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IpeaucnoBue

N3yyenune MuHepasbHOTO pazHoo0pa3us — OJJHA U3 aKTyaJIbHBIX 3a/1a4 COBpe-
MeHHOI MuHepasnoruu. B Hacrosiiee Bpems 6osee 100 MuHEpalbHBIX BUJIOB €XKe-
roAHO yTBepxkaarTcs KoMmuccuen no MUHEpaIbHBIM BUJAM U HOMEHKJIAType MUHE-
panoB MexayHaponHoi MuHepanorudeckoir Accommaruu (MMA). Tlpupona mo-
CTOSIHHO TOAHOCHUT HCCIIEI0BATESIM CIOPIPU3BI — HEOOBIYHBIE COCTABbI, YHUKAIIb-
HbIE€ CTPYKTYPHBIEC THUIIbI, HOBbIE NAPAreHE3MUChl, — KaXKJ0€ OTKPBITUE YEM-TO IIO-
X0K€ Ha OTKPBITUE HOBBIX MUHEPAJIOTHYECKUX MPOCTPAHCTB C HEU3BECTHBIMU pa-
Hee KOMOMHAIMSIMU JIEMEHTOB M CTPYKTYPHBIMU y30pamu. «Ilepeuenb MuHepab-
HBIX BUJI0B KOJIBCKOTO pernoHa — CBUAETENIBCTBO YAMBUTEIHLHOTO IPUPOAHOTO 0O-
rarcTBa 3TOM 3eMJid, OOJIbIIas YacTh KOTOPOH pacnonoxkena 3a [lonspHbiM Kpyrom,
Kpast MOJIIPHBIX JHEH W HOYEH, KOI/a COJIHIIE TO CKPBIBAETCS HABCET/IAa 32 TOPU30H-
TOM, TO, HA00OPOT, HE OIYCKAETCsl, 3aJIMBasi TOPHI U TOJIMHBI HEECTECTBEHHBIM Oerie-
ceIM cBeToM. KonbCKuii oTyoCTpOB YHUKAIEH CBOUMHU MUHEPATIbHBIMHU OOTaTCTBA-
MU, IPUHAMAsI BO BHUMAHUE BCIO COBOKYIHOCTH PACIIOJIOXKEHHBIX TYT MECTOPOXK-
JICHUH TI0JIE3HBIX UCKOIMAEMBbIX, 3TO caMmble OoraTeifliye Heapa MIaHeThl, HaChIIIeH-
HBIE CTPATETMYECKUMU MeTajllaMU, HEOOXOMMBIMU JIJIsi TPOMBIIIJIEHHOCTH U BbI-
COKHX TE€XHOJIOTHH.

«IIlepeduenb MUHEpabHBIX BUIOB KOJIBCKOrO permoHa» — 3T0 TaKKE HCTOPHU-
YECKUM MAMATHUK LEIbIM OKOJEHUSIM T'€0JI0T0B, FEOXMMHUKOB M1 MUHEPAJIOTOB, UC-
NEUPUBIIMM MOJYOCTPOB CBOMMHU MapUIpyTaMU, 3HATOKOB KaMHS, COXPAHUBILETO
B ce0e meyaTd BpEeMEH, HEJIOCTYIHBIX YEJIOBEYECKOMY pa3yMy U BOOOpaXKEHUIO.
He Oyner npeyBenuueHneM ckaszarb, 4TO Ha KOJBCKMX MHHEpaliax KoBaJlach OTeYe-
CTBEHHAsl onucareiabHass MuHepanoruss XX Beka. OTKpbIThIE 3/16Ch MUHEPAIIbI CO-
CTaBUJIN CJIABY COBETCKOM M POCCHICKON HAayKH, HAIIOJIHUB KOJUIEKIIMM BCETO MUpa
YHUKaJbHBIMU 00pa3liaMu peKkux MUHepasioB. To jke MOXKHO cka3aTh U 00 oTede-
CTBEHHOM CTPYKTYpPHOII MHUHEpAJIOTHMH — COBCEM HEAApOM IEpPBOW KpHCTaJUIH4e-
CKOM CTpYKTYypoii, pacmmdpoBanHoii B Poccun, Obi1a CTpyKTypa Karamienta, 00-
paszer koropoii 6611 qocTaBiieH b. K. bpynockomy (1900—-1938) u3 KouiekIuid, co-
OpaHHBIX BO BpeMs XMOMHCKUX 3Kkcnieaunuil akagemuka A. E. ®epcmana. Umenno
Ha KOJIbCKUX MaTepuajax Obuta chopMylIupoBaHa U KOHIETIUS MOAYJISIPHBIX CTPYK-
Typ. B 1950-1970-¢ roas! pacimmdpoBKH CTPYKTYyp MUHEpasioB Kolbckoro moiryo-
ctpoBa ykpamanu crpanuisl «JloxkinanoB AH CCCPy, «Kpucrtamiorpadgum», «3a-
UcoK Bcecoro3Horo MuHEpaioruueckoro oomecTay, « MUHEpaIoru4eckoro xKyp-
Hana». C KoJabCKUM MOIYyOCTPOBOM CBSI3aH PACLBET COBETCKOM I'€0JOTUH U MUHE-
pajoruu.

N3naBas «llepeuens muHepanbHbIX BUAOB KolbCcKkoro pervona» B rog 95-ne-
tusa Konbckoro Hayunoro nentpa PAH, Mbl HajieeMcs Ha TalibHEIIEE NPOLBETAHNE
KAaK BCEU HalleW 3€MJIM, TaK U KOJIbCKOW aKaJeMUYECKOW HayKH, BHECIIEH 3HA4M-
TEJbHBIN BKJaJ B Pa3BUTUE OTEUECTBEHHON MUHEPAJIIOTUU U TEOXUMUH.

I'enepanbnsiii gupexrop @ULL KHI] PAH
akanemuk PAH, a.r.-m.H., nmpodeccop C. B. Kpuesosuues
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YBakaeMbIil YNTATEJID!

Brl nepxure B pykax mecroe nsnanue «llepeuns MuHepanbHbIX BUAOB Koib-
CKOTO PErMOHa» — KPAaTKOro CIPABOYHHMKA MO PETHMOHAIBHOW MUHEPAJIOTHH, B Te-
YEHHUE YK€ MOYTH COPOKA JIET PETYISIPHO BBITYCKAEMOTO CIENUAINCTAMYU CHAdalla
Konbckoro ¢puimana Axagemuun Hayk CCCP, a 3atem KosibCkoro Hay4yHOro 1eHTpa
Poccniickoii akanemuu Hayk. Ilouemy ke nepensanie Takoro CpaBOYHHUKA AKTY-
aJbHO CEroJHs U, 0oJiee TOro, MOXKHO YBEPEHHO MPEACKA3aTh, YTO OCTAHETCS AKTY-
aJbHBIM U B Oynyuiem?

Kosnbcknii permoH — 0JiHa U3 CaMbIX 3aMEYATEIIbHBIX, CAMBIX IPKUX MUHEPAJIO-
TUYECKUX NPOBUHIMI HE TOJIBKO Poccuu, HO U Bcero mupa. 31eCch CTOUT OTMETHTb,
YTO, KOIZIa MBI HCHOJIb3yeM TepMUH «KOIbCKUI pernon», To, KaK MpaBuiio, UMEEM
B BUly MypMaHCKy10 00J1aCTh, B KOTOPYIO BXOJAT Kak (pu3nuko-reorpaduyeckue eiu-
Hullbl Konbckuii momyocTpoB U camas ceBepHas yacth [lonspuoit Kapenuu. Myp-
MaHCKast 001acTh 3aHUMaeT 145 Teic. kM?, uto cocTasigeT Becero 0.97 % ot mioma-
JIM CYILIM Hallled MJIaHEeThl, OHAKO 3/1€Ch COCPEIOTOUEHA MsATas yacTh (!) Bcero Bu-
JIOBOTO pazHoo0pa3usi MUHEPAJIbHOTO apcTBa. HarmisgHo 3TO MoKa3aHo Ha CTpaHU-
nax Hacrosiero «llepeuns...»: B Hero BkitoueHsl 0osee 1200 munepanoB (MuHe-
pajbHBIX BUIOB), 3a()MKCUPOBAHHBIX HA TEPPUTOPpUU MypMaHCKON 00JacTH, TOorna
Kak oO0lI[ee YMCJI0 U3BECTHBIX CErOHs MUHEPAJIbHBIX BUJIOB — okoyio 6100. Onna-
KO HE TOJIbKO pa3HO0Opa3neM, HO U CBOE0Opa3ueM CBOEro MUHEPAIbHOTO MHUpa Clia-
BeH KOJIbCKHI PETHOH: 3/1€Ch BIIEPBBIE OTKPBITHI 296 MUHEpaIbHbIX BUIOB. [10 unc-
JIy HOBBIX MUHEPAJIOB PE3KO BBLAEISIIOTCS 1BA 3HAMEHUTHIX THTAHTCKUX LIETOYHBIX
MaccuBa — XUOUHCKUM U JIOBO3EpCKUii, YBEPEHHO 3aHUMAIOIIIKNE, COOTBETCTBEHHO,
BTOPOE U TPEThE MECTA B MUPE 0 ITOMY MOKA3aTENI0 (OHU YCTYIAIOT TOIBKO BYJI-
kany Tonbaunk Ha Kamuarke). B XuOunax u JloBozepe cymMMapHO OTKPBITO MOYTH
230 HOBBIX MMHEPAJIOB, HO CYLIECTBEHEH BKJIAJ] U UHBIX OOBEKTOB — 3TO ILIETOYHO-
yJABTPAOCHOBHBIE KOMIUIEKCH — KoBnop, ByopusipBu u npyrue, rpaHUTHBIE TIET-
MaTuTbl Boponbux TyHAp U 3anagHbix KelB, MEAHO-HUKEIEBBIE MECTOPOKACHUS
Momnue-TyHapel. MHOTHE U3 3TUX MUHEPAIOB YHACMUYHBI.

B reonoruueckom otHomeHnu KoabCckuii pernoH npeicTaBisieT co0oit ceBepo-
BOCTOUHYIO yacTh bantuiickoro (DeHHOCKaHAMHABCKOI0) IIUTA, U 3/16Ch HA OTHOCH-
TEIbHO HEOOJIBILIOH MIIOIIAN COCPEAOTOUEHBI APKHUE I€0JIOTMYECKUE U MUHEPAJIOT -
YeCKHe OOBEKThI MOYTH BCEX NT€HETUYECKUX TUIIOB, KAKME BCTPEUAIOTCS HA IPEBHUX
KPUCTAJZIMYECKUX IIUTAX, BKJIFOYAs 30HBI ITO3JHEHIIECH TEKTOHO-MarMarudeCcKou
aKTUBM3aLMU. B 3TOM cOCTOUT OOBEKTUBHOE I€0JIOTMUECKOE OObSICHEHUE MUHEpa-
JIOTUYECKOW YHHUKanbHOCTH KOnbCKOro pernoxa.

[TomuMO 0OBEKTHBHOM, OYEHb BaXKHA U CyOBEKTUBHASI COCTABIISAIONIAS B TOM,
yTo KOJIbCKHII PErMOH CTall, IPUYEM 3a BECbMa KOPOTKHM CpPOK — IO CYTH, BCE-
ro JUIIb 3a CTOJIETHE, MUHEPAJIOTUYECKON JKEMUYKMHOM MupoBoro kiacca. Ce-
TOAHS 3TO OJWH U3 CAMBIX MUHEPAJIOTUYECKH W3YUYECHHBIX PETUOHOB B MUPE, YEMY
B OIPOMHOM CTENEHHU CIOCOOCTBOBAIO OTKPBITHE 37€Ch B NEPBOM nosoBuHE XX B.
MHOTOYHMCIIEHHBIX MECTOPOXKACHUMN IOJIE3HBIX UCKOMIAEMBIX, CPEN KOTOPBIX — Cy-
NEPTUTAHTCKUE MECTOPOXKICHUS allaTUTa U PEIKUX METAJUIOB, BECbMa KPYIIHBIE Me-
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CTOPOKJICHUS JKeJe3a, HUKEIIs, MEJId, U HE TOJIbKO. DTa Yepesia OTKPBITUN MPOJI0JI-
KAETCS TI0 Ce JIeHb, IMMyCTh M HE B TAKUX Y€ Macmitadax. MHOTHE MECTOPOXKe-
HUS TIONUIA B pa3paboTKy, APyTrrue MHTEHCUBHO Pa3BEIbIBAINCH, U ATO J1aJl0 U MPO-
JI0JDKAeT JIaBaTh MUHEpAJIoTaM JUIsl UCCIeOBaHNN OOMILHBIN HHTEpECHEHIITNI Ma-
TepHUas — U3 ICUCTBYIONINX PYIHUKOB, PA3BEIOUYHBIX TOPHBIX BBIPAOOTOK, KepHA Oy-
poBBIX ckBakuH. He Oymem 3a0biBaTh U mpo TO, yT0o MypmaHckasi 06JacTh — To-
JSIPHBIA PETMOH, W 37IECh B IIEJIOM JIOCTATOYHO XOpOIask 0OHAaKEHHOCTh, OCOOCHHO
B TOPHBIX MAaCCHBAX, YTO TOXKE ONArorpuUsTCTBYET re€0JIOr0-MHUHEPATIOTHYECKUM pado-
Tam. Tak 4TO HEyAMBHUTENIbHO, YTO KONBCKHMIT pernoH mpusiekaeT 0co00e BHUMaHHE
MHUHEPAJIOTOB. 371eCh aKTUBHO paboTay KpyIHEHIIe, 3HAMEHUTBIE COBETCKHE U POC-
CHICKHE CTIEeIUAIIMCTHI B 9TOM 00J1aCTH, UHTEHCUBHBIE MUHEPAJIOTMYECKUE UCCIIEIOBA-
HUSI TTPOJIOJDKAIOTCS U cerofns. Tolbko ofHa nopoOHast Oubarorpadus Mo BOmpocam,
3aTparvBaroMM MUHEPAJIOTHIO KOJILCKUX OOBEKTOB, COCTABUIIA ObI COIMTHBIN TOM.

Ouensb 0011bI1101 00bEM HOBOI MUHEpaIoTuyeckoit nHpopmaluu no Komsckomy
PErHOHY TOJYYeH 3a MOCIEAHUE YEThIPE JACCATUIIETHS, U 3TO OCOOCHHO XOPOIIIO
BUJTHO 10 TOMY, KaK IMOCJIEI0BAaTEIbHO BO3PACTANIO YMCIO MHUHEPAJIbHBIX BUJIOB,
BKJIIOUEHHBIX B u3faHusi «llepeuns...» passeix jer. B mepBom uzmanum (1987)
OHO COCTaBJILIO 622, a K HACTOSIIEMY BPEMEHHU YBEIWYUIIOCH BABOE. KoHEUHO
&Ke, TPUBECTU CKOJb-JIMO0 MOAPOOHYI0 HMH(OPMAIUIO O KaXIOM U3 Oojee ueM
1200 munHepanoB Ha crpaHunax «llepedHs...» HE MPENCTABISIETCS BO3MOXHBIM,
Jla ¥ HEeT Takoi 3aaa4u. Llenb 3Toro KpaTkoro cripaBOUYHUKA — JaTh YUTATEIIO CAMOE
oO1iee, mepBOe MPEJACTABICHUE O MUHEPATIOTMUYECKOM OOTaTCTBE KOJBCKOM 3eMIIN
BOT TaKUM MPOCTHIM, HO 3PPEKTUBHBIM CIIOCOOOM: TTOKA3aTh IO BO3MOKHOCTH BCE
pazHooOpasue U cBoeoOpa3ue U3BECTHBIX 3/16Ch MUHEPAIbHBIX BUIOB, C/IEJaB MIPH
ATOM OT/ICJIbHBIN aKIIEHT HA MUHEPAJIbl, BIEPBbIC OTKPHITHIE B peruoHe. BaxkHbiMu
IPENICTaBIAIOTCS U TpuBeAeHHbIe B «llepeuHe...» cBeAeHUsT O TOM, O0Opasilbl
KaKMX KOJIbCKUX MUHEPAJIOB MOXKHO YBUIETh B My3ee reosiori ¥ MUHEPAJIOTUU
uM. U. B. benbkosa I'eonornueckoro nncruryra KHI[ PAH. OcoGennocThio 3TOTO
uznanus «llepedns...» sBIsSETCS HE TOJBKO U3MEHEHUE CTPYKTYPBI MPECTABICHUS
JAHHBIX, HO M BKIJIIOYEHHE JIOTOJIHUTEIBHBIX CBEACHUN O Oojiee 4eM COTHE
MUHEpaIbHBIX BUJIOB — C YYETOM CBEXHX ITyOJIMKAIMK 1 00pa3IioB, MOMOJIHUBIINX
koJiekiuu My3ses reosioruu u munepanoruu um. M. B. benskosa ' KHI] PAH.
3nech ke M OTBET Ha TOCTABJICHHBIN BBIIIE BOMPOC 00 aKTyallbHOCTU PETYISIPHOTO
nepeusfganus «llepedns...» HE BBI3BIBAET COMHEHHM, YTO IS MUHEPAIOTHYECKU
CTOJIb OOTaTOr0 U 3HAYMMOTO PETHMOHA BAXKHO MEPHOAMYECKOE OOHOBIICHHE TaKOW
nH(opMaiuu B 0000IIIEHHOM BHJIE, BEJIb KaXKI0€ CIICAYIONIee N3JaHUE OKa3bIBACTCS
CYIIECTBEHHO JOTOJHEHHBIM MNPUHIUIMAIBHO HOBBIMH JIaHHBIMU W OTPaXKaeT
OTIPEJICIICHHBI BPEMEHHOW cpe3 B 00JaCTH MHUHEPAJIOTHYeCKOM H3yUYEeHHOCTHU
Tepputopun. BaxkHO 3TO U ¢ TOUKM 3pEHUS UCTOPUH HAYKHU.

OrpomHoe cracu00 aBTOpaM-COCTaBUTENAM IiecTtoro minanus «llepedns...»
3a MpoJIeJIaHHYI0 OOJIBIIYI0, KPOMOTIUBYIO U MOJIE3HYIO PadoTy.

wi.-kopp. PAH U. B. Ilexos
1.T.-M.H., Tipodheccop



Preface

Study of the mineral species diversity is one of the important topics of the
modern mineralogy. Currently, over 100 mineral species are annually approved by
the Commission on New Minerals, Nomenclatures and Classification (CNMNC)
of the International Mineralogical Association (IMA). At all times, nature abounds
with surprises, such as unusual chemical compositions, unique structural types,
new mineral parageneses, and each of these mineralogical findings is similar
to the discovery of new mineralogical spaces with previously unknown combinations
of chemical elements and patterns of the crystal lattice. The “List of Mineral Species
of the Kola Region” evidences the amazing natural wealth of this land, whose greater
part lies within the Arctic Circle, the land of long Arctic days and nights, when
the sun hides behind the horizon or hangs above it for months, flooding mountains
and valleys with the unnatural whitish light. The uniqueness of the Kola Peninsula
is its mineral wealth. Taking into account all its mineral deposits, this land, which
is so rich in strategic metals necessary for industry and high technology, can be
considered the wealthiest on our planet.

The “List of Mineral Species of the Kola Region” is also a monument to many
generations of geologists, geochemists, and mineralogists who have crisscrossed
the peninsula with their routes and cognized rocks and minerals with marks of
distant times that are difficult to imagine for the human mind. It would not be an
exaggeration to say that the Kola minerals were the basis for the Russian descriptive
mineralogy of the XX century. The minerals discovered here have made a great
contribution to and glory of Soviet and Russian science. Mineralogical collections
all over the world have been enriched by rare samples of unique minerals from
this region. The same can be said about the structural mineralogy. It is not without
reason that the first crystal structure deciphered in Russia was that of catapleiite.
A sample of catapleiite was delivered to B. K. Brunovsky (1900-1938) from
the collection gathered during the Khibiny expeditions of Academician
A. E. Fersman. It is noteworthy that a concept of modular structures was developed
using the Kola minerals. In the 1950-1970s, decipherings of the Kola mineral
structures “decorated” the pages of many journals, such as the “Doklady AN SSSR”
(Reports of the U.S.S.R. Academy of Sciences), “Crystallography”, “Notes of the
All-Union Mineralogical Society” (Zapiski Vsesoyuznogo mineralogicheskogo
obshchestva), and “Mineralogical Journal”. The Kola Peninsula is associated with
the heyday of Soviet geology and mineralogy.

Having prepared the publication of the “List of Mineral Species of the Kola
Region” by the 95th anniversary of the Kola Science Centre of the Russian Academy
of Sciences, we hope for further prosperity of both our land and the Kola academic
science, which has made a significant contribution to the development of mineralogy
and geochemistry in Russia.

General Director of the Federal Kola Science Centre Sergey V. Krivovichev
of the Russian Academy of Sciences, Academician of RAS,
Doctor in Geology and Mineralogy, Professor
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Dear reader!

You are holding in your hands the sixth edition of the “List of Mineral Species
of the Kola Region” (hereafter the List) that is a brief reference book on regional
mineralogy, which has been regularly republished for almost forty years, at first by
the Kola Branch of the USSR Academy of Sciences and then by the Kola Science
Centre of the Russian Academy of Sciences. Why is this republished reference book
relevant today, and, moreover, can we say confidently whether will it be of an active
interest in the future?

The Kola region is one of the most remarkable and most striking mineralogical
provinces not just in Russia, but in the entire world. It is worthy of being noted
that when we use the term “Kola region”, we usually mean the Murmansk region,
which encompasses the physical and geographical units of the Kola Peninsula and
the northernmost part of Karelia. The Murmansk region occupies 145000 square
kilometers, which is only 0.97 % of the land of our planet, but a fifth part (!) of the
entire species diversity of the mineral kingdom is concentrated here. This is clearly
shown in this List that comprises more than 1200 minerals recorded in the Murmansk
region, while the total number of currently known mineral species is about 6100.
However, the Kola region is famous not only for the mineral diversity, but also for
the uniqueness of its mineral world: 296 mineral species were discovered here for the
first time. The Khibiny and Lovozero massifs belong to the world’s largest alkaline
massifs which stand out sharply in terms of the number of new minerals. By this
indicator, they are confidently ranked second and third, respectively, giving the first
place only to the Tolbachik volcano in Kamchatka. Almost 230 new minerals have
been discovered in the Khibiny and Lovozero massifs, but the contribution of other
objects is also significant: among them are alkaline-ultrabasic complexes (Kovdor,
Vuorijarvi, and some others), granite pegmatites of Voron’ya Tundra and Western
Keivy, and the Monche-Tundra copper-nickel deposits. Many of these minerals are
endemic.

Geologically, the Kola region is the northeastern part of the Baltic (Fenno-
scandian) Shield. Amazing geological and mineralogical objects of almost all
genetic types that are found on ancient crystalline shields, including zones of later
tectono-magmatic activation, are concentrated in a relatively small area. Thus, the
mineralogical uniqueness of the Kola region resulted from these objective geological
conditions. In addition to the objective reasons, the subjective component of the fact
that the Kola region has become a world-class “mineralogical pearl” in a very short
period of time (just in a century) is also very important. This region is presently among
the most mineralogically studied areas in the world, which was greatly facilitated by
the discovery of numerous mineral deposits here in the first half of the XX century,
including the supergiant ore deposits of apatite and rare metals, huge deposits
of iron, nickel, copper, and some other elements. New mineral deposits have still
been discovered to this day, albeit on a smaller scale. Many deposits were mined out,
others are in operation or mining exploration, and this has provided mineralogists



with an abundance of interesting material for research from mines, exploratory mine
workings, and drill cores.

Letusnot forget that the Murmansk region is an Arctic region, and mountains tend
to be good places for rock exposures, which also favors geological and mineralogical
works. So it is not surprising that the Kola region attracts a special attention
of mineralogists. The prominent, famous Soviet and Russian scientists in this field
of geology actively worked here, and the intensive mineralogical studies continue
even today. Just one detailed list of bibliographical references on the mineralogy
of the Kola mineral deposits and occurrences would make up a huge book volume.

The enormous body of new mineralogical information on the Kola region has
been obtained over the last four decades, and this is especially evident from the
consistent increase in the number of mineral species included in past editions of the
List. In the first edition (1987) the number of mineral species was estimated as 622,
and by the present time it has doubled. Of course, it is impossible to provide any
detailed information on each of more than 1200 minerals on the pages of the List,
and there is no such task. The prime aim of this brief reference book is to give the
reader the first and most general notion about mineral wealth of the Kola land in such
a simple but effective way, 1. e., to show all possible diversity and originality of the
mineral species known here, with a special emphasis on the minerals first discovered
in this region. A distinguishing feature of this edition of the List is not only some
change in the structure of data presentation, but also the insertion of additional
information on more than a hundred mineral species, with taking into account the
recent publications and specimens that have been added to the collections of the
[.V. Bel’kov Museum of Geology and Mineralogy of the Geological Institute of the
Kola Science Centre of the Russian Academy of Sciences. Here is also the answer
to the question posed above about the importance of regular publication of the List:
for such a rich and mineralogically significant region, the periodic updating of such
information in a generalized form is beyond doubt. Each new edition is supplemented
with fundamentally new data and reflects a certain time slice in mineralogical studies
of the Kola region. Re-editing is also important in regard to the history of science.

Many thanks to the authors-compilers of the sixth edition of the List for their
great, hard, and useful work.

Corresponding Member of the Russian Academy of Sciences, L V. Pekov
Doctor in Geology and Mineralogy, Professor

10



BBenenue

Tamamu Anamonus Bacunvesuua Borowuna
(08.10.1937 — 13.03.2022)

YBaxkaemble KoJuteru!

Bamemy BHUMaHUIO NMPEACTABISIETCS TPAJAULUOHHBIN, OOHOBIEHHBIN U TIEepe-
paboranHbii «Ilepeuens MuHepaibHbIX BUA0B Konbckoro pernonay. C BbIxoaa no-
CJIEHETO, IIATOrO U3JAaHUs MIPOLLIO HE IATH JIET, KAK INIAHUPOBAIOCH N3HAYAJIBHO,
a IOYTH JECATh. 3a ITO BpEeMsI IIPOM30LLUIO MHOTO COOBITUHN U U3MEHEHUI. B HOBoe
W3JIaHUE HE TOJIBKO J0OABICHBI CBEJICHUS O HAXOAKAaX MUHEPaIbHBIX BUIOB ¢ 2015 1,
HO TaK)K€ BHECEHBI U3MEHEHMUS B CTPYKTYpy «llepeuns...».

Ota cBoAHAs MH(pOpMaLKs 110 MUHEPAJIbHBIM BUJaM Konbckoro peruona Oy-
JI€T UHTEPECHA HE TOJBKO CHELUATUCTaM B OOJACTH MHUHEPAJOTWU, HO U IIUPO-
KOMY KpYTy KOJUIEKIIMOHEpOB, JIOOUTEIEH MUHEPAJIOB U BCEM HMHTEPECYIOUIUMCS
pazHooOpasuem npupoasl MypmaHCKoN 001aCTH.

Hcropus reonornyeckoro nzydeHuss KoibCckoro pernoHa Hadajiach MOYTH JBa
Beka Hazaj, koraa B 1834 r. Ha oOcnenoBanue 6eperos benoro mopsi Oblia oTpaie-
Ha dKcreauuus mnoj pykosoactsom reonora H. B. Illupokmuua. IMeHHO OH BIiep-
Bble OIyOnauKoBan B «[OpHOM XypHasie» CTaThlo, B KOTOPOW CONIEPKAIUCh CBEJIE-
HUs 0 mopojax u MuHepanax Kangamnakmnickoro u Tepckoro 0eperoB Konbckoro mo-
JyOCTpOBa, a Takxke parioHa ozepa Mmanapa n Xubunckux rop. CypoBas npuposa
APKTHKH ¢ KOPOTKHUM JIETOM HE MTO3BOJIsIa TPOBOAUTD JIIUTEIbHBIX UCCIIEIOBAHNM,
a OTCYTCTBHUE JOpOT B niiyounHe Pycckoit Jlananauy npensTcTBOBAIO MPOBEACHHUIO
KPYIHBIX U CUCTEMATUYECKUX SKCIIEAULINN.

