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COMMISSION ON NEW MINER.AIS AI\D MINER,AL NAMES
INTMNATIONAL MINER,AI]OGICAL ASSOCIATION

The information given here is provided by the Commission on New Minerals and Mineral
Names, I. M. A. for compamtive purposes and as a service to mineralogists working on new
species.

Each mineral is described in the following format:
IMA No. (any relationship to other minerals)

Chemical Formula
Crysal system, space group

unit cell pammeters
Colour; lustre; diaphaneity.
qptical properties.
Sftongest lines in the X-ray powder diffraction pattern.

The names of these approved species are considered confidential information until the
authors have published their descriptions or released information themselves.

NO OIHER,INFORMATION WILL BE RELEASED BY TIIE COMMISSION.

J. A. Mandarino, Chairman
Commission on New Minerals and Mineral Names
International Mineralogical Association
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tMA No.9l-ml
IIgjrHgf'CfO3Sr2
Triclioiq PI

a 8.116, b 9.501, c 6.891 A, o 100.43., B 110.24", r 82.80"
Omgered; adamtirei tuspa&nt.
Biqid (sig! Mlnom), all indi6 of rcfractioB @ g@rs tlw 2.
5.72 (90), 3.373 (60), 3.m8 (1m), 2.864 (s0b), 2.74 (50), 2.536 (50), 2.4E6 (50),

2.425 (6).

IMA No. 9l{03 The niobium orlogue of bismutohtrlite.
Bi(Nb,Ta)Or
&horhombic: Pcm

a4.92,b5.6n,cl , .731 A
BIacL; mi-netalic; transpamt il sma.ll (<0.m mo) foagmots.
Biqial (+), a 2.38, 8 2.42, 1 2.47.2v(alc.) 85' .
3.164 Om), 2.934 (90).2.U2 (45),2.495 (45), 1.769 (45), 1.734 (80).

IMA No.9l{06
(Zn,Co,ND6(SO.XOH,CI)D. sHrO
Hffigonal: Pq, P6y'm d P622

a 8.344. c 21.59 A
Bliglrt to de€p pinb vitrsus to pqrly; i"nspamr.
Uniaial Q, o 1.584, e 1.544
10.8 (rm), 3.3m (90), 2.725 (&),2.s63 (50),2.351 (40), 1.575 (30).

IMA No.91{07
M&(oIDr(vQ):
Moclinic: C2lm

a 9.604, b 9.558, c 5.393 A, 6 98.45"
Orugeled; vitr@us; tnnspaMt.
Biuial (-), o' 1.8m, .),' 1.810, 2V(m6.) large.
4.?6 (S),3.m(M),2.680 (vS),2.656 (M),2.155 (M), 1.565 (M), t.510 (M).

tMA No. 91-008 The Ba-domimr od-membs of the alunite group.
F6oJtrorAl36OJ2(OH)6

Hqagonal R3m
a6.ry2. c 17.22 A

While to light yeuovish; vitr@us: transpamt.
Uniqial (+), o 1.588, e 1.604.
5.73 (50),3.49 (55),2.98 Om),2.283 (80), 1.909 (70), 1.74? (60).

IMA No. 9l{09 Ths Ca{omi@t 6d-mmbs of the alunile group.
Clqrtro5A!(SOJ5(OI06
Hqagonal: R3m

a 6.983. c 16.759 A
Wlite to light yelloeish; vitlaus; mspoent.
Unidiat (+), indi€ of rcftacti@ unkpm.
4.9r (69),2.r7 (r&),2.231 (51), 1.899 (43), r.745 (37), t,375 (40).

IMA No.9l{10
Ca(Fe,Mg)66iO.)r(POJ,
Hqagolal: R3m

a6.240, c26.7& A
Yellov-bmm; vitsoN; mspamt.
Uniaial (-), o 1.70, e 1.759.
5.m (60),3.119 Om),2.689 (80),2.558 ( lm),2.505 (80),  1.560 (S0).

