CaAlMg (SiAl,O, )(OH),
Na CaTiSi O,
CaNa,Ti,(51,0,),0,(H,0),
(Ca,Sr,Na), (Nb,Ti)(Si,0,,)
(O,OH,F) ,-nH,O
BaZrS1,0,-3H,0

Mg AlSi.O,,
(Mg,Fe*',Al,0), (S1,A1,B).,O,,
(OH,F), (?)
(Na,o),T1,(S1,0,,)(0O,0H),
-4H.0

NaCr’*Si,0,

K ZrS1,0,-H. O
Na,Ca,MnZrTi(S1,0.),0F,
K Ca[Si,0,]-5H,0
Ca,S1.0,(OH),

K MnTi (S1,0,,),(OH),
-5-6H,0

K ZnTi,(S1,0,)),(OH),
-6-8H,0
(Al,Li),AL(Si,Al),O, (OH)
Na ZnTi,0,(Si0,),-4H,0
Y ,Al(Si0,),(OH),F,

oMg Mg S1,0,,(OH),

K NaMn?' Ti_ Si O, (OH),F
Ca,(51,0,)F,

(Na,K,Sr),.Ca Fe Zr TiSi,,
0,,,(0,0H,H,0),Cl,

Na K Fe*" Ti,O,(51,0,),
(OH),-10-12H,0

8



JlaGynmoBut-Mg*
JlaGyH1oBUT-Mn

Jlamnipoumaut*
Jlammanaut-(Ce)
JleBun-Na
JletikocheHuT*
Jletikopanut*
Jlenipur*
Jlevirur

JlemMmieitaut-Ba*

JlemMmaeitaur-K *

Jlenuonut*(rpynma)

JlenxeHenpbMUT-Zn

JIuzapaut*
JIuaTHCHT*
JIncunpIHUT
JInTBUHCKHT*
JImTocut*
JloBmaput*

JloBenut*

JloBozeput*
JlomoHOCOBUT™*
JlomouTHT*

Jlopennenut™*

Labuntsovite-Mg
Labuntsovite-Mn

Lamprophyllite
Laplandite-(Ce)
Levyne-Na
Leucosphenite
Leucophanite
Leifite

Leucite

Lemmleinite-Ba
Lemmleinite-K

Lepidolite
Lepkhenelmite-Zn

Lizardite
Lintisite
Lisitsynite
Litvinskite
Lithosite
Lovdarite

Lavenite

Lovozerite
Lomonosovite
Laumontite

Lorenzenite

Na,K Mg T1,0,(51,0,,),(OH),
-10-12H,0

Na K Mn** Ti O,(Si,0,,),(OH),
'10-12H,0

Na,(SrNa)Ti (51,0.),0,(OH),
Na,CeTiPSi,0,,-5H,0

Na (S1,Al)O, -18H,0
Na,BaTi B, Si, O,

NaCaBeSi O F

Na_Be (Si,,Al)O,,(F,OH),
K(AIS1,0,)

Na K Ba  Ti (51,0 ,),(0H,0),
8H,O

Na K Ti(51,0,,),(OH,0),
8H,O

K(Li,Al),(S1,Al),0, ,(F,OH),
Ba,Zn(Ti,Nb),(51,0,,),(0,0H),
"TH,O

Mg S1,0,(OH),

Na,LiTi O,(S10,),-2H.0
KBSi1,0,

Na ZrSi O (OH),

K,ALSi 0, _(OH)

4712

K Na Be 4Si1 4O3 6-9H20

(Na,Ca),(Mn*',Fe*"),
(Zr,Ti,Nb) (51,0.),(O,F),
Na CaZrSi O, (OH),
Na,Ti (S1,0,)(PO,)O0,
CaAlSi, O, -4H,0

Na,Ti,0,(Si,0,)
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Marnesuoapdsezaco-
HUT*