[lepBas Oosnblas KOMIUIEKCHas skcrieAuis Ha Konbckuil moinyocTpoB cocto-
anack ToJbko B KoHlle XIX B. Haunnas ¢ 1887 r. rpynna GUHIAHICKMX yYEHbIX Ha-
yaja CUCTEMaTUYECKHU UCCIEA0BATh CaMbl€ OTAAJIEHHBIE U TPYAHOIOCTYIIHBIE paiio-
Hbl Pycckoii JIammanann. OTKpBITHS COBEPIIATUCH OJHO 3a APYTUM, Ha KapThl HAHO-
CWJIKCh HOBBIE reorpaduyeckre o0beKThl (BKIOUast JIOBO3epCKUiA TOPHBIN Maccus,
HEU3BECTHBIN 10 3TOro kaprorpadam u HaygHoMmy cooOuiectry). C 1891 1. yuensle
COCPEIOTOUMIIUCH HA UCCIEeI0BaHNN XHUOMHCKOTO 1 JIOBO3€pCKOro IMIEeNOUHbIX Mac-
CUBOB, KaK CaMbIX HEOOBIUHBIX C TOYKU 3pEHUs MOPOJ U MUHEpanoB. ONUCHIBATUCH
HOBBIE TUIIbI TOPHBIX MOPO/I, MOJIYYUBIINE CBOM Ha3BaHUs 10 reorpaduu HaXoA0K:
XUOUHUTBI, YPTUTHI, TyIBpUTHI U T. 1. B 1894 1. ciyunnoch 3HaunuMoe 1Jisi MUHe-
pajoruu OTKPBITHE — OBbLT OMKCAH NEPBBIM HOBBIM MuHepan Konbckoro — nammpo-
¢umut. imes nepeBoj] ¢ TPEYeCcKoro Kak «KaMeHb U3 OJeCTALIUX JUCTHEBY, JaM-
npoQUWIIUT cTal sIpKUM OTKphITHEM reosora B. Pam3as (Pamces) u nmerporpada
B. I'akmana (XakMaHa) ¥ TIOCTY>KWJI CTapTOM JUIsl OOJIBIIIOTO CIMCKAa MUHEPAJIOB,
BIIEPBBIE OTKPBITHIX B HAIIIEM PETHOHE.

HNmena nepBoix uccnenoparened XIX B., COBEPIIMBIINX HACTOALIUN TTOJABUT
CBOETO BPEMEHU, HAHECEHBI Ha KapThl KOJIbCKOTO pernoHa.
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KauecTBeHHO HOBBIM IEpHUOJ B M3ydyeHUM MuHepaynorun KoibCkoro peru-
oHa Hadasics B 1920 r. ¢ opranm3annu €XeroaHbIx 3kcneanuuil Poccuiickont aka-
nemMun Hayk (mozxke Axamemun Hayk CCCP) mom pyKoBOJACTBOM akajeMuka A.
E. ®epcmana. Hanmnune MypMaHCKOM Kene3HOW AOPOTH, MOCTpoeHHOM B 1916
I., YOPOCTUJIO JOCTABKYy YYaCTHUKOB M TPY30B IKCIEAUIUA B XUOMHCKUN Mac-
cuB. XUOWHBI cTanu TiepBbIM mmarom A. E. depcmana B uccienoBanusx Koib-
CKOTO, T OBUTM HAWICHBI OTPOMHBIC 3aJIKM amaTuTa W e Ha Oepery osepa
Mansiii Bynbsasp B 1930 1. Obl1a OTKpbITa IepBasi B peruoHE Hay4yHas CTaHIUS
c caaMcKkuM Ha3BaHueM «Tuerray, cTaBlias yepe3 JECSITUIIETUS OCHOBOM COBpeE-
MeHHOro ®UII «Konsckuit Hayunbii nentp PAH». D10 no3Bonnno Ha npoTskeHun
MHOT'HX JIET, HECMOTPSI Ha CypOBYIO IPUPOY APKTUKHU, BECTH HAYyYHbIE U3bICKAHUS
B HEMOCPEICTBEHHOU OJIM30CTH OT OOBEKTOB MCCIICOBAHUSI.

3a MoYTHU AECATH JIET, MPOLICAIINX C BbIXoAa npenbiaymero «llepeund...»
ObLTH OIyOJIMKOBaHBI HOBBIC JJaHHBIE 0 Oojiee yeM 100 MuHepaabHBIX BHIax, OOHa-
pykeHHbIX Ha Tepputopun Konbckoro pernona. Ctpykrypa «llepeuns...» nperep-
nena u3MeHeHusi. Cucok BCeX MUHEPAJIbHBIX BHJIOB OIyOJMKOBaH B aji()aBUTHOM
nopsizike 0e3 pa3zesieHnsi Ha KJIacChl, a HOMEp Kjiacca MPUBOAUTCS B KpailHEM Jie-
BOM cToJ1011e. B 0T/IeTbHOM CTOMNOIE YKa3aHbl OOLICTIPUHSATHIC COKPAIIEHNS MUHE-
panoB (Warr, 2021). Kak u B npeapinyiux U3gaHusX, UCIOJIb30BaHA CUCTEMATUKA
X. ITpynua u O. Hukens (Strunz, Nickel, 2001), B koTopoil MuHepalibl pacnpee-
nensl o 10 xmaccam.

B 0CHOBHOI CNHCOK 3aHECEHbI MUHEPAIbHBIE BHUJIbI, CBEAEHUS MO KOTOPHIM
onyOJIMKOBaHBI U HE BBI3bIBAIOT cCOMHEHUM. OH BKitouaeT 1234 MuHepanbHbIX BUJIA,
gyto Ha 109 Gomnbie, yem B «llepeune...» 2015 . (tabn. 1). OtnenpHO AaH CIUCOK
HOBBIX MUHEPAJIbHBIX BUOB, BIIEPBBIC OTKPHITHIX U ONMUCaHHBIX B KonbckoM peru-
oHe. MuHepabHbIE BUBI JaHbl B XPOHOJIOTUYECKOM MOCIEN0BATENIbHOCTH YTBEPK-
nenus Komuccuel o HOBBIM MUHEpaiaM ¢ yKa3aHUEM MECTa HaXOJIKU, KOMIUIEKCa
opoj, rojia MyoJuKaIuy, aBTOPOB U JINTEPATYPHBIX UCTOUHUKOB.

3a nepuoza 2015-2024 rr. B KonsckoM pernone 66110 OTKPBITO 30 HOBBIX MUHE-
paJbHBIX BUJOB, U TEMEPh OOIIHI CIMCOK HACUUTHIBAET 296 MO3UIUH.

Tabnuna 1. KonmnyecTBeHHbIE U3MEHEHHUS B KJlacCaX MHUHEPAJIOB
Konbckoro perrnona 1o cpaBHEHHMIO € IPEAbIAYIIMMU Beinnyckamu «Ilepeuns. .. »

I'oger BeITyckOB «Ilepeuns»
Kitaccsl muHepanos
1987 2002 | 2006 2010 | 2015 | 2025
1. DIeMeHThI 18 24 24 38 35 46
2. Cynbduast u cynbdoconu 79 103 114 154 194 | 227
3. lasnon el 8 9 9 13 13 15
4. Okcubl ¥ TUAPOKCUIBI 88 122 130 140 145 | 154
5. KapOoHarbl, HUTpaThI 42 67 71 72 78 94
L Cban et epnpary 2130 3 s 4 4
8. docdarel, apceHaTsl, BaHAAATHI 74 107 112 114 111 110
9. Cunukarsl, repMaHaThbl 286 387 447 499 505 | 538
10. Oprannueckue COeTMHEHUS — 1 1 2 2 6
Hroro: 622 850 944 1070 | 1125 | 1234*

HpI/IMe‘{aHI/IC. * HpI/IBC,I[CHO KOJIMYCCTBO MUHCPAJIbHBIX BUAOB M3 OCHOBHOI'O CIIMCKA, I/IH(bOpMaI_[I/IH
10 KOTOPBIM HEC BbI3bIBACT BOIIPOCOB
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Jlist mabOpMalK MO CYIIECTBYIOIIUM MUHEPAJIbHBIM BUJAM HCIIOIH30BAHBI
JIOKyMEHTHI Ha caiite Komuccuu mo HOBbIM MHHEpaiaM, HOMEHKJIAType U Kilac-
cudpukanun MexayHapoaHoit muHepanornueckor accormaiuu (CNMNC IMA),
rJie IpUBeIeH O(UIIUATIBHBINA CTUCOK MUHEPAIbHBIX BUJOB MO COCTOSIHUIO HA HO-
sa0pb 2024 1., a Taxke MmuHepanornueckue 6a3pl JaHHbIX K MINDAT.ORG» u «Web-
mineral.ruy.

B «llepeune...» 3BE310YKOM MOMEUYEHbI MHHEPAIBHBIE BHJbI, UMEIOIIUECS
B KoJuiekunu My3ses reosiorun U MuHepanoruu um. M. B. benbkoBa 'eonornuecko-
ro uicturyta KHI] PAH.

[Tociie OCHOBHOrO mMepeyHs MPUBOJUTCS HECKOJIBKO CIHCKOB IO CIOPHBIM
WU TUCKPEAUTUPOBAHHBIM MUHEPAJIbHBIM BUJIaM. DTO pa3/eieHUE SBIAETCS HOBO-
BBe/IeHneM 0O0HOBIIeHHOTO «llepeunsi...». Cnincok u3 63 MUHEpaIbHBIX BUIOB TPe-
OyeT yTouyHeHus MH(POpMAIlMU, TaK KaK MUHEPAJIbl YIIOMUHAIOTCS TI0J] BOITPOCOM,
100 HET ONMyOJMKOBAaHHBIX JIAHHBIX, M U3BECTHBI TOJIBKO MO aHanu3aM 0e3 myOiu-
Kaluid. OTOT CIIUCOK MOXKET OBITh MOJIE3€H MCCIIEA0BATENSIM, YTOObI Cpa3y BUIETh
No3UIKH, TpeOytomue yrounenus. B mpomuioii Bepcun «llepeuns...» ynoMsHyTbIe
16 MUHEpAIBHBIX BUJIOB TIEPECTATH OBITh OT/IETLHBIMHU BUIAMH U B HACTOSIIIEE BpE-
Msi TIPEICTABIISIIOT TPYNIy MUHEpaioB. Takue HOMEHKIATypHbIE BOITPOCH TPEOYIOT
JOTIOJIHUTENIBHOTO McciieoBaHus. [IoMUMO 3TOro, IpuUBEIEH CIIUCOK JUCKPEIUTH-
POBaHHBIX MUHEPAIbHBIX BU0B. OHU YIIOMUHAIMCH B IpOoUUIbIX u3aanusax «Ilepeu-
HSL...», HO Teeph TPEOYIOT MepeorpeiesieHusl.

[lepBoe m3nanue «llepeuns...» Obuto cocrasneHo B 1987 1. Panee, B 1984 1.
M. I. ®enoroBoit 6bu1 omyomkoBaH «Kamactp munepanoB KombCKoro momyocTpoBay.
Haunnas ¢ 2002 1. nepensnanusi roropuiiuck bopucosoil B. B. u BonommnsiM A. B.
kaxbie 4-5 net. Ho aTa paboTta He MOXKET ObITh 3aKOHUEHA, TaK KaK €KErOHO MPOo-
U3BOJIATCS BCE HOBBIE HUCCIEAOBAHUSA, MPOUCXOASAT OTKPBITHS. MexayHapoaHas
MUHEPAJIOrMYECKasi acCOLUUALMS TEPEOIPEAEISIET CyIIECTBYIOIINE MUHEpPAIbHbIC
BUJIBI U UX pacnpenesieHne 1o rpynnaM. CocraBuUTeNb 3TOTO W3IAHUS HAHEETCH,
4yTO AaHHOe u3AaHue «llepeyHs...» HE TOJBKO J1aCT OTBEThl MHTEPECYIOLIUMCH,
HO U HAaIllpaBUT HA HOBBIEC MCCJIEJIOBAHUS, U €Il YePe3 MATh JIET CBET YBUAUT Oue-
pennoit «Ilepedensp...» ¢ 0OHOBICHHBIMH JTAHHBIMHU.

ABTOp mIyOOKO mpHU3HaTeNneH wieHy-koppecnonaeHty PAH, mpodeccopy
kadenpsl Munepanoruu MI'Y, nmepBOOTKPHIBATENIO U HCCIIEAOBATEII0 MUHEPAIOB
Konbckoro pernona U. B. IlexkoBy 3a mpouTeHre pPyKOIIUMCH U LIEHHbIE 3aMeUYaHusl,
a TAaK)Ke 3a KOHCYJIBTALUU TI0 PSATy BOIPOCOB U BAXKHBIE MPEATIOKEHUS 10 U3MEHE-
HUIO CTPYKTYpHI «Ilepeuns...».

3a nmomouls B moaroroBke «llepeuns...» aBrop OmaromapeH COTpyAHUKaM
['eonmornueckoro mucruryra KHI[ PAH: M. }O. Cunopony, 5. A. PrIOHUKOBOI,
JI. M. JIsnunoii, A. A. Kanununy, E. A. CenmuanoBoii, E. 3. CaBuenko, . A. Ila-
xoMoBckomy, A. B. bazaii, A. B. Uepnsasckomy, H. 0. I'pomiesy, JI. . UucTtsakoBoi,
H .A. Mancyposoi1, JI. ®. CumaHeHKo.
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Introduction

In memory of Anatoly Vasilievich Voloshin
(08.10.1937 —13.03.2022)

Dear colleagues!

We present to your attention the traditional, updated, and redesigned “The
List of Mineral Species of the Kola Region” (hereafter the List). It has been nearly
a decade since the fifth edition was intended to be released, rather than the five years
that were initially anticipated. A lot of events and changes have taken place during
this time. This latest edition not only includes new information on mineral species
found after 2015 but also is marked by some change in this reference book structure.
This information summarizing the mineral species of the Kola Region is expected
to appeal not only to professionals in the field of mineralogy, but also to a wide array
of collectors, mineral lovers, and residents of the Murmansk Region.

Geological study of the Kola Region began in 1834, with historical roots
extending back almost two centuries, when an expedition under the leadership
of geologist N. V. Shirokshin was organized to investigate the shores of the White
Sea. It was he who first published an article in the journal Gornyi Zhurnal (Mining
Journal) that contained information on rocks and minerals of the Kandalaksha
and Tersk shores of the Kola Peninsula, the vicinity of Lake Imandra, and the Khibiny
Mountains. The harsh nature of the Arctic with its short summer did not allow for
long-term research, and the lack of roads in the depths of Russian Lapland prevented
large and systematic expeditions.

The first large complex expedition to the Kola Peninsula happened solely in the
late 19th century. In 1887, a team of researchers from Finland initiated a thorough
investigation of the farthest and hardest-to-reach regions of Russian Lapland.
Discoveries were made one after another, new geographical objects were put on maps
(including the Lovozero mountain range, previously unknown to cartographers and
the scientific community). Starting in 1891, the study of the Khibiny and Lovozero
alkaline massifs has captivated scientists, who regard these massifs as exceptional
in terms of their rock and mineral diversity. New types of rocks were described,
which received their names based on the geography of the finds: khibinites,
urtites, luyavrites, etc. A significant mineralogical discovery took place in 1894:
the first new Kola mineral, lamprophyllite, was described. Translated from Greek
as ““stone of shiny leaves,” lamprophyllite became a brilliant discovery of geologist
W. Ramsay and petrographer V. Hackman and initiated a broad list of minerals
that were first discovered in our region. Maps of the Kola Peninsula highlight the
names of the pioneering explorers from the 19th century, who achieved remarkable
accomplishments during their time.

In 1920, anew era in the exploration of the Kola Region mineralogy commenced
with the establishment of yearly expeditions led by Academician A. E. Fersman,
organized by the Russian Academy of Sciences, which later became the USSR
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Academy of Sciences. The construction of the Murmansk railway in 1916 facilitated
the transportation of expedition members and supplies to the Khibiny massif. Khibiny
served as the launching point for A. E. Fersman’s exploration in Kola, resulting
in the discovery of the largest apatite ore deposit and a new facility for researchers:
in 1930, the inaugural research facility named “Tietta”, which means “Science” in the
Saami language, was established along the banks of Lake Maly Vudyavr, laying the
groundwork for what is now known as the Federal Research Centre “Kola Science
Centre of the Russian Academy of Sciences”. For over nine decades, scientists have
been able to carry out investigations near their subjects of research, despite the harsh
conditions of the Arctic.

In the nearly decade-long period since the last release of the List, over
ahundred new mineral species have been identified in the Kola region and described in
the literature. The format of the List has been revised, and a directory of all mineral
species i1s published in alphabetical order without division into classes, and the
class number is given in the far-left column. Frequently used abbreviations for
minerals are also listed in a separate column. As in previous editions, the taxonomy
of H. Strunz and E. Nickel (2001) was used, in which minerals are distributed into
10 classes.

The main list includes mineral species with published descriptions that raise
no doubts. This includes 1234 mineral species (Table 1), which is 109 more than in the
List published in 2015. A list of new mineral species first discovered and described
in the Kola region is given separately. Mineral species are given in chronological
order of approval by the Commission on New Minerals, indicating the location
of discovery, rock complex, the year of publication, authors, and references. From
2015 to 2024, 30 new mineral species were discovered in the Kola region, and now
the total list includes 296 items.

Table 1. Numbers of unquestionable mineral species in each mineral class

Edition years of the List
Mineral Class

1987 2002 | 2006 2010 | 2015 | 2025

1. Elements 18 24 24 38 35 46
2. Sulfides and sulfosalts 79 103 114 154 194 | 227

3. Halides 8 9 9 13 13 15
4. Oxides and hydroxides 88 122 130 140 145 | 154

5. Carbonates, nitrates 42 67 71 72 78 94

[ el 0w % w0 w
8. Phosphates, arsenates, vanadates 74 107 112 114 111 110
9. Silicates, germanates 286 387 447 499 505 | 538

10. Organic compounds — 1 1 2 2 6
Total 622 850 944 1070 | 1125 | 1234
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The on-line data bank of the Commission on New Minerals, Nomencla-
ture, and Classification website, containing the authorized list of mineral species
as of November 2024, along with resources from MINDAT.org and Webmineral.ru
were used to characterize mineral species included in the List.

In the List, mineral species that are in the collection of the I. V. Belkov Museum
of Geology and Mineralogy of the Geological Institute of the Kola Science Centre of
the Russian Academy of Sciences are marked with an asterisk.

Following the main list, there are several catalogs of controversial or discred-
ited mineral species. This categorization is also an innovation of the updated List.
A set of 63 mineral species requires further clarification of information on them, as
these minerals are either mentioned questionably, or not described in the literature
and known only from unpublished analyses. This set may also be useful for scien-
tists to immediately see items that require clarification. The sixteen mineral species
mentioned in the previous edition of the List are no longer separate species and now
represent a group of minerals. Such nomenclature issues also need further study.
In addition, a list of discredited mineral species is provided. These mineral species
were published in previous editions of the List, but now require redefinition.

The first edition of the "Catalogue..." was compiled in 1987. Earlier, in 1984,
M. G. Fedotova published the "Cadastre of Minerals of the Kola Peninsula". Start-
ing from 2002, re-editions were prepared by V. V. Borisova and A. V. Voloshin ev-
ery 4-5 years. But the work on compilation of the List cannot be completed, since
new studies are carried out every year, mineralogical discoveries are made, and the
International Mineralogical Association redefines and regroups the existing mineral
species.

The author hopes that this edition of the List will fulfill the needs of those look-
ing for answers and introduce them to new research paths, while anticipating that an
updated version of the List will be issued in five years.

The author is deeply grateful to Corresponding Member of the Russian Acad-
emy of Sciences, Professor of the Department of Mineralogy at Moscow State
University, discoverer and researcher of minerals of the Kola region I. V. Pekov
for reading the manuscript and valuable comments, as well as for consultations
on a number of issues and important proposals for changing the structure of the
List. The author also thanks the staff of the Geological Institute of the Kola Science
Centre of the Russian Academy of Sciences for their assistance in preparing the List:
M. Yu. Sidorov, Ya. A. Rybnikova, L. M. Lyalina, A. A. Kalinin, E. A. Selivanova,
E. E. Savchenko, Ya. A. Pakhomovsky, A. V. Bazai, A. V. Chernyavsky, N. Yu. Gro-
shev, L. D. Chistyakova, N. A. Mansurova and L. F. Simanenko.
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Conanur. I'opa FOxcnopp, Xubunckuii maccus. O6paser 6 X 9 cm
Sodalite. Mount Yuksporr, Khibiny Massif. Specimen 6 x 9 cm

JlromuHecHeHIMs cofanuTa npy oOIy4eHU! yabTpaduoIeTOM C JTMHON BOJIHBI 365 HM
Luminescence of sodalite under UV irradiation with 365 nm wavelength
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Tabnuma 2. MunepansHbie BUibl KoJlbcKoro pernona
Table 2. Mineral species of the Kola Region

1 Ha3BaHue pycckoe Haspanme Cokpa-
s U HAJIHYHE . P ®opmysna IMA
2 5 My3ee (*) AHIJIHCKOE HIeHHst
5. | AGemmaur Abellaite Abe |NaPb (CO,),(OH)
. Na, Ce (S1 0. )
9. | Abenakuut-(Ce Abenakiite-(Ce Abk-Ce 206~ 6"18
(Ce) (Ce) (PO,),(CO,),(SO)0O
1. | ABapyurt Awaruite Awr |NiFe
9. | ABrutr* Augite Aug |(Ca,Mg,Fe),Si,0,
2. | ArBunaput Aguilarite Agu  Ag,SeS
9. | Arpennut Agrellite Are |NaCaSi O F
5. | Anamcut-(Y)* Adamsite-(Y) Ads-Y NaY(CO,),"6H,0
5. | Azypur* Azurite Azu | Cu,(CO,),(OH),
2. | AUKUHUT Aikinite Aik | CuPbBiS,
3+ 12+ .
4. | Akaraneut* Akaganeite Akg (Fe”,NI)(OH,0),Cl,
nH O
2. | AkaHTHT Acanthite Aca |AgS
: (H,0).(Na,K,Sr).Ca Zr
* 3 8 5 63
9. | AxBanut Aqualite Aq Si. 0, (OH),Cl
2+ :
9. | Akcummur-(Fe)* | Axinite-(Fe) Ax-Fe |Gl AULB,SIO,]
(OH),
9. | Axturomut* Actinolite Act D.Caz(Mg“-5‘2-5F62 525
Si,0,,(OH),
2. | AnaGangun* Alabandite Abd |MnS
2.1. | Anekcut* Aleksite Alk  |PbBi,Te,S,
: K (CaNa)
% 6 2
5. | AnekcxomsikoBut® | Alexkhomyakovite| Akmy (CO,).CI-6H,0
. CaCe(ALFe)(S1,0.)
- * - - 2 277
9. | Annanut-(Ce) Allanite-(Ce) Aln-Ce (Si0,)0(OH)
: CaY(ALFe*")(Si,0.)
9. | Annanut-(Y) Allanite-(Y) Aln-Y (Si0,)0(OH)
2. | Anmnokma3ut Alloclasite Acl |CoAsS
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HasBanue pycckoe

£ ™ SO e Bopva A
B MYy

9. | Amnodan*™ Allophane Alp 1;152338?1?6)1320

9. | Amnyaiisur* Alluaivite Aav giléié%ﬁ)é(ﬁ’l\}b%

1. | Anmaz* Diamond Dia |C

9. | AncaxapoBut-Zn | Alsakharovite-Zn | Ask-Zn ?;?“S(;IE)ZZ?(()TBIEI;‘)“%IZ 0

2.1. | Anraut* Altaite Alt |PbTe

9. | Antucut* Altisite Ati |Na,K Ti,ALSi O, Cl,

9. | Anpout* Albite Ab  |Na(AlSi,0,)

9. | AnpMaHauH* Almandine Alm |Fe** AL(SiO,),

5. | AnbcTOHUT* Alstonite Asn |BaCa(CO,),

e S e

4. | AmoMoTaHTUT* Alumotantite Atan |AlTaO,

7.1. | AMapwuiut Amarillite Amr |NaFe’(SO,),-6H,0

8.1. | AMOnmuronur* Amblygonite Aby |LiAl(PO,)F

9. | Amesur* Amesite Ame Mg Al(AISIO,)(OH),

9. | AMuuut* Amicite Ami |K Na/(ALSi,O )-5SH,O

7.1. | AMMOHHOSPO3UT | Ammoniojarosite Ajrs | (NH,Fe’* (SO,),(OH),

9. | Ananpuum* Analcime Anl  Na(AlS1,0,)-H,O

4. | Anaraz* Anatase Ant TiO,

7.1. | AHrugput Anhydrite Anh |Ca(SO,)

7.1. | Aarmne3ur* Anglesite Ang |Pb(SO,)

9. | Anpany3utr* Andalusite And AlzsiO5

9. | Aagpaaut* Andradite Adr |CalFe¥ (SiO,),

10. | Augpeitoynaxutr | Andreybulakhite Adb |Ni(C,0,)-2H,0
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§ HasBanue pycckoe Hazsamme Coxkpa-
3 :1{{/[2;];::?:’) aHIJIHICKOe HIeHHSsI ©opmyaa IMA
Na ,(K,Sr,Ce),Ca,
9. | AHmpuaHoBuUT* Andrianovite Adv  |Mn Zr Nb(Si, .0 73)
(O,H,0,0H),

4. | Auzaut-(Ce) Anzaite-(Ce) Anz-Ce |Ce, Fe*'Ti O, (OH),
2. | Aaunut* Anilite Ani |CuS,

5. | Aakeput* Ankerite Ank  Ca(Fe*' ,Mg)(CO,),

5. | Aukunut-(Ce)* Ancylite-(Ce) Anc-Ce |CeSr(CO,),(OH)-H,0
5. | Aakunut-(La)* Ancylite-(La) Anc-La |LaSr(CO,),(OH)-H,0
8.2. | Aunabeprur Annabergite Anb |Ni,(AsO,),"8H,0

9. | AHHHT* Annite Ann  |KFe* (AlSi,O,)(OH),
9. | AHOopTHUT Anorthite An |Ca(AlS1,0,)

9. | Aaturoputr* Antigorite Atg g,51,0,(OH),

9. | AaTodummmt* Anthophyllite Ath | [IMg Mg Si O, (OH),
5. | AparoHut* Aragonite Arg |Ca(CO,)

2. | Aprenronenmiangur | Argentopentlandite.  Apn | Ag(Fe,Ni), S,

2. | ApreHToTeTpayipur gri%ee-rz?g trahe- Attr-Fe | Ag (Cu,Fe))Sb,S S
8.1. | Apkrut* Arctite Arc g’a(()f)jzlljgz))zﬂ

9. | Apmbpyctepur* | Armbrusterite Abr ?gf{%filn;j\(/[)nz+l4(819 1)
4. | ApMOJIKOIIUT Armalcolite Arm | (Mg,Fe*)Ti O,
8.2. | Apcennocuaeput | Arseniosiderite Assd 512_11221:;3+302(ASO4)3'
2.2. | Apcenonaaaunut | Arsenopalladinite | Apdn | Pd As,

2. | Apcenomuput* Arsenopyrite Apy |FeAsS

9. | AppBenconut* Arfvedsonite Arf I;jgi (gl(ﬁ;er3+)
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§ HasBanue pycckoe Hassanme Coxkpa-

3 :;f;;g:?*e) aHrImiicKoe nIeHus ©opmyaa IMA

9. | Acrpodpmmnutr* Astrophyllite Ast %ﬁ?}ez*ﬂiz(sng)zoz
3. | Arakamur* Atacamite Ata | Cu, CI(OH),
2.2. | Ateneur Atheneite Ah  |Pd(As  Hg, )

