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ting names is not as easy as one thinks (J.W. von Goethe, 1807)
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Phe Commussion on New Maerals and Mineral Naines tONMINS ) or the Internation:d
Mineratogical Assoctanon MA G was established in 1939 for the purpose of controlbne
and reviewing all proposed changes i nomenclature (new names, disereditations,
changes e definons) and of rationalising mineral nomenclature Gaternational
unitforimity as far as may be practicable). The ONMMN has meanw hile taken a decision
on more than 4000 minerals and mineral names, has brought order i many mineral
woups (e, mcas. amphiboles. pyroxenes. zeohtes, lubuntsovites,  cudialvies.
sutphosadts, epidotes, tourmabines ), and has formulated general prineiples (defininon ol a
mineral. nomenclature ot solid solutions, polytypes and synthetic substances),

From the classical period until wday. there have been two problems in mineralogival
nomenclature: what are proper names for minerals, and how should they be compaosed
From the start there has been o dichotomy i rational and frrational nomenclatures (in
Greek-Roman times. ¢ g, hematite and galena vs. nephrite and amethyst, nowadavs. ¢ ¢

arcubisite and phyllotungstite vs. mandarinoite and griceite).

Abraham Gottlob Werner was the fiest (at the end of the 18 cenury) to tormulate clear
vindelines for a rational naming ot minerals, but he was also the first o disobey them by
aiving names after persons (prehnite. vivianite) and localiues (vesuvianite. aragonite),
From Wemer unul the formation of the CNMMN i 1939 there has been no control on
mineralogical nomenclature, and the current CNMMN guidelines (most recent version.
199%) tor naming minerals reflect the established historical diversity that grew during
that pertod. A radical change of the nomenclature (as proposed. ¢.¢.. by Povarennvkh in
the 1960-70s) would thus not only be undesirable, 1t certainly wouid be impracticable.
Mineralogy will thus have o five with inconsiderate names (e.g. bakhchisaraitsevite,
piidkkonenite, uchacchacuaite. vandendriesscheite.  zhemchuzhnikovite) and  with
“double names’ so despised by many (e.g. henritermierite.  theresemagnanite.
rhomasclarkite, juequesdictnichite)

But the CNMMN shouldicould do something about schemes which lead to such
nnprobabtlities as - sodic-terri-chinoterroholmquistite. and 1w easily  corrected
inconsistencies  in prefixes  (sodicgedritc vy alumorungstite vy,
aiuminoceladonite: arsendescloizite vs.arsenogovazite v, arsenivsiderite), of two-word
names feobalt pentlandite. potassime slum, sodim bolts cordite). and of unnceessary
hyphens (nickel-zippeite v nickelbischofite: hs droxa herderie v hvdroxylellestaditer.
The use of prefines in names (as desired by the UNMNMN guidelines) for new minerals
~phyrelated (o existing ones creates serious identitication problems without chenical

natrotantite:

anhyses. e the division of apatite into bydrosylapatite. uorapatte and ehlorapatite

Such problems have been avorded by using sutfives in aronps fike 2eolites, labuntsos tes.

arrojadites and epidotes.
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Sixteen sultide minerals containing species-forming K. Na. Cs orand Hy,0 molecules are
knewn: nine anhydrous alkali sultides (djerfisherite, bartonite. chlorbartonite, galkhaite,
rasvumite, pautovite, murunskite. chvilevaite, caswellsilverite), four sodium-hydrous
sulfides (erdite. coyoteite, gerstleyite. schéllhornite) and three sulfides containing only
H-0) but no alkali metals in their Wealized tormulae {orickite, wilthelmramsayite,
cronusite). In fact, the latters also contain signiticant admixtures (0.1 wt.%) ot K orfand
Na. Thus, alkali-free hydrous sulfides are unknown in nature for sure. Alkali and
hydrous sulfide minerals are related also crystallochemicatly and genetically. The most
nmportant erystallochenvical feature of alkali sultides 15 arrangement ot alkali atoms in
structures. These minerals can be classitied to three topological types using this sign:
sero-dimensional (alkali atoms are 1solated. c.g djerfisherite. bartonites, galkhaite),
unidimensional (atkali atoms torm chains in wonels, ¢.g. rasvumite. pautovite, crdite),
and two-dimensional  (alkali  atoms  torm murunskite, chvilevaite,
caswellsilverite). The type determines propertics: ability of leaching and exchange ot
alkali. conductivity character ore AlL these sulfides are microporous  minerals
(Makovicky, 2003). Crystallochenmical roles of Lirger K. Cs, Rb tand T1) and smaller Na
in sulfides are essentialy different. Anhydrous sulfide minerals show strong aflinity to
larger alkali atoms while hydrous ~ulfides “prefer™ Na. Recent discoveries ot sulfides
. demonstrate carlier-