Marne3noactpo-
bumut*

MarnesnoracTuHreuT™*
MaruesuoropHOneHanT™*
Marue3uopubekut™*

MaruesuodTopapdsen-
COHUT™*

Maxkarur*
MaJIUHKOUT
Manakcur*

MaHTraHOKYKHCBYMHUT
MaHnranonaysika3zut*

MaHranoHenTyHUT*

MaHranoHopauT-
(Ce)*

MaHTraHo?BINATIUT

Maprapur*
Mapuanut
MayHTuHuT*
MerakanbCcunur
Merammgaur*
Me3zomaut*

MeHoHUT

56

Magnesio-
arfvedsonite

Magnesium-
astrophyllite
Magnesio-
hastingsite
Magnesio-
hornblende

Magnesio-
riebeckite

Magnesio-fluoro-
arfvedsonite

Makatite
Malinkoite
Manaksite

Manganokukisvu-
mite

Manganonaujaka-
site

Manganoneptunite

Manganonordite-
(Ce)
Manganoeudialyte

Margarite
Marialite
Mountainite
Megakalsilite
Megacyclite
Mesolite

Meionite

NaNa (Mg, Fe’)Si,0_ (OH),

8722

K Na Mg Fe Ti,Si,0, (OH),

8726

NaCa (Mg, Fe*")(Si AL)O,,
(OH),
nCa (Mg, Al)(Si,A)O,,(OH),

oONa, (Mg Fe*))Si 0, (OH),

8722

NaNa (Mg Fe’*)Si,0

8222

Na,S1,0,(OH),-4H,0
NaBSiO,
KNaMn*Si,0

Na MnTi Si.0,,-4H,0

Na6Mn2+A1 S0,

KNa LiMn** Ti Si,O,,
Na,SrCeMn*'Si O,

Na CaMn Zr [Si, O, (OH),]

(H,0,C1,0,0H),
CaAlS1,A10,(OH),
Na,AlSi,0,,Cl
KNa Ca,[S1,0,,
KAISiO,

KNa,Si,0 (OH),- 19H,0
Na Ca (Si,Al)O,,-8H,0

Ca,Al Si,0,,(CO,)

624

26 772

(OH)]-6H,0



Menanoneput-(Ce)
Menudanut*
Mepnunout*
Munnennopdut
Muent-(Y)

Muszepur

Mukpoxkiauna™
Munaput*

MoroBuaur
Mozanaput*

MOHTOJIUT
MouTtuueuT*

MoHTMOPUIITTOHUT*

MopumoTouT
Mypmanut*
MyckoBuT*
MyxuauT*
Habanammpodunaut
Hapcapcykut*
Hartucut*
HarpobontBynut

Harpoxomaposur

Harponut*

Harpocunut*

Melanocerite-(Ce)
Meliphanite
Merlinoite
Middendorfite
Mieite-(Y)

Miserite

Microcline
Milarite
Mogovidite

Mosandrite

Mongolite
Monticellite

Montmorillonite

Morimotoite
Murmanite
Muscovite
Mukhinite
Nabalamprophyllite
Narsarsukite
Natisite
Natroboltwoodite

Natrokomarovite

Natrolite

Natrosilite

Ce (S10,,BO,),(OH,0)
Ca,(Na,Ca) Be,AlSi.0_,(F,0),
K.Ca (Si,Al)O,,24H,0

K Na Mn,Si (O,0H), -2H,0
Y, Ti(Si0,),O[F,(OH)],

K, . (Ca,Y,REE)[Si O ]
[S1,0.](OH,F), yH,O
K(AlSi,0,)

KCa,(Be,AlSi ,)O, -H,O

Na,(Ca,Na) Fe ZrSi O
(CO,)(OH),

((;asREE)[(Hzo)zcao.smo.s]
Ti(S1,0,),(OH), (H,0),
Ca,Nb Si.0,,(OH) 6H,O

CaMg(Si0,)

(Na,Ca) (ALLMg),Si,0,
nH,0

Ca (TiFe*")(S10,),
Na,Ti,(51,0,)0,-2H,0
KAL(Si,Al)O, (OH),

Ca (AL V*")[S1,0.][Si0,]O(OH)
Na,(BaNa)Ti,(51,0.),0,(OH),
Na (Ti,Fe,Zn)Si (O,F),,

Na, TiO(Si0,)
Na(UO,)(Si0,0H)-H O
(Na,Ca), Ca(Nb,T1),S1,0,,
(O,0H,F),,nH,O

Na, (S1,A1))O,-2H,0
Na,S1,0,

(OH),
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e ! ; . : i g™ s b 8
benbkoBut. Byopuspsu (UM 6014). Yeenuuenue: a— 150 mxwm, b — 450 mxm, ¢ u d — 300 Mxwm.
Belkovite. Vuoriyarvi (GIM 6014). Zoom: a — 150 mkm, b — 450 mkm, ¢ and d — 300 mkm.