1. | Arokur Atokite Ato |Pd,Sn

1. | Aypukynpun Auricupride Auc |Cu,Au

5. | AypuxanbiuT Aurichalcite Ach |(Zn,Cu)(CO,), (OH),
2.2. | Aypoctubut Aurostibite Ausb |AuSb,

9. | baBenut* Bavenite Bvn ?gfg?jié%%g%x

4. | bagneneut* Baddeleyite Bdy |ZrO,
2.1. | bakcanut Baksanite Bks |Bi,Te,S,
2.1. | bam6omnant* Bambollaite Bmb | Cu(Se,Te),

9. | bananbcut Banalsite Bns |Na,BaAlSi,O

9. | baorur* Baotite Bao 138214(()3;2:3 WO,

5. | bapenuur* Barentsite Brts | Na Al(HCO,),(CO,),F,
9. | bapumut* Barylite By |BaBe,Si,0,
8.1. | bapuoonsrut Bario-olgite Bolg |Na(Na,Sr,Ce),Ba(PO,),
7.1. | bapur* Baryte Brt Ba(SO,)

5. | baputokaneiut®* | Barytocalcite Bcal |BaCa(CO,),

9. gaHIJ)IIZI;IoTEaMHpo— E;rytolamprophyl— Blmp E)'i?gl){l;i;Na3Ti(SiZO7)2
8.1. | bapuuur Baric¢ite B¢ (Mg,Fe),(PO,),"8H,0
2. | bapToHuT Bartonite Btn K Fe,S, S

5. | bactue3ut-(Ce)* | Bastnisite-(Ce) Bsn-Ce Ce(CO,)F

5. | bactue3ut-(La) Bastnasite-(La) Bsn-La |La(CO,)F
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Ama3zonurt. ['opa Ilnockas,
3am. KeiiBel. O6paszer 8 x 11 cm

Amazonite. Mount Ploskaya,
West Keivy. Specimen 8 x 11 cm

Opnuanut. ['opa Kykucsymuopp,
Xubunckuit maccuB. O6pazen 9 x 12 cm

Eudialyte. Mount Kukisvumchorr,
Khibiny Massif. Specimen 9 x 12 cm
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4 Ha3sBanue pycckoe Hazsanme Coxba-
S U HAJINYHe . P ®opmyaa IMA
> 5 My3ee (¥) AHIJIHICKOE HIeHHsI
5. | bactue3ut-(Nd) Bastnasite-(Nd) Bsn-Nd |[Nd(CO,)F
5. | bactue3ut-(Y) Bastnasite-(Y) Bsn-Y |Y(CO,)F
. Y [(H0),[]
9. | barueBant-(Y)* Batievaite-(Y Bvt-Y Caz 2 2
(Y) (¥) Ti(S1,0,),(OH),(H,0),
9. | barucur Batisite Bat |Na,BaTi,0(5i0,),
.. Ba Fe?* Ti (S1,0.)
9. | bageprucur Bafertisite Bft 2 A2
dep O,(OH),F,
8.1. | baxuncapaiuesur® Bakhchisaraitsevite Bkc |Na Mg (PO,),-7H,0
. A . |(Na,Ca), Al (S1,Al),0
% 0.3 2 4710
9. | belinemur Beidellite Bei (OH),nH,0
5. | betieput* Beyerite Bey |CaBi,0,(CO,),
8.1. | benosut-(Ce)* Belovite-(Ce) Blv-Ce NaCeSr (PO,),F
8.1. | benosut-(La)* Belovite-(La) Blv-La NaLaSr,(PO,),F
9. | benbkoBut* Belkovite Bkv |Ba,Nb,(51,0.),0 ,
. Ca (T1,Zr,Nb).O -
% 1-2 = 5712
4. | BensSHKUHUT Belyankinite Byn 9H.O (7)
4. | bémut* Bohmite Bhm |AIO(OH)
: Fe’* (PO,),O0(0OH),
6 44 4
8.1. | bepaynur Beraunite Bru 6H,0
9. | bepunn* Beryl Brl |Be,ALSi O,
9. | bepunmnur* Beryllite Byt |Be,(SiO,)(OH),H,O
) : : . |(Na,Ca,K) (Mn* Mn*")
% 0.6 2
4. | Bépueccur Birnessite Bir 0,-1.5H,0
9. | beprpanaut* Bertrandite Btd | Be,Si,0,(OH),
. (Fe* ,Fe*",Al).(Si,Al)
9. | beptbepun Berthierine Brh 3 2
PTBEP 0,(OH),
2.2. | beptbeputr Berthierite Btr  FeSb.S,
2.1. | bepuenuanur Berzelianite Brz |Cu, Se (x~0.12)
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Ha3Banue pycckoe

3
§| 0 mmame | ece | uwewss | PopmmaIMA
4. | bexout* Behoite Beh |Be(OH),

2. | bunnuHrcnennt Billingsleyite Bgy |AgAsS,
4. | bupyaur Byrudite Byd |(Be,l))(V*",Ti),0,
4. | bucmur* Bismite Bis |Bi O,
3. | bucmoknut Bismoclite Bmc BiOCl
5. | bucmyrtur* Bismutite Bit |B1,0,(CO,)
8.1. | booseput* Bobierrite Bob |Mg.(PO,),"8H,0
2.1. | bormanoBUYHUT Bohdanowiczite Boh | AgBiSe,
9. | borrBymut* Boltwoodite Bwd EI;’SIB(I-IU)(-)IZ.)S HO
5. | BormrenTtut* Bonshtedtite Bsd |Na[Fe*'(PO,)(CO,)
9. | bopuemanur* Bornemanite Bma I(\liaé?)gjgoizg;);Si2O7)2
2. | bopuur* Bornite Bn |Cu.FeS,
1. | BopTHUKOBUT Bortnikovite Bnk Pd,CuZn
9. | bopronanur Bortolanite Btln g{a(zs(i(j?)ljzz(%slz;i(Naca)
7.1. | borpuoren Botryogen Byg 1;/11{‘(’,‘21;63+(SO4)2(OH) .
4. | bpanHepur Brannerite Bnr |UTL,O,

2.2. | bpeittrayntut Breithauptite Bhp |NiSb
9. | bpuronut-(Ce)* | Britholite-(Ce) Bri-Ce |(Ce,Ca)(Si10,),(OH)
9. | bpuronur-(Y)* Britholite-(Y) Bri-Y |(Y,Ca),(Si0O,),(OH)

4. | bpomemiut Bromellite Bmel BeO

7.1. | bpomanTuT* Brochantite Bet  |Cu,(SO,)(OH),

4. | bpykutr* Brookite Brk TiO,
4. | bpycut* Brucite Brc |Mg(OH),
2. | bparrut Braggite Bg |PdPtS,
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HaszBanue pycckoe

&
§ U HAJINYHe Hangfme Coxpa- ®Dopmyaa IMA
2 B My3ee (*) AHIVIMUCKOC HICHUA
5. | bpanuut Bradleyite Bd |Na,Mg(PO,)(CO,)
2.1. | bykoBur Bukovite Bko |Cu,T_Se,
2. | bynanxeput Boulangerite Bou Pb.Sb,S
5. | Bypbankur* Burbankite Bbn (Na,Ca),(Sr,Ba,Ce),
(CO,));,
2. | BypHonur Bournonite Bnn | CuPbSbS,
: (Na,K),Ca (Ti,Nb),
9. | bypoBaur-Ca Burovaite-Ca Brv-Ca [S1,0..] (OH,0), - 12H,0
9. | bypnanur Burpalite Brp |Na,Ca,Zr(Si,0,),F,
Ba,(Na, 1) (Fe**,Na) Ti,
9. | byccenur* Bussenite Bus (51,0.),(CO,),0,(OH),
(H2O)2F2
(Ba,Na,K) (Na,Ti,Mn),
9. | beikoBauT* Bykovaite Byv |(Ti,Nb),0,Si,0,,(H,0,
F,OH),-3.5H,0
8.1.  Bamemmur Wavellite Wav | AL(PO,),(OH),"5H,0
9. | Bageur* Wadeite Wad |K ZrSi,0,
. 2[(Fe,Cu)S]-1.53
2. | Bamnepuur Valleriite Val
b [(Mg,Al)(OH),]
8.3. | Banaguaur Vanadinite Vna |Pb(VO,),Cl
2. | Bacwmt Vasilite Vs |(Pd,Cu) (S,Te),
2. | Bascur Vaesite Va |NiS,
5. | Bermaiigeput Wegscheiderite Weg |NaH,(CO,),
. (Ca,Na) (AlLMg,Fe)
9. | BesyBuan® Vesuvianite Ves . o 13
Y (Si0,),,(S1,0.)(OH,F0),,
N A .. | Na Ca,Zr(Nb,Ti)
9. | Bénepur Wohlerite Woh RPN ’
P (S,0.),(0,F),
9. | Bepmukymur* Vermiculite Vrm Mg, ,(Mg,Fe,Al) (S1.AD,

0,,(OH),-8H,0
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§ Ha3sBanue pycckoe Haspamme Coxkpa-

3 :1{{/[2;];::?:) aHrIuicKoe IIeHUSsl ©opmyaa IMA
4. | Bepnagut* Vernadite Vnd ?(\)/I,I(I){Ie);cr?ﬁljg)
2. | BecrepBenaut Westerveldite Wvd |FeAs
8.1. | BuBnanut* Vivianite Viv  Fe*',(PO,),"8H,0
9. | Burpummaut* Vigrishinite Vig ?gé?(}};(g)ijoﬂzq
4. | Bumxeuuur Vigezzite Vgz |(Ca,Ce)(Nb,Ta,Ti),0,
9. | Bumnemur* Willemite Wim |Zn SiO,
3. | Bummuomur* Villiaumite VIl |NaF
2. | Bumbrensmpamsant Wilhelmramsayite | Wrm | Cu,FeS.-2H,0
9. | Bunorpamosur* | Vinogradovite Ved I(\)I?gli((s)l,zl(\? i%fi’AD“OW]
2.2. | Bunuentur* Vincentite Vin  Pd,As
2. | Buonapur Violarite Vio  |FeNLS,

Bucmyt* Bismuth Bi |Bi
2. | Bucmytun*® Bismuthinite Bin |Bi,S,
2.2. | Bureur Viteite Vit |Pd.InAs

Burepur* Witherite Wth  Ba(CO,)
2. | Burtuxenutr* Wittichenite Wtc |Cu,BiS,
8.1. | Burycur-(Ce)* Vitusite-(Ce) Vtu-Ce Na,Ce(PO,),
9. | Bumnesur* Vishnevite Vhn I(\)Iig((SA 01631 E)HZO
9. | BracoBur* Vlasovite Vsv  |NaZrSi0O,,
4. | BomxkuHut* Wodginite Wdg |Mn*'Sn*Ta O,
9. | Bommacronut* Wollastonite Wo |CaSiO,
9. | Bojommuut* Voloshinite Vls Rb(LIAL 55y (Al 515 )

O,F,

2.1. | Bonbrackut* Volynskite Vol | AgBiTe,
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1 HasBanue pycckoe Haspanme Coxba-
s U HAJINYHe . P ®opmyaa IMA
2 N My3ee (*) AHIVIMUCKOC HICHUA
Na, (Na,Ca,Ce),(Mn,Ca),
9. | BopoHKOBUT Voronkovite Vrk  Fe.Zr,Si, 0, (OH,0),
CI'H,O
8.1. | Bynxayseur Woodhouseite Wdh | CaAl,(SO,)(PO,)(OH),
7.2. | Bynbgpenut* Waulfenite Wul | Pb(MoO,)
: Na Na Nb.Na,Ti(S1,0.)
9. | Byounemur* Vuonnemite Vn 6 22 3 2772
Y (PO,),0,(OF)
4. | Byopenaiitnenut | Vuorelainenite Vuo |Mn*'V* O,
: : (K,Na,[ ) ,Nb
-K* - - [
9. | Byopusipsut-K Vuoriyarvite-K Vyv-K (8i,0,,),0,-12-16H,0
2. | Beiconkur* Vysotskite Vsk |PdS
Vyuntspakhkite- o
9. | Broammnaxkut-(Y)* (¥) Vyu-Y | Y(ALSi)(SiO,)(OH,0),
2. | Broprut Wurtzite Wur |ZnS
4. | Broctur Waiistite Wiis |FeO
9. | I'amomuuaut-(Ce) | Gadolinite-(Ce) Gad-Ce | Ce Fe*'Be,0,(Si0,),
9. | 'amomuaut-(Y)* | Gadolinite-(Y) Gad-Y Y, Fe*'Be,0,(SiO,),
. . : (Ca,Y)Na(NaCa)
- * - - 3
9. | Taitaut-(Y) Hainite-(Y) Hai-Y Ti(S1,0,),(OF)F,
2. | I'anenur* Galena Gn | PbS
3. | lamur* Halite HI |NaCl
9. | Tlamnyaszut* Halloysite Hly |ALSiO,(OH),
7.1. | T'anorpuxut* Halotrichite Hth |Fe**AL(SO,),"22H,0
["ansrenOeprur- .
5. (Ce) Galgenbergite-(Ce) Ggb-Ce | CaCe,(CO,),"H,O
4. | I'anut* Gahnite Ghn |ZnALO,
9. | I'apmorom™ Harmotome Hrm  Ba(Si,Al)O,,-12H,0
9. | I'apponur-Ca* Garronite-Ca Grn-Ca |Ca (Al Si O,)) 14H,0
2+ a3ty Q;
9. | I'actunrcutr* Hastingsite Hst NaCa,(Fe* Fe™)(Si,Al,)

0,,(OH),
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dTopanarut. MitoauToBbIi oTpor ropel PacBymuopp, Xubunckuii MmaccuB. O0pazer; 6 X 12 cm
Fluorapatite. Ijolite spur, mount Rasvumchorr, Khibiny Massif. Specimen 6 x 12 cm

ApPKTHUT (JTIOMUHECIEHIIHS apKTUTA MpU O0IyYeHUH YIAbTPadUOIETOM C ITTMHON BOJIHBI 365 HM).
I'opa FOkcnopp, Xubunckuii maccus. [llupuna mosmst 3peHus 2 cm
Arctite (luminescence of arctite under UV irradiation with 365 nm wavelength).
Mount Yuksporr, Khibiny Massif. Field of view is 2 cm

28



Ha3Banue pycckoe

: maamme | lCce | mems | TopuyaIMA
9. |T'adnoH Hafnon Haf | Hf(Si0O,)
9. | I'enenbeprut Hedenbergite Hd |CaFe*Si,O,
9. | I'eiinonneut* Gaidonnayite Gdn |Na ZrSi,0,-2H,0
4. | T'evikumut Geikielite Gk  MgTiO,
9. | I'etimaggur-Ca* Heulandite-Ca Hul-Ca (OC7?-,§I62}’{12<())5(Si27A19)
9. | TI'eftmapgur-K Heulandite-K Hul-K gf;g%’gjg(Si”Al")
9. | I'ettmanout-Sr Heulandite-Sr Hul-Sr §7Z’.C23h}225(8i27Al9)
5. | I'eimroccut Gaylussite Gyl Na,Ca(CO,),"5H,0
7.1. | T'ekcaruapur Hexahydrite Hhy Mg(SO,)-6H,0
9. | I'enenur* Gehlenite Gh |Ca,Al(SIADO,
9. | I'enpBUH Helvine Hlv |Be,Mn* (SiO,),S
4. | I'ematut* Hematite Hem |Fe O,
9. | 'emumopdut* Hemimorphite Hmp |Zn,(S1,0,)(OH),"H,O
4. | I'enpumeitepur* Henrymeyerite Hmy |Ba(TiFe*)O,,
9. | I'enrrensBuH* Genthelvite Ghv |Be,Zn (Si0,),S

Na ,(Mn,Sr,REE ),
9. | T'eoprbapcanoBut®| Georgbarsanovite Gba |CaFe* Zr NbSi

0,Cl-H,0
4. | I'epacumoBckut* | Gerasimovskite Gms |Mn*(Ti,Nb).O ,-9H,0 (?)
2. | I'epcnopdput* Gersdorffite Gdf |NiAsS
4. | I'epuuHUT* Hercynite Hc |Fe*ALO,
2.1. | I'eccut* Hessite Hes |AgTe
8.1. | I'erepo3ut* Heterosite Het |Fe’'(PO,)
4. | I'étut* Goethite Gth |FeO(OH)
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Ha3Banue pycckoe

&
§ U HAJIM4Yue Hangﬂne Coxpa- ®opmyana IMA
2 B My3ee (*) AHIVIMUCKOEC HICHUuA
. ; . . |Ca,NaCa,Ti(S1,0.)
k 4 2 27772
9. | I'étueHur Gotzenite Goz ( OF)F2
4. | I'm66cut* Gibbsite Gbs | Al(OH),
l'unponens- : KCa, (Si,Al)
0. attomr® Hydrodelhayelite Hdhy 0,.(OH),-6H,0
['mapoxcuarno- Hydroxyapophyl- : .
9. pumr-(K) lite-(K) Hapo-K |KCa,Si,0,,(OH,F)-8H,0
['mapokcukan- .. (Na,Ca,K),(ALSi1 0O,
0. KpuHHT* Hydroxycancrinite | Hcen (OH,CO,),-2H.0
['mapokcukeHo- Hydroxykenomi- . -
4. MuKporHT* crolite Hykmic |("],Na,Sb’") Ta O (OH)
8.1. | 'mapokcunanarut™®| Hydroxylapatite Hap Ca(PO,),OH
['uapoxcunbacthe- | Hydroxylbast-
5. anr-(Ce) nisite-(Ce) Hbsn-Ce| Ce(CO,)(OH)
I'unpoxcunbacthe- | Hydroxylbast-
5. sr-(La) nisite-(La) Hbsn-La La(CO,)(OH)
4 I'mapokcunarpo- | Hydroxynatropyro- Hnpel |(Na,Ca.Ce) Nb.O (OH)
TUPOXJIIOP chlore S
7.1.  Twpponunosposur | Hydroniumjarosite | Hjrs |(H,O)Fe’*(SO,) (OH),
. Mg Al (CO,)
4. | I'maporanpkuT* Hydrotalcite Htc 6 23
P Y (OH), (H,0),
5. | T'uppouepyccut Hydrocerussite Hcer Pb,(CO,),(OH),
5. | T'uapouuHKUT Hydrozincite Hznc |Zn (CO,),(OH),
9. | I'm3unrepur™ Hisingerite Hsg |Fe,Si,0,(OH),-2H,0
9. | I'mneGpanauT Hillebrandite Hil | Ca,SiO,(OH),
7.1. | T'unc* Gypsum Gp |Ca(S0O,)-2H,0
: : NaCa Mg.(PO,)
8.1. | T'mpBacut* Girvasite Gvs 2 T3 A
P (CO,)(H,0),
9. | I'mrTuHCHUT Gittinsite Git |CaZrSi,0,
: Na(Mg,Al) (Si,Al)
k 6 3
9. | I'maroneBur Glagolevite Ggl 0, (OH,0),
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Ha3Banue pycckoe

&
§ U HAJIM4Yue Hang}HHe Coxpa- ®opmyaa IMA
2 B My3ee (*) AHIVIMUCKOEC HICHUHA
o Fe** Fe* ,(PO,)
8.1. | 'maguycut Gladiusite Gds 2o A T
Y (OH), -H.0
/Na,(Mg.,Al)
9. | I'maykocdan Glaucophane Gln R
yKog P Si,0, (OH),
9. | I'maykoxpout* Glaucochroite Gle CaMn*(SiO,)
4. | I'mér Litharge Lit |PbO
9. | I'menunurt-Ca Gmelinite-Ca Gme-Ca|Ca,(Si,Al)O,,- 11H,0O
9. | I'menunut-K Gmelinite-K Gme-K K (S1,Al,)0,,-11TH,O
9. | ’'menunur-Na* Gmelinite-Na Gme-Na Na,(Si Al ))O, - 11H,0
9. | T'o66uncut* Gobbinsite Gbb | Na,(Si,Al)O,," 11H,0
2. | TomyeBckut Godlevskite Go | (Ni,Fe),S,
9. | l'omamanuTt* Goldmanite Glm Ca,V**(SiO,),
4. | l'onnmanaut Hollandite Hol |Ba(Mn* Mn’*)O,,
Na Ca,Zr.Fe SiNb
9. | l'onprmeBut* Golyshevite Gsv (51,0,),(51,0,,),(OH),
(CO,) ‘H,O
9. | I'omnapaut* Gonnardite Gon |(Na,Ca),(S1,Al).O,-3H,0
8.1. | Topmonut Gordonite Gdo |MgAL(PO,),(OH),-8H,O
8.1. | Topceiikeur Gorceixite Gex BaAl,(PO,)(PO,0H)
(OH),
. SrAL(PO,)(PO,OH)
8.1. | Toguur* Goyazite Go 3 4 3
y y (OH),
1. | I'pajput* Graphite Gr |C
2. | I'pefirur Greigite Grg |Fe*Fe’.S,
9. | I'punanut Greenalite Gre |(Fe*',Fe*), . Si,O(OH),
2. | I'puHOKUT Greenockite Gnk |CdS
9. | I'poccynsip Grossular Grs | Ca,AL(SiO,),
9. | I'pymanTHT* Grumantite Gmt |NaSi O,(OH)-H,0
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Ha3Banue pycckoe

&
§ U HAJIM4ue Ha3B§Hne Coxpa- ®opmyaa IMA
2 5 My3ee (¥) AHIJIHCKOE HIeHHsI
9. | I'proneput* Grunerite Gru | [Fe* Fe*' SiO,,(OH),
'yamynaut Gudmundite Gu |FeSbS
['ymur* Humite Hu |[Mg(SiO,)F,
: CaK Mn(Ti,Nb),(S1,0,,),
- - - 2 4 471272
9. | I'yrkoBauT-Mn Gutkovaite-Mn Gko-Mn (0,0H),-SH,0
. : . K Ca(Nb,T1),(51,0,,),
_(Ca% _ _ 2 s L \P M)
9. | I'bepaunrenut-Ca*| Gjerdingenite-Ca | Gje-Ca (O,0H), 61,0
4. | I''obreput Hiibnerite Hbr Mn*(WO,)
: Mn** (PO,OH)
5 3 2
8.1. | I'toponur Hureaulite Hur (PO,),-4H.,0
o Ce(Y,U)Fe,
4. | TaBugut-(Ce) Davidite-(Ce) Dvd-Ce (Ti,Fe,Cr,V), (O,0H,F),
o La(Y,U)Fe,(Ti,Fe,Cr,V) 4
4. | laBugut-(La) Davidite-(La) Dvd-La (O.OHF),,
o Na K.Ca Fe*',
12773
9. | JlaBUHYUUT Davinciite Dvc Zr(Si.,0,, OH) cl,
5. | daBconut* Dawsonite Dws | NaAl(CO,)(OH),
9. | Jlananmut* Danalite Dan |Be[Fe* (SiO,),S
2. | JlaomaHuUT Daomanite Dao | CuPtAsS,
9. | Haromut* Datolite Dat |CaB(SiO,)(OH)
5. | Hanmnmanur-(Ce)* Dagingshanite-(Ce) Daq-Ce Sr,Ce(PO,)(CO,),
7.1. | deBuiuH Devilline Dev CaCu,(S0,),(OH);
3H,0
o Ba Ti (Na, )Ti(S1,0.,)
9. eIMHIEnT™ Delindeite Dde 2- 20 "2 27772
A (OH),(H,0),0,
(NaO.SREE 0.25ca0.25)
: (Ca, . .REE  )Sr
8.1. | Jlemoneut* Deloneite DIn 0.75 025777 1.5
A (CaNa, REE )
(PO )3 OS(OH)O.S
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Ha3zBanue pycckoe

&
3 M HAJIAYHe Hazpanne Coxpa- ®opmyaa IMA
é B Mysee (¥) aHIJIHIiCKOe eHHSs
: CaFe** (PO,),(OH), -
4 4/ 8
8.1. | JleapBOoKCHT Delvauxite Dvx 4-5H,0
Jlenbxaiienut* Delhayelite Dhy K NaCa,AlLSi O,FC,
Hemuxueneut-(Br) | Demicheleite-(Br) | Dem-Br|BiSBr
9. | Jenucosut* Denisovite Dnv |KCa,Si,0,F
. . Na[Al Si O, ]
* 8 6776 24
9. | Jlenmanepur Depmeierite Dep (P0,CO). 3HO(x<05)
JepBuiuT Dervillite Dvl |AgAsS,
Jlxauyput Jaipurite Jai |CoS
JlxaHCHT- : Jah- |CaMn*Fe*’ Fe’" (PO,),
8.1. (CaMnFe) Jahnsite-(CaMnFe) CaMnFe (OH),-8H,0
g1 Jl>xaHCcuT- Jahnsite- Jah-  CaMn*'Mg Fe'',
" | (CaMnMg) (CaMnMg) CaMnMg| (PO,),(OH),-8H,0
2 1 Jl>xkaHCHUT- Jahnsite- Jah- |CaMn**Mn*" Fe** (PO,),
| (CaMnMn) (CaMnMn) CaMnMn (OH), -8H,0
2. | JbxeMCOHHUT Jamesonite Ja  |PbFeSbS, ,
9. | JlokepBuCHT Jervisite Je  NaSc¢’'Si 0,
2. | Oxepdumeput®* | Djerfisherite Djr | K6(Fe,Cu,Ni),.S CI
2. | Jxupur Geerite Gee CugS,
9. | Ixopmxkyaout* Georgechaoite Gech | KNaZrSi,0,-2H,0
. : Fe’* (PO,)(SO,)
8.1. | luamoxur Diadochite Ddc (OH)-6H.0
4. | Jlmacnop* Diaspore Dsp AIO(OH)
2. | dnadoput Diaphorite Dpr | Ag.,PbSb.S,
o Na Ba Ce Fe?'Ti,Si O
- * - - 2 6 2 37712 736
9. | Huepcunut-(Ce)*| Diversilite-(Ce) Dvs-Ce (OH), -nH,0
2. | Jlurenur* Digenite Dg |Cu S
9. | Juxkkut* Dickite Dck |ALSi,O,(OH),
9. | Juoncunm* Diopside Di | CaMgSi,0,
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Actpodumnut. I'opa DBecnoryopp, Xubunckuii maccus. O6pazen; 9 x 13 cm
Astrophyllite. Mount Eveslogchorr, Khibiny Massif. Specimen 9 x 13 cm

Actpodummnut. [opa IBecnordopp, Xubunckuit maccu. O6pazen 9 x11 cm
Astrophyllite. Mount Eveslogchorr, Khibiny Massif. Specimen 9 x 11 cm
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4 HaszBanue pycckoe Haspanme Coxba-
s U HAJINYHe . P ®opmyaa IMA
3 5 My3ee (¥) AHIJIHCKOE HIeHHsI
2.2. | duckpa3ut Dyscrasite Dys |Ag, Sb,_(x=0.2)
5. | Honomur* Dolomite Dol |CaMg(CO,),
5. | Honneint-(Y)* Donnayite-(Y) Dna-Y |NaSr,CaY(CO,),-3H,0
8.1. | Hopdmanut* Dorfmanite Dfm Na/(PO,0H)-2H,O
: NaMg.Al (S1.0,,)
0. aBuT* Dravite Drv 3 on o 18
Ap (BO,) (OH) (OH)
Na, (Ca,Na,Ce,Sr),,
9. | Hyamut* Dualite Dua | (Na,Mn,Fe,Ti) Zr Ti,
MnSi  O,,,(OH,H,0,Cl),
9. | Jpmauut Dalyite Dly |K,ZrSi O,
9. | Mromoptbepur™ Dumortierite Dum |AIAIBSi,O,
9. | EropoBut* Yegorovite Yeg Na[Si,0,(OH),],-7H,0
: : Na, Li{Ti,O,[Si,0
9. | EnuceeButr* Eliseevite Esv 1.3 2 2e ATI0s
(OH), ]} -2H,0
8.1. | Enanr* Juonniite Juo CaMgSc(PO,),(OH)
4H,0
. K Na (Fe,Mn,T1),S1.0
% 3 4 ? > 2778720
9. | EpmoBur Ershovite Esh (OH,0),-4H,0
: Mg, (Mg, Al)(Si Al)
9. | Kenpur Gedrite Ged 0,,(OH),
1. | XKeneso Iron Fe |Fe
2.1. | Kedbdppyaut* Geffroyite Gef |(Cu,Fe,Ag),Se,
2.1. | Kozeutr-A Joséite-A Js-A |Bi,TeS,
2.1. | XKozeur-B Jos¢ite-B Js-B | Bi,Te S
3. | 3aBapUIIKUT Zavaritskite Zav |BiOF
: Na,Mn** Si. O
* 4 57710724
9. | 3axapoBuT Zakharovite Zak (OH),-61L0
. Na,ZnTiNb,(S1,0,),0
9. | 3BaruHUT* Zvyaginite Zv 2 2N
vag Y (OH)(H,0),
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Ha3zBanue pycckoe

