M ineral Groups

Adelite Group
Orthorhombic arsenates and vanadates of general formula AB2+(XO4)(OH), A = Ca,Pb;
B*' = Co,Cu,Fe, Mg Ni,Zn; X = As”", V.
Adelite CaM g AsO4)(OH)
Austinite CaZn(AsO4)(OH)
Calciovolborthite CaCu(VO4)(OH) (needs study)
CobaltaustiniteCa(Co,Cu2+)(zésO4)(OH)

Conichalcite CaCu ' (AsO4)(OH)
Duftite PbCu(AsO4)(OH)
Gabrielsonite PbFe™ (AsO4)(OH)
Nickelaustinite Ca(Ni,Zn)(AsO4)(OH)
Tangeite CaCuVO4(OH)
Aenigmatite Group

Triclinic silicates with general formula A>B¢X6020, A = Ca, Na; B = Al, Cr3+, Fez+, Fe3+, Mg, Sb5+,
Ti; X = Al, B, Be, Si.

Aenigmatite NasFes” TiSiO020
Dorrite CaM gFes” ALShO2
H_gtuvaite (CaNa)y(Fe*",Fe’", TiM g Mn,Sn)s(SiBe,Al)sO20
Krinovite NaxM g4Cr2SisO20
M akarochkinite (CaNa)(Fe*,Fe’ , TiM g)s(Si,ALBe)sO20
Rh_nite Cax(MgFe”" Fe’" Ti)(Si,A1)sO20
Serendibite Cax(M gAl)s(S1,AL,B)sO20
Welshite CaxSb™ M g4Fe3+Si4BezOzo
Wilkinsonite NasFes”Fer’ Sis020
Allvaudite Group

M onoclinic phosphates and arsenates of general formula NaACD2(X04)3, A = Ca,M g, Pb; C = Ca,

FeZ+, Mn2+; D= Mn2+, Fez+, Fe3+, M§; X =P, As.
Alluaudite NaCaFe™ (M n’" Fe’ Fe'' M gr(PO4)3
Arseniopleite NaCaM n2+(M " M 2r(AsOs)3
Caryinite Na(Ca,Pb)(Ca,M n)g\/I n,M g)2(AsOs)3
Ferro-alluaudite NaCaFe” (Fe*" ,Mn*" Fe’ )a(PO4)3
Hagendorfite NaCaM n2+(Fe2+,Fe3+,M gr(PO4)3
M aghagendorfite NaMn® Mg(Fe’ Fe')a(PO4)s
Varulite (Na,Ca)Mn’ (Mn*",Fe’" Fe’)y(POy)s

Alunite Group

Trigonal sulfates of general formula AB¢(SO4)4(OH)i2, A = Ang, Ca, (H30)2, Ko, Naz, (NHas)a,
TI", Pb;B= Al Cu”", Fe’".

Alunite KoAls(SO4)4(OH)i2

Ammonioalunite (NH4)2A15(SO4)4(OH)12

Ammoniojarosite (N H4)2F663+(SO4)4(OH)12

ArgentojarositeAngea3+(SO4)4(OH)1z



Beaverite Pb(Cu*" Fe*", Als(SO4)s(OH)12

Dorallcharite (TLK)Fes  (SO4)2(OH)s
Huangite CaAl(SO4)4(OH)i2
Hydronium jarosite (H3OH)2F663+(SO4)4(OH)12
Jarosite KaFes  (SO4)s(OH)12
Kintoreite PbFe’ (PO4)2(OH,H20)6
M inamiite (Na,Ca,K)2Als(SO4)4(OH)12
Natroalunite NaxAls(SO4)4(OH)i2
Natrojarosite NazFe63+(SO4)4(OH)1 2
Osarizawaite PbaCus” Aly(SO4)4(OH)12
Plummbojarosite PbFes” (SO4)a(OH )1
Walthierite BaAlk(SO4)4(OH)i2
Ambly gonite Group
Triclinic phosphates of general formula AB(PO4)X, A = Li, Na;B = Al, Fe'; X = (OH),F.
Ambly gonite (Li,Na)Al(PO4)(F,OH)
M ontebrasite LiAl(PO4)(OH,F)
Natromontebrasite  (Na,Li)Al(PO4)(OH,F)
Tavorite LiFe (PO4)(OH)
Amphibole Group

A major revision of the classification and nomenclature of the Amphibole Group by Leake et
al. (1997) has been published in several mineralogical joumals. For example, it has appeared
in the Canadian Mineralogist 35, 219246 (1997), Mineralogical Magazine 61, 295-321
(1997), the European Journal of Mineralogy 9, 623-651 (1997), and the American
Mineralogist 82, 1019-1037 (1997). Mandarino (1998) summarized the report in the
Mineralogical Record 29, 169—174 (1998) as The Second List of Additions and Corrections
to the Glossary of Mineral Species 7th Edition (1995). Readers interested in this complex
group of minerals should refer to that article and to the original paper by Leake et al. (1997).
Since the publication of the papers noted above, several new amphibole species have been
described; these are included in this book.

The standard amp hibole formula is AB,"'Cs"Y T3022X. The components 4, B, C, T, and X
of the formula correspond to the following cry stallograp hic sites:
A onesite per formula unit;

B two M4 sites per formula unit;

C a composite of five octahedral sites made up of 2 M1, 2 M2, and 1 M3 sites
per formula unit;

T eight tetrahedral sites in two sets of four per formula unit;

X two sites per formula unit.

The ions considered normally to occupy these sites are:

O (empty site) and K at 4 only

Na at Aor B

Ca at B only

Ltypeions: Mg, Fe’", Mn®", Li, and rarer ions of similar
sizesuch as Zn, Ni, Co atC or B

M-typeions: Al at Cor T



Fe3+, and, more rarely, Mn3+, CratC only
High-valency ions: Ti"" at Cor T
Zr at C only
Si at T only
Anions: OH,F,Cl,O atX
The amphibole group is divided into four subgroups: magnesium-iron-manganese-lithium
(i.e, MgFe-Mn-Li), calcic, sodiccalcic, and sodic. The second column of the following
species list indicates the subgroup to which the species belongg MFML = M gFe-Mn-Li, C
= calcic, SC = sodic-calcic, and S = sodic.
Species names not in bold indicate compositions that may not have been found in nature yet.
Actinolite C OCax(M gFe”")sSis02(OH ),
Aluminobarroisite SC O(CaNa)M g;A1:Si7AlO22(OH),
Alumino-ferrobarroisite SC O(CaNa)F e32+A128i7A1022(OH)2
Alumino-ferrotschemmakite ~ C OCax(Fes” AL)SisALO2(OH ),
Alumino-magnesiotaramite SC Na(CaNa)M gz A1xSicAL,O22(OH )
Aluminotaramite SC Na(CaNa)Fe32+Alei6Alezz(OH)2

Aluminotschermakite C OCax(M g3Al)SicAl,O2(OH),
Anthophyllite MFML OM g;SigO22(OH),

Arfvedsonite SNaNaz(Fe42+Fe3+)SigOzz(OH)z

Barroisite SC O(CaNa)M g AlFe’ *SizAl022(OH ),
Cannilloite C CaCa(M gAD)SisA13022(OH)

Clinoferroholmquistite MFML O(LixFes” AL)SisO22(OH )
Clinoholmquistite MFML O(LixM g3 Al2)SisO22(OH )

Cummingtonite MFML OM g;SisO2(OH)

Eckermannite SNaNa(M gzAl)SisO22(OH)

Edenite C NaCaM gsSizAlO2(OH)
Ferribarroisite SC O(CaNa)M gFe)” Si7Al02(0OH),
Ferricferonyb_ite  SNaNa(Fes” Fey')SizAl022(OH ),
Ferriclinoferroholmquistite ~ MFML O(LizFes” Fer')Sis022(OH ),
Ferri<linoholmquistite MFM L CI(Li;M gsFex’ )SigO22(OH)
Ferricnyb ite SNaNa(M giFe>’ )SizA102,(OH)
Ferri-ferrobarroisite ~ SC O(CaNa)Fes” Fey' SizAl02(OH),
Ferri-ferrotschermakite C OCax(Fes™ Fex’)SisALO2(OH)
Ferri-magnesiotaramite SC Na(CaNa)M gsF e’ SicAl2022(OH)
Ferritaramite SC Na(CaNa)Fes”'Fey’ SisALO2(OH),
Ferritschermakite =~ C OCax(M gFer’)SisALO2(OH)
Ferro-actinolite C OCaFes  SisO22(OH),
Ferro-anthophyllte MFML OFe;” SisO2(OH),

Ferrobarroisite SC O(CaNa)Fes™  AlFe’ "Si7Al02(OH ),
Ferro-eckermannite SNaNaz(Fe42+Al)SigOzz(OH)2

Ferro-edenite C NaCaFes” Si7Al022(OH),
Ferrogedrite MFML OFes™ AL SisALO2(OH),

Ferroglaucop hane SONax(F e32+A12)Si8022(OH)2
Ferroholmquistite =~ MFML O(LizFes™ AL)SisO22(OH),
Ferrohornblende C OCay[Fes” (ALFe’")]ShA1O2(OH ),
Ferrokaersutite C NaCa(Fes” Ti)SisALO23(OH)



Ferroleakeite
Ferronyb ite
Ferropargasite
Ferrorichterite
Ferrotschemakite
Ferrowinchite
Fluorocannilloite
Fluoro-ferroleakeite
Fluororichterite
Gedrnte
Glaucophane
Grunerite
Hastingsite
Holmquistite
Kaersutite
Katophorite
Kornite

Kozulite

Leakeite

SNaNa(Fe,” Fey’ Li)SigO22(OH),
SNaNa(Fes”™ Aly)SizAlO2(OH)

C NaCa(Fes” Al)SisAl,02(OH)

SC  Na(CaNa)Fes’' SisO(OH)

C OCax(Fes™ AIF€ )SisALO22(OH)
SC O(CaNa)Fes” (ALFe’)SizO2(OH )
C CaCa(M gsADSisAI3022F>

SNaNa(Fex” Fer® 'Li)SisO2:F2

SC Na(CaNa)M gsSigO2F»
MFML OM gsALSisAlLO22(OH)
SDNaz(M g;Alz)SigOzz(OH)z
MFML OFe7”" Sis02(OH )

C NaCa(Fes” Fe’")SisALO2(OH )
MFML O(LixM g3 Al2)SisO22(OH )
C NaCao(MgiTi)SisALO23(OH)

SC Na(CaNa)Fes” (ALFe’")Si7Al022(OH)
S(Na,K)Naz(ZM My’ Li)Sis022(OH)
SNaNaMns* (Fe’",A1)SizsO22(OH),

SNaNa(M gFe;’ 'Li)Sis022(OH)

M agnesio-arfvedsonite SNaNa (M g4Fe3+)Si8022(OH)z

M agnesiohastingsite
M agnesiohomblende C
M agnesiokatophorite SC

M agnesioriebeckite

M agnesiosadanagaite C

C NaCa(M giFe’)SisAL,O2(OH )
OCa[M gi(ALFe’)]StAIO2(OH),
Na(CaNa)M gs(ALFe’)SizAl02(OH)
SONax(M gsFez’)SisO2(OH )

NaCa[M gi(ALFe’ )2]SisAl;022(OH ),

M agnesiotaramite SC Na(CaNa)M g;AlFe3+Si6A12022(OH)z
M anganocummingtoniteM FM L OMn,M gsSigO2(OH )

M anganogrunerite MFML OMnyFes*" SigsO22(OH )

Nyb ite SNaNa(M g3 Al)Si7AlO022(OH)

Pargasite C NaCa(M gAl)SisAl,022(OH)

Permanganogrunerte MFML I:an4Fe32+Si3022(OH)2

Potassic-fluororichterite SC

(K,Na)(CaNa)M g5SigO22F>

Potassic-magnesiosadanagaite

Potassicpargasite

Potassicsadanagaite

Protoferro-anthop hy llite

C (K., Na)Caz[M gs(ALFe’)a]-
SisAL:02(OH),
C (K,Na)Cax(M gFe,Al)s-
(SLAD8O22(OH,F)2
C (K,Na)Caz[Fes* (ALFe’ )]
SisAl3022(OH)
MFML

Protomangano-ferro-anthop hy llite

Richterite
Riebeckite
Sadanagaite
Sodicanthophy llite

MFML (Mn>" Fe* )y (Fe*" M g)s(Si4sO11)2(OH )
SC Na(CaNa)M g5SigO22(OH)
SONax(Fes” Fey’)Sis02(OH ),

C NaCa[Fes” (ALFe’ )2]SisA022(OH)
MFML NaM gSisO2(OH),

(Fe*" Mn” )a(Fe* M g)s(SisO11)2(OH)



Sodic-ferri-clinoferroholmquistite
MFML Lix(Fe* M giFer’ Sig022(OH ),

Sodic-ferro-anthophyllite MFML NaFe/*" Sig022(OH )
Sodic-ferrogedrite MFML NaFes” AlSkALO 2(OH)
Sodicgedrite MFML NaM gAISiALO22(OH)

Taramite SC Na(CaNa)Fes™" AlFe’ SisALO2(OH ),
Tremolite C OCaxM g5SisO22(OH),

Tschermakite C OCaxM gAlFe )SisALO2(OH ),
Ungarettiite SNaNa(Mn,>"Mn3>)Sis020;

Winchite SC O(CaNa)M gy(ALFe’)Sis022(OH)

Joesmithite is a related mineral.