IMA No. 9l{12
MnsSnBrsirqo
M@(litric P2lm

228.n,b7.0r, .  B.nQ) A, I96.6(4".
Orogeyellow; vium6; trdspamt.
Biaial C), d 1.696, g l.7ll,1 1.715, 2v(n6.) 57., 2v(calc.) 54..
3.41 (8),3.n $r,2.83 (r0),2.8r Oq,2.u a, 1.?50 (6).

IMA No.9l{13
(Na,K) gFe+'TrSir6Or(OH)s. 2Hp
Odrorhombic: Cmm, Cmc2r o! c2cm

a 29.7i ,  b 11.03, c 17. l l1(t  A
Cololrle$ (ehite or grcy io aggregats); vitr@s; trilspamt.
Bidirl (-), d 1.532, p 1..548,71.559(2),2v(fra.) ?9.,2v(€lc.) 79".
10.38 (1m), 4.516 (75), 3.220 (65), 3.097 (80),2.9n 6r,2.7n (s{r.

IMA No.9l{ t4
Na{K3Ge,Mn,Ti)rSisOr(OfD{. 4HrO
Triclinic P I

al0.244,b 11.924,c5.276 A, o 103.491.,  p 96.9@., ? 91.945".
Oliveg@ with bmmirh q yell@ish shad6; vits@u; trdspas!.
Biaial (+), a 1.569, p 1.574,1 1.590, 2V(m6.) 58., 2v(alc.) 59..
11.57 Om), 3.386 09),3.W QD,2.92 Q8).2.716 Q2),2.598 Q6).

IMA No.91-015
NasIGirOs(OH)e . l9H,O
M@@lhic F2,/c

a24.9t,b ri.94, c b.n A, g 94.47(9)..
Colourls; vitrFB; tra$paBtt.
Biuial Q, o 1,4&, S 1.478,1 1.481, 2V(n4.) 43., 2v(€lc.) 44o.
4.26 (60), 3.08 Om), 2.938 (708), 2.649 (608), 2.400 (3t, 2.289 (35).

IMA No. 9l{16 A membs of thE adelitedsloizib g@p.
CaMn(OE)SiO.
fthorlDmbic P2r2r2r

a 5.838, b 7.224, c 8.690(t) A
Dep red; vitlps; traBla@t.
Bidial (+), d 1.8a0, p (@lc.) 1.854,,y 1.920,2V(m.) 50'.
5.558 (S),3.070 (S),2.6Sl (S),2.584 (vS), 1.565 (M).

tMA No. 91{17 The fqic-ua.logue of philiFbomib.
PbFej3H(ko{),(or0i
Hmgoral Rim

a 7.359, c 17.113(8) A
G@ish-ygloe; vitr@w to adanatine; msllmt !o transF@t.
Uniuial G), o 1.95, e 1.955.
5.966 (50),3.678 (40),3.0y) Om),2.283 (30), 1.ry2 G0), 1.840 Ot.

lMA No. 9l{18 TheMgioni@turlog@of@ngoliteddtherhombohednldimoeh
of bo@ite

(Mg,Fe)3&OsCl
Heragonal: R3c

a 8.574. c 20.9 A
Cololrls; vitr@w; tGnsFmt.
Uniaial C), o 1.684, c 1.668.
3.497 (34), 3.028 Om),2,71r (6),2.144 (37), 2.050 CA), 1.828 (25).

IMA No.9l{19
Fei'.Fe+3,Tt3[qAiOd,
Mm@linic: P2rln

a r.0.625, b 3.264, c 8.990 A, p 109.15..
Dartbem b blach subnetallic to mehllic; opaque (md|@t il thi! filgmmtc).
h rcfletcd lighl @y white (in oil, whib pith a wst bmm rint); no intqnal

Efletions; ui$tropy visible al@g gain boudari$ Cn oil, cl@ly visible);
biretleche not virible (in oil, very eak almg gnin bounddis); no@l@hmic.
R-valus: (15.5-15.9 7o)470nn, (15.G15.5 7o)546nm, (14.&15.0 %)589nm, (14.2-
14.5 7')65tum.