&
3 ¥ HAJIHYHe Hazpanue Coxpa- ®opmyaa IMA
3 B My3ee (*) aAHIJIHiCKOe HIeHHsI
1. | 3BSITMHIEBUT Zvyagintsevite Zv  |Pd.Pb
2. | 3ureHur Siegenite Seg |CoNiS,
9. | 3onorapeBut* Zolotarevite Zlo |NaZr[Si O, (OH),]-3H,0
1. | 3omoro* Gold Au |Au
. Na, TiSi,0O,,(O,0H).:
& 67 57712734 ? 5
9. | 3opur Zorite Zor 1ILO
9. | Upanrokur-Cu* Ivanyukite-Cu Iv-Cu CulT,0,(OH),(510,);
TH,0
9. | Upanrokur-K* Ivanyukite-K Iv-K K,[T1,0,(0H),(S10,),I
9H,0
. Na, [Ti,0,(OH)
_ % - - 2 472 2
9. | UBantokur-Na Ivanyukite-Na Iv-Na (Si0,).]-6H,0
4. | Uzonyemut™ Isolueshite Isl  |NaNbO,
2.2. | U3omepTuut Isomertieite Ism Pd Sb As,
1. | U3odeppomnaruna™ Isoferroplatinum Ifpt  PtFe
9. | Uumopuut-(Y)* | limoriite-(Y) lim-Y |Y,(S10,)(CO,)
5. | Uxaut Ikaite Ika  Ca(CO,)-6H,0
9. | Uxopckuut Ikorskyite Iko [ KMn**(Si,O,)-3H,0
(Na,H,0),(CaMn,REE ),
9. | Uxpanwur Ikranite Ikr  |Fe* ZrSi O,
(O,0H),Cl'nH,0
2. | UkyHonut Ikunolite Ik  Bi,S,
9. | Unepur* Hilairite HIr | Na,ZrSi,0,-3H,0
: CaFe*'Fe* O(S1,0.)
2 277
9. | UnpBaur [lvaite Ilv (OH)
_ : Na, KBaCe,Ti Si, O
% - * - - 11 2771277375794
9. | Unpmaiiokut-(Ce)* Ilmajokite-(Ce) [jk-Ce (OH), -29H.0
4. | Unpmenut* [Imenite IIm |Fe*Ti*O,
9. | UntoxuHuT I[lyukhinite Ily (H,0,Na), CaMn,Zr,Si,,

O.,(OH),3H,0
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Ha3Banue pycckoe

&
§ M HAJIAYHE Hazpanue Coxpa- ®opmyaa IMA
3 5 My3ee (*) AHIJIHCKOE HIeHHsI
9. | Umangput* Imandrite Ima N2112C213Fe3*28i12036
2.1. | Uaronur Ingodite Ing |Bi,TeS
Ba,Ti,Na(NaCa)
9. | uHenur Innelite Inn | Ti(51,0,),[(SO,)(PO,)]
O,[O(OH)]
2.2. | UucuszBaut Insizwaite Isw | PtBi,
. . |Na Mn(Ti,Nb)
% 6 2
9. | UnTepcunut Intersilite Is1 Si. (0,0H),-4H,0
2. | Upapcut Irarsite Irs IrAsS
4. | UpuruHuT Iriginite Irg  (UO)Mo*,0,-3H,0
2.2. | Upunapcenur Iridarsenite Ird |IrAs,
1. | Upuauit Iridium Ir Ir
9. | Urrpunamut-(Y)* | Yttrialite-(Y) Ytt-Y Y, S1.0,
v . : : Na,Ca,(Ca, Zr, )
2 4 0.5770.5
9. | MopTnanut Hiortdahlite Hio Zi(Si, 0,),0F,
9. | Hopopreeput* Yofortierite Yof |Mn* Si O, (OH),-7H,0
2.1. | KaBauynut* Kawazulite Kaw |Bi,Te Se
Kanmuit Cadmium Cd |Cd
9. | KazakoBut* Kazakovite Kzk NaMn*TiSi O,
. BalITiNbNa,Ti(S1,0.)
9. | Kazanckuut Kazanskyite Kzs 3 272
y 0,(OH),(H,0),
9. | Kazomur* Kasolite Kso |Pb(UO,)(Si0,)-H,0
9. | Kaitnozut-(Y)* Kainosite-(Y) Kno-Y |Ca,Y,(Si0,),(CO,)-H,0
. o (Ca,Yb,Er),Y,(S1,0,)
- k - - 474 8720
9. | Kaiicukxut-(Y) Caysichite-(Y) Cay-Y (CO,),(OH)-7H,0
2.1. | Kanaseput* Calaverite Clv  |AuTe,
7.1. | KanenoHut Caledonite Cdo |Cu,Pb(S0,),(CO,)(OH),
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Ha3Banue pycckoe

&

§ M HAJIAYHe Hazpanue Coxpa- ®opmyaa IMA

£ B My3ee (*) AHIVIMUCKOEC HICHUA
Kanuiiapdsen- Potassic-arfved- KNa (Fe** Fe’)

9. . Parf 4
coHuT* sonite SlgOzz(OH)2

9 Kanuitmarnesuno- | Potassic-magnesio- Pmarf KNa (Mg Fe’)

" | apdBeacoHuT arfvedsonite S1,0,,(OH),
Kamiimarne- Potassic-magnesio
- - - 3+
0. 3H0(1)T0pa£(1) Auoro-arfvedsonite Pmfarf |[KNa (Mg, Fe*")Si,0,F,
BEJICOHUT
. . : KCa,(Mg,Al)(S1 Al)
9. | Kanuiimapracur Potassic-pargasite Ppr 2 4 62
P parg prg 0,,(OH),
. . : K(NaCa)

9. | Kanuiipuxrepur Potassic-richterite Prct Mg.Si,0, (OH),
Kanuiipeppu- Potassic-ferri-leak- KNa (Mg Fe* Li)

9. : Pflk 2072
JTUKAT* eite $1,0,,(OH),
Kamuitproppux- | Potassic-fluoro-

0. TepiT richterite Pfrct |K(NaCa)Mg.Si O, F,

. Potassic-chloro- KCa, (Mg, Al)(Si Al)

9. | Kamitxyioponapracur pargasite Pcprg 0,Cl,

. K. Fe’* Si, O, (OH),-
& 20 750 6

9. | Kamudepcur Kalifersite KIf ) 2H O

9. | Kansbopcut* Kalborsite Kbs |K,Al,BSi O, (OH),CI

5. | Kampkuacut-(Ce) | Calkinsite-(Ce) Clk-Ce |Ce,(CO,),"4H,0

9. | Kanpscunmur* Kalsilite Kls |KAISiO,
Kanpunoankunur- : : (Ce,Ca,Sr)(CO,)

5. (Ce)* Calcioancylite-(Ce) Canc-Ce (OH,H.0)

5. Kabuobyp- Calcioburbankite Cbbn Na,(Ca,Ce,Sr.La),
OaHKUT™ (CO,)),

9. | Kanpunouneput* | Calciohilairite Chlr |CaZrSi,0,-3H,0

9. | Kanpumokarameut Calciocatapleiite Cetp | CaZrSi,0,-2H,0

(Na,[]),Ca(Ti,Mg,Nb),

0. KaHBHI:OMyp Calciomurmanite | Cmmn [[S1,0,],0,(OH,0),

MaHUT
(H,0),
4. | Kaapimmoraututr* | Calciotantite Ctan |CaTa,O,
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HasBanue pycckoe

&
§ U HAJIM4Yue Ha3B§HHe Coxpa- ®opmyna IMA
2 B My3ee (*) AHIVIMUCKOEC HICHUdA
4. | Kanpuuptur Calzirtite Caz Ca,ZrTiO,
5. | Kagpuur* Calcite Cal |Ca(CO,)
9. | KameneBur* Kamenevite Kne |K TiSi,0,-H,0O
: Ba.Mg Sc,(PO,)
* 3 15774 476
8.1. | Kamnenut Kampelite Kpl (OH),-4H,0
5. | Kampayrur-(Y) Kamphaugite-(Y) | Khg-Y CaY(CO,),(OH)-H,O
9. | Kanacur* Canasite Cns K Na,CasSi O, (OH),
9. | Kanemut* Kanemite Knm |NaSi,O,(OH)-3H,0
. (Na,Ca,1) (Al Si))
%k 8 676
9. | Kaukpunut Cancrinite Cen 0,,(C0,S0,), 2H,0
. Na (Si.Al)
% 7 7 5
9. | Kankpucunur Cancrisilite Cnc 0,,(C0,)-3H,0
2. | Kaupunaut Canfieldite Cfi |Ag,SnS,
9. | Kaonmuaut* Kaolinite Kin |ALSi,O,(OH),
9. | KamycTtunur* Kapustinite Kpu |NaZrSi O, (OH),
. Na (Al Si O,))
% 8 6776 24
9. | Kap6oObicTpuT Carbobystrite Cbys (CO,)-4H.0
5. | Kapbouepnaut* Carbocernaite Cbc | (Sr,Ce,La)(Ca,Na)(CO,),
4. | Kapenuanut* Karelianite Kar |V,0,
. (Na,Sr) (Fe**,Mg) Ti Si
9. | Kapuoxpout* Caryochroite Cyh 3 107727712
PHOZP Y "' 10, (H,0,0,0H) .
9. i%‘f)iacypm“ Karnasurtite-(Ce) | Ksu-Ce | CeTiAlSi O (OH), 3H,0
: Mg Al (OH)_Sr (CO,)
4. | KapueBckuut Karchevskyite Kcev 189 A
P Y (H,0),(H,0),
2. | Kackacut Kaskasite Kks (Mo,Nb)S (Mg, ,AL)
(OH)2+X
4. | Kaccut* Kassite Kas |CaTi,0,(OH),
4. | Kaccurepurt* Cassiterite Cst  |SnO,
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Jlammipoummut. ['opa FOkcnopp, Xubunckuit maccus. O6paszer; 7 X 8 cm
Lamprophyllite. Mount Yuksporr, Khibiny Massif. Specimen 7 X 8 cm

Jlammpo¢umut. ['opa Cenrucuopp, JloBozepckuit maccus. Llupuna nons 3penus 3 cm
Lamprophyllite. Mount Sengischorr, Lovozero Massif. Field of view is 3 cm
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HasBanue pycckoe

&
§ U HAJIM4Yue Ha3B§HHe Coxpa- ®opmyna IMA
2 5 My3ee (*) AHIJIHCKOE HIeHHsI
9. | Karameut* Catapleiite Ctp |Na,Zr(51,0,)-2H,0
: Na(NaCa)(Mg,Al)
9. | Karodopur* Katophorite Kt . 4
dop P P (si.ADO, (OH),
8.1. | Kartuur Cattiite Ctt |Mg,(PO,),"22H,0
9. | Kayncur Cowlesite Cow Ca(AlSi,)0,,-5-6H,0
4. | Kagerut* Cafetite Cft |CaTi,O,-H,O
2. | Kamunaut Kashinite Ksh |Ir,S,
. Na Na (CaNa) Na, Ti
9. | Ksagpydut* uadruphite ua 6 2. 2 22
pyd Quadrup QU2 N Ti,(81,0,),(PO,),0,F,
4. | Kpapir* Quartz Qz |Si0,
7.1. | KBacmpi-(Na)* Alum-(Na) Aum-Na NaAl(SO,),"12H,0
4. | KBuaTUHUT* Quintinite Qtn Mg, AlL(OH) ,(CO,)
3H,0
9. | KetiBunt-(Y)* Keiviite-(Y) Kvi-Y Y,S1,0,
9. | KeiiBunt-(Yb)* Keiviite-(Yb) Kvi-Yb |Yb,S1,0,
2.1. | KeiTKkOHHUT Keithconnite Kei |Pd,Te,
9. | Kengprmmr* Keldyshite Kel NazZrSizO7
Kenormmrom60- Kenoplumbomicro- :
4. MUKPOITHT lite Kpmic | (Pb,[]),Ta,0[L],(OH),0]
(Na,REE ) (Ca,REE ),
9. | Kentopykeut* Kentbrooksite Ktb | Mn,Zr,Nb(Si,.0.,)
(O,0H, H,0),(F,Cl),
2. | Kepsemneur Cervelleite Cvl |Ag,TeS
: NaCa, (Mg, AITi*")
9. | Kepcytur* Kaersutite Krs AR
pey (Si,AL)0,0,
9. | Knanut* Kyanite Ky |AlLOSIO,
: Na, (Al_Si_0O,)
9. | Kuanokcanur* Kyanoxalite Kox N
(C,0,)5,,5H,0
9. | Kumpur* Cymrite Cym Ba(Si,Al),(O,OH),-H,O
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HasBanue pycckoe

>
§ U HAJINYMe aI::J:E;]clESe gloel;pnz;[- ®opmyaa IMA
= B Mysee (¥)
. : Ca MnFe’*Al (PO))
% 3 4 476
8.1. | KuarcmayHTuT Kingsmountite Kmo (OH), 12H,0
9. | Kupumreidnur Kirschsteinite Kir | CaFe*(SiO,)
2.1. | Knaycranut* Clausthalite Cth |PbSe
9. | Knunorymut* Clinohumite Chu |Mg,(SiO,),F,
9. | Knunontunonut-K| Clinoptilolite-K Cpt-K | K (S1,,Al)O.,-20H,0
9. | Kmunodocunaut* | Clinophosinaite Cpsi |Na,Ca(SiO,)(PO,)
9. | Knunoxmop* Clinochlore Cle |Mg,Al(AIS1,0,)(OH),
: .. Ca Al,(51,0,)(S10,)
* 2 3 277 4
9. | KiimHOLIOM3UT Clinozoisite Czo O(OH)
9. | Knuntonur Clintonite Cln CaAlMg,(SIALO,)
(OH),
2.1. | KiiokmaHHUT Klockmannite Kl |Cu,,Se,
9. | KoamBut* Koashvite Koa |Na,CaTiSi O,
2. | KobGansrun™ Cobaltite Cbt | CoAsS
o, | Kobambrrent- Cobaltpentlandite | Copn Co,S,
JaHAUT
8.1. | KoBnopckur* Kovdorskite Kov |Mg (PO,)(OH)-3H,0O
2. | Kosemmun* Covellite Cv |CuS
7.1. | Korapkout* Kogarkoite Kog Na,(SO,)F
2.2. | Kozamur* Cosalite Cos |Pb,Bi,S,
2.1. | KotoneHur Kojonenite Koj |Pd, SnTe, (0.3 <x<0.8)
2. | Kongysnout Coldwellite Cwl PdAgS
8.1. | Komnmuacur* Collinsite Coll |CaMg(PO,),2H,0
2.1. | Konopanout* Coloradoite Clr |HgTe
Komymour-(Fe)* | Columbite-(Fe) Clb-Fe [Fe*'Nb,O,
Komym6ur-(Mn)* | Columbite-(Mn) | Clb-Mn Mn*'Nb,O,
8.2. | Kondauut* Kolfanite Kfn |CaFe’* 0,(AsO,),-2H0
: (Call)Ti,Na Ti
9. | Kombckuut* Kolskyite Ks . 2 22
Y Y (81,0,),0,(H,0).
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HasBanue pycckoe

&
§ U HAJIHYHe Hazsanue Coxpa- ®opmyana IMA
v B My3ee (¥) aHIJINiicKoe HIeHHsI
(Ca,Sr,Na),
9. | KomapoBur* Komarovite Kmyv |(Nb,Ti)(S1,0,,)
(O,0H,F),, nH,O
9. | KomkoBut* Komkovite Kkv |BaZrSi,0,-3H,0
8.1. | KonnHKHUT Koninckite Kon |Fe*(PO,)-:3H,0
: Cu, (SO,)
% 36 4
3. | Konnemnur Connellite Cnl (OH),,Cl -6H,0
. . [Fe*Fe* (SO,
4 476
7.1. | Konuamnur Copiapite Cpi (OH),20H,0
9. | Kopaueput* Cordierite Crd Mg,ALSLO
. (Na,Ca,(1)
n * - .
5. | Kopaumut-(Ce) Cordylite-(Ce) Cod-Ce BaCe,(CO,),(F.0)
: (Mg, Fe** Al,[1), (Si,ALB)
9. | Kopuepynun* Kornerupine Krn 10 >
prcRY P 0,,(OH,F),
o . |(Na,[1),Ti,(S51,0,,)
% 4772 4712
9. | KopoOutipiaur Korobitsynite Kbi (0,0H), 41,0
4. | Koponaaut Coronadite Cor | Pb(Mn* Mn*)O
4. | Kopyng* Corundum Cm |ALO,
9. | Kocmoxiop Kosmochlor Kos NaCr’'Si0O,
2. | Koctubur Costibite Csb  |CoSbS
2.1. | KocroBur Kostovite Ktv  |AuCuTe,
9. | KoctpuieBut* Kostylevite Ksv |K,ZrS1,0,-H,0
2.1. | Korynbckut* Kotulskite Ktu | Pd(Te,Bi), (x=0.4)
2.1. | Koukaput Kochkarite Koc | PbBi,Te,
8.1. | Kpanmammut* Crandallite Cdl CaAL(PO,)(PO,OH)
(OH),
: Ba(Al,Mg)(PO,,CO,)
% 4 3
8.1. | KpacHoBur Krasnovite Kv (OH),'H,0
1. | Kpemnunii Silicon St |Si
7.1. | KpuBoBuueBut* Krivovichevite Kvv Pb,Al(OH),(SO,)(OH)
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HasBanue pycckoe

E e R e Sopwmie
3. | Kpuonur* Cryolite Crl  |Na,NaAlF,
4. | Kpuntomemnan™® Cryptomelane Cml K(Mn* Mn*)O,,
9. | Kpunropummut* | Cryptophyllite Cp |K,Ca[Si,0,]5H,0
4. | Kpucrobanur Cristobalite Crs |SiO,

Sr(Mn,Y,U)
4. | KpuutoHuT Crichtonite Cic |Fe/(TiFe,CrV),

(O,0H),,
5. | Kpodopaur Crawfordite Cfd |Na,Sr(PO,)(CO,)
8.1. | Kcenotum-(Y)* Xenotime-(Y) Xtm-Y Y(PO4)
8.1. | Kcenotum-(Yb)* | Xenotime-(Yb) Xtm-Yb| Yb(PO,)
9. | Kconormur Xonotlite Xon |CaSi O (OH),
2. | Kybanur Cubanite Cbn |CuFe,S,
9. | Ky3pmenkout-Mn*| Kuzmenkoite-Mn | Kz-Mn %?I/I)r: il;_i‘_‘(g{izglz)z
9. | Ky3pmenkout-Zn | Kuzmenkoite-Zn | Kz-Zn %ﬁ?jgfgﬁ?&k
9. | Kykenr* Cookeite Ckt gﬁi&gﬁilZ(shAlL
9. | KykucBymur* Kukisvumite Kki ?;623 r)l;l“zl(; ;‘ 0
9. | Kynuokut-(Y)* Kuliokite-(Y) Klo-Y Y,Al(SiO,),(OH),F,
4. | Kymbconut* Coulsonite Cou Fe*'V¥* 0O,
9. | Kymmunrronut* | Cummingtonite Cum |[IMg MgSi O, (OH),
2. | Kynepur Cooperite Cpe |PtS
9. | Kymnerckur* Kupletskite Kpt ézlljggzlgf(l)zl{)f
4. | Kynpur* Cuprite Cpr |CuO
1. | Kynpoaypun Cuproauride Cua |CuAu
2. | Kympopoxacur Cuprorhodsite Crh |(Cu" Fe* )RR S,
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4 HasBanmue pycckoe Haspanme Coxkpa-
s U HAJINYHe AHCIICKOe HeHus ®opmyaa IMA
= B Mysee (*)
9. | Kycniungun* Cuspidine Csp | Cay(S1,0.),F,
5. | KyrHoropur Kutnohorite Kut |CaMn*'(CO,),
Kyxapenkout- Kukharenkoite-
5. (Ce)* (Ce) Kkk-Ce Ba,Ce(CO,),F
5. | Kyxapenkout-(La) él;l;harenkmte- Kkk-La |Ba,La(CO,),F
4. | Kebputkymut* Kyzylkumite Kyz Ti,V**O,(OH)
: . |Pb,, [(UO,),0
4. | Kroput* Curite Cui 3tx 204 dix
(OH), 1,-2H.,0
4. | Jlaaxur Laachite Laa |(Ca,Mn),Zr Nb,TiFeO,,
o (Na,K,Sr),.Ca _Fe.Zr TiS1
* 35 127 73776 51
9. | JlabupuHTHUT Labyrinthite Lby 0,,(0.0HH.0).Cl,
: Na,K Fe" Ti,O
- % - - 4774 277874
9. | JIabynmoBurt-Fe Labuntsovite-Fe Lab-Fe (Si.0.),(OH), - 10-12H,0
: Na,K Mg Ti O,(Si,0,)
- * - - 4 284\ 12/,
9. | JlaGynmoBut-Mg* | Labuntsovite-Mg | Lab-Mg (OH),10-12H,0
: Na,K Mn* Ti O
- - - 4 27784
9. | JlaGynmoBut-Mn | Labuntsovite-Mn | Lab-Mn (Si.0.),(OH), 10-12H,0
9. | Jlamnpoduimut* | Lamprophyllite Lmp (SrNa)Ti,Na,Ti(51,0,),
0,(0OH),
7.1. | Jlanapkur Lanarkite Lan |Pb,O(SO,)
7.1. | Jlanrut Langite Lgt |Cu,(SO,)(OH),-2H,0
(Na,Pb)(Mn?",Y)
4. | Jlanmayut Landauite Lda |(Zn,Fe),(Ti,Fe**,Nb)
(O,0H,F)O,,
5. | JJaataaut-(Ce) Lanthanite-(Ce) Ltn-Ce Ce,(CO,),"8H,0
9. | Jlarntannut-(Ce) | Laplandite-(Ce) Lpl-Ce Na,CeTiPSi,0,,-5H,0
2. | Jlaypur Laurite Lrt |RuS,
2+ R 3+ .
8.1. | Jlaysur Laueite Lae Mn*Fe”,(PO,),(OH),
8H,O
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[Tonocts ¢ BUHOTpagoBUTOM B 3rupuHe. [opa FOkcnopp, XuOuHCKHMIT MaccHB.
upuna nosns 3penus 1.5 cm
Cavity in aegirine filled by vinogradite. Mount Yuksporr, Khibiny Massif.
Field of view is 1.5 cm

Kaiimpl rériienuTa no tutanuty [opa Kykuceymuopp, XuOMHCKHN MacCHB.
upuna mosns 3peHus 2 cM
Rims of goetzenite around titanite. Mount Kukisvumchorr, Khibiny Massif.
Field of view is 2 cm



Ha3Banue pycckoe

&
§ U HAJIM4Yue Hangfme Coxpa- ®opmyana IMA
3 5 My3ee (¥) AHIJIHCKOE HIeHHsI
2. | Jagpnamment Laflammeite Lfl  |Pd,PbS,
4. | JIén Ice Ice |H,O
5. | Jlenrumut Leadhillite Lhi |Pb,(S0O,)(CO,),(OH),
9. | JlelixocheHnurt* Leucosphenite Lsp |NaBaTi,BSi O,
9. | Jleiikopanut* Leucophanite Lph |NaCaBeSiOF
. : Na_Be (Si,.Al,)
k 7 2 157 773
9. | Jleitpur Leifite Lf 0, (F,OH),
9. | Jlefiuut Leucite Let  K(AISL,O))
5. | Jlexokut-(Y) Lecoqite-(Y) Lec-Y |Na,Y(CO,),6H,0
2.2. | JIEnnuHTUT Lollingite L6  |FeAs,
. .. Na K Ti (51,0 ),
_K * - - 4778778 471274
9. | Jlemmneiinut-K Lemmleinite-K Lem-K (OH,0),-8H,0
. .. Na,K Ba, Ti(S1,0,),
Ra* _ _ 440 G T 1g\P N 10y
9. | Jlemmneitnut-Ba* | Lemmleinite-Ba | Lem-Ba (OH,0),-8H,0
4. | JIemuoOKPOKUT Lepidocrocite Lpc Fe**O(OH)
: Ba, Zn(Ti,Nb),(51,0,,),
- - - 2 4 471272
9. | Jlenxenensmut-Zn | Lepkhenelmite-Zn | Lpn-Zn (O.0H), 7H,0
9. | Jlmzapaut* Lizardite Lz g.51,0,(OH),
7.1. | Jlunaput Linarite Lna |CuPb(SO,)(OH),
. : . (Ba,Sr)(Zr,Ca)(Fe,Mg),
4. | Jluaacnerut Lindsleyite Ldy (Ti,Cr.Fe), O,
2. | Jluaaeut Linnaeite Lin |Co*Co*.S,
9. | Jluatucut* Lintisite Lts Na,LiTi O,(Si0,),-2H,0
9. | JIucubIHUAT Lisitsynite Lss |KBSi,0,
9. | JIuTBUHCKUT* Litvinskite Ltv |Na,ZrSi O (OH),
8.1. | JIutnodunut* Lithiophilite Lhp LiMn**(PO,)
o : (AlL,Li))(Mn*,Mn?*")
k
4. | Jlutuodpoput Lithiophorite Lpr 0,(OH),
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HasBanue pycckoe