Apatite Group
Hexagonal, or monoclinic, pseudohexagonal arsenates, phosphates, and vanadates of general
formula As(XO4)3(F,CL,CH); A = Ba, Ca, Ce, K, Na, Pb, St, Y; X = As’", P°", Si*", v'';
(CO3) may partially replace (PO4).

Alforsite Bas(PO4);Cl
Belovite{(Ce) SrsNa(Ce,La)(PO4)3(F,OH)
Belovite<(La) Sr;Na(La,Ce)(PO4)3(F,OH)

Carbonate-fluorapatite Cas(PO4,CO3)3F
Carbonate-hy droxylapatite Cas(P0O4,C0O3)3(OH)

Chlorapatite Cas(PO4):Cl1
Clinomimetite Pbs(AsO4)3Cl

Fermorite (Ca,Sr)s(AsO4,PO4)3(OH)
Fluorapatite Cas(POg4)sF

Hedyphane Pb3Cax(As04)3Cl
Hydroxylapatite Cas(PO4)3(OH)
Johnbaumite Cas(AsO4)3(OH)
Mimetite Pbs(AsO4)3:Cl

M orelandite (Ba,Ca,Pb)s(AsO4,PO4):Cl
Pyromorphite Pbs(PO4)3Cl

Strontium-ap atite (Sr,Ca)s(PO4)3(OH F)
Svabite Cas(AsO4)3F

Turneaureite Cas[(As,P)04]3Cl1
Vanadinite Pbs(VO4);Cl

Britholite{Ce), Britholite{Y), Fluorbritholite{Ce), Chlorellestadite, Fluorellestadite,
Hydroxylellestadite, and M attheddleite are silicates that are isostructural with members of
the Apatite group; so is the sulfate Cesanite.

Aragpnite Group
Orthorhombic carbonates of general formula ACO3, A = Ba, Ca, Pb, Sr; compare the Calcite

group.

Aragonite CaCOs
Cerussite PbCOs
Strontianite SrCOs

Witherite BaCO;



Arsenic Group
Trigonal semi-metals (As, Bi, Sb).

Antimony Sb
Arsenic As
Bismuth Bi
Stibarsen SbAs
Arsenopyrite Group
Sulfides of general formula ABS, mon. or orth., A = Co, Fe, Os, Ru; B = As, Sb.
Arsenopyrite FeAsS
Glaucodot (CoFe)AsS
Gudmundite FeSbS
Osarsite (Os,Ru)AsS
Ruarsite RuAsS
Arthurite Group

M onoclinic arsenates and phosphates of general formula A2+Fez3+(XO4)2(O,OH)2'4H20;
A2+; AT = Cu,Fe,Mn,Zn; X = As, P, S.

Arthurite Cu*Fes’" (As04,P04,504)2(0,0H)2'4H,0
Earlshannonite M n*"F ez+)Fez3+(PO4)2(OH)2'4HzO
Ojudlaite ZnFe’ (AsOs)2(OH y'4H,0
Whitmoreite Fe*'Fer’' (PO4)2(OH) 4H,0
Astrophyllite Group

Triclinic silicates of general formula A3B7C,SigO24(0,0H)7, A = Ca, Cs, (H30), K, Na; B =
Fe’',MgMn’"; C =Nb, Ti, Zr.
Astrophy llite (K,Na)s(Fe* " ,Mn) Ti2Sis024(0,0H)7
Cesum-kupletskite  (Cs,K,Na)s(Mn,Fe*)2(TiNb),Sig024(0,0H,F);
Hydroastrophyllite (H}O,K,Ca)3(F62+,M n)s—6T12Sig(O,0H )31

Kupletskite (K,Na)s(Mn,F ez+)7(Ti,N b)2Sig024(0,0H);
M agnesium astrophyllite (Na,K)sM gz(Fez+,Fe3+,M n);T12Sis024(0,0H,F);
Niobophyllite (K, Na)s(Fe* " ,Mn”")s(Nb,T1)2Sis(0,0H,F)3;
Zircop hyllite (K,Na,Ca)s(Mn,F 62+)7(ZI',N b)2Sis027(OH,F)4
Autunite Group

Tetragonal uranyl arsenate, phosphates, and vanadates of general formula
A(UO)2X04)2'8-12H,0; A = Ba, Ca, Cu, Fe*", 1/2(HAI), Mg, Mn”", Na3(UO,); X = As,
P, V.

Autunite Ca(UO2)2(PO4)2'10-12H,0
Fritzscheite Mn”> (UO2):[(P,V)O4]2'10H20 (?)
Heinrichite Ba(UO2)2(As04)2"10-12H20
Kahlerite Fe* (UO2)2(AsO4)y 10-12H,0
Nov__ekite M g(UO2)2(As04)2 12H,0

Sabugalite Ho.5A10.5(U0O2)2(PO4)2'8H20



Sal eite M g(UO2)2(PO4)2'10H20
Sodum autunite Nax(UO2)2(PO4)2"8H20

Torbernite Cu*"(UO2)2(PO4)2'8-12H,0

Tr gerite (U0O2)3(As04)2°12H20 (?)

Uranocircite Ba(UO2)2(PO4)2' 12H20

Uranospinite Ca(UO2)2(As04)2'10H20

Zeunerite Cu” (UO2)2(As04)2'10-16H20
Axinite Group

Triclinic borosilicates of general formula A3ALL,BSi4O15(OH), A = Ca, F ez+, Mg, Mn?".

Ferro-axinite CarFe* ALBSi4O15(OH)

M agnesio-axinite CaM gAbBSi4015(OH)

M anganaxinite Ca;Mn>"ALBSLO, s5(OH)

Tinzenite (CaMn”" Fe’")3;A1LBSi4015(0H)
Barite Group

Oérthorhombic sulfates and chromate of general formula AXO4, A = Ba, Pb, Sr; X = Cr6+,
S +

Anglesite PbSO4
Barite BaSOq
Celestine SrSO4
Hashemite Ba(Cr,S)04

Beudantite Group
Trigonal sulfate-arsenates and sulfate-phosphates of general formula AB3(X04)(SO4)(OH)s,
A = Ba, Ca, Ce, Pb, Sr, (H3); B= AL Fe’", Ga;

X =As", P,
Beudantite PbFe;’ (AsO4)(SOs)(OH)s
Corkite PbFes” (PO4)(SOs)(OH)s
Gallobeudantite PbGa;[(As04),(SO4)]2(OH)
Hidalgoite PbAL(AsO4)(SO4)(OH)s
Hinsdalite (Pb,Sr)AL;(PO4)(SO4)(OH)s
Kemmlitzite (Sr,Ce)AL3(AsO4)(SO4)(OH)s
Schlossmacherite (H30,Ca)Al3(As04,504)2(OH)s
Svanbergite SrAL(PO4)(SO4)(OH)s
Woodhouseite CaAL(PO4)(SO4)(OH)s

Bjarebyite Group
M onoclinic and triclinic phosphates of general formula AB>C2(PO4)3(OH),
A=Ba,Sr;B= Fez+, Mg, Mn2+; C= Al,Fe3+.

Bjarebyite (BaSr)(M n*" Fe*" M gpAL(PO4):(OH)
Kulanite Ba(Fe’" ,MnM g),AL(PO4)3(OH )
Penikisite Ba(MgFe ), AL(PO4)3;(OH);

Perloffite Ba(Mn”",Fe” )2Fer’ (PO4)s(OH)



Brackebuschite Group
M onoclinic arsenates, phosphates, and vanadates of general formula A>;B(X0O4)2(OH,H-0),
A = Ba, Ca, Pb, Sr; B = Al, Cu2+, FeZ+, Fe3+, Mn2+, Mn3+, Zn; XO4 = AsOg4, POy, SO4,
VOau.
Arsenbrackebuschite sz(Fe2+,Zn)(AsO4)2'HzO

Arsentsumebite PbyCu’"(AsO4)(SO4)(OH)
Bearthite Ca,Al(PO4)2(OH)
Brackebuschite Pby(Mn’"Fe’")(VO4)2(OH)
Feinglosite Pba(ZnFe)[(As,S)04]2" H20
Gamagarite Baz(Fe3+,M n3+)(VO4)z(OH)
Goedkenite (Sr,Ca)2Al(PO4)2(OH)
Tsumebite Pb2Cu(PO4)(SO4)(OH)
Fornacite and Vauquelinite are structurally related to the members of this group.
Brucite Group
Trigonal hydroxides of general formula M2+(OH)2, M*" =Fe,M g, Mn, Ni.
Amakinite (Fe" M g(OH),
Brucite Mg(OH):
Pyrochroite Mn2+(OH)z
Theophrastite Ni(OH)
Calcite Group

Trigonal carbonates of general formula A2+(CO3), AT = Ca, Cd, Co, Fe, Mg, Mn, Ni, Zn;
compare the Aragonite group.

Calcite CaCOs

Gasp_ite (NiM g,Fe2+)CO3
M agnesite MgCOs

Otavite CdCOs
Rhodochrosite Mn?"COs3
Siderite Fe’ CO;
Smithsonite ZnCQOs

Sphaerocobaltite CoCOs

Cancrinite Group
Hexagonal silicates of general formula As-o(S1,A1)12024[(SO4),(CO3),Ch,
(OH)]2-4nH20. A = Na, Ca, K.

Afghanite (Na,Ca,K)s(S1,A1)12024(S04,C1,CO3)3"H0
By strite Ca(NaK)7SisAls024(S” )15 H20

Cancrinite NasCarAlsSicO024(CO3)2

Cancrisilite Na7AlsSi7024(CO3) 3H20

Davyne (Na,Ca,K)sAlsSis024(C1,S04,CO3)2-3
Franzinite (Na,Ca)7(S1,A1)12024(S04,CO3,0H,Cl);"H20
Giuseppettite (Na,K,Ca)7-3(S1,A1)12024(SO4Cl) 12

Hydroxycancrinite ~ NagAlsSisO24(OH)"2H20



Liottite (CaNa,K)s(Si,A1)12024[(SO4),(CO3),CLOH]4'HO

M icrosommite (Na,Ca,K)7-3(S1,A1)12024(C1,S04,CO3)2-3
Pitaglianotte KoNagSicAleO24(SO4) 2H,0
Quadridavyne [(Na,K)sCh](CaCl)(SikAlsO24)
Sacrofanite (Na,Ca,K)o(S1,A1)12024[ (OH)2,(SO4),(CO3),Ch]3 nHO
Tounkite (Na,Ca,K)s(AlsSisO24)(SO4)2CI'H,O
Vishnevite (Na,Ca,K)6(S1,A1)12024[(SO4),(CO3),Ch]24nH20
Wenkite (?) BasCas(Si,Al)20039(OH »(S04)3'nH20 (?)
Chalcanthite Group
Triclinic sulfates of general formula A2+(SO4)'5H20, A*" = Cu,Fe,M g, Mn.
Chalcanthite Cu’'S045H,0
Jokokuite Mn’ S04 5H,0
Pentahydrite M gSO4'5H,0
Siderotil Fe’"S04'5H,0
Chalcopyrite Group
Tetragonal sulfides of general formula CuBX», B = Fe, Ga, In; X =S, Se.
Chalcopyrite CuFeS;
Eskebornite CuFeSe>
Gallite CuGaS;
Roquesite CulnS;

Lenaite is a related mineral.