2.985 (6?, 2.81r (94).2.749 (rN),2.391 (8t, 1.79 (48), 1.709 (35).

tMA No. 91420
Ba(Al,MgXPO4,cO,)(OH)r. gro
Orthorhombic Pnm or Pnnn

a 8.939, b 5.669, c 11.073(3) A
Pale bl@; silky; tiaslu@t.
Bidial C), d 1.il6, A 1.629, t 1.640, 2v(ma.) 70'-90', 2V(61c.) 85'.
5.54 (79), 3.479 (n\3.34J (59), 2.768 (r00), 2.543 (6rt, 2.Vr2 @r).

IMA No. 9l{2l A polymoryh of mundnlilaile.
Ca(NH.)20lPO4)r.H,O
OrtJ0rhombis: sF@ goup unlnom

a 20.959, b 7.403, c 6.478(5) A
Whitg; vitr@6; Eanspa@t.
Biaial Q, o 1.506, p 1.510, 11.512,2V(@.) 65',2v(€lc.) 70'.
10.5 (57), 6.9 Om),4.739 (36),3.705 (89),3.651 (39),3.17 (55).

IMA No.9l{22
KZt (POrb
Heragqal: R&

a8.687, c23.SnA A
Pale blre to blBgm to traly @loulsi vim6; tra$lamt.
Uniuial (+), o 1..656, e 1.682.
6.41 (50), 4.679 (50), 4.329 (1m), 3.806 (90), 2.528 (n),2,5V2 (50).

IMA No. 9l{23 The CsanalogE ofgainsib
NaCs(Be,Li)Zrr(PO)
Tetragsul l4rlmd

a 6.573. c l7 .28 A
Whitg to @loEl*; vitsos; transl@t to mspa@t.
Uniarial (+), o 1.634, t 1.645.
6.159 (90),4.326 (80), 4,@9 (4),3.28r (80),3.060 (lm),2.896 (30), 1.849 (30).

IMA No. 91424
sb66oJos.H,o
Triclitric: Pl

a ll.4y, b 29.T1, a I 1.314(4) A, a 91.01', I | 19,24', 1 92.8)'.
Colwls !o shiq adMtine; transpa@t b mdu@t.
Biuial (+), ma n 2.08, bircfringm€ low, 2v(md.) > > 60'.
14.835 (50), 9.270 (41), 6.810 (67), 3.3&r (93), 3.200 (39), 3.092 Om).

IMA No.9l{25
Cu.(As,Sb)2st
Onhorhombic: spae goup uilooM

a 14.51, b 13.30, c 1?.96(l)  A
Silvsy lad gcy; netallici opsqE.
lo Bfleted light gBy, wqk uistropisn, w€l biEflffi€, mtrpl@hrcic. Rd

& R*: (31.5, 32.5 %)470nn, (3r.r, t.0 %)546nm, (30.3, 31.15 %)589nm,
(U.2,8.4 %)650nm.

3 36A, 2,999(tm), 2.594Q0), 2.238(6), r.833(40), l.5AO5b).

IMA No. 9l{26
(Co,Zn,Ni)6(SO{XOH, Cl)10. SHrO
Heegonal: spae grcup unlnoM

a 8.363, c 26.ltCD A
Pirk to light pink; panly; transpq@t.
Udaiel C), o 1.568, e 1.542.
r3.r om), 3.523 (30), 2.985 (30), 2.681 (40),2.5n (n\
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IMA No. 9l{2? ThE llwireealogre of britholiF(Ca) of the apalite grcup.
(REE ca)r(Si,P)bouF, eh@ ce is t& doni@t RxE
Hqagoat P6y'm

a 9.517, c 6.9&,(4) A
To, !€ddiih-bm; adanmtirc; opaqre !o trrnsl@t.
Uniaial Q, o l.E), e 1.786.
2.845 Om), 2.822 (40),2.747 (n), 1.q70 (30), 1.S70 (40).

tMA No. 91{28 A m@bd of the @phibole gmup.
(Na,K)NarlMgr(Fd*,Mn3+)bLilSi.Oa(OH,F)2
Monslinic C?m

a 9.808, b 17.850, c 5.289(l) A, I rM.nQ)'.
Dak r€d: viEo6; tmNl|@t.
Biaial (+), o 1.667, I 1.675, t 1.691, 2V(o6.) 59-71', 2v(€lq.) 71'.
8.399 (56), 3.383 O8), 3.2s4 QO),3.122 On), 2.798 (48), 2.696 O5).