>
§ U HAJINYMe aI::J:E;]clESe S:::Il; z;; ®opmyaa IMA
= B Mysee (*)
8.1. | Jlutmodocdar* Lithiophosphate Lip |Li,(PO,)
9. | Jlurocur* Lithosite Lho |K,ALSi,O (OH)
: K Na(Fe?* Mg Na)
9. | JlobanoBuT* Lobanovite Lbv 2 o 4 =2
Ti(5i,0,,),0,(OH),
9. | JloBnaput* Lovdarite Lov |KNaBe,Si O, -9H,0
. . (Na,Ca),(Mn**,Fe*")
* 4 2
9. | JloBeHur Lavenite Lav (ZTi,Nb).(S1,0,),(0,F),
(Ca,Ce,La)(Zr,Fe)
4. | JloBepuHruT Loveringite Lvg (MgFe),
(Ti,Fe,Cr,Al) O,
9. | JloBozeput* Lovozerite Lvz Na,CaZrSi O, (OH),
9. | JlomoHOCOBHUT* Lomonosovite Lom Na,Na, Ti,Na, Ti,(51,0,),
(PO,),0,
9. | JlomoHTHT* Laumontite Lmt CaAlLSi,O -4H0O
. (Na,Ce,Sr)(Ce,Th)
- * - -
4. | Jlonaput-(Ce) Loparite-(Ce) Lop-Ce (Ti.Nb),0,
9. | Jlopenuenur* Lorenzenite Lrz |Na,Ti,0,(S1,0,)
4. | Jlyemmt* Lueshite Lue NaNbO,
4. | Jlykacut-(Ce)* Lucasite-(Ce) Lca-Ce |CeTi,O,(OH)
2.1. | Jlykkynaiicaapaut| Lukkulaisvaaraite Lkk |Pd AgTe,
2+ .
8.1. | Jlynpokut* Lun'okite Lun MgMn=Al(PO,),(OH)
4H,0
4. | Marremur Maghemite Mgh |(Fe*' [ )Fe™ 0,
Marunesuoapdsen- | Magnesio-arfved- NaNa, (Mg, Fe’")
9. . Marf | .. . 2 ¢
cOHUT* sonite S1,0,,(OH),
] ——— T
9. Maruesuo Magnesm hasting Mhst NaCa (Mg, Fe’)(Si Al)
raCTUHTCUT™ site 0,,(OH),
9. Marue3uoropH- Magnesio-horn- Mhbl [1Ca,(Mg,Al)(Si,Al)
oneHauT* blende 0,,(OH),
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> HasBanue pycckoe Haspanme Coxpa-
S U HAJINYHe AHCIICKOe [eHust ®opmyaa IMA
= B Mysee (*)
Marnesuno- . : [INa,(Mg,Fe’"))
0. pubexuT* Magnesio-riebeckite, Mrbk Si,0.(OH),
Maruesuo- Magnesiotaaffeite- | Mtf-
4 raaddent-2N2S | 2N2S aNns  MeBeALO,
9 Marnesuodep- Magnesio-ferri- Mihbl [1Ca, (Mg, Fe™)[(SLADO,,]
PUTOPHOIEHAUT hornblende (OH),
4. | Marue3suodepput | Magnesioferrite Mfr MgFe* O,
Maruesuodptop- | Magnesio-fluoro- T
9' appBeacoHuT* arfvedsonite Mfarf |NaNa,(Mg,Fe™)S1,0,,F,
4. | Marnesunoxpomut | Magnesiochromite | Mchr [MgCr O,
5. | Marue3ur* Magnesite Mgs Mg(CO,)
4. | Marunetut* Magnetite Mag Fe*Fe*' O,
2.1. | Maitueneput* Michenerite Mch |PdBiTe
9. | Makarut* Makatite Mkt |Na,Si,O,(OH),-4H,0
2. | MakunaBut* Mackinawite Mkw |(Fe,Ni) , S (x =0-0.07)
5. | MakkensBunt-(Nd) Mckelveyite-(Nd) | Mkv-Nd I;;ICSB%Nd(COQa
2
5. | MakkensBunt-(Y)* Mckelveyite-(Y) | Mkv-Y |[NaBa,CaY(CO,),-3H,0
2. | MakKUHCTPUUT Mckinstryite Mck |Ag.Cu,S,
2. | Mananur Malanite Mla | Cu"*(Ir*Pt*)S,
5. | Manaxur* Malachite Mlc |Cu,(CO,)(OH),
9. | ManuHkout Malinkoite Mlk |NaBSiO,
2.2. | ManbioHut Maldonite Mdo |Au,Bi
Ca, (Ce,H,0,Ca)Mg(ALFe),
9. | ManaeBut-(Ce) Manaevite-(Ce) Mv-Ce (Mg,Ti,Fe’),[Si,0.],
[(S10,),(H,0,),1(OH),
9. | Manakcur* Manaksite Mnk [ KNaMn*Si,O
n Manran6ensH- Manganbelyankl- Mbyn Mn>(Ti.Nb).O -9H.O
KUHUT nite sz
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1 Ha3sBanmue pycckoe Hazpamme Coxbha-
S 1 HAJTMYHe . P ®opmyaa IMA
2 B My3ee () aHIJINiiCKoe HIeHHsI
8.1. | Manranropponut | Mangangordonite | Mgdo Mn*'AL(PO,),(OH),-8H,O
4. | Manranut* Manganite Mnn |[Mn**O(OH)
2. | Manranokackacut A Manganokaskasite | Mkks (Mo,Nb)S,(Mn, Al)
(OH)2+X
9. MaHraHoky- Mgnganokuklsvu- Mkki | Na MnTi Si O -4H.0
KHUCBYMUT mite 6 4788
9 MaHraH:Ha- Manganonaujaka- Mnj NaMn**ALSi.O
YAKA3UT site 6 4786
] A
9. Masratio Manganoneptunite | Mnnpt KNaleMn T,
HENTYHHUT™ S1,0,,
Manranonopaut- | Manganonordite- s
9. (Ce)* (Ce) Mnor-Ce Na,SrCeMn'S1.0,,
Mamnrano- : Mn?** Fe*'(PO,),
8.1. cerenepur Manganosegelerite| Msgl (OH)-4H,0
2+
5. | Manranotuxut®* | Manganotychite Mtyc NaMn*,(CO;),
(SO,)
. Na, CaMn Zr [S1, O
14 6 3773 26~ 72
9. | Manranossauanut | Manganoeudialyte | Meud (OH),)(H,0,C1,0,0H),
4. | ManHapauT Mannardite Man Ba(Ti V*)O,,
1. | Mapadonur Marathonite Mth |Pd Ge,
9. | Maprapur* Margarite Mrg | CaAlSi,ALO, (OH),
9. | Mapuanut Marialite Mar |Na,AlSi,O,,Cl
2. | Mapkazut* Marcasite Mrc  |FeS,
2.1. | MacnoBur Maslovite Mlo |PtBiTe
. (K,Ba,Sr)(Zr,Fe)
4. | Maruacut Mathiasite Mts (Mg.Fe), (Ti,Cr.Fe) O,
2. | Marunpaut Matildite Mtd |AgBiS,
2.1. | Marraramut Mattagamite Mtg | CoTe,
9. | Mayutunur* Mountainite Mtn KNa,(a,[51,0,,(OH)]
6H,0
2.2. | Mayxeput* Maucherite Muc N1 As,
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< Ha3sBanmue pycckoe Hassanme Coxba-
s 1 HAJTHYHe . P ®opmyaa IMA
3 B My3ee (*) aHIIHIICKOe HIeHus
2.2. | Maskur Majakite Mjk |PdNiAs
9. | MerakajabCUIUT Megakalsilite Mks |KAISiO,
9. | Meranukaut* Megacyclite Mgc KNa,Si O (OH), 19H,0
1. | Menp* Copper Cu |Cu
9. | Me3omut* Mesolite Mes |Na,Ca,(Si,Al)O, -8H,0
9. | Meiionut Meionite Me |Ca,AlSi O, (CO,)
9. | Menanonepur-(Ce) Melanocerite-(Ce) | Mcrt-Ce| Ce(SiO,,BO,),(OH,0)
7.1. | Menanteput* Melanterite Min Fe(SO,)-7H,0
9. | Menudanut* Meliphanite Mph Ca,(Na,Ca),Be, AlSI,0,,
(F,0),
2.1. | Menonut* Melonite Mit  |NiTe,
2.2. | Menerunut* Meneghinite Meg Pb ,CuSb.S ,
2.2. | MeHBIIUKOBUT Menshikovite Mnv |Pd,Ni,As,
2.1. | Mepenckuut* Merenskyite Mrk | PdTe,
. K.Ca (Si,.Al)
% 5 2 23 9
9. | MepauHout Merlinoite Mrl 0, 24H.0
2.2. | Meptuur Mertieite Met |Pd,Sb, As .
8.1. | Meccenut Messelite Msl  CaFe*(PO,),-2H,0
2. | Muapruput Miargyrite May AgSbS,
9. | Mugnenaopdut Middendorfite Mdd K,Na,Mn,Si,,(0,0H),¢
2H,0
9. | Mueunt-(Y) Mieite-(Y) Mi-Y Y, Ti(SiO,),0[F,(OH)],
. . K . (Ca,Y,REE ) [Si O ]
9. | Musepur Miserite Mis L3 Seo 8IS
P [S1,0,](OH,F),-yH,0
9. | Mukpokyun*™ Microcline Mce | K(AIS1,0,)
9. | Munapur* Milarite Mil |KCa,(Be,AlSi ,)O, -H O
2. | Muiepurt Millerite MIr |NiS
8.2. | Mumerur* Mimetite Mim |Pb,(AsO,),Cl
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Vi
Jlonapwut. ['opa Heopknaxk, Xubunckuii maccus. Pa3zmep kpucramia 6 X 6 Mm
Loparit. Mount Njorkpakhk, Khibiny Massif. Crystal size 6 x 6 mm

Hepocxm. Maccus Adpukanga. Pasmep kpuctamia 5 X 5 MM
Perovskite. Afrikanda Massif. Crystal size 5 X 5 mm




1 Ha3sBanmue pycckoe Hassanme Coxba-
s 1 HAJTHYHe . P ®opmyaa IMA
> B My3ee () aHIJINiicKoe HIeHHsI
: . Na, BaY (CO,) (HCO,)
- * - - 25 2 3711 3/4
5. | MuneeBut-(Y) Mineevite-(Y) Mev-Y (SO,),E.Cl
8.1. | Mutpugarut* Mitridatite Mit |CaFe*,0,(PO,),-3H,0
2.1. | MutpodanoBur Mitrofanovite Mitv | Pt,Te,
o Na,(Ca,Na) Fe Zr. Si
9. | MoroBuaur Mogovidite Mgo or 1z T23Ts
8 8% 10 (Cco,)(0H),
(Ca,REE)
9. | Mosanapur-(Ce)* | Mosandrite-(Ce) | Msd-Ce|[(H,0),Ca L] ]
Ti(S1,0,),(OH),(H,0),
2. | MonubneHut* Molybdenite Mol |MoS,
4. | Monubaut* Molybdite Myb MoO,
4. | MoarnOOIOMEHUT Molybdomenite Mdm PbSe‘”O3
8.1. | Monamut-(Ce)* Monazite-(Ce) Mnz-Ce Ce(PO,)
8.1. | Monanut-(La)* Monazite-(La) Mnz-La La(PO,)
8.1. | Monamut-(Nd) Monazite-(Nd) Mnz-Nd|Nd(PO,)
9. | MoHronut Mongolite Mgl C2,Nb51,0,,(OH),
6H,0
. . (Au,Ag,Sb,Bi,Pb)
% 23
2.1. | MouTOpeiint Montbrayite Mnb (Te,Sb,Bi,Pb).,
8.1. | Montromepuut* | Montgomeryite Mgm Ca,MgAl,(PO,)(OH),
12H,0
8.1. | MounTteOpa3ut* Montebrasite Mbs | LiAI(PO,)(OH)
9. | Moutnuemaut* Monticellite Mtc |CaMg(SiO,)
MounTmopuII- o (Na,Ca) ,(Al,Mg),Si,0
9. N Montmorillonite Mnt (OH),nH,0
2.1. | Monueunt* Moncheite Mon | Pt(Te,Bi),
2.1. | MonuetyHnapautr | Monchetundraite Mtdr |Pd,NiTe,
8.1. | Mopas3ut* Moraesite Mae Be,(PO,)(OH)-4H,O
7.1. | Mopeno3ut* Morenosite Mren Ni(SO,)-7H,0
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Ha3zBanue pycckoe

1>
§ ¥ HAJIHYHe Hazpanue Coxpa- ®opmyaa IMA
> B My3ee (*) aAHIJIHiCKOe HIeHHsI
9. | MopuMoOTOUT Morimotoite Mmt |Ca(TiFe*")(SiO,),
1. | Myaccauut* Moissanite Moi |SiC
10. | Mynyut Moolooite Moo | Cu(C,0,)'nH,O
9. | Mypmanut* Murmanite Mmn Na, Ti,Na, Ti,(51,0,),0,
(H,0),
2. | MypyHckuT Murunskite Mu K (Cu,Fe),S,
9. | MyckoBur* Muscovite Ms | KAL(Si,Al)O, (OH),
.. Ca,(A1,V*)(S1,0.)(Si0,)
% 2 2 277 4
9. | MyxuHur Mukhinite Muk O(OH)
1. | Mpiubsk Arsenic As |As
9 Ha6anamnpodun- | Nabalamprophyl- Nlm (BaNa)Ti,Na,Ti
e lite P 1(s1,0.),0,(0H),
8.1. | Habadur* Nabaphite Nbh |NaBa(PO,)-9H,0
9. | Harempmmunrut | Nagelschmidtite Nsc¢ |Ca(Si0,),(PO,),
2. | Harmarut* Nagyagite Ngy [Pb,(Pb,Sb).S ](Au,Te),
8.1. | Hakadut* Nacaphite Ncp  |Na,Ca(PO,)F
8.1. | Hanunowut Nalipoite Nlp |NaLi,(PO,)
8.3. | HamuOut* Namibite Nmb |Cu(BiO),(VO,)(OH)
9. | Hapcapcykut* Narsarsukite Nar  Na(TiFe*)Si (O,F),
8.1. | Hactpodur* Nastrophite Nsp |NaSr(PO,)-9H,0
9. | Haramuut* Natalyite Nta |NaV*'Si0O,
9. | Harucut* Natisite Nts | Na,TiO(SiO,)
5. | Harpur* Natrite Nat |Na (CO,)
9. | HarpoGontBymur | Natroboltwoodite | Nbwd |Na(UO,)(SiO,0H)-H,O
10. | Harpokcanar* Natroxalate Nx Na(C0O,)
9. | Harpomut* Natrolite Ntr | Na,Si,Al)O,,-2H,0
5. | Harpou* Natron Nt Na/(CO,) 10H,0
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HasBanue pycckoe

&
§ 1 HAJIMYHE Hasanue Coxpa- ®opmyaa IMA
2 B My3ee (*) aHIJIHiCKOe HIeHHsI
9. | Harpocumur* Natrosilite Ns  |Na,Si O,
4. | Harporantur* Natrotantite Ntan Na,Ta,O
8.1. | Harpodocddar* Natrophosphate Nap |Na(PO,),F-19H,0
2.1. | HaymanHuT Naumannite Nau Ag,Se
.. Na Fe?* Ti(Si0,),0
9. | Hadeprucur* Nafertisite Naf 3 M0 28 e 72T
dep (OH) F(H,0),
5. | Haxkomnut Nahcolite Nah | NaH(CO,)
8.1. | Haxmour Nahpoite Nhp Na,(PO,OH)
3. | Heitbopur* Neighborite Nbo NaMgF,
o (Na,[1).Nb,(51,0,.)
% 8 4 471272
9. | HenagxkeBuuuT Nenadkevichite Nkv (O,0H), 81O
Heorokut* Neotocite Neo | (Mn,Fe)SiO,-H,O (?)
Hentynut* Neptunite Npt |KNa LiFe* TiSiO,,
: NaK_ Fe(Ti,Nb),(Si,0,.)
- - - 3 4 471272
9. | Heckeapaut-Fe | Neskevaaraite-Fe | Nsv-Fe (O,0H),-6H,0
8.1. | HedpenoBur* Nefedovite Nef |Na.Ca,(PO,)F
9. | Hepemuu* Nepheline Nph | Na,K(ALSiO,,)
(NalJ)[J Ba,Ti,
9. | HeuemoctoBut®* | Nechelyustovite Nec | Nb,(Na,,[)Ti,(81,0,),0,
(OH), (H,0),,
1. | Huromwur Niggliite Nig |PtSn
5. | Huepepeut Nyerereite Nye |Na,Ca(CO,),
2.2. | Hukenun* Nickeline Nc |NiAs
1. | Hukenb Nickel Ni |Ni
7.1, HuKererexca- Nickelhexahydrite | Nhhy Ni(SO,)-6H,0
THIPHAT
2.2. Hukembexyt- Nickelskutterudite | Nskt | (N1,Co,Fe)As,
TEPYIUT
2+ 3+ 1
9. | HukmenpaukoBut | Nikmelnikovite Nmn Ca,FeFe™ AL(SIO,),

(OH),,
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HasBanue pycckoe

&
§ U HAJIM4Yue Ha3B§Hne Coxpa- ®opmyaa IMA
&2 B My3ee (*) AHIVIMUCKOEC HICHUA
1. | Hunbcenur Nielsenite Nie | PdCu,
2.2. | Hunanapcur Nipalarsite Nip |NiPd,As,
2.2. | Hucour Nisbite Nis | NiSb,
Na (Si Al)
9. | Hozean™ Nosean Nsn 8. 0.0
0,,(80,)-H,0
4. | HomaHut Nolanite Nol V' Fe’* O ,(OH),
: Na, Fe** (Si,Al),0
% 0.3 2 ? 4710
9. | Hourponur Nontronite Non (OH), nH,0
9. | HopGeprur Norbergite Nrb |Mg (SiO))F,
9. | Hopmur-(Ce)* Nordite-(Ce) Nor-Ce |Na,SrCeZnSi O .
9. | Hopmur-(La)* Nordite-(La) Nor-La |Na,SrLaZnSi O,
4. | Hopacrpauaut®* | Nordstrandite Nsd | Al(OH),
9. | Hopmanaut* Normandite Nmd N%C%Mn’Fe)Z(TI’Nb’Z%
(81207)202F 2
5. | Hopcerur Norsethite Nst | BaMg(CO,),
5. | Hoprynut Northupite Nup NaMg(CO,),Cl
2. | OBuxuuT Owyheeite Owy AgPb Sb S,
9. | OnuHIIOBUT Odintsovite Odt K Na,a,TiBe,Si O,
Na,Sr [(H,0),Na]
9. | OguxuHYanT Odikhinchaite Odk |CaMn Zr,NbSi(Si,,0.))
O(OH),(CO,)-H.,O
9. | Okenur Okenite Oke Ca Si O, 18HO
9. | OxepmanuT* Akermanite Ak |CaMgSi O,
n OKcHKaIbIHO- Oxycalciopyro- Ocpel | CaNb.O
UPOXJIOP chlore 272760
2. | Onanraur Oulankaite Oul |Pd.Cu,SnTe,S,
5. | ONEKMHUHCKHUT Olekminskite Okm |Sr,(CO,),
: NaAl, Al (Si0,,)
9. | Onenur Olenite Ole 3 0r 6 I8
(BO,),0,(OH)
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HasBanue pycckoe

&
§ U HAJIM4yue Ha3B§HHe Coxpa- ®opmyana IMA
3 5 Mysee (¥) AHJIHCKOE e HHsI
8.1. | Onumnut* Olympite Oly |LiNa,(PO,),
1. | OnoBo Tin Sn |Sn
: (Ba,Sr)(Na,Sr,REE )
* 2
8.1. | Onbrur Olgite Olg Na(PO,),
2.2. | Omeitut Omeiite Ome |OsAs,
9. | Omdarut* Omphacite Omp |(Ca,Na)(Mg,Fe,Al)Si,0,
4. | Onan Opal Opl ' SiO,nH,0
9. | OpranoBaut-Mn* | Organovaite-Mn | Org-Mn K,MnNb,(51,0,,),0,
5-7TH,0
: K Zn(Nb,Ti),(Si,0..)
- - - 2 4 471272
9. | OpranoBaut-Zn Organovaite-Zn Org-Zn (O,0H),-6H,0
2. | Opukwur* Orickite Ori | CuFeS,;nH,O
2.2. | Opcenur Orcelite Orc |Ni,_As, (x » 0.25)
9. | Oprokimnaz* Orthoclase Or |K(AIS1,0,)
2. | Ocapcur Osarsite Osa |OsAsS
1. | Ocmuii Osmium Os |Os
8.1. | OTeHur Autunite Aut | Ca(UO,),(PO,), 10-12H,0
2. | ITaBoHHUT Pavonite Pav |AgBiS,
2.1. | [Tagmaur Padmaite Pdm PdBiSe
2.2. | [Tanapcranua Palarstanide Pls |Pd(Sn,As),
1. | Mamnamguit Palladium Pd |Pd
2.2. | [Tannamoapcenuy | Palladoarsenide Pda PdAs
29, [TannagoBuc- Pall.adoblsmuthar- Pba Pd(As,Bi)
MyTapCeHH/]T senide 2
1. | IMammamorasutut Palladothallite Pdt |Pd.Tl
9. | Ilanpiropckur Palygorskite Plg (Mg,AD,51,0,(OH)-
4H,0
2. | Ilanckuut Panskyite Pky |Pd,AgPbS,
[TaonoBut Paolovite Plv  |Pd Sn
[TapaBuHOTpa- : : (Na, L), (Ti*",Fe*),(S1,0,),
0. oBHT* Paravinogradovite | Pvgd (SLAIO, )(OH), O
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®depcmanut. ['opa DBecnoruopp, XubuHckuit MaccuB. Pasmep kpucramia 4 X 4 Mmm
Fersmanite. Mount Eveslogchorr, Khibiny Massif. Crystal size 4 x 4 mm

Kacanut. ['opa FOxcnopp, Xubunckuii MmaccuB. [lluprna nomus 3penus 2 cm
Kasanite. Mount Yuksporr, Khibiny Massif. Field of view is 2 cm
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1 HaszBanue pycckoe Haspanme Coxba-

s U HAJINYHe . P ®opmyaa IMA

v 5 My3ee (¥) AHIJIHCKOE e HHsI

9. | Ilaparonut* Paragonite Pg |NaAl(Si,A)O, (OH),

. Na K Fe** (Si,0, OH)

9. | IlapaepioBuT Paraershovite Psh 3.3 - 2 Ao 2

Pacp (OH),(H,0),
9. | [Mapakenapimut* | Parakeldyshite Pkel |Na ZrSi O,
9 [Tapaky3sMenkout-| Parakuzmenkoite- Pkz-Fe (K,Ba),Fe,Ti (S1,0,,),
" Fe Fe (OH,0),,-20-28H,0
: Na K Mg Ti
- - 878 47716
9 11\'[/{21paJ1a6yHuo131/IT ijralabuntsowte Plab-Mg (Si,0,,) (OH.0), -
8 8 20-24H,0
Na_, Ti (51,0,),
[PO,(OH)],

0. CHOZPP?;I: MOHO Paralomonosovite | Plom [POZ(OH)Z]yyO2
[(OH.F), 0] [0<x
<2,0<y<1,0<z<I]

5. | IlapanbCTOHUT Paralstonite Pasn | BaCa(CO,),

9. | Ilapanarucut* Paranatisite Pnts | Na TiO(SiO,)

9. | [Napanarponut* Paranatrolite Pntr |Na,(S1,Al)O,,-3H,0

9. | [Tapaymb6ut* Paraumbite Pumb K Zr H(Si,0,),-:3H,0
(Ba,Na,K),

9. | Ilapaunenunut-Ba | Paratsepinite-Ba | Ptse-Ba|(Ti,Nb),(S51,0,))
(OH,0),-4H,0

. (Na,Sr,K,Ca) (Ti,Nb),

9. | [Tapauenunut-Na | Paratsepinite-Na | Ptse-Na (Si,0,,)(0,0H),-4H,0

: NaCa,(Mg,Al)(S1 Al)
% 2 4 6 2

9. | [Tapracur Pargasite Prg 0,,(OH),

5. | [Napuzur-(Ce)* Parisite-(Ce) Pst-Ce |CaCe (CO,),F,

5. | Ilapusut-(La) Parisite-(La) Pst-La |CaLa (CO,),F,

2. | [Tapkeput* Parkerite Prk  |Ni,(Bi,Pb) S,

2. | IlayroBur Pautovite Ptv  |CsFe,S,

8.1. | [laxomoBckuut* | Pakhomovskyite Phv | Co,(PO,),"8H,0

9. | Ilextomut* Pectolite Pct  NaCa,Si,O,(OH)
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1 Hassanue pycckoe Haspanme Coxba-
s U HAJINYHe . P ®opmyaa IMA

v B My3ee (¥) aHIIHiiCKOe e HHst

9. | IlenkBunkcur™* Penkvilksite Pvl |Na,TiS1,0,,-2H O
7.1. | llenrarugput* Pentahydrite Phy |Mg(SO,)-5H,0

2. | llentnanaut* Pentlandite Pn (NiFe),S,

. K ,NaCa(Si, Al )O. -
% 9 24 12 72
9. | Ilepnuanur Perlialite Pll 15H,0
4. | IlepoBckur* Perovskite Prv |CaTiO,
3+ Ty
9. | Ilepporeputr-(Ce) | Perrierite-(Ce) Prr-Ce C§4MgFe 1105
(51,0,),

9. | lleranur Petalite Ptl  |LiAlIS1,O,,

9. | Ilerapacut* Petarasite Pra Na,Zr,51,0,(CLOH)

2H0

5. | Ilerepcenut-(Ce)* | Petersenite-(Ce) Pet-Ce Na,Ce (CO,),

2.1. | Ilerrur* Petzite Ptz Ag,AuTe,

9. | IlmxoHUT Pigeonite Pgt | (Mg,Fe,Ca),Si,0,
7.1. | IIuKKepUHTUT Pickeringite Pkg |MgAl(SO,),-22H,0
2.1. | ITunb3eHut Pilsenite Pse |Bi,Te,

2. | [Mupapruput* Pyrargyrite Pyg |Ag,SbS,

2. | IMuput* Pyrite Py |FeS,

: Mg Fe** (CO,)
% 6 2 3

4. | ITupoayput Pyroaurite Pya (OH), -4H,0

4. | Iupomro3ut* Pyrolusite Pyl |MnO,

8.1. | Ilupomopdur* Pyromorphite Pym Pb(PO,),Cl

9. | Ilupon Pyrope Prp |Mg,AL(SiO,),

9. | llmpocmanut-(Fe)*| Pyrosmalite-(Fe) | Pys-Fe Fe* Si O, (OH),,

9. | lMupocmanut-(Mn) | Pyrosmalite-(Mn) | Pys-Mn|Mn** Si O, (OH,CI),,

4. | Iupodanut* Pyrophanite Pph |Mn*'TiO,

2. | llupporun* Pyrrhotite Pyh |Fe S,
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Ha3Banue pycckoe

&
§ U HAJIM4Yue Hangfme Coxpa- ®opmyaa IMA
2 5 My3ee (*) AHIJIHICKOE HIeHHsI
5. | [lupcconut* Pirssonite Pss |Na,Ca(CO,),2H,0
T K Na (Si Al)
2 6 6 6
9. | IlutunpsaHOUT Pitiglianoite Pgl 0.,(S0,)2H.0
1. | Ilnaruna Platinum Pt [Pt
. | [lmombomar- Plumbopalladinite | Ppdn | Pd.Pb,
JaIUHUAT
7.2. | IloBemmut* Powellite Pwl  Ca(MoO,)
5. | llognecuoutr* Podlesnoite Pod |CaBa(CO,),F,
7.1. | Ilo3HsIKUT Posnjakite Pnk |Cu,(SO,)(OH),-H,0
3. {éo;imaeBaHT- Polezhaevaite-(Ce)| Pzv-Ce |[NaSrCeF,
. [Ag,CuS ]
2. | IlonmuGa3zut Polybasite Plb oA
Y [(Ag,Cu),(Sb,As) S ]
2. | llomunumwur Polydymite Pld Ni*N’°S,
9. | llomunutuonut* | Polylithionite Pln  |KLi,AlSi,O,F,
: Na (Na,Ca ) Na Ti Na
9. | [lonudur Polyphite Ppt O A e 22 2
L P P 11i(s1,0,),(PO,),O,F,
9. | Hommymur* Pollucite Pol |Cs(Si,ADO,-nH,O
4. | Iloptnanaut Portlandite Por |Ca(OH),
2.2. | IloybGaur Poubaite Pub  PbBiSe,Te,S),
4. | Ilpaiinepur* Priderite Pdr K(TiFe’)O,,
9. | Ilpenut* Prehnite Prh |Ca Al(S1,ADO, (OH),
2. | Ilpyctur Proustite Prs |Ag,AsS,
4. | IlceBnOOPYKHUT Pseudobrookite Pbrk |(Fe’*, Ti)O,
8.1. | [lceBmomamaxut | Pseudomalachite Pmlc |Cu,(PO,),(OH),
2.2. | [Icenomeptuutr | Pseudomertieite Pmet Pd_ (Sb,As), (x=0.1-0.2)
: Ca,(MgAl )(51,0,)(Si0,)
9. | Hymnemmuur-(Mg) Pumpellyite-(Mg) | Pmp-Mg (OH), 1,0
. .. Li{Ti (OH),[Si,0
9. | IlynkapyaitBut* Punkaruaivite Pka 2 28l
YHIAPY (OH)]}-H,0
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Ha3Banue pycckoe