Chlorite Group
M onoclinic or triclinic silicates of general formula A46Z4010(OH,0)s, A = Al, Fez+, F ez+, Li,
Mg, Mn2+, Ni, Zn;Z = AL, B, Fe3+, Si. Ther nomenclature is discussed by Hey, Min. Mag.
30, 277292 (1954) and by Bayliss, Can. Min. 13, 178-180 (1975).

Bailey chlore (ZnFe™" ALM g)s(SLAI)4O10(OH )
Chamosite (Fe* M gFe’)sAl(SiA1)O10(OH,0)s
Clinochlore MgF 62+)5A1(Si3A1)010(OH)8
Cookette LiAL(SizAD)O1o(OH)X
Gonyerite Mn”>' M ggsFe“(SigFe“)om(OH)g
Nimite (NiMgFe”)sAl(SizAl)O10(OH )
Orthochamosite (Fe’" M gFe’)sAl(SA)O10(OH,0)s
Pennantite Mns”" Al(Si; Al)O10(OH
Sudoite M 2(ALFe’)3Si3Al010(OH)
Compare Franklinfurnaceite.
Cobaltite Group
Sulfides, cubic or pseudo-cubic, of general formula ABS, A = Co, In, Ir, Ni, Pd, Pt, Rh, Ru;
B = As, Sb, Bi.
Cobaltite CoAsS
Gersdorffite NiAsS

Hollingworthite (Rh,Pt,Pd)AsS



Irarsite
Jolliffeite
Padmaite
Platarsite
Tolovkite
Ullmannite
Willyamite

(Ir,Ru,Rh,Pt)AsS
NiAsSe

PdBiSe
(Pt,Rh,Ru)AsS
IrSbS

NiSbS
(Co,Ni)SbS

Colusite Group

Cubic sulfides with general formula Cu6A2B6S32 or CuzA4B4S3> where A =V, Fe and B =

As, Sn, Sb, Ge.
Colusite
Germanite
Germanocolusite
Nekrasovite
Stibiocolusite

Cu26V2(As,Sn,Sb)sS32
CuzeFesGesSs,
Cu26V2(Ge,AS)6S32
Cu26V2(Sn,As,Sb)sS32
Cu26V2(Sb,Sn,As)sS32

Copiapite Group

Triclinic sulfates of formula either A2+Fe43+(SO4)6(OH)2'18—20H20, or
B’+23Fes’ (S04)s(OH ) 20H20; A** = Ca, Cu, Fe, Mg, Zn; B*" = Al, Fe.

Aluminocopiapite
Calciocopiapite
Copiapite
Cuprocopiapite
Ferricopiapite

M agnesiocopiapite
Zincocopiapite

Trigonal phosphates

AbysFes (S04)(OH)20H,0
CaFe’ (SO4)s(OH ) 19H,0
Fe*"Fes’ (S04)s(OH ) 20H20
Cu”"Fes ' (SO4)s(OH ), 20H,0
Fe3+2/3Fe43+(SO4)6(OH)2'20H20
M gFe;’ " (SO4)s(OH " 20H20
ZnFe;’ (S04)s(OH ) 18H20

Crandallite Group

and arsenates of general formula

AB3(X04)2(OHF)s, or

AB3(X04)2(0OH.F)s; A = Ba, Bi, Ca, Ce, La,Nd, Pb, Sr, Th; B= AL Fe’"; X = As, P, Si.

Arsenocrandallite

(Ca,Sr)Als[(As,P)O4]2(OH)s HoO

Arsenoflorencite{Ce) (Ce,La)Al;(AsO4,PO4)2(OH)s

Arsenogorceixite
Arsenogoy azite
Benauite
Crandallite
Dussertite
Eylettersite
Florencite{Ce)
Florencite{La)
Florencite{Nd)
Gorceixite
Goyazite
Philipsbornite

HBaAlz(AsOs4)2(OH)s
(Sr,Ca,Ba)Al3(AsO4,P04)2(OH F)s"H20
HStFes’ (PO4)2(OH s
CaAl3(PO4)2(OH)s"H0

BaFe;’ (AsO4)2(OH)s

(Th,Pb)1 xAl3(PO4,S104)2(OH)s (?)
CeAL(PO4)2(OH)s
(La,Ce)Al3(PO4)2(OH)6
(Nd,Ce)Az(PO4)2(OH)s
BaAL(PO4)(POsOH)(OH)s
SrAL(PO4)2(OH)'H20
PbAL(AsO4)2(OH)s"HO



Plumbogummite PbAL(PO4)2(OH) H20

Waylandite (B1,Ca)A13(P0O4,S104)2(OH)s
Zairite Bi(Fe’",Alp(PO4)2(OH)
Crichtonite Group

Trigonal, or monoclinic, pseudotrigonal oxides of general formula AB>:1(O,0OH)ss; A = Ba,
Ca,Ce,K, La,Na,Pb, S, Y; B=Cr’", Fe*", Fe’", Mg Mn*", Ti, U, V**, Zn, Zr.

Crichtonite (Sr,La,Ce,Y)(Ti,FeH,M n)103s
Davidite{Ce) (CeLa)(Y,U,Fe” )(TiFe " )20(0,0H )3
Davidite{La) (LaCe)(Y,U,Fe* )(TiFe’)20(0,0H )3
Dessauite (St.Pb)(Y,U)(Ti,Fe’ 20038
Landauite NaM n2+Zn2(Ti,F e3+)6Ti1zO3g
Lindsleyite (Ba,Sr)(Ti,Cr,FeM g,Z1)>103s
Loveringite (CaCe)(TiFe’,CrM g)2103s
M athiasite (K,Ca,Sr)(Ti,Cr,Fe,M g)21033
Senaite Pb(Ti,Fe,Mn),103s

Cryptomelane Group

Complex oxides, tetragonal or monoclinic, pseudo-tetragonal, of general formula ABgO16, A
=Ba, K, Mn"", Na,Pb,Sr;B=Cr’ ", Fe’", Mg Mn*", Ti, V', Zn, Zr.

Ankangite Ba(Ti,V>",Cr’ )s016
Coronadite Pb(Mn4+,M 1’12+)8016
Cryptomelane KM n'" M n2+)gO 16

Hollandite Ba(Mn*" Mn”)s016

M anjiroite (Na,K)(M n*' M n2+)gO 16 nH20
M annardite Ba(Ti6V23+)Ol6

Priderite (K,Ba)(Ti,Fe’)s016
Redledgeite BaTiCr,’ 015 H20

Cuspidine Group

M onoclinic and triclinic silicates of general formula X;6(Si207)4(O,0H,F)s, where X is: Na,
Ca,Zr, T1, Nb, Mn2+, F e%, Y, and REE. On structural grounds, this group can be split into
four subgoups with the following species: (a) Cuspidine, L venite, Normandite, Niocalite,
Hiortdahlite 11, and Janhaugite; (b) W_hlerite; (c) Baghdadite and Burpalite; (d) Hiortdahlite
I. The Cuspidine Group is closely related to the G_tzenite Group. For details see the
paper by Merlino & Perchiazziin Can. Min. 26, 933-943 (1988).

Baghdadite Cai2(Z1,T1)4(S1207)4(0O,F)g, mon.
Burpalite NagCasZ14(Si207)4F g, mon.
Cuspidine Cai6(Si207)4(F,OH)g, mon.
Hiortdahlite I (Na3Ca)CagZ12M 2(S1207)4(OsF5), tric.
(M has an average charge of 3+)
Hiortdahlite IT (Na,Ca)4CagZr2(Y,Zr,REE,Na)2(Si207)4(O3F5), tric.
Janhaugite NasM n62+Ti4(Si207)4[02(OH,F,0)6], mon.
L venite (NaCa)s(Mn”"Fe* )a)(Z1,T1)4(Si207)4(0,0H,F)s, mon.
Niocalite Ca1sNb2(Si207)4(O6F2), mon.

Normandite NasCas(M n2+,Fe2+)4(Zr,Ti)4(Si207)4(O4F4), mon.



W _hlerite NayCag(Z1,Nb)4(Si207)4(O,0H,F)s, mon.

Datolite Group
See Gadolinite group.

Descloizite Group
Orthorhombic arsenates and vanadates of general formula PbM (XO4)(OH),
M =Cu” Fe" Mn*" Zn; X = As”", V*©
Arsendescloizite PbZn(zést;)(OH)

_echite Pb(Fe” ,Mn)VO4)(OH)

Desdloizite PbZn(VO4)(OH)

M ottramite PbCu’ (VO4)(OH)

Pyrobelonite PbM 1’ (VO4)(OH)
Dolomite Group

Trigonal carbonates of general formula AB(CO3)2, A =Ba,Ca;B=F e2+,
Mg, Mn”", Zn.

Ankerite Ca(Fe*", M gMn)(CO3),
Dolomite CaM gCO3)2
Kutnohorite Ca(Mn2+,M gF ez+)(C03)z
M inrecordite CaZn(CO3),

Norsethite BaM gCO3).

Isostructural with the borates Nordenski Idine and Tusionite.

Epidote Group
Monoclinic and orthorhombic silicates of general formmla A>B3(SiO4)3(OH), or
A2B3Si3011(OH,F), A = Ca, Ce, Pb, Sr, Y; B= AL Fe’, Mg Mn’", V*".

Allanite{Ce) (CeCa,Y)a(ALFe™ Fe’)3(SiOs)3(OH)
Allanite(Y) (Y,Ce,Ca)2(ALFe’)3(SiOs)3(OH)
Androsite<(La) (Mn,Ca)(La,Ce,CaNd)AIMn’ "M n**(SiOs)(SkO7)O(OH)
Clinozoisite CapAl3(SiO4)3(OH)
Dissakisite{Ce) Ca(Ce,La)M gA1»(SiO4)3(OH)
Dollaseite{Ce) CaCeM g AIS5011(F,OH):
Epidote Cax(Fe’ ", Alj(SiOs)3(OH)
Hanoockite (Pb.,Ca,Sr)2(ALF e3+)3gSiO4)3(OH)
Khristovite{Ce) (CaREE)REEM g,F¢’ )AIMn* " Si3011(OH)F,0)
M ukhinite CarAL V" (SiO4)3(OH)
Piemontite Cax(ALMn’",Fe’)3(SiO4)3(OH)
Strontiopiemontite ~ CaSrn(ALM n3+,Fe3+)3 Si30110(OH)
Zoisite CapAl3(SiO4)3(OH)

Ettringite Group

Hexagonal sulfates of general formula CasX>Y(O,0H)1224-26H,0, X = Al,
Ccr' Fe’',Mn®™", Mn"", Si; Y = (S04,CO3)3 or (SO4),B(OH)a.

Bentorite Cas(Cr,Al)2(SO4)3(OH)12'26H.0

Charlesite Cas(ALS1)2(SO04)2B(OH)4(OH,0)1226H20



Ettringite CasAl2(SO4)3(OH)1226H20

Jouravskite CasM n24+(SO4,C03)4(OH)12'26H20
Stummanite Caé(FeH,Al,M n2+)2(SO4)2 [B(OH)4](OH)12"25H,0
Thaumasite CasSi2(CO3)2(S04)2(OH)12724H20

Fairfieldite Group

Triclinic arsenates and phosphates of general formula Ca;B(X04)2"2H>0, B = Co, Fe'',M g
Mn**, Ni, Zn; X = As, P.

Cassidyite Cax(N1M g)(PO4)22H,0
Collinsite Cax(M gFe™")(POs)22H20
Fairfieldite Cax(Mn’",Fe*")(PO4)22H,0
Gaitite CaZn(AsO4)22H,0
Messelite Caz(FeH,M n2+)(PO4)2'2H20
Parabrandtite CaaM n2+(AsO4)2'2HzO
Roselite-beta Ca;Co(As04)22H,0
Talmessite CaxM g(AsO4)22H,0
Feldspar Group

Silicates of general formula XZ4Og, monoclinic, triclinic, orthorhombic, X = Ba, Ca, K, Na,
NH4, Sr;Z = AL B, Si.