Hadeptucur*
HeunankeBuunt*

Heotoxut*
Hentynut*

HeckeBapant-Fe

Hedenun*

HeuemroctoBur*

Hozean™*

HouTponut*

HopOeprut
Hopaut-(Ce)*
Hopaut-(La)*

Hopmanaut*

OIUHIIOBUT
OxeHurt

OneHur
Omdanut*
OpranoBaut-Mn*

OpranoBaut-Zn

Oproxkiaz™
[Taneropckur

[TapaBuHOTpagOBUT*

[Taparonut*

Nafertisite
Nenadkevichite

Neotocite
Neptunite

Neskevaaraite-Fe

Nepheline
Nechelyustovite

Nosean

Nontronite

Norbergite
Nordite-(Ce)
Nordite-(La)

Normandite

Odintsovite
Okenite

Olenite
Omphacite
Organovaite-Mn

Organovaite-Zn

Orthoclase
Palygorskite

Paravinogradovite

Paragonite

Na Fe** Ti(Si
(H,0),
(Na,0) Nb, (81,0
-8H,0
(Mn,Fe)SiO,-H,O (?)
KNa LiFe*" Ti,S1,0,,
NaK_ Fe(Ti,Nb),(51,0
-6H O

NaAlSiO,
(Ba,Sr,K),(Na,Ti,Mn),(Ti,Nb),0,
51,0 ,(0,H0,F),-4.5H0
Na,(S1,Al)0O,,(SO,)-H,O

Na Fe* (Si,Al),0, (OH),
'nH O

Mg (SiO))F,

Na,SrCeZnSi O .

Na SrLaZnS1 O

617
N212Ca2(Mn,Fe)z(Tl,Nb,er)2
(51,0,),0,

K Na,Ca, T1 Be,S1.0,,
Ca Si O, 18H O
NaAlL Al (S1,0,,)(BO,),0
(Ca,Na)(Mg,Fe,Al)Si,O,
K MnNb,(S8i,0,),0,-5-7H,0

K,Zn(Nb,Ti),(Si,0,,),(0,0H),
-6H,0

K(AlSi,0,)

(Mg,Al)zsl4 IO(OH) 4H O
(Na,D)z(Tl4+,Fe3+)4(Slz 6)2
(Si,AlO, )(OH),-H,0
NaAL(Si,A])O, (OH),

(OH) F

6 17)

),(0,0H),

471272

) (O,0H),

471272

4710

y(OH)

471272
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[TapaepiioBuT

[Tapakenapimut™

[Tapaky3bMeHKkouT-Fe
[TapanaOyHioBur-Mg

[Tapanatucur*
[Tapanarpoaut*®
[TapaymoOuT*

[Tapauenunur-Ba
[Tapanenunur-Na

[Tapracut*
[TexTomut*
[TeHKBUIIKCUT™
[lepmuanut*
[Tepprepur-(Ce)
[Teranut
[lerapacur™
[TvxoHUT

[Tupon
[Tupocmanurt-(Fe)*
[Tupocmanut-(Mn)
[TonunurunonuT™*
[Tomudut
[Mommyut*
[IpaiicBepkut

[Ipenut*

60

Paraershovite

Parakeldyshite

Parakuzmenkoite-Fe

Paralabuntsovite-Mg

Paranatisite
Paranatrolite
Paraumbite

Paratsepinite-Ba
Paratsepinite-Na

Pargasite
Pectolite
Penkvilksite
Perlialite
Perrierite-(Ce)
Petalite
Petarasite
Pigeonite
Pyrope
Pyrosmalite-(Fe)
Pyrosmalite-(Mn)
Polylithionite
Polyphite
Pollucite
Preiswerkite