IMA No.9l{29
Nisbr(olr,r._6lt o
Hqag@al: P3 lm, P3ln d P3l2

a 16.016, c 9.789(2) A
Light-bl@; vib6: tansFmt.
Uniuial (+), o 1.600, e 1.605.
4.6195 000),3.3537 (lm),2.3431 (80),2.0909 (60), 1.8050 (70), r.7496 (60).

IMA No.9l{]0
(Pb,Mo,tr)soscl?
Tehgonal: I4lmmm, I42m,14fr2, l4frn 6 \4n

a 3.9Yn, c ?2.51aQ) A
C@ine: ada@linq uandumt.
In Efl@ted lighl grcy, wak to modmte aistropy, nod@re biEfl*tane, vqk

pl*hrcis, intsnal rcfleti@s abudant, Rr & R, (19.6,22.0 7oX70nm, (18.0,

20.5 %)5a6nn, (17.4, 19.6 %)589nm, (16.95, 18.8 %)650nm.
3.507 (32),2.983 (100),2.816 (78), 1.989 (75), 1.658 (51), 1.586 (33).

IMA No.9l{31
CanCu3(SOrr(OH)rr. 2HrO
Mmrcliniq P2rlc (psudo C2lc)

a 15.122,b 14.358, c 22.063 A, P 108.68".
Dark blre; vitr@u; mspmt.
Biuial (-), a 1.590,I 1.610, r 1.619,2v(M.) 65',2v(€lc) 6?".
3.393 (rm), 3.368 (5t, 3.2m (53), 3.188 (65), 3.120 (85), 3.098 (57).

tMA No.91432
Fe(Olt!
oilFrhombic Imnm (psdeubic)

a 7.544, b 7.558, c 7.560(4) A
Dak bottlg g@i vimu to adamtine; tnnspdot.
Biaiat (-), the indis of efractioo @ b€tw@ l.yz 8d 1.94.
3.n4Q&),2.67r (35),2.395 (30), 1.904 (lt, l.697 (60), 1.548 (40).

IMA No.9l{33
AqPb
cubic: Fdlm

a 7.933(t A
Colour uknom b@w of the snall grain sia: nelallici op0qre.
In rcfleted Iigtt silvsy gey, ddk gBy vho highly oxidized; no misropy,

birefletrn@, plwhoism or inbEul rcflcti@s; R (56.07o)470nm, (59.5%)546nm,
(60.0 Zo)589nn, (62.07,)650nm.

4.595 (2r),2.810 (30),2.391 Om),2.301 (2t, 1.526 (23), t.196 (26).

IMA No.9l{34
ca(Uorr(co)4.3H2o
Ottlohmbic Pnnm, PmnA or P2rnm

a 15.33?, b l?.051, c 6.931 A
Canary yelwi vitrowi tnnrpomt.
Biuial G), d 1.603(@lc.), p 1.690, r 1.710, 2v(m.) 49'.
8.J5 0m), 6.94 (50), 4.ll (60), 3.23 (60), 3.4il (50),2.Tr2 OO).

IMA No.9l{37
tAgr(Pb,Fe)BirlBGb,Bi)rsr
M@sliniq c?n q Cm

a 13.515, b 4.098, c 26.0m A, B 93.m'.
GBy; metallic: oFque.
h rcfleded lighl white, distinct uismpy, very w€L biefl*tane, no pldhrctum,

rc intemal rcfletiolr, R* & Rd 92.2,39.7 %)470an, (41.4, 38.8 %)546nm,
(40.8, 37.9 %)589nn, (39.8, 36.9 7o)650nm.