Albite NaAlSizOg

Anorthite CaAbSixOg

Anorthoclase (Na,K)AIS1308

Banalsite BaNaAl4SisO16

Buddingtonite (NH4)AISi305

Celsian BaAbSi,Og

Dmisteinbergite CaAbSi,Og

Hyalophane (K,Ba)AI(Si,Al)305

M icrocline KAISiz0g

Orthoclase KAISi:0g

Paracelsian BaAbLSi»Og

Reedmergnerite NaBSi;305

Sanidine a mon. K-Na feldspar

Slawsonite (Sr,Ca)ALSixOg

Stronalsite SrNaA14Si4016

Svyatoslavite CaAbSi,Og

Ferrotapiolite Group

Tetragonal oxides of general formula A2+B25+O6, AT =F e,Mg Mn, Zn; B = Nb, Sb, Ta.

Bystr_mite M gShy> O

Ferrotapiolite (F e”' M n2+)(T aNb)>0¢

M angnotapiolite M n’"F eZ+)(T aNb)20¢

Ordo ezite ZnShy’ O

Tripuhyite Fe*'Sby” O



Gadolinite Group
M onoclinic silicates of general formula W>3X(B,Be)2(Si,B)2(0,0H)10, W = Ca, Ce, Y, Yb; X

=Y, Fe’', Mg
Bakerite CasB4(BO4)(Si04)3(OH): H20
Datolite Ca;B2SixOg(OH )
Gadolinite{Ce) (CeLa,Nd,Y):Fe* Be>Si2O10
Gadolinite{Y) Y>Fe” BeaSiO1o
Hingganite{Yb) (Yb,Y)2Be2Si2O3(OH )
Homilite Caz(Fe2+,M 2)B2Si>,019

M inasgeraisite<Y) CaY2BexSi,010
The phosphates Drugmanite, Herderite and Hy droxy lherderite and the arsenate Bergslagite
are structurally related to the silicates of this group.

Garnet Group
Cubic silicates of general formula A3Bx(SiOs)3; (for Hibschite and Katoite,
A3Ba(SiOs)3 x(OHx), A = Ca,Fe*", Mg Mn>";B= Al Cr’", Fe’", Mn’". Si, Ti, V', Zr; Si
is partly replaced by Al, Fe'".

Almandine Fes”"AL(SiOs)3

Andradite CasFer”" (SiOs);3

Calderite Mn”",Ca)(Fe’ ", Aln(SiOs)s
Goldmanite Cas(V,ALFe’)x(Si0s)s
Grossular CazAlx(Si0s)3

Hibschite CazAlx(Si04)3x(OH ux
Katoite Ca3Alx(SiO4)3x(OH ux
Kimzeyite Cag(Zr,Ti)z(Si,Al,Fe3+)3O 12
Knorringite M g;Cr2(SiOs)3

M ajorite M gi(Fe Al Si)2(Si04)3

M orimotoite CasTiFe" Si3012

Pyrope M g;A(SiOs)3

Schorlomite CagTi24+(Fe2 "Si)012
Spessartine M n32+A12(SiO4)3

Uvarovite CazCr2(Si0s4)3

The tellurate Yafsoanite, the arsenates Berzeliite and Mangnberzeliite, the vanadate
Palenzonaite, and the halide Cryolithionite are isostructural with the minerals of the Garnet
group. Henritermierite is a related mineral.

G_tzenite Group
M onoclinic and triclinic silicates of general formula Xi6(Si207)4(O,0H,F)s, where X is: Na,
Ca, Zr, Ti, Mn. The G_tzenite Group is closely related to the Cuspidine Group. For
details seethe paper by Merlino & Perchiazziin Can. Min. 26, 933-943 (1988).

G_tzenite NasCai0T12(Si207)4Fs, tric.
Hainite NasCaioTi2(S1207)4(0,0H)4F4, tric.
Rosenbuschite (CaNa)12(Zr,T1)4(S207)4(04F4), tric.

Seidozerite (Na,Ca)g(Zr,T1,Mn)s(Si2O7)4(0O,F)s, mon.



Halotrichite Group
M onoclinic sulfates of general formula AB2(S04)422H>0, A =F ez+, Mg, Mn2+, Ni,Zn;B =
AL Cr', Fe'.

Apjohnite Mn”>"AL(SO4)422H,0

Bilinite Fe* Fey’ (S04)422H,0

Dietrichite (ZnFe” Mn* )ALy (SO4)422H,0

Halotrichite Fe’' Al(SO4)422H,0

Pickeringite M gAb(SO4)422H-0

Redingtonite (Fe*" M gNi)(Cr,Al)2(SO04)422H,0

Wupatkiite (CoMgNi)Alx(SO4)422H,0
Hauchecornite Group

Tetragonal sulfosalts of general formula A¢BCSg, A = Co, Ni; B = As, Bi, Sb; C = Bi, Sb, Te.
Arsenohauchecornite NigBiAsSg
Bismutohauchecornite NioBixSg

Hauchecornite NioBi(Sh,B1)Ss
Tellurohauchecornite NigBiTeSg
Tu ekite NisSbaSg
Hematite Group
Trigonal oxides of general formula R>O3, R = Al, Cr3+, Fe3+, Vv
Corundum AlLOs
Eskolaite Cr203
Hematite a-Fe O3
Karelianite V203
Hexahydrite Group
M onoclinic sulfates of general formula M2+SO4‘6H20, M* = Co,Fe,Mg Mn, Ni, Zn.
Bianchite (ZnFe™")(SO4)'6H,0
Chvaleticeite (Mn** M S04 6H20
Ferrohexahydrite Fe’ S04 6H,0
Hexahydrite M S04 6H20
M oothouseite (CoNi,Mn>")SO4'6H,0

Nickehexahydrite  (NiMg,Fe*")(SOs)'6H20

Humite Group
Silicates, orthorhombic or monoclinic, that form a morphotropic series with Olivine, with
compositions  A2SiOg, AxSi04'A(OH);, 2A,S104'A(OH),, 3A5S104°'A(OH)a,
4A5Si104'A(OH); A = Fe*", Mg, Mn™"; (OH) is partially replaced by F.

Alleghany ite Mns”" (SiOs)2(OH),
Chondrodite (M gFe”")s(SiO4)2(F,OH),
Clinohumite (M gFe”)o(SiOs)a(F,OH),

Humite (M gFe”")7(SiO4)3(F,OH),



Jerry gibbsite Mno” " (SiOs)s(OH ),
Leucophoenicite M n72+(SiO4)3(OH)2

M anganhumite (Mn”",M g):(SiO4)3(OH ),
Norbergite M g3(SiO4)(F,OH):
Ribbeite (Mn”" M g)5(SiO4)2(OH ),
Sonolite Mny” (SiOs)4(OH F),

Hy drotalcite Group

Trigonal carbonates of general formula AsB2(CO3)(OH)164H20, A = Mg, Ni; B = Al, cr’,

Fe’*,Mn™", Co™". Compare the M anasseite group; see also 75, 242-243 (1990).
Comblainite (Nis> 'Co2”" (CO3)(OH)16'4H20
Desautelsite MgM n23+(CO3)(OH)16‘4HzO
Hy drotalcite M gAl(CO3)(OH)164H20
Towaite M gsFe,” (OH)16Clo4H,0
Pyroaurite M g6F623+(CO3)(OH)16.4H20
Reevesite NigF 623+(CO3)(OI‘D16'4H20
Stichtite M gsCr2(CO3)(OH)16'4H20
Takovite NisAl2(OH)16(CO3,0H)Y4H-0

M eixnerite, the sulfates Honessite and Wermlandite, and the carbonates Caresite, Chammarite
and Quintinite are structurally related to the minerals of this group.

[lmenite Group
Trigonal oxides of general formula M2+Ti03, M = Fe,Mg Mn, Zn.
Ecandrewsite (ZnF " M n2+)Ti03
Geikielite M §T 103
[lmenite Fe”'TiO3
Pyrophanite Mn” TiOs
Joaquinite Group

Orthorhombic and monoclinic titanosilicates of general formula As(TiNb)>Sis(O,0H )26 H20;
A =Ba,Ce,Fe’’", Mn®", Na, Sr.

Bario-orthojoaquinite (Ba,Sr)4F622+TizSigOzs'HzO

Byelorussite{Ce) NaM n2+Ba2CezTizsi8026(F,OH)'HZO

Joaquinite{Ce) BazNaCezFez+(TiN b)2Sis026(OH,F)"H,O

Orthojoaquinite{Ce) BazNaCezFez+TiQSi8026(O,OH)'HZO

Strontiojoaquinite SroBax(NaF e2+)2TizSigOz4(O,OH)z'HzO

Strontio-orthojoaquinite SroBax(Na,F 62+)2Tizsi8024(0,OH)Q'Hzo

Kaolinite-Serpentine Group
Silicates, triclinic, monolinic, orthorhombic, trigonal, hexagonal, of general formula
M3 3Z205(OH)'nH,0, M = AL Fe’*, Fe*", Mg, Mn®", Ni, Zn;

Z = Al Fe™', Si.
Amesite M nglgSLAxl)Os(OHM
Antigorite (MgFe ")381,05(0H)
+

Berthierine (Fe “Fe' M 2r-3(SLA1)205(OH )



Brindleyite (NiMgFe* ), Al(SADOs(OH)

Clinochrysotile M g;Si,05(OH u
Cronstedtite F622+Fe3+(SiFe3+)O s(OH)u
Dickite AbLSiOs(OH)
Fraipontite (Zn,Al)3(Si,Al)205(OHu
Greenalite (F ¢ F e3+)273 Si,05(OHu
Halloy site AbLSiOs(OH)
Kaolinite AbLSiOs(OH)
Kellyite (Mn>" M gAlD)3(Si,Al)205(OH )4
Lizardite M g;Si205(OHu
M anandonite LiAb(SiAlp5Bo.5)Os(OH)
Nacrite ADLSiOs(OHu
N _pouite Ni3Si205(OHu
Odinite (Fe' MgALFe* )2 5(Si,Al)0s(OH )
Orthochrysotile M g3SixOs(OH )
Parachrysotile M gSi205(OHu
Pecoraite Ni3Si205(OHu

Kieserite Group

M onoclinic sulfates of general formula M2+SO4'H20, M = Cu,Fe,Mg Mn, Ni, Zn.
Dwomikite (Ni,Fe*)SO4H,0

Gunningite (ZnMn"")S04'H20
Kieserite M gSO4'H20
Szmikite Mn”(SO4)H,0
Szomolnokite Fe’"'SO4'H20

Lazulite Group

M onoclinic phosphates of general formula A2+B23+(PO4)2(OH)2; A* = Cu, Fe, Mg B’ =
Al Fe.

Barbosalite Fe2+Fe23+(PO4)2(OH)z
Hentschelite Cu”'Fe;’"(PO4),(OH),
Lazulite M gAb(PO4)2(OH)
Scorzalite (Fe’" M gAL(PO4)2(OH),
Linnaeite Group

Cubic sulfides of general formula A2+B23+X4, AT = Co, Cu, Fe,Ni, Zn; B = Co, Cr, Fe, In,
Ni, Sb; X = S, Se. Compare the oxides of Spinel group.

Bornhardtite Co”"Cox’ " Ses
Carrollite Cu(Co,Ni)2S4
Daubr_elite Fe* CraSs
Fletcherite Cu(Ni,Co)2S4
Florensovite (Cu,Zn)(Cr,Sb)2S4
Greigite Fe’'Fey’ 'Sy

Indite F ez+ InyS4

Kalininite ZnCnSy



Linnaeite C02+C023+S4

Polydymite NiNS4
Siegenite (N1,Co0)3S4
Tr_stedtite Ni3Ses
Tyrrellite (Cu,Co,Ni)3Ses
Violarite Fe’'Niy’ 'Sy

L _llingite Group
Orthorhombic arsenides and antimonides of general formula AB,, A = Co,Fe,Ni; B = As, S,
Sb.

Costibite CoSbS

L lingite FeAs,

Nisbite NiSb,
Rammelsbergte NiAs;

Safflorite (CoFe)As»
Sein jokite (Fe)Ni)(Sb,As)>

Lovozerite Group
Trigonal and orthorhombic silicates of general formula AsB>«xCi-ySis(O,0H)13, A = Na,H; B
=Ca,Mn,Fe;C=Ti,Zr.

Imandrite NagCai sFe’ SigO1
Kazakovite Nas(M n2+,Hz)TiSi60 18
Koashvite Nas(CaMn)(TiFe)SicO13'H20
Lovozerite NaxCa(Zr,T1)Sis(O,0H)15
Petarasite NasZr:Sis018(CLLOH)2H>0
Tismalite NasH3;(M n*",CaF e)T1Sik(0,0H)1s2H>0
Zirsinalite Nag(CaMn,F ez+)ZrSi6O 18
Ludwigite Group

Orthorhombic borates of general formula X>Y(BOs), X = Fez+, Mg Ni; Y = Al, Fe3+, Mg,
Mn’", Sb, Ti.