Prehnite

Na K Fe*" (51,0,,0H) (OH),
(H,0),

Na ZrSi0,

(K,Ba),Fe,Ti (S1,0,,),(OH,0),,
-20-28H,0

Na K Mg Ti (S1,0,,),(OH,0),
-20-24H,0

Na, TiO(Si0,)

Na (S1,A1)O,-3H,0

K Zr H(S1,0,),-3H,0
(Ba,Na,K), (Ti,Nb),(Si,O,,)
(OH,0),-4H,0

(Na,Sr,K,Ca) (Ti,Nb),(S1,0,))
(O,0H),-4H,0
NaCa,(Mg,Al)(Si Al)O,(OH),
NaCa_Si O (OH)

Na TiSi,0,,-2H O
K,NaCa(Si, Al )O_-15H,0
Ce MgFe’ Ti O,(S1,0.),
LiAlISi, O,

Na.Zr,Si .0, (CL,OH)-2H,0

6 18
(Mg,Fe,Ca),S1,0,
Mg AL(SiO,),
Fe’* Si O, (OH),,

Mn* Si O, (OH,CI),,

615
KLi,AlSi O F,
Na,Ca,Ti(51,0.)(PO,),0,F,
Cs(S1,Al)O,-nH O
NaAlMg (S1,Al)0O, (OH),

Ca Al(Si,A)O, (OH),



[Tymnemnnuut-(Mg)

[TynkapyaiBuT™*

[Tarenxout-(Y)*

Paur*
Pacnakur*
PacnBeraesur*

Pesant*
Penreur
Pubexut*
Punmepmxuaeput
PuakmT*
Puxrteputr*™
Po3enOyuut
Poynanaut-(Y)*
PyOuknuu

Caamur

Canmanaraut
Caxunut-(Ce)*
Caszpikunant-(Y)*
Caungun*

CanoHur*

Candupun™

CaykoHHT*

Pumpellyite-(Mg)
Punkaruaivite

Pyatenkoite-(Y)
Raite

Raslakite
Rastsvetaevite

Revdite
Rengeite
Riebeckite
Reedmergnerite
Rinkite
Richterite
Rosenbuschite
Rowlandite-(Y)
Rubicline

Saamite

Sadanagaite
Sazhinite-(Ce)
Sazykinaite-(Y)
Sanidine

Saponite

Sapphirine

Sauconite

Ca, MgAL(Si,
‘H,O
Li{TiZ(OH)z[Sl4 11(OH)]}
‘H,O

Na, YTiS1 O 6H O

6 18
Na Mn*" Ti ,(Si,O
-10H,0

Na Ca Fe (Na,Zr),Zr (Si,Nb)
S1,.0., (OH H,0),(Cl, OH)

Na, K Ca Fe /r S1520144
(OH O) Cl

Na Si O, (OH), -28H,0
Sr,Ti,ZrO,(S51,0.),
ONa,(Fe*' Fe’*))Si O
NaBSi,0,
TiNa,Ca,REE(S1,0.),0F,
Na(NaCa)MgS1,0 22(OH)

Na Ca Zr Ti(5i,0.),0,F,
Fe*'Y ,(51,0,),F,

Rb(AIS1,0,)

BaoNa,Ti Nb(Si,0,),0,(OH)
F(H,0),

NaCa (Mg Al )(Si,Al)O,,(OH),
Na CeSi O,.-2H,0

6 15
Na,YZrSi O,,-6H,0
K(AlSi,0,)
(Ca,Na) ,(Mg,Fe).(Si,Al),0O,,
(OH),-4H,O
Mg4(Mg3Al )O,[S1,ALO, ]

0:Z1,(S1,AD), O, (OH),
4H O

0,)(Si0,)(OH),

)(OH),

8720

(OH),

8§ 722

4710
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Ceitut-(Ce)*

Ceitnozepur™
CexaHuHauT
Cemagonut™
Cenuonut*
Cepangut*
Cunepoduiiut
Cwumumanut™
Cupnesur
Curunakut*
Cxonemur*
CoboneBut*
Copanut*
Commuut
Cneccaptun™
Cnogymen™
CraBponut*
CreBeHcur
Cremnepur