lavers, e.g

extrenicly enriched by Cs and Rb, especially pantovite. Cshes
unknown feature of geochemisiry ot these clements in peralkaline formation. Strong
fractionaton of K (Cs=Rb) and T1 between simultaneously erystallized alkali sulfides ot
ditterent topological types takes place. In the Palitra peralkaline pegmatite in Lovozero
complex, Kola, Russia, chlorbartonite contains 9.5 wi.% K and 0.2% TI: pautovite:
30.0% Cs, 1.3% Rb, 0.3% Tl and 0.2% Ko mrunskite: 24.7% T and 7.4% K. layered
sultides can foose alkabi atoms with their substitution by 1,0 molecules. An example is
the evolution chain: coswelisilveriee, NaCrS: — (Na leaching. hydration) schélthomite.
N CrSeH0 0 peation exchange. hvdration cronusite, Ca,~CrSs2H20 (Britvin e
2000 TUseers that hvdrous sultide minerals were formed mainly tonly?) as a result of
alteration ot their alkali proto-phases. From this viewpoint, presence of alkali in all
hvdrous sullides and occurrence of hvdrous sullides maindy in peralkuline assemblipes
become well-explamable. Galkhate, (C Pl B Cund AsSbyS s ondv cesium
nineral i some vre deposits, sporadically magor constitnent of mercury ores. Because ot
its arigue “hroad-porous™ structure gatkhaite tives mohile Csand becomes principat
veochenmicul mdicator showing figh aetivity of this elemeot i e process of tormation

ot mereury and cold deposits inchudime very important Carlin-ivpwe obiccets

NCW minerais and mineral classification
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vonew mineral species from the Hundholmen granitic pegmatite, north N,
can be added 1o the vicanite group, comprising okanoganite-( Y ) and vicanilc-(C \
I'he chemical and structural data on the new mineral have \1gmﬁcum]y addedq
the understanding of the crystal-chemical properties of these rare minerals, Th
are three distinet layers parallel w (00T) in the structures of these Minerals (g
wronp K3m): Pace
. Layer A contains an octabedron with (ALTe [Ti) as the central g,
sharing corners with six S10: groups in the form of a pinwheel. B(1)0, [c[mhe"‘:“
torm threefold rings, and cach Bii)0, tetrahedron of the rings shares a cormer wiy,
one $10; tetrahedron, forming an (51:B:0,.)" " polvanion.

. Layer B contains a tetrahedron which may incorporate variable amouns of
As . PoSt(Aslosite). This tetruhedron oceurs in two orientations with the Sdme
probability of oceurrence. In vicanite-{Ce). a B(2)Ox triangle 15 also present in thig
laver,

. Layer C contains two svery close polvhedra, of As™ in lhrcc»coordmation
tAs2 site) and (Na.Ca) in ten-coordination. which are mutually exclusive. The As2
site is empty i okanoganite-(Y).

A three-dimensional network of five diflerent polyhedra with coordinationg
from eight o ten (M1l to M3) contains Y. REE. Th and Ca and provides
connections among the three favers.