Azoproite MgF eZ+)2(F ¢ TiM 2)BOs
Bonaccordite Ni;Fe’ 'BOs

Chestermanite Mg (Fe’ ", MgALSb>")(BO3)O>
Fredrikssonite Mg(M n3+,Fe3+)BOs
Ludwigite M nge3+B05

Vonsenite Fe,” 'Fe’ 'BOs

Compare Hulsite, Orthopinakiolite, Pinakiolite and Takeuchiite.

M agnetop lumbite Group
Hexagonal oxides of general formula AB12O19, A = Ba, Ca, Ce, K, Pb; B = Al, Cr3+, Fez+,
Fe’",Mg,Mn’", Ti.
Hawthorneite Ba(Ti3CrsF 622+F623+M 2)O19
Hibonite (CaLe)(ALT1,M 2)12019
M agnetop lumbite Pb(Fe3+,M n3+)1 2019
Ne_ilovite PbZm(Mn*" | Ti* )2Fes’ 019



Yimengite K(Cr3+,Ti,F e3+,M 212019

M anasseite Group
Hexagonal carbonates of general formula M gB2(CO3)(OH)16'4H20O, B = Al, cr’, Fe''.
Compare the Hydrotalcite group; see also 75, 242-243 (1990).

Barbertonite M gsCr2(CO3)(OH)16'4H20
Chlormagaluminite (M gFe” )sAlL(OH)12(Cl,CO3)2H,0
M anasseite M gsAlr(CO3)(OH)164H20
Sj_grenite M gF e23+(C03)(OH) 16'4H20

M arcasite Group

Orthorhombic sulfides, selenides, and tellurides of general formula AX>, A = Co, Fe,Ni; X =
S, Se, Te. Compare the Pyrite group.

Ferroselite FeSe
Frohbergite FeTe
Hastite CoSe
Kullerudite NiSe>
M arcasite FeSy
M attagamite CoTe

M elanterite Group
M onoclinic sulfates of general formula A2+SO4'7H20, AY = Co, Cu,Fe,Mn, Zn.
Bieberite CoSOs7H20

Boothite CuSOs7H,0

M allardite Mn” S04 7H20

M elanterite Fe?' SO47H,0

Zinc-melanterite (Zn,Cu%,F ez+)SO4'7HzO
Melilite Group

Tetragonal silicates of general formula A,BZSiO7, A = Na, Ca; B = Al, Be, Mg, Zn; Z = Al,
Si.

_kemanite Ca;M gSp0O7

Gehlenite CaAl(AlSi)O7

Gugaite Ca;BeSpO7

Hardy stonite CaZnSp0O7

Melilite (CaNa)2(AILM g)(Si,Al)207

Jeffreyite, Leucop hanite and M eliphanite are silicates structurally related to the minerals of
this group.

M elonite Group
Trigonal sulfides and tellurides of general formula AB>, A = Ni, Pd, Pt,Sn; B = Bi, S, Se, Te.
Berndtite SnS,
Kitkaite NiTeSe



M elonite NiTe;

M erenskyite (Pd,Pt)(TeBi):
M oncheite (Pt,Pd)(TeBi)
M eta-autunite Group

Tetragonal or orthorhombic uranyl phosphates and arsenates of general formula
A(UO2)2(X04)2nH,0; A = Ba, Ca, Co, Cu”", Fe*', (H:0)2, Ko, Mg, (NHa)z, Zn; X = As™ ',
P

Abemathyite K2(U0O2)2(As04)2"8H,0
Bassetite Fe* (UO2)2(PO4)2'8H,0
Chemikovite (H30)2(U0O2)2(P0O4)2'6H0
M eta-ankoleite Ko(UO2)2(P0O4)2'6H0

M eta-autunite Ca(U0O2)2(P0O4)22—-6H,0
M etaheinrichite Ba(UO7)2(As04)2'8H0

M etakahlerite Fe* (UO2)2(AsO4)2'8H20
M etakirchheimerite ~ Co(UO2)2(AsO0s)2'8H20

M etalodevite Zn(UO2)2(As04)2"10H20
Metanov__ ekite M g(UO2)>(As0s4)2'4-8H,O
M etatorbernite Cu* (U02)2(PO4)>'8H,0

M etauranocircite Ba(UO7)2(P0O4)2"8H-0
Metauranospinite ~ Ca(UO2)2(AsOs)2"8H,0

M etazeunerite Cu”™ (U02)2(AsO4)2"8H,0

Sodium uranospinite (Naz,Ca)UO2)2(AsO4)2'5H20

Uramphite (NH4)2(UO2)2(PO4)2"6H,0
Mica Group

The nomenclature of this group was revised by a subcommittee of the Commission on New
Minerals and M ineral Names of the International M ineralogical Association. The report of
this subcommittee by Rieder ef al. (1998) has been published in many major mineralogical
joumals; for example, Canadian Mineralogist 36, 905-912 (1998). Readers interested in
more details of the mica group minerals should consult this report.

The mica group minerals are pseudohexagonal, monoclinic layer silicates. The general
simplified formula can be written as: IM> 3hi1-9T401042, where I is commonly K, Na, Ca, Cs,
NH4, Rb, Ba; M is commonly Li, Fez+, Fe3+, Mg, Al, Ti, Mn2+, Mn3+, Zn, Cr, V; h
represents a vacancy; 7 is commonly Al, Fe3+, Si, Be, B; and 4 1s commonly F, OH, Cl, O
(oxy-micas), S. The most frequently encountered elements are set in bold face; note that
other substitutions are possible. The following tabulation gives the ideal formulae for end
member species except where noted. Mica group minerals are classified into three different
types: normal micas (either dioctahedral or trioctahedral), brittle micas (either dioctahedral or
trioctahedral) and interlayer-deficient micas (either dioctahedral or trioctahedral). The
following abbreviations are used below:

di. = dioctahedral micas br. = brittle micas
tr. = trioctahedral micas in. = interlay er-deficient micas



Aluminoceladonite (di.) KAIM g,Fe* )hSuO10(OH),
Anandite (tr)) (br)  BaFe’ Fe’ Siz010S(OH)

Annite (tr)) KFes*"AlSBO1o(OH )
Aspidolite (tr.) NaM gAlIS5O10(OH )
Biotite (tr.) (a series name) compositions on, or close to, the Annite-Phlogopite and

Siderophy llite-Eastonite joins; dark micas without lithium
Bityite (tr.) (br.) CaLiAl,BeAISixO10(OH),
Boromuscovite (di) KADLhBS3010(OH),
Brammallite (di.) (in.) (a series name)  Naog.65A12.0hAlo.65Si3.35010(OH )
Celadonite (di.) KFe " (MgFe* )hSiiO10(OH )
Chemykhite (di.) (br.) BaV>hALSiO10(OH)
Chromphyllite (di.)  KCr2hAlSizO10(OH)
Clintonite (tr.) (br) CaM gAIlALkSiO10(OH)
Eastonite (tr.) KM gAIALS>O10(OH)
Ephesite (tr.) NaLiALADLS1,O10(OH)
Ferro-aluminoceladonite (di)  KAIFe* M 2hSi4010(OH)
Ferroceladonite (di) KFe' (Fe* .M ghSisO10(OH
Glauconite (di) (in)) (a series name) Ko sR+1 33R +0.6Aly 13813 7010(OH )
Hendricksite (tr.) KZn3AISs010(OH),
Illite (dl) (in.) (a series name) K0,65A12,0hA10,658i3,35010(OH)2
Kinoshitalite (tr.) (br.) BaM g ASi2O1o(OH )
Lepidolite (tr.) (a series name) compositions on, or close to, the
Trilithionite-Polylithionite join; light micas with substantial lithium
Margarite (di.) (br) CaAbhALSO1o(OH)
M asutomilite (tr.) KLiAIMn*"AlSkO10F,
M ontdorite (tr.) (not an end member) KFe*+) sMn’+osM 20.5h0.5514010F 2

Musocovite (di.) KALhAIS3010(OH)
Nanpingite (di.) CsAbLhAIS;3010(OH)
Norrishite (tr.) KLiMn23+ SisO12
Paragonite (di.) NaAbLhAISi3010(OH)

Phengite (di.) (a series name)  potassic compositions between, or close to, the
joins M uscovite-Aluminoceladonite and M uscovite-Celadonite
Phlogopite (tr.) KM gAlIS010(OH )
Polylithionite (tr.) KL AlSuO1oF2
Preiswerkite (tr.) NaM g AIALS>O10(OH)

Rosooelite (di.) KV2hAlSi3010(OH)
Siderophyliite (tr) ~ KFex” AIAbSLO19(OH ),
Tainiolite (tr.) KLiM ngi4O 10F2

Tetra-fern-annite (tr.) KFe32+Fe3+Si3010(OH)z

Tetra-ferriphlogopite (tr.) KM g;Fe’ Siz010(OH),

Tobelite (di.) (NH4)ALhAISi3010(OH)

Trilithionite (tr.) (not an end member) KLijsAli sAISsO1oF2

Wonesite (tr.) (in.) (not an end member) Nay.sho.sM g .5AlosAISEO10(OHx
Zinnwaldite trioctahedral micas on, or closeto, the

Siderop hy llite-Polylithionite join; dark micas containinglithium



M ixite Group
Hexagonal arsenates and phosphates of general formula ACus(XO4)3(OH) 3H20, A = Al,
Bi1,Ca,Ce,La,Nd, Y; X = As, P.

Agardite{La) (La,Ca)Cus(AsO4)3(OH)s"3H20

Agardite{Y) (Y,Ca)Cus(AsOs)3(OH ) 3H20

Goudeyite (ALY)Cus’ (AsO4)3(OH ) 3H20

M ixite BiCus” (AsO4)3(OH)s'3H20

Petersite<Y) (Y,Ce,Nd,Ca)Cus> (PO4)3(OH ) 3H20
M onazite Group

M onoclinic arsenates, phosphates, silicates, of general formula ABO4, A = Bi, Ca, Ce, La,
Nd, Th;B=As>", P*", Si*".

Brabantite Cao.sTho.5(PO4)
Cheralite{Ce) (Ce,Ca, Th)(P,Si)O4
Gasparite{Ce) (Ce,La,Nd)AsO4
Huttonite ThSiO4
M onazite{Ce) (Ce,La,Nd,Th)PO4
M onazite{La) (La,Ce,Nd)PO4
Monazite{Nd) (Nd,La,Ce)PO4
Rooseveltite BiAsO4
M ontgomery ite Group

M onoclinic phosphates of general formula Ca4A2+B43+(PO4)6(OH)4'12H20, A*" = Fe, Mg,
Mn; B> = Al Fe.

Calcioferrite CasFe* (Fe** , Alu(PO4)s(OH ) 13H,0
Kingmountite (CaMn*)y(Fe*" Mn>)AL(PO4)s(OH) 12H,0
M ontgomery ite CasM gAL(PO4)s(OH ) 12H,0
Zodacite CasMn” Fes’ (PO4)s(OH ) 12H,0
M ontmorillonite Group
See Smectite group.
Nickeline Group

Hexagonal antimonides, arsenides, bismuthides, selenides, stannides, and tellurides of general
formula AX, A = Co, Ni, Pd, Pt; X = As, Bi1, Sb, Se, Sn, Te.

Bretthauptite NiSb
Freboldite CoSe
Imgreite NiTe(?)
Langsite (CoN1As
Nickeline NiAs
Nigdiite PtSn
Sederholmite b-NiSe
Sobolevskite PdBi
Stump flite Pt(Sb,Bi)

Sudburyite (PANi)Sb



Nordite Group
Orthorhombic silicates of general formula Na3Sr(REE)BSisO17, where REE = Ce or La, B =
FeZ+, Mn%, or Zn.
Ferronordite{Ce) NasSrCeFe” SisO17
M anganonordite{Ce) NazSrCeM n>"Sig017

Nordite{Ce) Na3SrCeZnSisO17
Nordite{(La) NazSrLaZnSicO17
Olivine Group

Orthorhombic silicates of general formula A2"'Si04, A” =Fe,M g, Mn, Ni.
Fayalite Fe,” SiO4

Forsterite M 2Si04
Liebenbergite (Ni,M g)2Si04
Tephroite My SiO4
Osumilite Group

Hexagonal and orthorhombic silicates of general formula A1-2B>3C3Z12030nH20, A = Ba,
Ca,K, Na;B = Fe’", Li, Mg Mn”", Na, Sn, Ti, Y, Zn, Zr;C = AL B, Be, Fe’", Fe’", Li, Mg,
Zn;7Z = Al Si.