Crenctpynun-(Ce)*

Ctunpour-Ca *

CrunpnHomMmesiag™

Crucuur
Croke3ur
Crponancur

Cdepobeprpanaut*

62

Seidite-(Ce)

Seidozerite
Sekaninaite
Celadonite
Sepiolite
Serandite
Siderophyllite
Sillimanite
Searlesite
Sitinakite
Scolecite
Sobolevite
Sodalite
Soddyite
Spessartine
Spodumene
Staurolite
Stevensite
Stellerite

Steenstrupine-(Ce)

Stilbite-Ca

Stilpnomelane

Steacyite
Stokesite
Stronalsite

Sphaerobertrandite

Na,(Ce,Sr),TiSi,0,(O,0H,F),

-SH,O

Na MnZr Ti(S1,0.),0,F,
Fe** Al,Si.0,,
KMgFe'Si,0,(OH),
Mg,Si, O (OH), -6H O
NaMn*" Si,0,(OH)

KFe*" Al(Si,Al)O,(OH),
ALSiO,

NaBSi O,(OH),

KNa Ti,Si,0 ,(OH)-4H,0

Ca(Si,Al)O,,-3H,0

Na Ca Mn Ti(51,0.),(PO,),0.F,

Na,(S1,Al,))0,Cl
(U0,),(810,)-2H,0

Mn?** AL(SiO,),
LiAlIS1,0,

Fe? Al Si1,0,,(OH)
(Ca,Na)XMg3_ySi ,0,,(OH),
Ca,(Si,Al)O_,-28H,0

Na Ce Mn*" Fe*" Zr(PO,),
Si, 0, (OH),-:3H,0
NaCa,(Si1,,Al)0O,,-28H,0

(K,Ca,Na)(Fe,Mg,Al) (S1,Al) ,

(O,0H),,'nH,O
K,;(Na,Ca),ThSi,0,
CaSnS1,0,-2H,0
Na,SrAlSi,O

Be,(SiO,)(OH),



Hodoprseput. JIoBo3épekuii Maccus, T. Kapuacypr. Yofortierite. Lovozero
massif, Mt. Karnasurt.

r __.I | . g
Jleitput. JloBo3épckuit maccuB, I. KyprHbion. Leifite. Lovozero massif,
Mt. Kuftnyun.




TaitanOIUT*
Tanenut-(Y)*
Tanpk*

Tapamut
Tacekur

Taxepenut*
Tepckut*

TerpadeppuanHuT

Terpadeppudnoronur*

Tuerrant*
Tunakcurt*
Tucunaaut
Turannt™*
Tobepmoput™
Tomconut-Ca*
ToMCOHUT-Sr
Tomaz*
Topur*
TopocTeHCTpyUH
ToprBeUTUT

Tpemonut*

Tyrrynut*
Tymuant*
Tyuaput-(Ce)*

Tynepccyarcuaut
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Tainiolite
Thalenite-(Y)
Talc

Taramite
Taseqite

Tacharanite
Terskite
Tetraferriannite
Tetraferriphlogopite
Tiettaite

Tinaksite

Tisinalite

Titanite
Tobermorite
Thomsonite-Ca
Thomsonite-Sr
Topaz

Thorite
Thorosteenstrupine
Thortveitite

Tremolite

Tugtupite
Tumchaite
Tundrite-(Ce)

Tuperssuatsiaite

KLiMg,Si, O F

47100 2

YSIO F

3710

£,51,0, (OH),
Na(NaCa)(Mg3Al2)(Si AL)O
(OH),

Na, Sr,CalFe Zr Nb8125073
(O, OH H O) Cl

Ca ,ALSi O, (OH),

18 33

Na,ZrSi O, -2H0

KFe* (Si,Fe’")O, (OH),
KMg (Si,Fe’")O, (OH),

Na, Fe''TiSi, 0,,(OH), -2H 0
K Na(Ca,Mn),TiOS1,0 ,(OH)
Na,Mn*' TiSi O, (OH),
CaTiSiO,
Ca,S1.0,.(H,0),"(Ca-3H,0)
NaCa (ALSi,)O,-6H,0

NaSr (ALSi,)O,-6-7H,0
ALSIO,F,

Th(Si0,)