3.49 (8),3.37 (9),3.24 (9),2.82 O0),2.01 rD, 1.92 (8),  1.967 (6).

IMA No.9l{38
Pq(Mtr,Fe,Md3F€ilOb
Hexagonal: P6y'mmc, PEnc or P62r

a 5.951. c 33.358 A
Blacki suboetatlic; opaque.
ln efl{ted liglt gey with pale boMish tint, nod@E 4isEupy, p@k bircfletane,

rc plohmis, no intmal rcfletions, Ro & Rr €3.6, 22,3%1 470tn, (22.8,

21.9r'o) 546nm, Q2.2, 21j%)589nm, (21.3, 21.0%)650nn.
4.168 (5t, 3.011 (60), 2.q750 Q0),2.80t7 (95), 2.686 0m), 2.61X (90).

IMA No. 9l{42
N(CHJ.ISir(SilrAlor)061,
frholhombiq 1222

a 8.984, b 8.93?, c 8.97 A
white, @louls, light yelloe: vimus; t&nsp@t.
Biqi!.I C), d 1.529, g(alc.) 1.530, I 1.531,2V(M.) 76".
6.33 (8),4.46 (8),3.66 (10),2.60 (8),  1.760 (8),  1.351 (8).

IMA No. 9l{43 The Sbdomimt mmbe! of the @l6ite goup.

Cu6%(sb,Sn,As)6st
Cubic: P43n

a 10.705 A
Colou rct obsed b@w of the smal liai metallic; qpaq@.

In Blteted lighq gxEy witi a lighrbmM tinq no 4istropy, biPfle.ia@,
plwhrcism or intaal Eflcti@s: R (X.2 %) 47&m, @8.1 %) 546nn' Q99 %)

589nm, (31.0 %) 650nn.
3.10 o0), 1.89 (9), r.614 A, 1226 (4\, 1.094 (6), 1.030 (4).

IMA No. 91-044 ThE Cedmi@t menber of the @lNite gmup.

Cu6vr(Ca,A9ost
Cubic: P43n

a 10.568 A
CBy-blach melaniq qpaq@.
ln cfl*ted lighr gMirtFyelloe, oliveyelrytlt@; no inl@l efl€tios'

ui$tropy, biBflslar€ q plahrctumi R (23.8V01 410nn. Q73f.) 546M'
(n.9 %)589nm, (27.9 /o)65}nn.

3.05 O0), 2.64 (4), r.870 (t, 1.595 (3), r.320 Q), r.2r2 (3),1.079 (3), 1.017 (t.

IMA No.91{45
(C4Mg)&Mn3Zn3BgSir.O$(OH,Ds
Motr@linic P2lc

a 9.08, b 18.03, c 14.59(4) A, p 104.8".
Colo6lNi vitreos; urnspast.
Biaial (-), a 1.674, I 1,680, t 1.681, 2v(n6.) 29.0',2V(alc.) U'.
2.863 (16),z.nr (40), 2.653 (50), 2.388 (50), 2.272 (30), 1.832 (30).

IMA No. 91446 The Cu{oni@t ualogue of geigqite dd chudobaiE.
(Cu,Co)r(AsO{)r(AsO3OH!. loHro
Triclinic: Pl or Pl

a 8.033, b 10.374, c 6.4a6{5) A, a79.62", I &4.95', 'y 86.21'.
Gm; vims: tmnspamt.
Biuial (+), d 1.634, f 1.ff'2, t 1.720, 2v(m*.) 75", 2v(@lc) 72'.
10.2 (100),8.01 (60),4.mr (50),3.667 (60),3.151 (50),3.063 (50).

IMA No.91-047
n3A!S.
Ortholhombic: Pnm

a 8.89t. b 10.855, c 9.079 A.
Ihrk red; adal@tine b submeulic; opaque b mnslllHl

In rcfl€led light: !ed, !€d inteflal Efl€d@s, smg diempy, ltlolC^b-iT{lT9n@'
no plohrcim. R- ud R* re: (4 18' 3 93 Vo) 4811m, Q'A' 3 86 V0) 547nn'

(8.64, 7.81 7o) 591nm, (13.72, 11.78 %\ Wan.