Armenite (?) BaCaAlsSioO302H20

Berezanskite KLi3T1:S112030

Brannockite KLi3Sn»Si12030

Chayesite KM gFe%)z;Fe3+ Si12030

Darapiosite KNa;Li(Mn,Zn)2Z1Si12030

Dusmatovite K(K Na,h)(Mn*",Y,Zr)»(Zn,Li)3Si12030

Eifelite KNasM gSi12030

Emeleusite NayLizFe>’ Si1n030

M errihueite (K, Na)(Fe* ", M g)5Si12030

M ilarite KCaAlBe&S112030°0.5H,0

Osumilite (K,Na)(Fe?" M gn(ALFe> )3(SiAl)12030

Osumilite{M g) (K, Na)(M gFe™ )2(ALFe™ )3(Si,A1)12030

Poudretteite KNa;B3S112030

Roedderite (Na,K)2(M gFe*")sSi12030

Sogdianite (K,Na)z(Li,Fez?g(Zr,Ti,FeS+)Sile3o

Sugilite KNaz(Fez+,Mn +,A1)2Li3Si12030

Yagite (Na,K)1sM g(A1LM g)3(S1,A1)12030
Overite Group

Orthorhombic phosphates of general formula ABC(PO4)2(OH)2-4H,O, A = Ca,Mn, Zn; B
=Mg, Fez+, Mn2+; C= Al,Fe3+.

Lun’okite (Mn”",Ca\MgFe’" Mn*)AI(PO4)(OH)4H,0
Mangnosegelerite (M n2+,Ca)(M n’ Fe’' M gF e3+(PO4)2(OH)'4HzO
Overite CaM gAl(PO4)2(OH)Y4H20

Segelerite CaM gFe’ (PO4),(OHY4H,0
g



Wilkelmviedingite ~ CaMn’ Fe' (PO4)2(OH)2H,0

Paravauxite Group
Triclinic phosphates of general formula AB2(PO4)2(OH)"8H>0
AB2(PO4):(OH) 7-8H,0, A = Mg, Fe*", Mn>", Fe’"; B= Al Fe’", Cr'".

Gordonite M gAb(PO4)2(OH ), 8H20
Laueite Mn”> Fe,”" (PO4)2(OH ' 8H,0
Paravauxite Fez+A12(PO4)2(OH)2'8H20
Sigloite Fe’ " Aly(PO4)2(OH ) 7H20
Ushkovite M gFe’ (PO4)2(OH ), 8H,0
Pentlandite Group

Cubic sulfides of general formula ABgXsg, A = Ag, Cd, Co, Fe, Mn, Ni, Pb; B = Co, Cu, Fe,

Ni; X =S, Se.
Argentopentlandite ~ Ag(Fe,Ni)sSg
Cobalt pentlandite ~ Co9Sg

Geffroyite (AgCu,Fe)o(Se,S)s
M anganese-shadlunite (M n,Pb,Cd)(Cu,Fe)kSs
Pentlandite (Fe,Ni)oSg
Shadlunite (Pb,Cd)(Fe,Cu)sSs
Periclase Group

Cubic oxides of general formula M*0,M*" = Cd,Fe,M g, Mn, Ni.
Bunsenite NiO

M anganosite Mn>0
M ontep onite CdO
Periclase M
W_stite Fe§%

Perovskite Group

Pseudocubic oxides, orthorhombic, or monoclinic, of general formula ABO3, A = Ca, Ce, Na,

Sr; B=Nb, T4, Fe.

Latrappite (CaNa)(Nb,T1,Fe)O3
Loparite<Ce) (CeNa,Ca)(Ti,Nb)O3
Lueshite NaNbO3
Perovskite CaTi03
Tausonite SrTiO3

Picromerite Group

M onoclinic sulfates of general formula A,B>' (SO4)»’'6H20, A = K, (NHa);
B*" = Cu,Fe, Mg, Ni.

Boussingaultite (NH4)2M g(S04),'6H20
Cyanochroite K2Cu® (SO4)2'6H20
M ohrite (NHa)2Fe” (SO4)2'6H,0

Nickel-boussingaultite (NHa4)>(Ni,M g)(SO4)2"6H>0



Picromerite K2M g(S04)2"6H20
Plumbogummite Group = Crandallite Group.

Pumpelly ite Group

M onoclinic silicates of general formula Ca>xXY2(Si04)(SkO7)(OH)2'H20, X = Al, Fe’', Fe',
Mg Mn”"; Y=ALFe", Cr’", Mn’". See Can. Min. 12, 219-223 (1973).

Julpldite(Fe™) CaFe’ (Fe'", Aln(SiOs)(Sk07)(OH)> H20

Okhotskite Cax(Mn®" Mg Mn**, ALFe* ),S1:010(0OH)

Pumpellyite{Fe*")  CaFe* ALy (SiO4)(ShO7)(OH)2" H20

PumpellyiteFe’)  Cay(Fe’" ,MgFe’ )(AFFe’ )a(Si0s)(Sk07)(OH)2 H20

Pumpellyite{M g) CaxM gAb(Si04)(SkO7)(OH)2'H,0

Pumpellyite{M n2+) Ca(M n’* M g(ALM n3+,Fe)z(SiO4)(SizO7)(OH)2'HzO

Shuiskite Cax(M gAl)(Cr,Al)x(SiOs)(SLO7)(OH)2'H20

Pyrite Group
Cubic sulfides, arsenides, etc., of general formula AXY or AX,, A = Au, Co, Cu, Fe, Mn,
Ni, Os, Pd,Pt,Ru; X and Y = As, Bi, S, Sb, Se, Te. Compare the M arcasite group.
Aurostibite AuSh

Cattierite CoS;
Dzharkenite FeSe
Erlichmanite OsS:
Fukuchilite (CuFe)S:
Geversite Pt(Sb,Bi),
Hauerite MnS;
Insizwaite Pt(Bi,Sb)>

Kru aite CuSe;

Laurite RuS;

M aslovite (Pt,Pd)(Bi,Te)
M ichenerite PdBiTe
Penroseite (N1,Co,Cu)Se2
Pyrite FeS;

Sperrylite PtAs;
Testibiopalladite Pd(Sb,Te)Te
Trogalite CoSe

Vaesite NiS,
Villaman_nite (CuNi,Co,Fe)S:

Pyrochlore Group
Cubic complex oxides of general formula A12B>O6(O,0H,F)'nH>0; A = Ba, Bi, Ca, Ce, Cs,
K, Na, Pb, Sb3+, Sn, Sr, Th, U, Y, Zr; B = Fe, Nb, Sn, Ta, Ti, W. Pyrochlore subgoup has
Nb > Ta, (Nb + Ta) > 2Ti; Microlite subgoup has Ta > Nb, (Ta + Nb) > 2Ti; Betafite
subgroup has 2Ti> (Nb + Ta). Compare the closely related Stibiconite group.
Bariomicrolite Bax(Ta)Nb)2(O,0H),
Bariopyrochlore (Ba,Sr)2(Nb,T1)2(0O,0H);



Betafite (CaNa,U)x(Ti,Nb,Ta)06(OH)
Bismutomicrolite (B1,Ca)(TaNb)>Os(OH)
Calciobetafite Cax(TiNb)2(O,0H);
Ceriopyrochlore{Ce) (Ce,Ca,Y)2(Nb,Ta)06(OH,F)
Cesstibtantite (CsN a)Sb3+Ta4012
Kalipyrochlore (K,Sr)2xNb206(O,0H) nH>0O
Microlite (CaNa),Ta,06(O,0H,F)
Natrobistantite (Na,Cs)Bi(Ta,Nb,Sb)4012
Plumbobetafite (Pb,U,Ca)(Ti,Nb).06(OH,F)
Plumbomicrolite (Pb,Ca,U),Ta,06(OH)
Plumbopyrochlore  (Pb,Y,U,Ca)_«Nb,Os(OH)
Pyrochlore (CaNa)2Nb2Og(OH,F)
Stannomicrolite (Sn2+,F &' M n2+)2(T aN b,Sn4+)2(O,OH)7
Stibiobetafite (Sb>*,Cay(TiNb,Ta)2(0,0H);
Stibiomicrolite (Sb,Ca,Na)>(Ta,Nb)>O7
Strontiopyrochlore  SroNb2(O,0H);

Uranmicrolite (U,Ca,Ce)2(TaNb),06(OH,F)
Uranpyrochlore (U,Ca,Ce)2(Nb,Ta),06(OH,F)
Yttrobetafite{Y) (Y,U,Ce)2(TiNb,Ta),06(OH)

Yttropyrochlore{Y) (Y,Na,Ca,U)>(Nb,Ta,Ti)2(O,0H);
Ferritungstite (cub.), Jixianite (cub.) and Zirkelite (mon.) are structurally related oxides;
Ralstonite is an isostructural halide. The nomenclature of the group, with recommendations
by the LM .A. Commission on New Minerals and M ineral Names are given in 62, 403410
(1977).

Pyroxene Group

Orthorhombic or monoclinic silicates of general formula ABZ,06, A = Ca, Fez+, Li, Mg,
Mn2+, Na,Zn;B = Al, Cr3+, Fez+, Fe3+, Mg, Mn2+, Sc, Ti, V3+; Z = Al Si.

Aegirine NaFe' SO

Aegrrine-augite

Augite (CaNa)(MgFe ALTi)(Si,Al)206
Clinoenstatite M 2Si>0¢

Clinoferrosilite (F e’ M 2rSix06

Diopside CaM 51206

Donpeacorite M n’ M 2M gSi,056

Enstatite M 251,06

Esseneite CaFe’"AlSiOs

Ferrosilite (Fe*" M gpSi»0s

Hedenbergite CaFe  ShOs

Jadeite Na(ALFe')Si,06

Jervisite (NaCa,Fe” )(Se,M g Fe*)SiOs
Johannsenite CaMn’ Si,O¢

Kanoite M " M 2»Six0s

Kosmochlor NaCr SO

Namansilite NaMn’ Si,O

Natalyite Na(V'*,Cr)Si0s



Omphacite a clinopyroxene

Petedunnite Ca(Zn,Mn”" Fe*" M g)SiOs
Pigeonite MgF ez+,Ca)(M g Fe”)Sih06
Spodumene LiAISi,06

Nchwaningite is structurally related. The nomenclature of the group is in accord with the
recommendations of the LM .A. Commission on New Minerals and Mineral Names, 73,
1123-1133 (1988).

Rhabdophane Group
Hexagonal or pseudo-hexagonal phosphates, with general formula XZ04'1-2H,0, X = Ca,
Ce,Fe’". La,Pb, Th;Z =P, S.

Brockite (Ca,Th,Ce)(PO4)'H20
Grayite (Th,Pb,Ca)PO4H,0
Ningyoite (U,Ca,Ce)2(PO4)2"1-2H.0

Rhabdophane{Ce)  (Ce,lLa)PO4H,0
Rhabdophane{La) (La,Ce)PO4+HO
Rhabdophane{Nd) (Nd,Ce,La)PO4H>0O
Tristramite (CaU*" Fe'")(P04,504)2H,0

Rosasite Group
M onoclinic or triclinic carbonates of general formula A>(CO3)(OH), or AB(CO3)(OH),, A
and B = Co, Cu,M g, Ni, Zn.
Glaukosphaerite (CuNi)2(CO3)(OH),

Kolwezite (Cu”",Cop(CO3)(OH),
M cguinnessite (MgCu”")2(CO3)(OH),
Nullaginite Ni2(2C03)(OH)2
Rosasite (Cu”’,Znp(CO3)(OH).
Zincrosasite (ZnCu” )2(CO3)(OH),
Pokrovskiteis a related mineral.
Roselite Group
M onoclinic arsenates of general formula CaxM 2+(AsO4)2'2H20, M*" =Co,M g, Mn, Zn.
Brandtite Cay(M "M 2(AsO4)22H,0
Rosdlite Cax(Co™" M g)AsO4)22H20
Wendwilsonite Cax(M gCo)(AsOs)22H20
Zincroselite CaZn(As04)22H,0
Rozenite Group
M onoclinic sulfates of general formula A2+SO4'4H20, AT = Co,Fe,Mg Mn, Ni, Zn.
Aplowite (CoMn™" Ni)SO44H,0
Boyleite (ZnM g)SO44H,0
Ilesite M n2+,Zn,F ez+)SO4'4HzO
Rozenite Fe’'SO44H,0

Starkeyite M gSO44H,0



Rutile Group
Tetragonal oxides of general formula M4+02, M* = Ge,Mn, Pb, Si, Sn, Te, Ti.