&
§ U HAJIM4Yue all-fl?;l]:;}clzse C(Zflput ®opmyana IMA
= B Mysee (*) m
8.1. | Ilypmyput* Purpurite Pur Mn**(PO,)
9. | [arenxout-(Y)* | Pyatenkoite-(Y) Pyt-Y |Na,YTiSiO 6H,O
8.1. | Pabmodan-(Ce)* | Rhabdophane-(Ce) | Rha-Ce |Ce(PO,)-H,O
8.1. | Pabmodan-(La)* | Rhabdophane-(La)  Rha-La |La(PO,)-H,O
8.1. | Pabnodan-(Nd) Rhabdophane-(Nd)| Rha-Nd |Nd(PO,)-H,O
2.1. | Pagxakpumaant* | Radhakrishnaite Rhk |PbTe,(CLS),
: . |[Na,Mn*"Ti__(Si O, )
* 3 377025 8720
9. | Paur Raite Rai (OH),- 10H,0
2.1. | PakmumoxuT Rucklidgeite Ruk | PbBi,Te,
2. | Pamzmopur Ramdohrite Rdh Pb,,Fe, Mn, I, Cd,
Ag2.SSb10‘SS24
2+ 4+ 3+ .
4. | Pancwrent* Ranciéite Rnc (Ca,Mn™),,(Mn*,Mn™)0,
0.6H,0
2. | Paceymur* Rasvumite Rsv  KFe,S,
. Nals(;a3Fe3(Na,Zr)3
9. | Pacnakut* Raslakite Rsk |Zr,(Si,Nb)Si,.O.,
(OH,H,0), (C1,0H)
: Na, K Ca Fe.Zr Si_ O
9. | PacuseraeButr* Rastsvetaevite Rvt 270 8 7 120 36T 2 T
(OH,0),C,
: Na, Si, O, (OH), -
* 167716 — 27 26
9. | PeBour Revdite Rev 28H,0
5. | Pemonaut-(Ce) Rémondite-(Ce) Rém-Ce |Na,(Ce,Ca,Na),(CO,),
5. | Pemonaut-(La) Rémondite-(La) Rém-La|Na,(La,Ca,Na),(CO,),
9. | Penreur Rengeite Rge |Sr,Ti,ZrO,(S1,0.),
2. | Penuur Rheniite Rhn |ReS,
7.1. | Perrepcut* Retgersite Rtg |Ni(SO,)-6H,0
2+ Fadt
9. ' Pubexur* Riebeckite Rbk | (Fe Fer)
S1,0,,(OH),
9. | Punmepmxreputr | Reedmergnerite Rm |NaBSi,O,
2.1. | Pukapaut Rickardite Rkd |Cu, Te,
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1 Ha3Banue pycckoe Haspanme Coxba-
s U HAJINYHe . P ®opmyaa IMA
v 5 My3ee (*) AHIJIHICKOE IIeHHsI
8.1. | Pumxoponbrut* Rimkorolgite Rolg |BaMg (PO,),-8H,0
4. | PunepcoHHUT Rynersonite Rys CaTa,O,
o : (Ca,REE )Na(NaCa)
- * } - 3
9. | Punkur-(Ce) Rinkite-(Ce) Rin-Ce Ti(Si,0,),(OF)F,
: : Na(NaCa)
%
9. | Puxrepur Richterite Rct Mg.Si.0,,(OH),
5. | Pogoxpo3ut* Rhodochrosite Rds  'Mn(CO,)
9. | Po3enOymur Rosenbuschite Rbs CaZr,Na ZiTi(S1,0,),
(OF),F,
2+ 3+ 3+
8.1. | PoxkOpumxeut Rockbridgeite Rkb (Fe® Fe™ys)Fers(PO,);
(OH),
2. | PokcOent* Roxbyite Rox |Cu,S;
4+
4. | Pomanemnt Romanechite Rmn (BaiizO)z(Mn ’
Mn )5010
9. | Pockoamut Roscoelite Rel  [KV* (Si,Al)O, (OH),
9. | Poynanmut-(Y)* | Rowlandite-(Y) Row-Y Fe*'Y (51,0,)F,
7.1. | Pouenut* Rozenite Rzn |Fe*(SO,)-4H0
2. | Pyapcur Ruarsite Rua |RuAsS
9. | PyOuxnuun Rubicline Rub | Rb(AIS1,0,)
5. | PyBumur Rouvilleite Rvl |Na,Ca,(CO,),F
1. | PycTenOyprut* Rustenburgite Rsb |Pt,Sn
1. | Pyrenuii Ruthenium Ru |Ru
4. | Pytun* Rutile Rt |TiO,
: BalITiNbNa,Ti(Si,0.)
9. | Caamut Saamite Saa 3 272
O,(OH),(H,0),
: NaCa (Mg,Al)(Si,AL)
9. | Camanaraur Sadanagaite Sdg 0,,(OH),
Canbepuut Sudburyite Sdb |PdSb
Caxunut-(Ce)* Sazhinite-(Ce) Szi-Ce Na,CeSi O ,-2H,0
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KenTtbpykeut. Ymenwe 'akmana, ['opa FOkcriopp, XuOuHCKH MacCHB.
Pazmep kpucramia 2 X 2 MM
Kentbrooksite. Gakman Gorge, Mount Yukspor, Khibiny Massif. Crystal size 2 X 2 mm

b ; J 7, S ;
Jlopennenut. ['opa ®nopa, JloBozepckuit MaccuB. Pazmep kpucramia 1 X 1.2 cm
Lorenzenite. Mount Flora, Lovozero Massif. Crystal size 1 X 1.2 cm




Ha3Banue pycckoe

&
§ U HAJIM4Yue Hangfme Coxpa- ®opmyna IMA
2 5 My3ee (*) AHIJIHICKOE HIeHHsI
9. | Cazpikunaut-(Y)* | Sazykinaite-(Y) Szn-Y Na,YZrSi O, 6H O
2. | Camanuut Samaniite Smn |Cu,FeNiS,
4. | Camapckut-(Y) Samarskite-(Y) Smk-Y | YFe*'Nb,O,
9. | Canumun*® Sanidine Sa  |K(AISi,0,)
9. | CanoxnaukoBut* | Sapozhnikovite Spz | Nay(AlSi O, )(HS),
: (Ca,Na) .(Mg,Fe).(S1,Al)
* 0.3 3 4
9. | Canonur Saponite Sap 0, (OH).-4H,0
. Mg, (Mg.Al,)
%k 4 3
9. | Candupun Sapphirine Spr 0,[Si A19O36]
* : Na,.Zn (S1,AD), O,
9. | CaykoHur Sauconite Sau (OH),-4H,0
2.2. | Cadpdmopur Safflorite Saf | CoAs,
8.1. | CBanbeprur Svanbergite Svb |SrAL(SO,)(PO,)(OH),
1. | CBunen Lead Pb |Pb
9. | Cebomnur Cebollite Cbl |Ca,AlL(S10,),(OH),
: CaMgFe’ (PO,),
8.1. | Cereneput Segelerite Sgl (OH)-4H,0
. . . Na,(Ce,Sr),TiS1,0
- * - - 4 ) 818
9. | Ceitnut-(Ce) Seidite-(Ce) Sei-Ce (O.OH,F),-SH,0
. . Na,Zr Na,MnTi
1 k 2772 2
9. | Ceitnozeput Seidozerite Sdz (SLO.),OF,
9. | CekanuHaur Sekaninaite Skn | Fe*" Al,SiO
9. | Cemamonut* Celadonite Cel |KMgFe''Si,0, (OH),
NaTi,(Ti,Na,Fe,Mn),
9. | CenuBanoBaut* Selivanovaite Svn (51,0,),0,(OH,H,0),
nH,O
2. | Cemcepiutr* Semseyite Ssy |Pb,Sb.S
: Pb(Mn,Y,U)(Fe,Zn),
4. | Cenaur Senaite Sna (Ti,Fe.Cr,V), (O,0H),,
9. | Cenuonut* Sepiolite Sep |Mg,Si O, (OH),"6H,0
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HasBanue pycckoe

&
§ U HAJIM4Yue Ha3B?HHe Coxpa- ®opmyaa IMA
v 5 My3ee (*) AHIJIHCKOE HIeHHst
1. | Cepa Sulphur S S
9. | Cepannutr* Serandite Srd  |NaMn** Si,O,(OH)
: Na, (Ca,Mn,)(Na, Fe)
15 3 3 2
9. | CepreBanur Sergevanite Sgv 7+ Si, 0. (OH), H,0
1. | Cepebpo* Silver Ag |Ag
5. | Cuneput* Siderite Sd  |Fe(CO,)
7.1. | Cuneporun Siderotil Sdt  |Fe(SO,)-5H,0
: . : KFe** Al(Si,Al)
9. | Cugepoduiiut Siderophyllite Sid 2 22
pod phy 0, (OH),
5. | CunopeHkut™ Sidorenkite Sdo |Na,Mn(PO,)(CO,)
4. | CunneHur Sillénite Sén |Bi,SiO,,
9. | Cunmumanut* Sillimanite Sil - |ALSIO,
2.1. | CunbBaHUT Sylvanite Syv |AgAuTe,
8.2. | CumIuie3uT Symplesite Sym Fe*' (AsO,),"8H,0
4. | CummncoHuT* Simpsonite Spn | Al,Ta,0,,(OH)
5. | Cunxusut-(Ce)* | Synchysite-(Ce) Syn-Ce |CaCe(CO,),F
5. | Cunxusut-(Y) Synchysite-(Y) Syn-Y |CaY(CO,),F
9. | Cupnesur Searlesite Sle | NaBSi O,(OH),
9. | Cutunakut* Sitinakite Sit KNa,Ti,51,0,,(OH)
4H,0
o : Na (Mn** Na)Ca Fe*" Zr
8 2 6 3773
9. | Cuynaur Siudaite Siu NbSi25 074 ( OH)2 1 SH, 0
1. | Ckaepraapaut Skaergaardite Skg |PdCu
2.1. | CkunneHut* Skippenite Skp |Bi,Se Te
9. | Cxonerut* Scolecite Sle | Ca(Si,Al)O,,-3H,0
8.2. | Ckopoaut* Scorodite Scd  |Fe’'(AsO,)-:2H,0
4. | Ckynut Schoepite Sho (UO,),0,(OH) -12H,0
2.2. | CkyTTepyaut Skutterudite Skt | CoAs,
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HaszBanue pycckoe

&
§ U HAJIM4ue Haaszﬂne Coxpa- ®opmyaa IMA
> B Mysee () aHIJIMHCKOe HIeHusl
2. | Cmaittut Smythite Syt |(Fe,Ni),, S, (x=0-0.3)
5. | CmutcoHuT* Smithsonite Smt |Zn(CO,)
Na (Na,Ca)(NaCaMn)
9. | CoboneBur* Sobolevite Sob  |Na,Ti,Na (TiMn)(S1,0.),
(PO,),0,(OF)F,
2.2. | CoboneBCKUT Sobolevskite Sov |PdBi
9. | Comanur* Sodalite Sdl |Na,(S1,Al))O ,Cl
9. | Comnuut Soddyite Sod | (UO,),(Si0,)(H,0),
2.1. | Comuent* Sopcheite Sop |AgPdTe,
4. | Cocenkour* Sosedkoite Sos K, Al Ta,O.0
2.2. | Cneppunut* Sperrylite Spy |PtAs,
9. | Cneccaptun® Spessartine Sps |Mn*" AL(SiO,),
2. | CIMOHKOIIUT Spionkopite Spi |Cu,S,,
9. | Cnogymen* Spodumene Spd |LiAlSi,0,
7.1. | CCOMOTBHOKUT Szomolnokite Szo |Fe(SO,)-H,0
9. | CraBponut* Staurolite St |Fe*",AlSi,0,,(OH)
2. | Crannun® Stannite Stn |Cu,FeSnS,
1. Cranmona- Stannopalladinite Spdn | (Pd,Cu),Sn
JaMHUT
9. | CreBeHCUT Stevensite Stv (Ca,Na)XMg3_ySi ,0,,(OH),
9. | Crennepur Stellerite Ste | Ca,(Si Al )0, -28H,0
CreHcTpynuH- : Na CeMn*' Fe** Zr(PO,).
9. (Ce)* Steenstrupine-(Ce) | Ssp-Ce Si 0, (OH).3H.,0
2. | Credanur Stephanite Sph | AgSbS,
2., | Crubmona- Stibiopalladinite | Stpdn |Pd.Sb
JJAJUHUAT 572
Crubuorantasut* | Stibiotantalite Sttl  |Sb*TaO,
CtuoHUT Stibnite Sbn |Sb,S,
2.2. | Cruimyoreput™ Stillwaterite Slw  |PdAs,
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HasBanue pycckoe

&
§ U HAJINYMe ag?;ﬁ;‘:gge ?“(g:& 2;; ®opmyaa IMA
= B Mysee (¥)
9. | Crunpbur-Ca* Stilbite-Ca Stb-Ca |NaCa,(Si,,Al))O,,-28H,0
: (K,Ca,Na)(Fe,Mg,Al)
* 8
9. | Ctuneninomenan™® | Stilpnomelane Stp (Si.Al) (0,0H), -nH,0
9. | Ctucuut Steacyite Scy K, ,(Na,Ca),ThSiO,
2.2. | Ctucraur Stistaite Sst  |SnSb
9. | Croke3ut Stokesite Sks | CaSnS1,0,-2H,0
8.1. | Crponagenbdur | Stronadelphite Sad |Sr(PO,).F
9. | CtpoHanbcut Stronalsite Sns  |Na,SrAlSiO
5. | CrpoHiuanut™ Strontianite Str - |Sr(CO,)
8.1. CTPOHIHOBHT- Strontiowhitlockite| Swht |Sr,[1Mg(PO,OH)(PO,)
JIOKUT ? 3 476
3. CTpOf tHostio- Strontiofluorite Sflr | SrF,
OpHUT
2. | Cyrakuur Sugakiite Sgk | Cu(Fe,Ni) S,
2. | CynbBaHUT Sulvanite Sul |Cu, VS,
4. | Cypuk Minium Mnm |Pb*Pb*" O,
1. | Cyppma Antimony Sb |Sb
2. | Cpanepur* Sphalerite Sp  |ZnS
0. I([:I?Te*p()%p Thar- Sphaerobertrandite | Sbtd | Be,(Si0,)(OH),
(H,0),,Na,(Ca,Mn,)
. (Na,Fe)Zr.[ISi
9. | Cancyprut Selsurtite Ssu 2 3
P [Si,,0,,(OH),] (OH)
CI'H,O
9. | TaitHmonmut* Tainiolite Tai |KLiMg,Si, O F,
: (Mn?*,Ca), (Mn*")
* 2x 1-x
4. | Takanenut Takanelite Tkn 0,-0.7H,0
9. | Tanenut-(Y)* Thalénite-(Y) Tle-Y Y, S1,0,F
2. | Tankycut Thalcusite Thl  |(Cu,Fe),TLS,
9 Tannuiidapma- Thglhumpharma- Tpsd TlFe,[(AsO,),(OH),]
KOCHJICPUT cosiderite 4H20
2. | Tannaxur Talnakhite Tk |CuyFeS
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9 Ha3sBanmue pycckoe Haspanme Coxba-
s 1 HAJTHYHe . P ®opmyaa IMA
v B My3ee (*) aHIJINiicKoe HIeHHsI
2. | Tanxammepur Thalhammerite Tha |Pd Angi S,
9. | Tampk* Talc Tlc g£,51,0,(OH),
4. | Tantanut-(Fe) Tantalite-(Fe) Ttl-Fe Fe2+Ta2O6
4. | Tantamut-(Mn)* | Tantalite-(Mn) Ttl-Mn |Mn*'Ta, O,
4. | Tantut* Tantite Tan |TaO,
4. | Tarmmonut-(Fe) Tapiolite-(Fe) Tap-Fe |Fe*'Ta,O,
. Na(NaCa)(Mg.Al)
9. | Tapamur Taramite Trm . 302
P (Si.A1)O, (OH),
2. | Tapkuanut* Tarkianite Trk | (Cu,Fe)(Re,Mo),S,
. Na Sr,Ca Fe,Zr NbSi
9. | Tacekur Taseqite Tsq 12773 6 73 3 25
0.,(0,0H,H,0),C,
: Ca,Si(OH) (CO,)
% 3 6 3
7.1. | Taymacur Thaumasite Tma (SO,)- 12H,0
9. | Taymaaaut* Townendite Twn |NaZrSi O,
4. | Tayconut Tausonite Tau |SrTiO,
9. | Taxepenur* Tacharanite Tch | Ca ALSi O, (OH),
. ... (Y,Na) (Ca,Na,
-(Y)* - } 6
3. | Teeittut-(Y) Tveitite-(Y) Ttt-Y REE ),.(Ca,Na)F,,
2.1. | Tenapronanut Telargpalite Tlp |(Pd,Ag),Te
1. | Tenmyp* Tellurium Te |Te
4. | Tennypur Tellurite Tlr  TeO,
2.1, | lemtyposic- Tellurobismuthite | Tbi | Bi,Te,
MYTHT
2.1. Tennyportar- Telluropalladinite Tpdn |Pd Te
JIATUHUT 9774
2.1. | Temaramut Temagamite Tem |PdHgTe,
7.1. | Tenapaut Thénardite Thn Na/(SO,)
Tenreput-(Y)* Tengerite-(Y) Ten-Y Y,(CO,),"2-3H,0
4. | Tenopur Tenorite Tnr |CuO
5. | Tepmonarput* Thermonatrite Tnat |Na/(CO,)-H,O
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Awmetuct. Mpic Kopa6ib, Tepckuii 6eper benoro mopsi. llupuna nosst 3penus 2 cm
Amethyst. Cape Korabl, Tersky coast of the White Sea. Field of view is 2 cm

Omrooput. Meic Kopabms, Tepckuii 6eper bemoro mopsi. O6pazert 13 % 15 cm
Fluorite. Cape Korabl, Tersky coast of the White Sea. Specimen 13 x 15 cm
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1 HaszBanue pycckoe Hazpamme Cokba-
s 1 HAJIHYHE . P ®opmyaa IMA
2 B My3ee (¥) aHIJIHiiCKOe HIeHHsI
4. | TepHoBuUT Ternovite Tno MgNb,O,  -8-12H,0
2.1. | Tépupoocur Tornroosite Trs |Pd As Te,
9. | Tepckut* Terskite Ter |Na,ZrSi0 2H0
1. | Terpaaypukynpua | Tetra-auricupride Taur |CuAu
2.1. | Terpagumut* Tetradymite Ttd BiTeS
1. | TerparsHut Tetrataenite Ttae |FeNi
9. | Terpadeppuannut | Tetraferriannite Tfann |KFe* (Si,Fe’)O, (OH),
Terpadeppuduo- | Tetraferriphlogo- R
0. ot pite Tiphl ' KMg, (Si,Fe’")O, (OH),
l. Terpadeppo- Tetraferroplatinum | Tfpt |PtFe
TIaTUHA
2. | Terpasapur-(Fe) | Tetrahedrite-(Fe) Ttr-Fe |Cu/(Cu,Fe*"))Sb,S S
2 | Terpasnpur-(Zn) | Tetrahedrite-(Zn) | Ttr-Zn |Cu,(Cu,Zn,)Sb,S S
4. | TuBaHHT Tivanite Tiv | TiV*'O,(OH)
L : K,Na _Fe’ Si O
% 16 ~ 41
9. | Tuerraut Tiettaite Tie ( OH) 2H O
9. | Tunakcut* Tinaksite Tnk K ,NaCa,TiSi,O (OH)O
10. | TUHHYHKYIUT Tinnunculite Ton |CH,N,O,-2H,O
: Ca Cu,(AsO,),(CO,)
% 2 9 474 3
8.2. | Tuponur Tyrolite Tyl (OH), 11H,0
9. | Tucunanut* Tisinalite Tis  |\Na,Mn*'TiSi O (OH),
9. | Turanut* Titanite Ttn | CaTi(Si0,)0O
5. | Tuxur Tychite Tyc |Na Mg (CO,),(SO,)
. Ca,S1 0,(H0),
% 4776 17 2 2
9. | Tobepmopur Tobermorite Tbm (Ca-3H,0)
) (Na,Ca,K,Ba,Sr),
*
4. | Tomopokut Todorokite Tdr (Mn, Mg, Al)6 o 3 4H,0
9. | Tomconur-Ca* Thomsonite-Ca Thm-Ca NaCa (ALSi,)O,,-6H,0
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§ Ha3sBanmue pycckoe Hazpamme Coxkpa-
S U HAJINYMe AHLIMICKOe IeHus ®opmyaa IMA
= B My3ee (*)
9. | TomcoHuT-Sr Thomsonite-Sr Thm-Sr NaSr (ALSi,)0,,-6-7H,0
9. | Tonaz* Topaz Tpz |ALSiOF,

8.1. | TopbepHUT Torbernite Tor |Cu(UO,),(PO,)," 12H,0
4. | Topnanut* Thorianite Tho |ThO,
9. | Topur* Thorite Thr | Th(SiO,)
9. | Topocrenctpynun | Thorosteenstrupine| Tssp |(Ca,Th,Mn),Si O, F-6H O
9. | ToptBeuTHUT Thortveitite Tvt S¢,S1,0,
4. | Topytut Thorutite Thu | (Th,U,Ca)Ti,(O,0H),
2. | Tounnuaut* Tochilinite Thi | 6(Fe,,S)-5[(Mg,Fe(OH),]
9. | Tpemonut* Tremolite Tr gif(;i(l\g%{sfjSFGHO.O_O'S)
4. | Tpuagumur Tridymite Trd |SiO,

8.1. | Tpumaut Triplite Trl Mn* (PO,)F

8.1. | Tpudumuu* Triphylite Trp  LiFe*(PO,)

2. | Tpounut* Troilite Tro |FeS
5. | Tpona* Trona Tn |Na,(HCO,)(CO,)-2H,0
9. | Tyrrynur* Tugtupite Ttp |Na,BeAlSi,0 Cl
1. | TynamMmuauT Tulameenite Tul Pt CuFe
5. | Tynmuokut* Tuliokite Tli |NaBaTh(CO,),6H,0
9. | Tymuant* Tumchaite Tum |Na, ZrSi, O, -2H,0

2. | TyHrcTeHur Tungstenite Tgt WS,
9. | Tynapur-(Ce)* Tundrite-(Ce) Tnd-Ce Na Ce,TiO,(S10,)(CO,),
9. | Tymepccyarcuanr | Tuperssuatsiaite Tup i\géi?:ﬁl\fonﬁ)ﬁi@zo
1. | ToHuT Taenite Tae |(N1,Fe)
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HasBanue pycckoe

| nmameme Hassanme | Cokpa- | gy VA
= B My3see (*)

4. | TrosMyHHUT Tyuyamunite Tyu Ca(UO,),(VO,),"5-8H,0
8.1. | Yaiitur-(CaMnFe) ng/ﬂ[gé) Ca\I)\V/I;Fe fggl)?g%?éz(ljozth
21 Yautur- Whiteite- Wt-CaM- CaMn*"Mg AL (PO,),

(CaMnMg) (CaMnMg) nMg |(OH),"8H O
2 1 VYairur- Whiteite- Wt-CaM- CaMn’'Mn*" AL (PO,),
| (CaMnMn) (CaMnMn) nMn | (OH),-8H,O

9. | YBapoBuT Uvarovite Uv  |Ca,Cr,(Si0,),

4. | VYnpBOIINMHUHETH Ulvospinel Uspl |Fe* TiO,

2. | YapmaHHUT* Ullmannite Ull  |NiSbS

9. | YmOur* Umbite Umb K ZrSi,0,-H,0

9. | YM003eput* Umbozerite Ubz |Na,Sr,ThFe(Si,0,,)(OH)

4. | Ypanunut* Uraninite Urn |UO,

9. | Ypanodan Uranophane Urp gﬁ(jojoz)Z(SquH)z'

9. | Yecunrur* Ussingite Usg Na,AlSi,0,(OH)

2. | Yuykdakyaut Uchucchacuaite Uch |AgMnPb Sb.S
8.1. | YukoBuT Ushkovite Ukv lg/II_IgZFOe3*Z(PO4)2(OH)2-
10. | Yapemur Whewellite Whe |Ca(C,0,)-H,O
10. | Yogmemmur Weddellite Wed |Ca(C,0,)-2H,0
8.3. | Yokpunaur-(Ce) | Wakefieldite-(Ce) | Wi-Ce |CeVO,

8.1. | Panpdpunaur* Fairfieldite Ffd | CaMn’'(PO,),-2HO

2. | ®anpKMaHUT Falkmanite Fmn PbSb S,

2. | ®amMaTUHUT Famatinite Fam | Cu,SbS,

8.2. | ®apmakocuaepur™® | Pharmacosiderite Pmsd Iél;;:éASO“%(O}D“.