(Ca,Th,Mn),Si,0, F-6H,O
Sc,S1.0,
0Ca,(Mg;,, , sFe
(OH),
Na,BeAlSi, O CI
Na ZrSi,0O,,-2H.0

Na Ce,Ti0,(Si0,)(CO,),

Na,(Fe*,Mn?),Si 0, (OH),
4H,0

22

)S1,0,,

0005

8720



YBapoBUT
YMouT*
Ymb03eput*
VYpanodan
Yceunarur*
dasnut

denoput*
deknuueBuTr*

denakcur*

®eppuamnanut-(Ce)
deppukarohoput
DeppOAKTUHOIIUT

depporopHOIESHIUT ™

DeppOKEHTOPYKCUT

®epponopaut-(Ce)*
depponopaut-(La)*
depponapracut
DeppOopUXTEPUT
deppocenagoHUT™
deppocHiIUT
deppodeppuHuOEUT
DeppodICHUT

depcmaHuT™

Uvarovite
Umbite
Umbozerite
Uranophane
Ussingite
Fayalite

Fedorite
Feklichevite

Fenaksite

Ferriallanite-(Ce)
Ferri-katophorite
Ferro-actinolite

Ferro-hornblende

Ferrokentbrooksite

Ferronordite-(Ce)
Ferronordite-(La)
Ferro-pargasite
Ferro-richterite
Ferroceladonite
Ferrosilite
Ferro-ferrinyboeite
Ferro-edenite

Fersmanite

Ca,Cr,(Si0,),

K ZrSi,0,-H,O

Na,Sr, ThSi,(O,0H),,
Ca(UO,),(SiO,0H),-5H.,0
Na AlSi O (OH)

Fe** (SiO,)

(K,Na), (Ca,Na).Si O, (OH,F),
-3.5H,0

Na Ca(Fe’",Fe’") Zr Nb
(51,.0.,)(OH,H,0,Cl,0),
KNaFe?*Si,O

4710
CaCe(Fe’*AlFe*")[S1,0.]
[SiO,]O(OH)
Na(NaCa)(Mg,Fe’)(Si,Al)O
(OH),
DCaz(l\/[gz.s-o.oFe2+
(OH),
nCa, (Fe**,Al)(Si,Al)O,,(OH),
Na CaFe*" Zr Nb(S1,.0.))
(O,0H,H,0),(F,Cl),

Na, SrCeFe*'S1.0 .

Na SrLaFe*'Si O,
NaCa,(Fe**,Al)(Si AL)O,,(OH),
Na(NaCa)Fe*' 81,0 (OH),
KFe*Fe’'S1,0,,(OH),

Fe** Si,0,

NaNa, (Fe* Fe*" )(Si.A)O,,(OH),
NaCa Fe*' (Si,Al)O,,(OH),
Ca,(Na,Ca),(Ti,Nb),(S51,0.),0,F,

22

)S1,0,,

2.5-5.0
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duperur*

Oummuncur-Ca
Ounnuncurt-K
Ounmuncur-Na*
dnoronut*
dopcreput*
®docunaut-(Ce)*
dochounuenut*
OpenoHTUT

DTOpaHHUT

dropanopunaut-(K)
OTopoputonuT-(Y)*

®dropKanbUOOPUTOIUT

dTopKaHACUT
DOTOPPUXTEPUT
dTopdaoronut
DTOPINECHUT
XaTTOHUT
XUOUHCKHAT*
Xunranut-(Y)
Xunranut-(Yb)*
Xmoputoug*®
XOIMKBHCTHUT™
Xoatut*
XoHapoauT*
Xpuzokoma*

XpuzoTui*

66

Fivegite

Phillipsite-Ca
Phillipsite-K
Phillipsite-Na
Phlogopite
Forsterite
Phosinaite-(Ce)
Phosphoinnelite
Fraipontite

Fluorannite

Fluorapophyllite-(K)
Fluorbritholite-(Y)

Fluorcalciobritholite

Fluorcanasite
Fluoro-richterite
Fluorophlogopite
Fluoro-edenite
Huttonite
Khibinskite
Hingganite-(Y)
Hingganite-(Yb)
Chloritoid
Holmquistite
Holtite
Chondrodite
Chrysocolla
Chrysotile