Argutite GeO>

Cassiterite SnO»

Paratellurite TeO,

Plattnerite PbO,

Pyrolusite Mn* 0,

Rutile TiO2
Squawcreekite (F eS+,Sb5+,Sn2+)O 2
Stishovite SiO,

Sellaite is structurally related to the Rutile group.

Scapolite Group
The tetragonal silicate series NagAl3Si0024Cl—CasAlsSisO24(CO3,S04).
M arialite 3NaAlSizOg'NaCl
M eionite 3CaAl;Si;0g'CaCOs
Schoenfliesite Group

Cubic hy droxides of general formula M2+Sn4+(OH)6, M?*" = Ca, Cu, Fe,M g, Mn,Zn.
Burtite CaSn(OH)e

M ushistonite (Cu2+,Zn,F ez+)Sn4+(OH)6
Natanite Fe’ Sn*" (OH)s
Schoenfliesite MgSn' (OH)
Vismirnovite ZnSn' (OH)
Wickmanite Mn>"Sn* (OH)s
Compare the Stottite group.
Smectite Group

M onoclinic silicates of general formula Xo3Y2-3Z4010(OH)'nH20, X (exchangeable ions) =
Ca/2, Li,Na;Y = AL Cr'", Cu*’, Fe*", Fe’", Li, Mg Ni, Zn; Z = Al Si.

Aliettite a clay mineral

Beidellite (Na,Cao,5)0,3A12(Si,A1)4O 10(OH)2'1’1H20
Hectorite Nao.3(M gL1)3S14010(F,OH ).

M ontmorillonite (Na,Ca)o3(ALM g)2SisO10(OH ) 'nH>O
Nontronite NagsFes’ (SL,AD4010(OH )y nH20

Sap onite (Ca2.Na)o3(M gFe”)3(SL,A1)4010(OH ) 4H,0
Sauconite Nao3Zn3(S1,Al1)4010(OH))"4H20O

Stevensite (CaR)03M g3SisO10(OH )

Swinefordite (CaNa)o3(Li,M g)2(Si,A1)4010(OH,F)2"2H,0
Volkonskoite Caos(Cr" M gFe’ )a(SL,ADO0 10(OH ) 4H20
Yakhontovite (CaNa)os(Cu®’,Fe”" M gnSisO10(OH ) 3H20

Compare Brammallite, Illite and Rectorite.

Sodalite Group



Cubic silicates of general formula (Na,Ca)s—gAlsSis(O,S)24(SO4,CL(OH),S)i2'nH>0.

Ha yne
Lazurite
Nosean

Sodalite

Coloradoite
Hawleyite

M etacinnabar
Sphalerite
Stilleite
Tiemannite

Cubic oxides of general formula AB>O4, A = Co, Cu, Fe2+, Ge, Mg, Mn2+, Ni, Ti, Zn; B =

(Na,Ca)4-8Al6Sis(0,S5)24(SO4,Cl)1-2
(Na,Ca)7-8(ALSi)12(0,9)24[(SOs4),Ch,(OH).]
NagAlsSic024(SO4)'H20

NagAleSisO24Clo

Sphalerite Group

Cubic sulfides, selenides, and tellurides of general formula AX, A = Cd, Fe, Hg, Zn; X = S,
Se, Te.

HgTe
CdS
HgS
(ZnFe)S
ZnSe
HgSe

Spinel Group

AL Cr', Fe™", F&",MgMn’", T, V*".

Brunogeierite
Chromite
Cochromite
Coulsonite
Cuprospinel
Franklinite
Gahnite

Galaxite
Hercynite
Jacobsite

M agnesiochromite
M agnesiocoulsonite
M agnesioferrite
M agnetite

M anganochromite
Nichromite
Qandilite

Spinel

Trevorite
Ulv_spinel
Vuorelainenite
Zincochromite

Tetragonal sulfides and selenides of general formula A3 BX4, A = Ag, Cd, Cu, Fe, Hg, Zn; B
= As,Ge,In, Sb, Sn; X =S, Se.

(Ge™ Fe Fer 04
FeZ+Cr204
(CoNi,Fe*")(Cr,Al),04
F622Y23+O4 3+

(Cu ’Mzg)F%+ Qs TR s
(ZnMn™ Fe" " )(Fe ,Mn" )04
ZHA2]2+O4 2+ 3+

(Mn” ,Fe" MgYAlFe )04
Fe’ ALO,

Mn>" Fe*" Mg(Fe’ ,Mn’ )04
M gCr,04

MgV>04

M %Fez3+ 04

Fe”'F ez3+04

M n2+,F ez+) ( Cr3+,V3+)2 o
(Ni,Co,Fe*" )(Cr ™ Fe’" Al»O,
(MgFe® ) (TiFe™ Al)Oq
M gAbLO4

NiFey’ 04

TiFe* 0,4

M n2+,F ez+) (V3+, Cr3+)2 o
ZnCr’ 0y

Ringwoodite is an isostructural silicate. Compare the sulfides of the Linnaeite group.

Stannite Group



Briartite Cuz(ZnFe)GeSs

_erny;ite Cu2CdSnS4
Famatinite Cu3SbS4
Hocartite AgFeSnS,
Kuramite Cu3SnSy
Luzonite CuzAsSy
Permingeatite CuzSbSes
Pirquitasite AgZnSnS,
Stannite CuzFeSnS4
Velikite CuxHgSnS4

K sterite and Ferrok_sterite are structurally related minerals.

Stibiconite Group
Cubje oxides of general formula A12B206(0,0H.F), A = Ag Bi, Ca, Cu, Fe', Fe’', K,
Mn”", Na,Pb,Sb""; B=Fe’", Sb”", Ti. Compare with the Pyrochlore group.

Bindheimite Pb2Sb,06(0,0H)

Bismutostibiconite  Bi(Sb”,Fe’"),07

Partzite Cu”"Sb* (0,0H)7 (?)

Rom ite (CaFe*" Mn”" Nay(Sb,Ti)206(0,0H,F)
Stetefeldtite AgSby(0,0H)7 (?)

Stibiconite Sb?"Sby” O6(OH)

Jixianite is a structurally related lead tungsten oxide.

Stottite Group

Te}ﬂr_agorgl hydroxides of general formula AB(OH)s, A = F ez+, Fe3+, Mn2+, Na; B = Ge4+,
Sn ', Sb™ .

Jeanbandy ite (F " M n2+)Sn4+(OH)6
M opungite NaSb’ (OH)

Stottite Fe’ 'Ge"' (OH)
Tetrawickmanite Mn>"Sn* (OH)s

Compare the cubic minerals of the Schoenfliesite group.

Tapiolite Group
See Ferrotapiolite group.
Tetrady mite Group
Trigonal selenides and tellurides of general formula A>X3, A = Bi, Sb; X =S, Se, Te.
Kawazulite Bix(Te,Se,S)3
Paraguanajuatite Bix(Se,S)3
Skippenite BixSexTe
Tellurantimony SbaTes
Tellurobismuthite BixTe;
Tetrady mite Bi;TexS
Tetrahedrite Group

Cubic sulfides, selenides, and tellurides of general formula A12B4X13, A = Ag, Cu, Fe, Hg,



Zn;B=As,Sb, Te; X =S, Se, Te.

Argentotennantite
Frebergite
Giraudite
Goldfieldite
Hakite

Tennantite
Tetrahedrite

(AgCu)io(ZnFe)2(As,Sb)aSi3
(AgCu,Fe)i2(Sb,As)4S13
(Cu,Zn,Ag)12(As,Sb)4(Se.S)13
Cui2(TeSb,As)4S13
(Cu,Hg)12Sba(Se,S)13
(Cu,AgFe,Zn)inAs4Si3
(CuFe,Ag,Zn)12SbaSi3

Tourmaline Group

Trigonal borosilicates of general formula WX3Ys(BO3)3SicO13(0,0H,F)a,

W =Ca,K,Na;X = ALFe’", Fe’", LMgMn’; Y= AL Cr ", Fe"”, V*".

Buergerite
Chromdravite
Dravite
Elbaite
Feruvite
Foitite
Liddicoatite
Olenite
Povondraite
Schorl
Uvite

3+

NaFe’ " Alg(BO3)3SisO15(0,F)s4

NaM g(Cr.Fe’)s(BO3)3SisO15(OH )
NaM gAls(BO3)3SisO15(OH 1
Na(Li,Al)3Ale(BO3)3SisO13(OH u
Ca(Fe™" M gh(ALM )s(BO3)3Sic015(OH 1
h[Fe’ (ALFe’)]ALSisO15(BO3)s(OH )4
Ca(Li,Al)3Als(BO3)3Si6013(O,0H,F)4
NaALAls(BO3)3Si6018(0,0H)4

NaFe 'Feg (BO3)3(SisO15)(OH,0)4
NaFe;” Alg(BO3)3SisO15(OH )y
(CaNa)(MgFe™ ):A1sM g(BO3)3Sis015(OH,F )4

Tsumcorite Group

Monoclinic and triclinic arsenates, phosphates, vanadates, and sulfates with the general
formula: (M 1)M2)2(XO4)2(OH,H20)2, where M 1 is Pb, Ca, or Na; M2 is Cu, Zn, Fe',
Co, Mn3+, and X is As,P, V, and S.

Ferrilotharmey erite
Gartrellite
Helmutwinklerite
Lotharmey erite
Mawbyite

M ounanaite
Natrochalcite
Phosphogartrellite
Thometzekite
Tsumcorite

Ca(Fe’",Zn)(AsO4)2(OH,H,0), mon.
Pb[(Cu,Zn)(F e3+,Zn,Cu)](AsO4)z(OH,HzO)z tric.
Pb(Zn,Cu)2(As04)22H-0 tric.
Ca(Mn’",Znp(AsOs)2(OHH20),  mon.
Pb(Fe’",Zn)(AsOs)2(OH,H20), mon.
PbFe’ (VO4)2(OH)  mon.
NaCuw(SO4)2(OH,H20)2 mon.

PbCuFe’ (PO4)2(OHH20), tric.
Pb(Cu*",Zn)(AsOs),2H,0 tric(?)
Pb(Zn,Fe’)2(AsO4)2(OH,H20), mon.

Turquoise Group

Triclinic phosphates of general formula ABs(PO4)xPO3(OH)x«(OH ) 4H20,
A =Ca,Cu”",Fe*’, Zn;B = AL Fe’", Cr”".

Aheylite

(Fe*",Zn)Als(PO4)s(OH ) 4H,0



Chalcosiderite Cu’'Fes” (PO4)4(OH)4H,0

Coeruleolactite (Ca,CuH)A16(PO4)4(OH)8'4—5H20
Faustite (Zn,Cu”")Als(PO4)4(OH )y 4H20
Planerite A16(PO4)2(PO3OH)2(OH)8'4H20
Turquoise Cu2+A16(PO4)4(OH)8'4H20
Variscite Group

Orthorhombic arsenates and phosphates of general formula AX042H;0,
A=ALFe”, Cr'", In’"; X = As, P.

M ansfieldite AlAsO42H,0
Scorodite Fe' AsO42H,0
Strengite Fe''PO42H,0
Variscite AIPO42H,0
Yanomamite InAsO42H,0
Vivianite Group

M onoclinic arsenates and phosphates of general formula A32+(XO4)2'8H20, A* = Co, Fe,
Mg Mn,Ni, Zn; X = As, P.

Annabergite Niz(AsO4)2'8H20
Arupite Ni3(PO4)28H20

Bari ite (M gFe” )3(PO4)y 8H20
Erythrite Co3(As04)2"8H20

H rnesite M g3(AsOs)2"8H20

K ttigite Zn3(As0s4)2'8H20
Parasy mp lesite Fes™ (AsOs)28H20
Vivianite Fes” (PO4)2'8H20

Bobierrite and M anganese-h_rnesite are related minerals, with b-axes twice those of minerals
of this group.