5. | @arepur Vaterite Vtr - |Ca(CO,)

9. | ®asmur Fayalite Fa |Fe* (SiO,)
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HasBanue pycckoe

&
§ U HAJINYMe ag?;ﬁ;‘:gge C(:::lll)/l 2;; ®opmyaa IMA
= B My3ee (*) m
: (K,Na), (Ca,Na).Si O
*k 2.5 77716 7 38
9. | ®enopur Fedorite Fdr (OH,F).-3.5H,0
: . Na  Ca(Fe’",Fe*) Zr,Nb
9. | ®exmnuyeBuT* Feklichevite Fek N ’ 23
(51,,0,,)(OH,H,0,CLO);
9. | denakcur* Fenaksite Fnk |KNaFe*'SiO,,
4. | depbepur Ferberite Feb |Fe*'(WO,)
4. | @epryconnt-(Y)* | Fergusonite-(Y) Fgs-Y ['YNbO,
deppuaiiaHuT- . : CaCe(Fe’*AlFe?)(S1,0.)
0. (Ce) Ferriallanite-(Ce) | Faln-Ce (Si0,)O(OH)
4. | ®eppuruiput Ferrihydrite Fhy |Fe’* O (OH),
. . Na(NaCa)(Mg,Fe’)
9. | ®eppukarodpopur | Ferri-katophorite Fktp (Si,ADO, (OH),
7.2. | ®eppumonmubaut* | Ferrimolybdite Fmyb |Fe’* (Mo°0,),"7H,0
deppunupo- . . N
0. duniT Ferripyrophyllite Fprl |Fe*"Si,0,(OH)
. : : Na(NaCa)(Mg.Fe*")
9. | ®eppurapamur Ferri-taramite Fi-trm . 30002
PpITap (Si,A1)O,(OH),
9 deppudTopka- Ferri-fluoro-kato- Pkt Na(NaCa)(Mg,Fe’)
" | Topoput phorite P (Si,AlO,)F,
deppurieput- o . (LaCa)lIFe’(SiO,),
9. (LaCa) Ferricerite-(LaCa) | Fecrt-La (Si0,0H),(OH),
o [1Ca,(Mg, . Fe* _. )
9. | ®eppoaktunonut | Ferro-actinolite Fact .2 023000 T 2550
PP Si,0, (OH),
7.1. | ®epporekcarunput Ferrohexahydrite Fhhy Fe*(SO,)-6H,0
- 2+4 :
0. Pepporopn Ferro-hornblende Fhbl ~Cay(FeAD(SLAD
onenauT* O,,(OH),
Ba, Ti Na(NaFe*")Ti
9. | ®eppOrHHEIUT Ferroinnelite Finn  (51,0.),[(SO,)(PO,)]
O,[O(CH)]
. Na(NaCa)(Fe? Al)
9. | ®eppokarodoput | Ferro-katophorite | Fokt . 4
ppoiarodop P P 1(si.A10O_(OH),
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Ha3Banue pycckoe

&
§ U HAJINYHe Ha3B§HHe Coxpa- ®Dopmyaa IMA
2 5 My3ee (*) aAHIJIHCKOEe HIeHHsI
DEDDOKEHT- Na CaFe* Zr Nb
9. pp Ferrokentbrooksite. Fktb (Si,.0..)(O,0H,H,0)
6py1(CHT 25773 2 3
(F.CD),
0. ZI():CSEOHOP}IHT- Ferronordite-(Ce) | Fnor-Ce Na,SrCeFe*Si O,
0. $Z€EOHOP AT Ferronordite-(La) | Fnor-La Na SrLaFe*Si O .
. NaCa,(Fe** Al)(Si Al)
- 2 4 6 2
9. | ®epponapracur Ferro-pargasite Fprg 0,,(OH),
. : Na(NaCa)
9. | ®eppopuxteputr | Ferro-richterite Frct Fe*' Si,0,,(OH),
9. | ®deppocenamonut® | Ferroceladonite Fcel |KFe*'Fe’*SiO, (OH),
9. | ®deppocunur Ferrosilite Fs |Fe* Si 0,
5. | ®epporuxur* Ferrotychite Ftyc |NaFe* (CO,),(SO,)
9 deppodeppu- Ferro-ferri-kato- Fekt Na(NaCa)(Fe*" Fe’)
© | katoopur phorite P (Si,ADO,,(OH),
deppodeppu- : . NaNa (Fe*" Fe** ))(Si,Al)
9. HUOEHT Ferro-ferri-nybgite | Ffnyb 0,,(OH),
deppoxonm- . [Li,(Fe*",Al)
9. CBHCTHT Ferro-holmquistite | Fhlm Si.0,,(OH),
: [1Ca (Fe*", Al )(Si Al)
- 2 3 2 6 2
9. | ®eppouepmakut | Ferro-tschermakite| Fts 0,.(OH),
: NaCa Fe*' (Si Al)
9. | ®epposrneHUT Ferro-edenite Fed 0,,(OH),
9. | ®epcmanut* Fersmanite Fsn Cg4(Na,Ca)4(T1,Nb)4
(81207)208F3
4. | ®epcMut Fersmite Fsm | CaNb,O,
7.1. | ®ubpodepput Fibroferrite Ffr |Fe’*(SO,)(OH)-5H,0
K,Ca [AlSiO,,
9. | ®duserur* Fivegite Fiv (O, (OH))]J[(H,0),

(OH) ICI (x = 0-2)
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[Tapakenapimut. ['opa Amtyaiis,
JloBo3epckuii Maccus.
[[InprHa oss 3penus 1.5 cm
Parakeldyshite. Mount Alluaiv,
Lovozero Massif. Field of view is 1.5 cm

IOkcnopur. Yiense
I'akmana, ['opa FOxcrnopp,
XUOMHCKUI MacCUB.
O6pa3zen 8 x 9 cm
Yuksporite. Gakman Gorge,
Mount Yuksporr,
Khibiny Massif.
Specimen 8 x 9 cm
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HasBanue pycckoe

E ™ WO e Sopwmna
2. | Guzenuur Fizélyite Fiz | AgPb Sb, S,
9. | ®umnuncur-Ca Phillipsite-Ca Php-Ca |Ca,(S1,,Al)O,,-12H,0
9. | ®duwuncut-K Phillipsite-K Php-K |K (S1,,Al)O,,-12H,0
9. | ®uwmuncur-Na* | Phillipsite-Na Php-Na Na,(Si, Al )O,,- 12H,0
9. | ®noronut* Phlogopite Phl  |KMg (AlSi,0 )(OH),
8.1. | ®nopencur-(Ce) | Florencite-(Ce) Flo-Ce |CeAl,(PO,),(OH),
3. | ®mooput* Fluorite FIr |CaF,
3. | ®mooneput-(Ce) | Fluocerite-(Ce) Fert-Ce |CeF,
4. | ®opmanut-(Y) Formanite-(Y) Frm-Y |YTaO,
9. | ®opcreput* Forsterite Fo |Mg/SiO,)
9. | ®ocunaut-(Ce)* | Phosinaite-(Ce) Psi-Ce |Na ,Ca,Ce(Si0,),(PO,),
8.1. | dochorenudan Phosphohedyphane| Phdy |Ca,Pb,(PO,),Cl
9. | ®ochounnenur™* | Phosphoinnelite Pinn ?ll)aé]f)j& iﬁSi“Ol“
4. | OpaHKIUHUT Franklinite Frk |ZnFe’* O,
4. | ®paHKOHUT Franconite Fra |NaNb,O,(OH)-3H,0
4. | Operinenoeprut* | Freudenbergite Fdb |Na(Ti* Fe’")O,
2. | Opeitecnebenut® | Freieslebenite Flb | AgPbSbS,
: : Zn,Al).(Si,Al),O

9. | ®penoHTUT Fraipontite Fpt EOH)4 i .05
2.1. | ®pobeprut* Frohbergite Frb |FeTe,
2.2. | Opyaut* Froodite Fro |PdBi,
9. | ®ropaHHUT Fluorannite Fann KFe* (Si,ADO,F,
8.1. | dropanarut* Fluorapatite Fap | Ca/(PO,),F
9 EIIgOpaHOCbI/IHHI/IT— flgorapophyllite— Fapo-K KCa,Si,0, F-8H,0
9. dTopbapuTo- Fluorjbarytolampro- Fblmp (Ba,Sr,I.()z[.(Na,Fe%)3

JaMITPOGUILITAT phyllite TiF,][Ti,(51,0,),0,]
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Ha3Banue pycckoe

&
§ M HAJIHYHe Hazpanue Coxpa- ®opmyaa IMA
2 5 My3ee (¥) aAHIJIHCKOe HIeHHsI
DTOPOPUTONUT- Fluorbritholite- : :
0. (Ce) (Ce) Fbri-Ce |(Ce,Ca)(Si0,),F
9. ?;T)‘fkp@m"“m' Fluorbritholite-(Y) | Fbri-Y (Y,Ca),(SiO,).F
dTopKagbIUO- Fluorcalciobritho- : .
0. SpuToTHT lite Febri |(Ca,REE ),(SiO,,PO,).F
n DTOpKAIBINO- Eluorcalcmmlcro— Femic |(Ca.Na, ). Ta.O F
MUKPOJIUT lite 226
DTOpPKAIBIHO- Fluorcalciopyro- :
4. HPOXTOp chlore Fepel [ (Ca,Na),(Nb,Ti),O F
9. | dropkanacut Fluorcanasite Fens K Na,CaSi O, F,-HO
8.1. | dropkadut* Fluorcaphite Fep | SrCaCa,(PO,),F
9 dTopnamIpo Eluorlamprophyl— Flmp (S?Na)leNa3T1
bumT lite (51,0,),0,F,
4 dTOpHATPO Fluornatropyro- Fncl (Na,Pb,Ca,REE ,U),
" | MUPOXJIOP chlore P Nb,OF
9. | ®Toppuxreput Fluoro-richterite Flrct |Na(NaCa)Mg.Si,O,F,
8.1. | dropcTpodur Fluorstrophite Fstr  SrCaSr,(PO,),F
9. | ®ropdaoronur Fluorophlogopite Fphl ' KMg (Si,Al)O,F,
9. | ®ropaneHUT Fluoro-edenite Fled |NaCa Mg (Si,ADO,F,
2. | Xanbko3un* Chalcocite Cc |CuS
5. | Xanskonarpouut™ | Chalconatronite Chna |Na,Cu(CO,),'3H,0
2. | Xanpkonuput* Chalcopyrite Ccp | CuFeS,
4. | XanpkohaHut* Chalcophanite Cph | ZnMn*.0O_-3H,0
5. | Xanuemut* Khanneshite Kha (Na,Ca),(Ba,Sr.Ce,Ca),
(CO,));,
9. | XarroHur Huttonite Ht  Th(SiO,)
2.1. | Xemnenur Hedleyite Hdl |Bi Te,
9. | Xubunckur* Khibinskite Khi | K,ZrSi1,0,

78




HasBanue pycckoe

>
§ U HAJINYMe ag?;ﬁ;gzse 51:1(::1[1)1 i;; ®opmyaa IMA
= B My3ee (¥)
2. | Xu3neByaur Heazlewoodite Hzl |Ni,S,
9. | Xunranut-(Ce) Hingganite-(Ce) Hin-Ce CeBe(SiO,)(OH)
9. | Xunranut-(Y)* Hingganite-(Y) Hin-Y | YBe(SiO,)(OH)
9. | Xunranur-(Yb)* | Hingganite-(Yb) | Hin-Yb YbBe(SiO,)(OH)
8.1. | Xiopanatut Chlorapatite Clap Ca,(PO,),Cl
3. | Xunopaprupur Chlorargyrite Cag |AgCl
2. | XmopOaprouut®* | Chlorbartonite Cbtn K Fe S, Cl
9. | Xnopurounm* Chloritoid Cld |Fe*’ALO(SiO,)(OH),
2. | Xommuaryoptut® | Hollingworthite Hlw |RhAsS
9. | XOIMKBUCTHUT* Holmquistite Him  [Li(Mg,AL)SiO,,(OH),
9. | Xontur* Holtite Hlt (Ta, ], JAIBSi1,0
1. | XoHrmmur Hongshiite Hng |PtCu
9. | Xongpoaut* Chondrodite Chn 'Mg(SiO,),F,
2. | XopoMaHUT Horomanite Hmn |Fe NiS,
2. | XoyauuT Hawleyite Hwl |CdS
4. | Xowenaraur* Hochelagaite Haga CaNb,O -8H,0O
4. | Xpuzobepuma* Chrysoberyl Cbrl |BeAlLO,
(Cu, Al )H
% 2-x"7 X 2-x
9. | Xpwuzokoiia Chrysocolla Ccl $i,0.(OH), nH,0
9. | Xpuzorui* Chrysotile Ctl  Mg,Si,0,(OH),
2.1. | Xpuccranneviutr | Chrisstanleyite Csl |Ag,Pd,Se,
4. | Xpomut* Chromite Chr |Fe*Cr,0,
: Ca (MgFe*),(Si,Al),
9. | Xyanut Juanite Jn (O,0H)_-4H,0 (?)
5. | Xyanxour-(Ce)* | Huanghoite-(Ce) | Hho-Ce BaCe(CO,),F
5. | Leb6aut-(Ce) Cebaite-(Ce) Ceb-Ce Ba,Ce (CO,).F,
7.1. | Lenectun Celestine Clt Sr(SO,)
9. | lenn3uan Celsian Cls |Ba(ALSi0O,)
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HasBanue pycckoe

&
§ U HAJINYMe ag:;ﬁ;':gse Suoelilpnz; ®opmyaa IMA
= B My3ee (¥)
9. | lHeodbummur* Zeophyllite Zp Ca,Si O, (OH)F,6HO
. (Ca,K,Na), (Ti,Nb),
9. | Henunur-Ca Tsepinite-Ca Tsp-Ca (S1,0,,)(OH,0),-4H.0
.. (K,Ba,Na) (Ti,Nb),
K . -
9. | Henunur-K Tsepinite-K Tsp-K (S1,0,,)(OH,0),-3H,0
(Na,H,0,K,Sr,Ba, ),
9. | Henuuurt-Na Tsepinite-Na Tsp-Na |(Ti,Nb),(S1,0,,)(OH,0), -
3H,0
. (Sr,Ba,K)(Ti,Nb),
9. | llenunur-Sr Tsepinite-Sr Tsp-Sr (Si,0,,)(OH,0),3H,0
4. | lUepuanur-(Ce) Cerianite-(Ce) Cei-Ce CeO,
. (Ce Ca,))l 1Mg(Si0,)
_ % - _ 7 2 473
9. | LUepur-(CeCa) Cerite-(CeCa) Crt-Ce (Si0,0H),(OH),
5. | Uepyccur* Cerussite Cer |Pb(CO,)
: o NaBaFe* Ti (S1,0.)
4772 27772
9. | IBunpmamzsaaur | Jinshajiangite Jsh 0,(OH),F
7.1. | Huanotpuxut* Cyanotrichite Cya Cu,AL(SO,(OH) ,(H)0),
1. | Iunk Zinc /n |Zn
9. | HuHKCHINT Zincsilite Zs |ZnSi1,0,(OH),"4H,0 (?)
o : K [(UO,),SO,),0
7.1. | Hunnewnt* Zippeite Zi 2 24 A2
: PP P (OH),I(H,0),
4. | Hupkenut* Zirkelite Zke (Ti,Ca,Zr)O,
9. | Hupkon™ Zircon Zrn | Zx(Si0,)
4. | UupkoHomut* Zirconolite Zrc  |(Ca,Y)Zr(Ti,Mg,Al),O,
9. | Hupcunamur* Zirsinalite Zsl  |Na,CaZrSi O,
.. Ca Al,(S51,0,)(S10,)
% 2 3 277 4
9. | Housur Zoisite 70 O(OH)
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Ha3Banue pycckoe

&
§ M HAJIAYHE Hazpanue Coxpa- ®opmyaa IMA
3 5 My3ee (*) aAHIJIHiCKOe HIeHHsI
2.1. | Qymout* Tsumoite Tsm |BiTe
C Bal2t Badt
9. | Uepkunmt-(Ce)* | Chevkinite-(Ce) | Cvk-Ce fse;(gl)’Fe Fe);0;
271772
8.1. | Uepanut Cheralite Cher |CaTh(PO,),
9. | Uepmakwur Tschermakite Tsr gcélé(}l\l/i&Alz)(s%Alz)
22 2
8.1. | Yépuur-(Y)* Churchite-(Y) Cuh-Y Y(PO,)-2H,O
9. | YecHokoBHUT* Chesnokovite Ck |NaSiO,(OH),-8H,0
9. | Huspyaitut* Chivruaiite Cvr fgng(;’;\I]b)ﬁ[(?ifg 182
s - 2
8.1. | YnnapeHur Childrenite Chd |Fe’*’Al(PO,)(OH),-H,O
9. | Yunbmanut-(Ce)* | Kihlmanite-(Ce) Kih-Ce &:&T(l)())z((ill%‘i
372 2
(Na,Ca) ,(Fe,Mn,[]),Ti,
9. | YupBuHCKHUHUT™ Chirvinskyite Cvs |(Zr,T1),(51,0,),
9. | UkanoBut* Chkalovite Ckl |Na,BeSi,0,
9. | llaGa3zut-Ca* Chabazite-Ca Cbz-Ca %‘é%“&goz“}
2
9. | lllab6azut-K* Chabazite-K Cbz-K Eiil\;?%loi)-llH 0
4778 724 2
9. | lllaGa3zur-Na Chabazite-Na Cbz-Na|(Na,K)[Al,Si,0,,]- 11H,0
9. | lllab6a3ut-Sr* Chabazite-Sr Cbz-Sr |(Sr,Ca),[Al,Si0,,]- 11H,O
) (Fe*" Mg, ALFe™),
9. | lllamo3ut Chamosite Chm (Si.A1),0, (OH,0),
: Na, K (Mn,Fe,Na)
9. | lladppanosckutr™* | Shafranovskite Stn IR
[Si,(O,0H),.](OH),:nH,O
7.2. | leenutr* Scheelite Sch  |Ca(WO,)
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Bunnuomut. KoamBunckuii kapsep, Bocrounsiii pynauk AO «Anatut», XuOMHCKUN MacCHB.
Oo6pazen 4 x 4 cm
Villiomite. Koashva quarry, Vostochny mine, Joint Stock Company "Apatit" (JSC "Apatit").
Khibiny Massif. Specimen 4 x 4 cm

JloGanosut. [1epesan llens, Xubunckuii Maccus. Obpazen 9 x 12 cm
Lobanovite. Shchel Pass, Khibiny Massif. Specimen 9 x 12 cm




Ha3zBaHue pycckoe

E ™ IO e opwan VA

9. | epa* Schorl Srl gﬁ;}éﬁg?&%i)

9. | uzomut* Schizolite Szl ' NaCaMnSi O (OH)

9. | llupoKmIMHUT Shirokshinite Shk | K(Mg,Na)Si O F,

9. | llkarynkamur™* Shkatulkalite Skk 1;?(2;\1 (%?Ejg;i(sg?d§ j

9. | llnbkoBut* Shlykovite Skv | KCa[Si,0,(OH)]-3H,0

4. | lImutreput* Schmitterite Sci  [(UO,)(Te*0O,)

5. | omuokut-(Y)* | Shomiokite-(Y) Shom-Y |Na,Y(CO,),"3H,0

9. | lllopmomut* Schorlomite Slo | Ca,Ti(SiFe* )0,

5. | lHoptut* Shortite Sot |Na,Ca,(CO,),

4. | lllotnanaut Scotlandite Sct  |Pb(S*0,)

4. | lllnuaens* Spinel Spl  |MgALO,

4. | Hlpeiteput Schreyerite Sry |V Ti*'.0,

4. | llpunankut Srilankite Sri | TiO,

2. | repubeprut Sternbergite Smm  |AgFe,S,

7.2. | lTomprut™ Stolzite Sz |Pb(WO,)

8.1. | lTpeHrur Strengite Stg |Fe**(PO,)-2H,0

2.2, | tymmdaur Stumpflite Stm | PtSb

2.1. | TroTuur Stiitzite Stz | Ag, Te, (x=0.24-0.36)

8.3. | llymaxepur Schumacherite Shh | Bi,0(VO,),(OH)

2. | Ulsupur Shandite Snd |Ni,Pb.S,

9. | lepbakoBut* Shcherbakovite Sbk K ,NaTi,O(OH)Si,0 ,

5. | OBanpaut* Ewaldite Ew |BaCa(CO,),2.6H,0
Na CaFe Zr.Si

9. | OBmuamur* Eudialyte Eud [(51,,0,,)(0,0H,H,0),
(CL,OH),

9. | OBauauMuT* Eudidymite Edy |NaBeSSi O, HO
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1 Hassanue pycckoe Haspamme Coxba-
s U HAJINYHe . P ®opmyaa IMA
v 5 My3ee (*) AHIJIHCKOE HIeHHst
(Ca,K,Na,Sr,Ba),,
9. | OBecnorut* Eveslogite Evl |(TiNb,Fe,Mn) (OH) ,
$1,,0,,,(OH,ECI),,
9. | OBkpunTUT* Eucryptite Ecp |LiAISiO,
4. | OBkcenut-(Y)* Euxenite-(Y) Eux-Y | Y(NbTi)O,
9. | Orupun* Aegirine Aeg | NaFe’'SiO,
iy : Aeg- |(Ca,Na)(Fe**,Mg,Fe*)
- * - > D 5
9. | OrupuH-aBruT Aegirine-augite Aug |SiO,
2. | Dnorapur* Edgarite Edg |FeNb,S,
: NaCa Mg (Si,Al)
2 5 7
9. | DneHut Edenite Ed 0,,(Ot),
9. | DnunrToHUT* Edingtonite Edi |Ba(Si,Al)O,4H,0
9. | Dlipukut* Eirikite Eir |KNaJBe,(Si Al)O,F,
5. | Ourenut Eitelite Eit |NaMg(CO,),
4. | Dxanaprocut™ Ecandrewsite Ec ZnTiO,
: NaNa (Mg Al)
9. | DxepmaHHHT™ Eckermannite Eck Co 2 o4
P Si,0,.(OH),
2. | DKkeput Eckerite Ekr |Ag CuAsS,
. (Nb,Mo)S,-(Mg, Al )
2. | OKIUIEKCUT Ekplexite Ek 2 XX
’ ’on),,
5 DIUCYHUIICOHUT- Alicewilsonite- Aws- |Na Sr,YCe(CO,)
"1 (YCe) (YCe) YCe 3H,0O
: Na(Al Li, )AI (Si0O,,)
9. | Dnpbaut* Elbaite Elb by 1s7 6 68
(BO,),(OH),(OH)
3. | Dnpnaconut Elpasolite Elp |K NaAlF,
9. | DnpnuauT* Elpidite Epd |Na,ZrSi O .-3H,0
2. | DOMIIEKTUT* Emplectite Emp |CuBiS,
2.1. | Ommpeceut* Empressite Eps |AgTe
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HasBanue pycckoe

>
§ U HAJIHYHe Hazsauue Coxpa- ®opmyana IMA
> B My3ee (¥) aHIIHIICKOe HIeHHUs
9. | DOHurmarut* Aenigmatite Aen |Na,[Fe*" Ti,]O,[Si O, ]
9. | DHcrarut* Enstatite En MgSiO,
8.1. | Dochopur* Eosphorite Eos Mn**Al(PO,)(OH),"H,O
9. | Douguaumut* Epididymite Edd |NaBe=SiO,.-HO
: Ca (Al Fe*)(Si1,0.)
* 2 2 277
9. | Dnunot Epidote Ep (Si0,)0(0H)
9. | DnuctuipoUT Epistilbite Estb | Ca,[Si Al O,]16H,0
D . |(NalJ)Nb Na,Ti(S1,0.)
9. | Dnucronut* Epistolite Epi 203 2772
O,(OH),(H,0),
7.1. | Oncomut* Epsomite Esm Mg(S0O,)-7H,0
2. | Opaut Erdite Erd |NaFeS,-2H O
8.2. | Oputpun* Erythrite Ery |Co,(AsO,),"8H,0
2. | DpAMKMaHUT Erlichmanite Erl  |OsS,
2+ 3+ .
8.1. | DpiaHHOHUT Earlshannonite Esn Mn*Fe”,(PO,),(OH),
4H,0
4. | Dckonaut Eskolaite Esk |Cr,O,
1. | Oxpurur Ehrigite Ehg |Bi,Te,
. (Ce,Ca,Fe, Th)
. * - -
4. | DmmauTt-(Ce) Aeschynite-(Ce) Aes-Ce (Ti,Nb),(0,0H),
) (Y,Ln ,Ca,Th)
-(Y)* - i,
4. | DumHuT-(Y) Aeschynite-(Y) Aes-Y (Ti.Nb),(0,0H),
KL
: L,Mn,Fe)(T1
9. | FOkcnopur* Yuksporite Yks AR
P P (O,0H), (Si,0,.),(Si,0.),
(H,0,0H),
2. | FOrenb6oraparur | Uytenbogaardtite Uyt |Ag,AuS,
: Na, .(Mg,L1),S1,0
0.3 3774710
9. | I'ektopur Hectorite Htr (F.OH), nH,0
2. | I'maykogor Glaucodot Gl |(Co, Fe,)AsS
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3 HasBanue pycckoe
= M HAJIMYHe Hazsanue Coxpa- ®opmyaa IMA
§ B Mysee (¥) aHIVINHCKOE LIEeHUSs
4. | SIxkoOcur Jacobsite Jeb  Mn*Fe’* O,
9. | Sxomemuyknt-(Y)* gﬁoven"h“k“e' Yak-Y K NaCaY,Si O, -4H,0
2. | Snmant Jalpaite Jal |Ag.CuS,
7.1. | SApo3nut* Jarosite Jrs  |KFe’ (S0,),(OH),
2. | SAppoyut Yarrowite Yar |Cu,S,
. (Ca,Na,K) ,(Cu,Fe,Mg),
9. | SIxoHTOBHUT Yakhontovite Ykh $i.0, (OH) -3H.0

Tabnuma 3. Munepaiibl, TpeOyOIIHe JOTIOTHUTSIBHBIX CBEICHHUIH,
TaK KaK YIIOMHHAIOTCS T10J] BOIIPOCOM, JTNOO HET OMyOIMKOBAaHHBIX JIAHHBIX,
100 W3BECTHBI TOJIBKO IO aHAIW3aM 0e3 myOnuKaIui

Table 3. Minerals requiring additional information, since they are questionably

mentioned, or there are no publications on them, or they are known only

from unpublished chemical analyses

HasBanue pycckoe

&
§ U HAJINYMe aI::J:E;]clzse g;l:& 2;; ®opmyaa IMA
= B Mysee (¥)
. Ca,Mn*" Al
9. | Akcunut-(Mn Axinite-(Mn Ax-Mn | 4 . 2 4
(Mn) (Mn) [B,S1,0,,](OH)
o . |Ca Mg (S1,Al),0,,
9. | AnudTTHUT Aliettite Ali (OH),-41,0
.. : NaCe,(CO,)
5. | Apucur-(Ce Atrisite-(Ce Ari-Ce 2 372
p ( ) ( ) [sz(co3)1_X]F
ApMeHuT Armenite Amn |BaCa,(AlSi,)0O,,-2H,0
4. | baifepur Bayerite Byr |Al(OH),
: Be (Sc,Fe’’ . Mg) Si O,
9. | banuur Bazzite Bz Na, . nH, 0
3. | bemour Belloite Bll |Cu(OH)CI
9. | benutour Benitoite Bni | BaTiSi1,0,
2.1. | benneonapaut Benleonardite Bln |Ag Cu(Sb,As) S Te,
8.1. | bepumionut Beryllonite Bel |NaBe(PO,)
2. | boym3ur Bowlesite Bwl |PtSnS
.. Fe’* (AsO,)(SO,)
8.2. | BykoBckuut Bukovskyite Buk (OH)-7H,0
2.1. | BaBpUHUT Vavfinite Vav  Ni,SbTe,
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g Ha3sBanue pycckoe Haspanme Coxba-
8 U HAJIM4Yue AHLIHICKOe eHl:m ®opmyna IMA
&z B My3see (¥) m
2.1. | Beiiccur Weissite Wst | Cu, Te
5 BucmyTtorayxe- Blsmutohauche— Bhau NiBiS
KOPHUT cornite 928
8.1. | Butiokur Whitlockite Wht | Ca,[IMg(PO,OH)(PO,),
2. | BeimazanoBaut Vymazalovaite Vym | Pd,BiS,
2. | l'ayxexkopHUT Hauchecornite Hau |NiBiSbS,
9. | I'aroun Haiiyne Hyn |Na,Ca(S1,Al))O ,(SO,)
5. | I'Buxabaut Gwihabaite Gwi |(NH,)(NO,)
9. | TOMXKUHCOHUT Hodgkinsonite Hgk |Zn Mn*(SiO,)(OH),
2 1 JIMKKUHCOHUT- Dickinsonite- Dcn-  |K(NaMn)CaNa, AlMn ,
7 (KMnNa) (KMnNa) KMnNa |(PO,),,(OH),
L. Ca, Fe*'Fe’* (PO,),
8.1. | drodpenur Dufrénite Dfr (OH),-2H,0
9. | Kucmonguu-Ca | Gismondine-Ca Gis-Ca Ca,(Si,Al)O -8H,O
o , Fe** (AsO,).(SO,)
4 473 4
8.2. | Bukaut Zykaite vk (OH)-15H.0
2. | 3uHHEpUT Sinnerite Sin  |Cu,As,S,
2. | Kabpuur Cabriite Cbr | Pd CuSn
. ] - o - .
9 Kanuiideppo Potgssw ferro-par Pfpre KCa, (Fe*",Al)(SiAl)
napracur gasite O,,(OH),
5. | Kanmumuaut Kalicinite Ken | KH(CO,)
: Ca MnZrNa,Ti
9. | Koxur Kochite Koh 2 3
(51,0,),(OF)F,
2. | Kpynkaur Krupkaite Krp |PbCuBi,S,
2. | Kymuukut Kupcikite Kup |Cu, Fe BiS
9. | JleBun-Na Lévyne-Na Lév-Na |Na (Si,,Al )0, 18H,0
2. | Jlunnuanut Lillianite Lil |Pb,, Ag Bi,_S,
8.1. | Meppumiut Merrillite Mer | Ca/NaMg(PO,),
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4 HasBanmue pycckoe Haspanme Coxba-
s U HAJINYHe . P ®opmyaa IMA
> 5 My3ee (¥) aHIIHiiCKOe e HHst
2. | Moiixykut Mooihoekite Mho |Cu,Fe,S,,
9. Hakapenno6cut- | Nacareniobsite- Nns-Ce (Ca3REE?
(Ce) (Ce) Na ,Nb(S1,0.),(OF)F
9. | Harponemyanut | Natrolemoynite Nlm Na/ZrSi O, -9H, 0O
4. | HarponuoOur Natroniobite Nnb | NaNbO,
1 OpTtokynpo- Orthocuproplati- Ocpt Pt.Cu
TIaTUHA num
9. | Ilexopaur Pecoraite Pco |Ni,SiO,(OH),
2. | llupoctunsnauT | Pyrostilpnite Psti  |Ag SbS,
4. | IInarTHEpUT Plattnerite Ptn | PbO,
. : . NaAlMg (Si,Al)
9. | IlpaiicBepkut Preiswerkite Pwk 0, (OH),
2. | Ilyropanut Putoranite Put |Cu, Fe S,
S Fe** ,Mg) Pb**, (UO))
4. | Pumerur Richetite Rht o 868 T T30
O,,(OH),,~41H,0
(Na61K19ca32)
9. | Cakpodanur Sacrofanite Scf | (Si,AL,O,,)
(SO4)26C12F6.2H20
. . [Fe** (AsO,)(SO))
2 4 4
8.2. | CapMueHTHT Sarmientite Smi (OH)-5H,0
(H,0),[Ca(H,0)]
9. | CelinOepreut Sveinbergeite Sve |(Fe* Fe'")Ti(81,0,,),0,
(OH),[(OH)(H,0)]
2+ R a3+ .
8.1. | Ctroaptur Stewartite Stw Mn*Fe” (PO,),(OH),
8H,O
4. | TantaBkceHuT-(Y) @ Tanteuxenite-(Y) Ttx-Y | Y(TaT1)O,
4. | Tanmoaut-(Mn) Tapiolite-(Mn) Tap-Mn Mn*"Ta,O,
: Fe’* (AsO,),(SO,)
6 34 4
8.2. | Tynmeur Tooeleite Toe (OH),-4H.0
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Turanut. KoamBuHckuii kapsep, BocTtounsnii pyaauk AO «Anatut», XuOMHCKUNM MacCHB.
Oo6paser; 10 x 14 cm
Titanite. Koashva quarry, Vostochny mine, JSC "Apatit". Khibiny Massif. Specimen 10 x 14 cm

OrupuH. AHaJIBLIMMOBBIN NerMatut, ropa AiikyaiiBeHuopp, XUOMHCKUI MacCHB.
Huametp cheponura 5 cm
Aegirine. Analcime pegmatite, Mount Aikuaivenchorr, Khibiny Massif.