K,Ca [AlSi O, (0, OH )]
[(H,0), OH CI (x = 0-2)
Ca,(S1,,AL)O,,-12H,0
K (S1,,A1)O,,-12H,0
Na (Si,,Al)O,,-12H.0
KMg,(AISi,0,,)(OH),
Mg (Si0,)
Na .Ca Ce(Si0,),(PO,),
Na,Ba,Ti,Si,0 (PO,),0OF
(Zn, Al) (Si, Al) J(OH),
KFe* (Si,ADO, F,
KCa,Si 0, F-8H,0
(Y,Ca)(Si0,),F
(Ca,REE),(Si0,,PO,).F
K Na,CaSi O, F,-HO
Na(NaCa)Mg,Si,0,.F,
KMg (Si,Al)O F,
NaCa Mg5(81 ADO,_F
Th(SiO,)
K ZrS1,0,
BeY(SiO,)(OH)
BeYb(SiO,)(OH)
Fe*Al O(Si0O,)(OH),
oLi,(Mg,Al)S1,0,,(OH),
(Ta, .0, )AL BSi,0
Mg (SiO,),F,
(Cu ALH, Si)
g.51,0,(OH),

3710

2272

O.(OH), nH,O



XyaHUT

[{enb3nan
Heopummmr*

[enunur-Ca
LenuanT-K*
[enunur-Na
LlenunuT-Sr
Leput-(Ce)*
Heput-(La)

[3uHBIIAH3SIHUT

[uHKCUINT

[{nHHBanbaUT* (TpyIIIA)

I{upxon™
Hupcunamut*
Howmzut*
Yepxuuut-(Ce)*
Yepmakut
YecHokoBut*

Yuspyaniur*™

Yunbemanut-(Ce)*

YkajoBur*
[MTa0a3ur-Ca*
[MTaGa3uT-K*

Juanite

Celsian
Zeophyllite
Tsepinite-Ca

Tsepinite-K
Tsepinite-Na
Tsepinite-Sr
Cerite-(Ce)
Cerite-(La)

Jinshajiangite
Zincsilite
Zinnwaldite
Zircon
Zirsinalite
Zoisite
Chevkinite-(Ce)
Tschermakite
Chesnokovite

Chivruaiite

Kihlmanite-(Ce)
Chkalovite
Chabazite-Ca
Chabazite-K

CalO(Mg,Fe2+)4(Si,Al)13(O,OH)39
“4H.0 (?)

Ba(ALSi 0,)
Ca13Si10028(OH)2F8 . 6H2O
(Ca,K,Na), (Ti,Nb),(Si,0,,)
(OH,0),-4H,0
(K,Ba,Na),(Ti,Nb),(Si,0,,)
(OH,0),-3H,0
(Na,H,0,K,Sr,Ba,0),(Ti,Nb),
(51,0,,) (OH,0), 3H,0
(Sr,Ba,K)(Ti,Nb),(Si,0,,)
(OH,0),-3H,0
(Ce,La,Ca),(Mg,Fe*)(SiO,),
(SiO,0H),(OH),
(La,Ce,Ca),(Fe**,Ca,Mg)
(Si0,),(Si0,0H),(OH),
BaNaFe?",Ti (S1,0.),0,(OH),F
Zn,Si,0, (OH),"4H,0 (?)
KLiFeAl(AlSi,)0, (F,OH),
ZrSi0,

Na CaZrSi O,
Ca,AL[Si,0,][SiO,]O(OH)
Ce,(Ti,Fe?",Fe*),0,(Si,0,),
0Ca,(Mg,Al)(S1,A1,)0,,(OH),
Na,SiO,(OH),-8H,0
Ca,(Ti,Nb)(Si,0,,),(OH.0);
-13-14H,0
Ce,TiO,(SiO,)(HCO,),(H,0)
Na BeSi O,
Ca,[A1,Si0,]-13H,0

(KzNacao.s) [A14Si O

8 24]

-11H,0
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Me3zonut. KoBnopckuii maccun, @IOronuToBO€ MECTOpoXXaeHuEe. Meso-

lite. Kovdor massif, Flogopite deposit.