Whiteite Group

M onoclinic phosphates of general formula AB2+CX2(PO4)4(OH)2'8H20,

A =Ca,Mn”";B* =MgMn,Fe, Zn;C=MgFe’"; X = A Fe’".
Jahnsite{CaMnFe) CaM o’ 'Fe,” F ez3+(PO4)4(OH)z' 8H-0O
Jahnsite{CaMnMg) CaMn™ (M gFe® )aFer” (PO4)4(OH ) 8H,0
Jahnsite{CaMnMn) CaMn’ Mn,” Fey’ (PO4)s(OH ), 8H,0
Keckite Ca(Mn”",ZnpFes’ (PO4)4(OH ) 2H,0
Rittmanite Mn*",CaMn* (Fe*" ,Mn* )a(ALFe* )2(PO4)4(OH y'8H,0
Whiteite{CaFeMg)  Ca(Fe*",Mn>" )M @A L(PO4)4(OH )" 8H,0
Whiteite{CaMnM g) CaM M 2A1L(PO4)4(OH)'8H0
Whiteite{MnFeM g) (Mn”",Ca)Fe*" ,Mn> )M gAL(PO4)4(OH y'8H,0

Zeolite Group
This group has been the subject of a major review by a subcommittee of the Commission on
New Minerals and Mineral Names of the International Mineralogical Association. The



Amicite

subcommittee, headed by Dr. Dougas S. Coombs, has published its report in several
joumals; for example, Coombs et al. (1997) Canadian Mineralogist 35, 1571-1606 where
detalled references are given for all of the species. The report is discussed in a summary
article by Mandarino (1999) in the Mineralogical Record 30, 5—6. We recommend that
readers interested in more details about this group of minerals read the report and the article.

Zeolite minerals are defined as silicates having framework structures which contain open
cavities in the form of channels and cages. These are usually occupied by H>O molecules and
extra-framework cations that are commonly exchangeable. In many zeolites, not only do the
extra-framework cations vary widely, but so also does the Al:Si ratio. This in turn changes
the total extra-framework cation charge and commonly the number of extra-framework
cations. The number of H>O molecules is also variable; as the number of extra-framework
cations increases, H>O tends to decrease. The formulae given are therefore to be regarded as
no more than simplified representative formulae. The crystallography varies greatly within
the zeolite group and species fall into all of the crystal systems. The report establishes
series which are comprised of two or more species based on the dominant extra-framework
cation present. All members of a series have the same root name but are distinguished by a
suffix consisting of a hyphen and the chemical symbol of the extra-framework cation. Note
that this zeolite suffix differs from the Levinson-type suffix in that the latter consists of a
hyphen followed by a chemical symbol (or symbols) enclosed in parentheses (i.e., brackets).
Species are listed in bold face and series names are given in ordinary type. Note that two of
the species, pahasapaite and weinebeneite, are beryllophosp hates rather than silicates.

K4Nas[AlgSigO32]'10H20, mon.

Ammonioleucite (NH4)[AIS120¢], tet.

Analcime Na[AlSi,06]'H20, cub., tet., trig, orth., mon., and tric.
Barrerite Naz[ALSi7018]'6H20, orth.

Bellbergite (K,Ba,Sr)>Sr>Cax(Ca,Na)4[ Al1sSi18072]'30H-0, hex.
Bikitaite Li[AlSi2O6]'H20, mon. and tric.

Boggsite CagNa3[Al19Si770192]"70H20, orth.

Brewsterite (series)  (Sr,Ba)2[ Al4Si12032]' 10H20, mon.
Brewsterite-Ba (Ba,Sr)2[AlsSi12032]"'10H20, mon.
Brewsterite-Sr (Sr,Ba)s[ AlsSi12032]"10H20, mon.

Chabazite (series) (Cap.5,Na,K)4[AlsSigO24] 12H-0, trig and tric.

Chabazite-Ca (Cao.5,K,Na)s[ AlsSigO24] 12H-0, trig

Chabazite-K (K,Na,Cao.5)4[ AlsSigO24] 12H-0, trig

Chabazite-Na (NaK,Cag.5)4[AlsSigO24] 12H,0, trig
Chiavennite CaMn[Be;Sis013(OH)]'2H>0, orth.

Clinoptilolite (series) (Na,K,Cao.s,Sro.5,Ba.5,M g.5)s[ AlsSiz0072] ~20H,O, mon.
Clinoptilolite-Ca (Cas5,Na,K)s[AlsSiz0072]"~20H,0, mon.
Clinoptilolite-K  (K,Na)s[AlsSi30072]"~20H,0, mon.

Clinoptilolite-Na (NaK,Cags)s[AlsSi30072]'~20H,0, mon.

Cowlesite Ca[ALl:Si3010]'5.3H20, orth.

Dachiardite (series)  (Cao.5,Na,K)s-s[ Als—5Siz0-19048]'~13H,0, mon.
Dachiardite-Ca (Cao.5,K,Na)s—s[ Als—sSiz0-19045] ~13H>O, mon.
Dachiardite-Na (Na,K,Cap 5)4-5[ Als—s5Siz0-19048]'~13H20, mon.



Edingtonite
Epistilbite
Erionite (series)
Erionite-Ca
Erionite-K
Erionite-Na
Faujasite (series)
Faujasite-Ca
Faujasite-Mg
Faujasite-Na
Ferrerite (series)
Ferrerite-K
Ferrierite-Mg
Ferrierite-Na
Garronite
Gaultite
Gismondine
Gmelinite (series)
Gmelinite-Ca
Gmelinite-K
Gmelinite-Na
Gobbinsite
Gonnardite
Goosecreekite
Gottardiite
Harmotome
Heulandite (series)
Heulandite-Ca
Heulandite-K
Heulandite-Na
Heulandite-Sr
Hsianghualite
Kalborsite
Laumontite
Leudte
Levyne (series)
Levyne-Ca
Levyne-Na
Lovdarite
Maricopaite
Mazzite
Merlinoite
Mesolite

Ba[ALSi3010]'4H20, orth. and tet.
(CaNay)[AbSi4O12]"4H>0, mon. and tric.
(K,Na,Cap 5)10[ Al10Si26072]'~30H-0, hex.
(Cag.5,K,Na)10[ Al10Si26072]'~30H-0, hex.
(K,Na,Cap 5)10[ Al10Si26072]'~30H-0, hex.
(Na,K,Cao.5)10[ Al10Si26072]'~30H-0, hex.
(Na,Cao.5,M go.5,K)3-4[ Al34Sio_gO24] 16H20, cub.
(Cag.5,NaM gy 5,K)3-4[ Al3-4S19_3024] ' 16H-0, cub.
(M go5,Cao.5,NaK)3-4[ Al34Sio_gO24] 16H20, cub.
(Na,Cao.5,M go.5,K)3-4[ Al3-4S19_8024] ' 16H-0, cub.
(K,Na,M gy 5,Ca 5)s[ Al6Si30072]" 18H20, orth. and mon.
(K,Na,M gy 5,Cao.5)6[ AlSi30072] 18H20, orth.

(M g 5,K,Na,Cao 5)s[ AleSi30072]"18H20, orth.
(Na,K,M gO.S,Ca()‘s)G[A16Si3()O72]' 1 8H20, mon.
NaCa 5[ AlsSii0]O32'14H-0, tet. and orth.
Nay[Zn,S17018]'5H>0, orth.

Ca[ AlrSi20g]4.5H,O, mon.

(Na,Cao.5,K,Sr0.5)s[ AlsSi16048]22H20, hex.
(Cap.5,Sr0.5,Na,K)4[ AlsSii6048]22H20, hex.
(K,Caoj,Sro‘s,Na)4[AlgSi1604g]'22H20, hex.
(Na,K,Cao5)4[ AlsSii6045] 22H20, hex.
Nas[AlsS111032]"12H20, orth.
(Na,Ca)s-s[(ALS1)20040] 12H20, tet.
Ca[Al>Sis016]'5H20, mon.

NasM g3Cas[Al19Si1170272]"93H,0, orth.
(Bao.s,cao,s,K,Na)s[AkSi]1032]'12H20, mon.
(Cao.5,Sr0.5,Bao.5,M gy.5,Na,K,)o[ AloSi»;O72]'~24H>O, mon.
(Cag.5,Na,K)o[ AloSi7072] ~24H>0O, mon.
(K,Cao.5,Na,M g 5,Sr0.5)9[ AloSi27072]'~24H>O, mon.
(Na,Cag.5,K)9[ AloSi7072] ~24H>O, mon.
(Sro.5,Ca0.5,Na,K)o[ AloSi»7072]' ~24H,0, mon.
Li;Cas[BesSi3012]F2, cub.

K[ Al4SisO20]B(OH)4Cl, tet.

Cas[AlsSi16048]" 18H20, mon.

K[AIS1O6], tet.
(Cao.5,NaK)s[AleSi12036]'~1 7H20, trig
(Cag.5,Na,K)s[ AlsSi12036] ~1 7TH20, trig
(Na,Cao.5,K)s[ Al6S112036] ~1 7TH20, trig
K4Naj2[BesSigO72]"18H20, orth.
(PbsCaz)[Al12Si36(O,0H)100] n(H20,0H), n , 32, orth.
Mg .sKoCai 5)[Ali0Si2eO72] 30H20, hex.

Ks5Ca[ AloSiz064] 22H-0, orth.

NajeCais[ AlsgSi720240] 64H0, orth.



Montesommaite
Mordenite
Mutinaite
Natrolite
Offr _tite
Pahasapaite
Parth_ite
Paulingite (series)
Paulingite-Ca
Paulingite-K
Perlialite
Phillipsite (series)
Phillipsite-Ca
Phillipsite-K
Phillipsite-Na
Pollucite
Roggianite
Scolecite
Stellerite
Stilbite (series)
Stilbite-Ca
Stilbite-Na
Terranovaite
Thomsonite
Tschernichite
Tsch_rtnerite
Wairakite
Weinebeneite
Willhendersonite
Yugawaralite

Ko[AlpSi»3064]10H20, orth.

(Na,Ca,K2)4[ AlgSis0096] 28H20, orth.
Na3Cas[Al11Siss0192] 60H20, orth.
Nay[ALSi3010]2H20, orth.
CaKMg[Al5Si13036]"'16H20, hex.
(CassLiz.6K1.2Nao2hi3.5)Lis[ Be24P2409s] 38H20, cub.
Cay[AlsSi4O15(OH )] '4H20, mon.
(K,Cao5,Na,Baog.s)10[ Ali0S132084] 27-44H,0, cub.
(Cag.5,K,Na)10[ Al10Si32054]27—44H>0, cub.
(K,Cao.s,Na)io[ Ali0Si32084]"27—44H>0, cub.
KoNa(Ca,Sr)[Al12Si24072] 15H20, hex.
(K,Na,Cao‘5,Ba0.5)¢7[A14,7Si12,9032]'12H20, mon.
(Cao.5,K,Na,Bag.s)s 7[Als 7Si12-9032]" 12H>0, mon.
(K,Na,Cao‘5,Ba0.5)¢7[A14,7Si12,9032]'12H20, mon.
(NaK,Cao.5,Bao.s)47[Als-7Si12-9032] 12H20, mon.
(CsNa)[AlSi2O6] nH20, where (Cs + n) = 1, cub.
Cay[Be(OH)2ALS14013]'<2.5H-0, tet.
Ca[Al>Si3010]' 3H20, mon.

Ca[ALLS17015]" 7H20, orth.

(Cao.5,Na,K)9[ AloSin;072] 28H20, mon.
(Cap.5,Na,K)9[ AloSi;072]'28H20, mon.
(Na,Cag.5,K)9[ AloSi;072] 28H20, mon.
NaCa[Al3S117040] >7H20, orth.

CaxNa[ AlsSisO20]'6H-0, orth.

Ca[Al:SisO16] ~8H-0, tet.
Cay(K,Ca,Sr,Ba);Cuz(OH k[ Al12S112048] nH20, n ~ 20, cub.
Ca[Al:Si4012] 2H20, mon. and tet.
Ca[Be3(PO4)2(OH)]"4H>0, mon.
Ko-1Cai51.0[A13Si3012]'SH20, tric.
Ca[Al>Sis016]'4H20, mon. and tric.

Tvedalite may be structurally related to Chiavennite, but a structural study is required.
Paranatrolite is considered a doubtful species and requires further study.