Spherulite diameter is 5 cm

ot +
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3 HasBanue pycckoe
E U HAJINYMe all;ll?;ﬁ;lcl:cl(fe ?“(g:& 2;; ®opmyaa IMA
B My3ee (*)
2. | ®epoacur Ferhodsite Frh | (Fe,Rh,NLIr,Cu,Co,Pt), S,
T4
9. | ®eppudropnukur | Ferrifluoroleakeite Ffilk NaNa2(Mg2Fe L)
S1,0,.F,
9. deppoantomu- Ferr.oalumlnocela— Facel |KFe*AlSiO (OH)
HOCEJIaJOHUT donite 4710
2. | @nerueput Fletcherite Ftc  |CuNiS,
7.1. | XanpKkaHTUT Chalcanthite Cet  |Cu(SO,)-5H,0
: : . |BaMn*" Ti
9. | XeltMaHuT Hejtmanite He 2 42
! 1 (si,0,),0,(OH) F,
2.1. | Xenpuur Henryite Hry [(Cu,Ag),, Te, (x=0.4)
7.1. | aiipeput Schairerite Shr  |Na, (SO,).CIF,

Tabnuia 4. MuHepasbHbIe TPYMIBI U TOATPYIIIBI, KOTOPBIC B MPEABITYIIAX
m3nanusx "llepeuns..." ObLIM yKa3aHbl KAK MUHEPAIbHbIE BUJIBI

Table 4. Mineral groups and subgroups that were previously listed as mineral
species in earlier editions of the "Catalogue"

Ha3zBaHue pycckoe

&
3 U HAJINYHe aE?JiE;}clzse COeI:[p;; ®Dopmyiaa IMA
é B My3see (¥) m
Apposiiut o (K,Ba)(Na,Ca)_(Fe,Mn,
8.1. Arrojadite Grou >
(rpynma) ) P Mg),,Al(PO,) (OH,F)
Apcenodpeii- Arsenofreibergite
2.2. oeprut (moarpymnmna) Subgroup AglCu,(Fe.Zn),]As,S
(Ca,Na,U),(Ti,Nb,Ta)
% 2 2
4. | beradur (rpynna)* Betafite Group 0,(OH)
buotut _ K(Mg,Fe) (ALFe)
0. (noarpyrma)* Biotite Subgroup Si.0, (OH,F),
.. K(Mg,Fe*)(Si,Al), 0,
9. | 'mmpoOuotur Hydrobiotite Hbt (OH),-nH,0
4 ['mapoxcukanbImo- Hydroxycalc1om1— Hemic |Ca. .Ta.O (OH)
MUKPOJIUT crolite L5726
I'uapoxcukanbimo-| Hydroxycalciopy- (Ca,Na,U,[]),(Nb,Ti)
4. Hcepel 2 2
IUPOXJIOP rochlore O,(OH)
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4 HasBanue pycckoe Haspanme Coxba-

s U HAJINYHe . P ®opmyaa IMA

3 5 My3ee (*) AHIJIHCKOE HIeHHsI

4 I'mapoxcukeHo- Hydroxykenopyro- Hykpel (1,Ce,Ba),(Nb,Ti),

| IAPOXJIOP chlore O (OH,F)
6

4. | Mxcuomut-(Mn?")* | Ixiolite-(Mn?*") Ix (Ta, ,Mn* .)O,

4. ?fg;ggg? Microlite Group (Ca,Na),Ta (O,0H,F),

4. giggﬁz;)f Pyrochlore Group (Na,Ca),Nb O (OH)
TennanTut Tennantite Sub-

2. (noarpynma) group Cu,[Cu,(Fe,Zn),]As,S .
Terpasapur )

2. (rp;)nnaf Tetrahedrite Group Cu,[Cu,(Fe,Zn),]|Sb,S .

(Fe’*,Fe** Mg),
9. | ®eppucenuonur | Ferrisepiolite Fsep |[(Si,Fe’)0,.]

(O,0H),-6H,0

Dpeiibeprut Freibergite Sub-
2 (moxrpyrmma) group Agg[Cu,Fe,ISb,S,, |
DpUOHUT . (K,,Ca,Na,) AlSi ,
0. (noarpynmna) Erionite Subgroup 0, -15H,0

Tabnuua 5. MuHepanbHble BUIBI U3 Tponuioro u3ganus "[lepeuns...",
KOTOpBIC HE YTBepkaanuch IMA unu B HacTos1ee BpeMs JUCKPETUTUPOBAHbI

Table 5 Mineral species from the previous edition of the "Catalogue..."
that have not been approved by the IMA or are currently discredited

o Ha3sBanmue pycckoe Haspanme Coxba-
2 1 HAJIMYHE AHETHiCKoe eH[I)/ISI ®opmyaa IMA

§ B My3ee (¥) m

9. | bapumut-10 Barylite-10 BaBe,Si,0,
I'unpoactpo- : (H,0,K,Ca),(Fe,Mn).Ti,

9. ur* Hydroastrophyllite Si.(0,0H),
['maykonut : (K,Na)(Fe,Al,Mg)

9. Glauconite . 2
(rpynmna) (S1,A1),0,,(OH),
Jlenuoonut N K(Li,Al),(S1,Al),

0. (rpyrma)* Lepidolite 0, (F,OH),

9. | Menanoneput-(Y)*  Melanocerite-(Y) Y (810,,BO,),(OH,0)
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HasBanue pycckoe

Ha3Banmue

Cokpa-

&
§ U HAJINYMe AHLIHICKOe eHUST ®opmyaa IMA
N B My3ee (¥) m
. (Na,Ca), Ca(Nb,T1) S1,
9. | HarpoxomapoBut | Natrokomarovite 0,,(0,0H,F), -nH,0
2. | IInarapcut Platarsite PtAsS
(Pb,U,Ca)
4. | IlmomOo6eTadur | Plumbobetafite (Nb,Ti),0,(OH,F)
g, | Hmombo- Plumbomicrolite (Pb,Ca,U),Ta,0,(OH)
MUKPOJIAT
(Pb,Y,Ca,U),
4. | ITmrom6onupoxiop | Plumbopyrochlore Nb,0, (OH)
4. | Ionukpaz-(Y) Polycrase-(Y) Y (Ti,Nb)
8.1. | Cuxnepur* Sicklerite LiMn**(PO,)
Crponimo- )
-+ mipoxop* Strontiopyrochlore Sr Nb,O,(O,0H),,
. (U,Ca,Ce),(Ta,Nb),
4. | YpaHMUKpPOJIUT Uranmicrolite O,(OH.F)
(U,Ca,Ce),(Nb,Ta)
* 2 2
4. | YpaHnupoxiop Uranpyrochlore 0 (OH,F)
4. ?;;)p ryCOHMT-0eTa- Fergusonite-(Y)- YNbO,
8.1. | ®eppucukinepur | Ferrisicklerite Li_(Fe’" ,Mn*")(PO,)
uaHBaIBIUAT : : KLiFeAl(AlSi,)
0. (rpyrma)* Zinnwaldite 0, (EOH),

Harponut. J)Kuna «Harponurosas
neuepa», KupoBckuil pyaHuk
AO «Amnaruty, XMOMHCKUI MaCCHB.
Kpucrannet 1o 2.5 cm B AyiuHy

Natrolite. Vein "Natrolitey Cave",
Kirovsky mine, JSC "Apatit".

Khibiny Massif.

Crystals are up to 2.5 cm in length




MXBIIOHHEA
789-€99 HIIe A 1 "O°(aN‘1L) 1
‘D b ST e T IO IO dETH T - ST61 : ‘A (D)-anredo] ¥
9 ‘bt ‘STE] WO "Ir0dI g€ 'Y OMOHEAY] :IMIHUQUY (YL9D)(ES9DBN) (oy)-Ludeno]s
Irx
MOMWOHHOAY “d
'8L-1L 0 ¢ 'V A ‘€T6] ‘HVI kagoxdod T LA
I
"€LTL“€S—TS D °€T61 srerdonaf ANMGOMm%WAWNnMW SIA
‘red1od1o] -0 ‘'[IdIHAL QUMOHUQUY ‘dou €61 | o .v (4N L) rodsynx ‘6
‘91 ‘U199 ‘g S\ ‘UUIHUIALIONE HOFOLOIIWNOdIT ‘BHRIE | "TA z @@M .rvm: Amm nmzvvm rudouo(
-OHhABH HOHA2g0)) "d], “q'H edorI9100Y :IIHUQUY q18) (ENBO) A
19, ¢
MXBIIOHHB]A] I M8 1duuy
"09—6S 0 VvV "dad ‘€761 ‘HVIT “IN'D g0o1eqdAy :IMIHUQUY €761 : QEMN%ZWM ayunydououe3uelN | ‘6
Irx e LUHALIIOHOHRIHBIA
I9HUQU dw
0ET-611 'd T “IT *p681 "BIUUd] ‘A UBUD{ORH mo%mmmww g | HOYOLOMISML Emowmaﬁ »
71 7dd L *¢ “0681 "BruURL ‘M Avswey 1Y BNILENIS) | odimers
B &
BUNRMHIgAl ‘19doray BUHOLHOXEH -UIrQALl erAndod JUHBIERH =
OLIIA Y0 | m

AJOAISN]OUI 4,70 01 dn “IopIo [8o130[0UOIYD Ul UIAIS UOIFII B[O AU} UI PAISAOISIP ISIY S[BIQUIIA "9 9[qR],
(OHALALUROIINE I $7()Z O “MIEdOL WOMOORUIOLOHOAX 4)
eHONIdd 010x091r0y nudoinddar eH dlLIadMLo d19adond ‘19rredoHUA "9 BIIMLQR ],

93



youedonwarg d

‘C1—6 0 ‘1€ ¢ “MARH'1r0dJ B1-HU “d BHHLION ZA
mﬁ @ ﬁ m O._VQM B ” rﬁ NSN%Q\AE Q mAEOv . CONAMVO .
‘6CT ¢ ¢ @Wﬁrm.ﬁ”w UImIogonmnoeda BHHLION oro! T0'1S1ZED'EN meomomoq °
6 SC 6¢61 HVII '1MdH 1 :odogogor 1Ir
Irx
aneAdedxHA] |
L9C9T D HHMIEIN 1 I"qcoale o >W~W .
‘¢ 77661 UV “Ug umiogonnoeds | :odogogo] 6¢61 O 1S°d BN HAO[BNYD) 6
LULGOL'BY
19,¢
exeroed midun
‘UeAOAILIHUE “d b Tob Tl T UWN
I
"9€L—T€L 0 LT V "ded 0¢6T ‘HVI “H'H BHOMIA ] BHUIOX 0¢ol © W MNWZANMN%/W SHUBULINIA 6
:odocogorr : : LuHeWdAN
Irx
0S-L6T D ddoniorroosag, a  FOitous) us,|
irt v oA ¢ ¢ P -THHQUX 6C61 v/ 1 v v\ p~pr Y SpueuISIo 6
1V "2 %6761 ‘HVI “H'V 9OHAQE( 1Y (QNLL) (BDEND €D Luiewodog
U =
BUNIRMHIQAl ‘19doray BUHOLHOXEH -HIrQALl erAndod JUHBIERH =
OLIA Y0 | g

94



LdAoeHdey 1 : 18gq
. . < (9 < 3 Ce . \A . Q O HI_” \Aoﬁ .
YST—1St 0 °€ ‘66 ‘¥S61 ‘HVII “d'IN OMHOWIEAY] -0da0dOo] 12541 (o) o1s)eg JU[[AIRY 6
IrX : warrudagq
aueAdexHA] |
919-€19 uiaIre A 1 oD 6 ovooMmo .
‘c ‘06 ‘bS6] UV “T'IN paoNRsRY “Tr Hurodoq :odogoso] 121! 40 0d) IS9DEN D)-9NAO[eg ['8
(9D)-1mdoraq
Irx
LT6ST6 DS 1L %?MW@M%WF ¢ (;) O'H6 148
- 6
ek ¢ - oo : 0S6T | o Sranrrrar\Cl Munjues[og v
0S61 ‘HVI 9N eaodese) 1 g umiogonuoeds | :odocogorr O (QNIZ) ') LUHIDHELDG
Irx
NeAOALIHUE “d wo
. T el ST T EHHUITON '0(0d)(018) .
98—€8 0 ‘T ‘0L ‘0561 ‘HVI “1"d Himiogownoeda J :odosogo] 0561 1 eNC NN SHAOSOUOWO T 6
. : LAF0DOHOWO] [
Irx
UeAdALIHUE “d
861961 O BHUIOT L1209 € v THON
e Tp6l “HVIT “ M uurosonnoeda | .odocomorr | 1POT | TOISUZEHSTEN|  (¥T)-0pIoN 6
(e1)-turdoy
Irx
UHIe =
BUNRIHIQAl ‘19doray BUHOLHOXEH -HIrQALl erAndod JUHBIERH =
0L Y0 | g

95



WAL -IXUQ[ I

¥
. e b6 ¢ ¢ Copoe AQQOTQW%VH d [4 NHANNAH”‘W_”OV HQM .
9€6-€€6 S ‘801 ‘9561 ‘HVII "1’ G0HIN) .odocogoyr | 956! o(Cots) Apysierdny 6
. BRI NCING | LIDIOLOIIAY
Irx .
HOI9THL(AY 1
9IIT-€I11 ‘odacoorr e QLT NV
‘0 TNT ‘ccet ¢ e - ddoxoanQy ‘domr | ¢c61 | - (HO)'("O1S)'O|  UN-dpAOSUNQeT | ‘6
9101 ‘SS61 ‘HVI V'L d0dAg “}1'q 20HOWA)) . 1% uprsren|  upy-wesonmAgeys
Irx
1dAoendey| 1 ¢ A
(0T fecrt ¢ q.ﬁoo.:wmmowv.m A OSHOWEA ”o%momww 5561 .smoﬁoiswvmm oﬁo&wﬂugz 6
9001 SS61 HVIL "IN AN A X aNC([1°eN) IMRUEONITRHAL]
(rdun
o . WI980LUIRITY) AP A49S
G~ ¢ 3 ¢ HH no.vw NWMMVHMMN CTATT BIOMID QQOTE%MHONQ d .—ummﬁ A v N~ domm DHT/OM@G—HOQOQW @
66 V561 HVII "HIN A INA Gl I HIQUY HOJO LLeN ngoxeqdoT]
Irx
HHe) A
BUNRIHNIQAN ‘19doray BHHIIBKOXEH -HIrQALl erAndogp QUHBAERH 5
OLIN 0 | g

96



aueAdexHA] |
. PR s
. 41 o § g 1 HITICRIA 1 (¢) O'H6 .
6S—1t ‘1 °LS61 ‘€dIANN AL "1'd S0HOWd)D) :odogoso] LS61 N CINGE Ip{sAoulIserar) 1%
. . e Tuxogonnoeda |
Irx
9z I—bT] o MIITINX(Q) X drp
e ey ¢ e o nadrnd nanodog £S61 (od)r1  ereydsoydory 18
[ ‘TIT °LS61 ‘HVI ‘IN'V eaoderHog “ g g oeHIeN LIITA redpoodonLny
. oA G € ¢ L T 3 ¢ OHN
88-G¥8 0 °S ‘011 ‘9561 erHemdpy O (IV3N'LL) 1OUOOII .
UV “IrL dorxug “py omadeser] < r nurodoq MITIA 9G61 17(X8)) M 'z 6
HV wurroHonduy
ddorWAgoMIAY 1
‘ddonmAaderxe] 1
ISHUQUY
029-L19 2 oI ‘(I'BN‘O'H pSA
'€ %601 *9561 "HVIT “H'H wwiorhi) "y uaovopy | [ EIRL 1 9s6l - 'O["OIVIS)] - awsopeiSous 6
N’ € BBXOLOLLAY-LIQLITHO] “J] ' GOHINJ)) HorHIDAY 1 CO18) 11BN rugoredIoHUg
WALLH-OXLID[ [ I
:odacogorr
Irx
numeM A
BUNeANrgAn ‘1adoray BUHOLHOXEH -AIrQALl erAndogp JUHedERH S
0Ll Y0 | g

97



XubuHckuit maccus, T. [lytenuaopp
Khibiny Massif, Putelichorr Mt.




(senarendarey
"091—8G[ O KHJITOLII) "HO) su)
‘6 ‘6561 BOEAN "HUIN "d[ 11" BEMOHOIIOL doay(Qf 1 6561 €T S memO J}ISeuR’) 6
“M's oxnamodo | 17 @one1od <17 N Hewddoly :IIHUQUY OISO PN A LUOBHEY
Irx
(senarendarey
'LST=TST 06 ‘6561 BIEAN "HUIN "d], SHALOLT) 1
e o o v douoOf 1 | 6561 "0"1S.2dEN SIS LICE| 6
dr u *11°¢ onHamodo | “1r[7 gore1od 7 N Hewddoy? aHUQITY LHOYEHAD
Irx
neAdA -d
"865—06S 9 °C L8 ‘8561 ‘OINY 'Ireg CHUIOX LT 40 “PS
‘g 90HOWH)) “H'TN edodese) 11 90HIND)) :odacogorr 8561 (OISILUN ONISZOPIOS 6
RINE VAN wudogoruan)
Irx
MxedoadIqIray I O'H6 UAQIN
‘651 2“1 “LS61 ‘€A INM "dL W' G0HINS) odgodorr 1 LSOT | a s gy Lupy OHUPIUCARGUESIRIN | Y
IrX . e IVMHUMHEIOQHR.IHRA]
HumeMd =
BUNIENUIrQAN ‘1adoray BUHIIBKOXEH -HIrQATI erAndog JUHRBALEH 2
OLIIA Y0 | m

99



b6t TogHded I ASA
o ¢ o1 et ST o - :odogogolr | 1961 "0"1s1Z°eN ANAOSE[A 6
¥ °LET ‘1961 ‘HVI “d'IN edodece)] “]]d BEONHOHOXH], 1% LHO00RITg
"6v—Th 0 1 06 ‘1961 ‘ONE "Leg nadsudolg (00) o1
_— ey . 1t 1961 ¢ ¢ SHEBUI20qIeT) S
H'Hq eaonedeq “g'g edodredrHOY © 'Y XBLAq MITIA (eN‘®D)(BT9DIS) rendonogdey
ddoronino) u
‘neAonhIoN “d L9 ¢ 90~1ON
10T-661 " “TT 1961 BOEAW HHN AL "W'H 8OHOWDD - ™, g oo 1961 | "OISUZOOISTEN|  (9D)-oMpioN 6
. (9D)-1urdoy
Irx
91111 00961 ‘UHIADE "dL ) N
. N B box e .1t ‘exedeq KeHOQI[ | (961 "*0ANEN S)IqoruoneN h%
dr v "H O] rugoLnHY “V'y OMHAdeXAY 'Y XerAq SITA LrgonHOdIRE]
. o . ) LdAoeHdey 1 : 9D)-NsY
8666 0 T 6561 "CdINM "dL odososolr | 6c61 | b . OHE ooy ommseumy | 6
W'D SOHEBXOY “f' N OHHINIEAY] X - (HOYOTSIVIIRD | 0\ 14 dkoendeyy
ESYbby O v ‘88 ‘6561 ‘ONE IBE ' BHUEEEOY | erHBMMA]Y S Sre 5 wwo@ .
“q'q e9o91edrHOY V'Y OMHAARXAY MITIA 6561 OH- Ol Hmwowwww v
HIed =
BHIRIHNIQAN ‘19doray u:ﬂw.wwwmwﬁ_ -UIrQALI erAndop JUHBAERH =
Y0 | 8

100



. e ddorwAgomiAy 1 z Z Trl2 dug
) Ov81—LT8I A TI *p1 “$961 — cogp | HOOCOTS) o dordumiokieg | -6
BOIUIS BNUAIOS "SUSYS-IAYD) BN ‘Suny)-oz], 3udq 1Y ILeN1L(ed) wmmrudoduwerrorndeq
9D-usqy
'651S 0166 °9961 “ONE IIeg, nadsndofg o (HO)COD) -oawmﬁwmmwé% fH |
'0S01-8%01 2 °S ‘651 ‘961 ‘HVI/ “D"V gouindiy AIMA D)
-LUEIHLOBQUUONOdIIY |
4 < ¢ ¢ . @ﬁ mz “:SVHA qoz
0S—€€ 0T C6 €961 ONY 'Ieg z
A o b edUHALORHOW | €961 (1gaLnd AIYOUOIN 1T
W' eaoHdUN) “H'H goraedAy “I7 vV HUMHQ | IdN LHORHO
3 3 3 4 . ol—ﬂ mz @:H\HVHA . :”—M
05—€E€ D01 C6 €961 O 1Ieg (r'0=%)
A orpe e edUHALORHOW €961 S SO 1'T
'H eaoHdun) “H'H goraedAy 17"V HUMHQ | IdN (agar)pd LIMOAIALOY
. . e e WAL H-OXLJ[ [ I . 9D-puL,
“IN .éozwmmvwwxww% %&NM@.%M:MM\M .mmﬁmomozoo -odogogors €961 Co19)0O! &NOAU@% 7VH (93)-aytpuny 6
Irx : : (9D)-1udrrHA],
auelrry 1
o 5 MONdRTHAdIHY “d 1B
T rogT € fm e mogonmordo Nopede] 'd | 7961 "01S1ZeN YSAPIDY 6
v Tyl 'C961 HVI "ITd ! ! :odocogoyr LAY
Irx
HumeMd =
BHNIENUIrQAN ‘1adoray us.“ww%m@: -HIrQATI erAndog JUHRBILEH 5
Y0 | 8

101



709665 1dKoendey] OHU - *'(4'HO0) AUy
‘S 001 ‘1L61 ‘ONG g "I'L vaodsrroL) :odogogo] L6l | (('0"19)’(lLaN) ANAOTEWOY 6
“y[' ] eaoHOMOogudY “N'V doHLdO]] Irx “(eNaISe)) 1ugodenoy]
aURALIY 1 303
S \ ‘dreys “v 1sqe :odogogo]r | €L61 4C0s)'eN QMO TETO 1L
86 tL6l N V 'N'M dIegS "V isqed X trondetoy
. 5 ddorWAgOMIAY 1 s
e . OZl=clL ‘ddonmAaoe 1 ¢ 7 d
9 ‘66 ‘0L6T ‘ONG 'teg "dr u "['H edoHeIdQ [ HUQUY 0L61 S o4 NUWNASEY K4
“ T’ Bexodrogodgo]7 “H A BE0LroM0)) ’ 1Y LUNAgOR]
0 7LL S961 <IN ‘uuradey noHdoga ) u ea0dLo0ATrON 7 I
0JOMO9IrOY gorlnIeHOQ9de) 1 YOodoU XI9HROLQII o19N UudAT, Zr mwum E%ﬁm 5 Cwmo .
‘XIIHEOHOO0RALI9IA OMOLTINOY HUMOHOYLBY MITIA 5961 L .@ AWE@W mO . 'S bw.mowom 6
dr u 'y xerAq 1A eaord( vy oMHAdeXAY (EN"eD)""(eN") ©
D ZLL ‘S961 <N ‘nuraded nondoga)) u eaodiooAron -
0JOMO9Ir0Y dorrrIeHO9de) U YOdOol XI9HROLIII eraexuddy (HO) OLLE 5 amvm .
‘XIIHEOHO0BA 19K OMOIIIINOY UMOHOTILEY MITIA 5961 HO)YO11%) HWQ%M v
“dr u 1y xerdq “I1'JA eaordQ vy oxHadexAY !
HHITeX A
BUNEANrgAl ‘radoray BUHILKOXEH -AIrQALI erAndogp JUHedERH N
OLIIN Y0 | g

102



MOUWOHHOAY “d

AT o A G4 ¢ ¢ : CHUION [ITHUQUY (40)°0 UA
drog i teh O bl .QMOMMM. ke AdAoendey 1| €L6] (o (‘019)|  enuwouuony 6
NH ot "IV 4u d :odogogoyr 1L eNCONeN BN LMINOHHOKE
Irx
ey R i ¢ ¢ ‘11 ,HQ\AO@HHQNVH B! [ mA 3 v 107
‘dr u .M.@MMWEO uw.Mm\w mmowvoowm@mw mowmmoz -odogogors tL6l 0 E%Mum.:mmm% N SIOZ 6
1 Irx e wudog
o . . rdAoendey 1 OHO1T N
9SO C01 €L61 ONWY 1eg ¢ 0z 8 .
U o el :odagogo|f €L61 - (HO)("O1S) AeyY 6
dr v "y MU0 g 'Y HO9JAq “H'V doxadajn 1Y LTI i Lty
. iy ¢ . ‘HVIT V€ eaoremm LdAoeHdey] 1 . AOT
rS.NmmﬁMMMwMoqu hmmﬁm« MWMWMMM rEA.&OMU mommEmmME -odogodoyf 21 omOEmwom@WZ@v@H SHIEPAOT] 6
Irx : wuderaoyr
'98—08 0 ‘I “I0I ‘TL6I ‘ONG ‘1eg douoj N
- ey o IHHQUY tL61 O°Hel- A(Od)eN|  areydsoydomeN  |'T'8
WN'g HMIAQ “ gV BaoM19q [ O] HULOALRY 1Y tedoododiey]
e e e 1dAoendey I O'H6T Sop (1}
) D - ; .
dr .,,w.hm oL um. %m uw%w%wémm.s L £q odogogorr g6l | - “(HO)'O'TIS|  ())-amofewp | 6
- IrX “1L00egY BN (9D)-LmionendIy]
HumeMd =
BHNENUIrQAN ‘1adoray us.“ww%m@: -HIrQATI erAndog JUHRBALEH 5
Y0 | 8

103



O3epo Ceitnosepo, JIoBozepckuii Maccus
Seydozero Lake, Lovozero massif

O3epo Ceitnosepo, JIoBozepckuii MaccuB
Seydozero Lake, Lovozero massif
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Mectopoxaenue amerucra «Mbic Kopabmnby, Tepckuii 6eper benoro mops
Amethyst deposit "Mys Korabl", Tersky coast of the White Sea
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Awmertuct. Mecropoxkaenue «Msbic Kopabmby, Tepckuii 6eper bemoro Mops
Amethyst deposit "Mys Korabl", Tersky coast of the White Sea
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