Okanoganite~(Y) |described in 1980, crystal structure published in 2004), has the
simplified formula: (Y.REE.CaNa. This(Fe . TONa(PSHSEB (1 O.F.OH)y,.
Vicanite-(Ce) [described in 1995, crystal structure published in 2002). has
simplified formula: (Ca.REE.Th) e’ Na,As (As.P)SIBLUOF)y; (x = 0.58),
The simplifted formula of the new mineral species from Hundhobmen (IMA 2006
003 s Y.REE CaNay«(ALFe 1CaAs (SEAS ISLBOOF ) (x = 0.78),
Compared to the other two minerals. the Hundholmen mineral has Al > Fe' o the
I'e Al site in layer AL bas Si > As atthe Asl site in layer B. and Ca > 0.5 at the Na
site in fayer C.

With 13 possible cation sites. the vicanite group might potentially comprise a large
number of species, especially i the M1 1o M3 sites are considered separately. For
instance, vicanite-(Ce) has Th predominating at the M3 site. The correct
distribution of Y. REE and Ca between the five M sites is not easily made on the
oaxis of site-seattering values. Therelore, it nught be wise to treat M1 to M3 as an
entity for nomenclatural purposes
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The wyllieite group of minerals consists of Na-Mn-Fe-Al-bearing phosphates which
exhibit a crystal structure topologically simtlar 1o the alluaudite structure. However. the
ordering of cations in the wyllieite structure induces a splitting of the M(2) and X(1)
sites ol atluaudite into the M(2a) M(2b) and X(la) X(1b) positions. Consequently. the
C2r¢ space group of alluaudite ranstorms into P24 in wyllieite, with no significant
change of the unit-cell parameters. and with a structural formula which corresponds to
XX L)X (ITDMDM2a)M{ 2b) PO.)s.

In granitic pegmatites. particularly in the beryl-columbite-phosphate subtype of the rarc-
clement pegmatites, wyllieite-tvpe phosphates display chemical compositions ranging
from Na(Mn Fe' Ye” AlPOLL 10 Na(Mule e AWPO . with Ca¥’ or M
replacing Na' on the X(2), X(1a) and N(1b) sites, Mg replacing iron on the M(2a) sit¢,
and Mg" or Fe'” replacing Al on the M(2b site. where represents a lattice vacancy
The name wyllieite corresponds 10 NuMnl'e™ APO,);, whereas the name rosemarylfe
designates the ore oxidized compositions. such as  NaMnbe® A(PO,);. The pré_“"
ferro- is then added if Fe' dommates in the M(1) site, thus leading to ferrowyllieite:
NaFe™ HAIPO,)s. and to terrorosemaryite,  Nabe™ Fe APO,)s. The name gingheiite
has been introduced for the My-rich equivalent ol wyllieite, Na-MnMgAI(PO, ). )
Single-crystal structure refinements ot ferrorosemaryite trom the Rubindi pegmatite.
Rwanda (R; = 2.43 %o, a = TLRIR(D A 12347010, ¢ = 6.2973(6) A, § = 114.353(6)°»
and of rosemaryite from the Buranga pegmatite, Rwanda (R, = 4.01 %, g = 12,0012 0
< 12.396(1), ¢ = 0329010 A f = 11448017, indicate that Al is predominant on the
M(2a) site, not on the M(2b) site as observed i terrowyltlicite. The morphologies of the
X(la) and X(1h) ervstallographic sites correspond 10 a distorted octahedron and W @
distorted cube. respectively. The [7 1 j-coordinated X(2) site of rosemaryite is a Ve

distorted gable disphenotd. simifar to the Ac2)y site of the alluaudite structure. L
The infrared spectrum of rosemaryite shows absorption bands at 3450 and 1624 cm -
related to the vibratonal modes of HLOL and contirms the presence ol molecutar wnlcr‘lﬂ
the channels of the wyllicite structure. A Masshuuer spectral investigation of rosemaryit€
and ferrorosentaryite also pernits w comparison with the Mésshauer speetra oft moré
disordered alluaudite-ts pe phosphates

Imally. the structural features of rosemanate and ferrorosemaryite are compared to those
ol other matural and ssnthetic wslheie-tope phosphates, and the role played by Al o
stainlize the wailieite structure s discussed 1 detail