Ca. KupoBoropckoe Kele30pyIHoe MECTOPOXK-

Cdeponutsl CTHILOUTA

-Ca. Kirovogorskoye iron deposit.

nenune. Spherolites of stilbite



[[Taba3ut-Na
[ITaba3urt-Sr*

[HIamo3ut

[ITadgpanoBckut™

[epm*

[IupoKmInHUT

[Ixaryakamat™

HInpIKoBUT™
[opnomut*
[IlepOakoBuT*

DBauanut*

OBIUIUMUT*

DBeciaorur*®

OBKpUNTUT*
Orupun™
DJIEHUT
DIUHATTOHUT*
DUpUKUT*
OKEepMaHHUT

Dnpdant*

OneouauT*
DHUrMaruT*

Ducrarur*

Chabazite-Na
Chabazite-Sr

Chamosite
Shafranovskite
Schorl

Shirokshinite
Shkatulkalite

Shlykovite
Schorlomite
Shcherbakovite
Eudialyte

Eudidymite

Eveslogite

Eucryptite
Aegirine
Edenite
Edingtonite
Eirikite
Eckermannite
Elbaite

Elpidite
Aenigmatite

Enstatite

(Na,K)[ALSi.0,]-11H,0
(Sr,Ca) [A1,Si 0, ]- 11H,0

8§ 724
(Fe*" . Mg,AlFe’) (S1,AlD), 0,
(OH,0),

Na,K (Mn,Fe,Na),[Si(O,0H),. ]
(OH),'nH.,O

NaFe*' Al (Si O ,)(BO,),
(OH),(OH)
K(Mg,Na)Si O F,

Na, MnTiNb (Si,0.) (OH) F
-12H,0
KCa[Si,0,(OH)]-3H,0
Ca,Ti(SiFe’")O,,

K NaTi,O(OH)Si,0,,

Na CaFe Zr Si(5i,.0.))
(O,0H,H,0),(CL,ORH),
Na,Be,Si O -H,O
(Ca,K,Na,Sr,Ba), (Ti,Nb,Fe,Mn) ,
(OH),Si,,0,,,(OH,F,CI) ,

LiAISiO,
NaFe*'Si,0,
NaCa,Mg(Si Al)O,,(OH),
Ba(S1,A1)0O,,-4H,0
KNa, Be,(Si Al)O, F

397 2
NaNa (Mg, ,Al)S1,0,,(OH),
Na(Al, Li )AL (S1,0,)(BO,),
(OH),(OH)

Na,ZrSi O -3H,0
Na [Fe** Ti]O,[Si, O, ]
Mg,S1,0,
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DOUIUIUMAT* Epididymite Na2Be3Si O, HO

615

Onupor* Epidote Ca,(ALFe*)[S1,0.][Si0,]O(OH)
DNUCTUILOUT Epistilbite Ca,[Si,,AlO,] 16H,0O

Dnucroaut™ Epistolite Na,TiNb,(51,0,),0,(OH),-4H,0
OpuoHHUT (Tpynmna) Erionite (K,Ca,Na ) ALSi O, 15HO
FOxkcnoput™ Yuksporite K,(Ca,Na) Sr Mn(Ti,Nb),(0,0H),

(8i,0,.),(51,0.),(H,0,0H),
AxoBeHuykut-(Y)* Yakovenchukite-(Y) K,NaCaY,Si O, -4HO

12730

SIXOHTOBUT Yakhontovite (Ca,Na,K) (Cu,Fe,Mg) Si,O,
(OH),-3H,0

10. OPTAHMYECKNME COEIVMHEHNA

ORGANIC COMPOUNDS
Harpoxkcamar* Natroxalate Na (C,0,)
Yapeur Whewellite Ca(C,0,)-H,0O
JIuteparypa
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MUWHEPAJIBHBIX BM/IOB KOJIBCKOI'O PET'MOHA
N3n. 5-e, ucnp. u gorm.

Hexommepueckoe uznanue

I'eonornyecknii UHCTUTYT
Konwsckoro nayunoro nentpa PAH

Konbckoe otneneHue
Poccuiickoro MuHepaaoruueckoro o0IiecTna
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