4.1; (M),3.99 (S),3.80 (M),3.47 (MSb),3.35 (M),2.813 (vS),2'537 (M)'

2.264 (MSb).

IMA No. 9l{48
NarBa(Y,Gd,Dy)2(Cq)r(HCOr)i(SO.)rF?cl
Hqagonal : P6/m

a 8.811. c 37.03(3) A
Light gl@ to yellovish-g@; vit@us; mspaqt.
Uniuial G), o 1.536, r 1.510.
4.79 (42),332 (4or,2.829 (lm), 2.659 (5lb),2.53r Qtb\,2.210 (N).

IMA No.9l{50
(ca,REE,Th)rAs{(A$tNaoJFe'rSi6BaO{F?
Heragonal: R3m

\ 10.795, cn336(4) A
Yellwidt{mi vitEou; lanspasrt.
Uniuial (-), o 1.757, e 1.722.
2.93 (S),2.950 (S), 1.839 (MS), 1.802 (MS), 1.686 (MS), 1.572 (MS).

IMA No. 9l{51
AgesbTq(s,se)l
M@clinic P2, P2lm o! Pm

a 8.900, b 8.302, c 19.49 A, I 82.98'.
Colou unlmom bqlg of the $nall gBin sizp; metallici opaqE.

In €flded light grey with faiil g@-blue hue, mi$mpy pIegt eilh b,mish€Py

tone, wek bieflme, no plohoisn, no interul rcfl4ti@s, Rd.-4d-Rd

Q8.6,v,2r'")470ffi, (36.6,i.2Vo)546M, (35.7,31.8%)589nm, (34.0'30.27o)650m.

3.C2 (6\,2.89 (4),2.83 (4),2.22 (tO\,2.t4 Q)'2.r3 (4).

tMA No. 91452 The Sb-ualog@ of skurerudite.
CoSb3
Cubic: Im3

a 9.04il A
Titr-white; trEtallic; opaque.
ln rcfleEd lislt; tin-whiE, iempic, no birefl€ffe' nonPl@hrcic' no inErEl

rcns;oniin (59.0 7o)470nm,1s8.7 %)546nn, (58.7 %)589nm, (58.7 7o)650nn.

2.S5 Om),2.01 (S0), 1.92 (80), 1.84 (80), 1.50 (80), 1.185 (80)' 1.147 (80)'

0.780 (1m).

IMA No.9l{53
znn(CO.),(SOJ(OlI),6
&horhombic: P22'2

a 15.724,b 6.256, c5.427(, A
Whib; viMs; tuslu@t.
Bidial (probably +), o 1.635(3), I 1.650(3), ? @uld trot be mwredr 2V aboul @'.
15.44 (1m), 7.88 (rm), fl5 Q0),2.714 (4O),2.5n Qq,2.3vt QO), 1.565 (30b).
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IMA No.9l{54
Na6Ce!(S iq)6eoa)6(CO!)6(SOr)O
Hdagonal: R3

a 6.025. c I9.Tl3 A
Cdmls fo pale bIlm; vitrF$i tranEaMt.
Uniaial C), o 1.589, e 1.586.
8.0'/6 (80),6.544 (90), 4.659 (1r,3.176(N),3.159 (85),2.683 (tm).
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IMA No. 9l{55 A nenb€r of the epidote grcup, relared !o dolasite-(ce).
(Ca,R!E)REE(Mg,Fe)MrAlSLO,, (OI{XF, O)
Moclitric: P2rlm

a 8.903, b 5.748, c 10.107 A, B I 13.41".
Ddk Ireyish bffi: Yihus; mpqtrlt.
Biuiat (-), o l,TB, B 1.790,1 1.8m, 2V(n6.) 83", 2v(61c.) 82".
e.32 Q), 5.23 Q),4.67 (2),3.52 (4),2.9r (10),2.n a,2.63 (8).  t .437 Q).


