APPENDIX B

TABLES USEFUL IN THE DETERMINATION
OF MINERALS

Tais Appendix contains a series of tables, more or less complete, of minerals arranged
according to chemical composition or to certain prominent crystallographic or physical
characters. These, it is beYieved, will be of service not only to the student, but also to
the skilled mineralogist.

The type used in the printing of the mineral names indicates their relative importance.
Table I is a complete list of the species named in this book arranged first according to the

rominent basic elements which they contain and secondly according to their acid radieals.
%a.ble 11 is of Minerals arranged according to their System of Crystallization. The other
tables make no claim to completeness, being limited often to common and important
species.

For an exhaustive system of Determinative Tables based particularly upon blowpipe
and chemical characters, the student is referred to the work of Professors Brush and Pen-
field, mentioned on p. 330.

TABLE I. MINERALS ARRANGED ACCORDING TO
CHEMICAL COMPOSITION

The following lists include all definitely described mineral species arranged first according
to their important basic elements and secondly according to their acid radicals. If a
given mineral contains two or more prominent bases its name is repeated in all the ap-
propriate sections.

ALUMINITUM

. Note: — Aluminium is of such common occurrence among the silicate minerals tnat
it is impracticable to list all of these minerals that contain it. Therefore only those sili-
cates which are essentially aluminium minerals are included in the following list.

Chloralluminite, AlCl:.6H,0. Gisssite, ALO:.3H:0.
Cryourte, NayAlF,. . Hydrotalcite, AI(OH);.3Mg(OH)..3H.O.
Koenenite, AL Mg, oxychloride. Shanyavskite, Al,Qs.4H,O. -
FIueHlQe, AlF,. H,0. Dundasite, Pb(A10),(COy)..
Prosopite, CaF;.2A1(F,0H),. Dawsonite, Na;Al(CO,);.2A1(OH)s.
Pachnolite, Thomsenclite, NaF.CaF,.AlF;., Zunyite, (AI{(OH,F,Cl)2)sAlsSisOse.
H,0. . Topaz, [Al(F,OH)]zSiO4.
Gearksutite, CaF..Al1(F,0H);.H,0. ANDALUSITE, AlSIOs.

Ralstonite, (Nae,Mg)F,.3A1(F,0H)..2H,0. SILLIMANITE, AlLSiOs.
Creedite, 2CaF,.2AI(F,0H),.CaS0..2H,0.  Cyanite, ALSiO;.

Co;undum, Alea. Dumortierite, 8A1203.B203.€)Si01.H20.

Spinel, MgQ.ALOQ;. Staurolite, (A10),(AIOH)Fe(Si04)s.
ercynite, FeO.ALOs. i Kaolinite, H;AL,Si;0,.

Gahnite, Zn0.ALO,. Faratsihite, (Al Fe);0:.2810,.2H,0.

Chrysoberyl, BeO.ALO;. Halloysite, HiAlL:Si;0,. H;O.

Uhligite, Ca(Ti,Zr)0s.Al (Ti,Al)Os. Newtonite, HgAlSi,01:. H;O.

Diasrorg, ALOy.H;0. Cimolite, 2A1,0;.9510,.6H:0.

Bauzxite, Al:0;.2H.0. Montmorillonite, H,ALSiO1:.nH,O.
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PyroruyirrTE, HoAL(SIO;)..

Allophane, ALSiO;.5H;0.

Melite, 2(Al,Fe);05 8i0..8H.0.

Collyrlte, ZAle:;SlOngQO‘

Schr()tterite, 8Alez3SlOz30H20

Hamlinite, ALSr, phosphate

Plumbogummite, Ph,Al, phosphate.

Florencite, Al Ce, phosphate.

Georceixite, BaQ.2AL0;.P;0;.5H,0.

Crandallite, 20304A11032P30510H20

Harttite, (Sr,Ca)O.2A]203.P205.803.5H20. .

Durangite, Na(AlF)AsO,.

Amblygonite, Li(AIF)PO,

Fremoatite, (Na,Li)AOH, F)PO;.

Lazulite, 2A1PO;.(Fe,Mg)(OH),.

Tavistockite, Ca;P,05.2A1(0OH),.

Cirrolite, CasAl1(PO,);. AI(OH),.

Synadelphite, 2(Al,Mn)AsO.5Mn(QH)..
ematolite, (Al,Mn)AsO,.4Mn(OH),.

Barrandite, (Al,Fe)P0,.2H;0.

Variscite, A1P0..2H.0.

Lucinite, AIPO,.2H;0.

Callainite, AIPO..24H;0.

Zepharovichite, A1IPO..3H,0.

Palmerite, HKzAIz (P04)37H20

Rosiérésite, Hydrous, Al,Pb,Cu, phosphate.

WaveLLite, 4A1P0.2A1(0H);.9H,0.

Fischerite, AIPO,.AI(OH);.21H,0.

Peganite, AIPO,. AI(OH);.13H,0.

TurqQuois, Cu0.3A1,0:.2P,0:.9H:0.

Wardite, , 2A1203. P205-4I{20.

Spherite, 4A1PO,.6AI(OH);.

Liskeardite, (AL, Fe)AsO,.2(Al, Fe)(OH);.
5H:0.

Evansite, 2A1P0Q,.4A1(0OH);.12H,0.

Cceruleolactite, 3A1703.2P205-10H20.

Angelite, 2A1203P2053H20

Berlinite, Trolleite, Attacolite } Hydrous

Minasite, Vashegyite Alphosphates

Soumansite, Hydrous, Al, Na, fluo-phosphate.

Childrenite,2A1P0..2Fe (OH);.2H,0.

Eosphorite, 2AIP0,.2(Mn,Fe) (OH):.2H;0.

Egueiite, ﬁydrous, Fe, Al Ca, Xhosghate.

Liroconite, CusAl(As04)5.3CuAl(OH);.
20H,0.

Henwoodite, Al,Cu, hydrous phosphate.

Ceruleite, Cu0.2AL0;.A5,05.8H:0.

Kehoite, Hydrous, Al,Zn, phosphate.

Goyazite, CaaAlm P2023,9H20.

Roschérite,(Mn,Fe,Ca): A1(OH) (PO,),.2H;0.

Svanbergite, Hydrous Al, Ca, phosphate
and sulphate.

Teremejevite, AIBO;.

Rhodizite, ALK, borate.

Millosevichite, (Fe, Al)2(SO4)s.

Spangolite, CusAlCIS0,,.9H0.

’ umian, Al05.2805.

Kalinite, KA1(80,)..12H,0.

Tschermigite, (NH4)A1»(SQ4)2.12H20.

Mendozite, NaAl(SO,),.12H:0.

Pickeringite, M%SO4.A12.(804)3.22HZO.

Halotrichite, FeS0,. AL(S0,):24H,0.

Apjohnite, MnSO,. AL(S0,.):.24H,0.
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Dietrichite,(Zn,Fe,Mn)SO4.Alz SO4 H;.22,0.
Alunogen, Aly(S0,);:.18H:0. 00
Cyanotrichite, 4Cu0.AL;0;.50,.8H,0.
Knoxvillite, Hydrous, Fe,AL,Cr, sulphate.
Cyprusite, 7Fe;04. AlO3.1080;. 14H,0.
Alumlnlte, AleaSOngzo

Paraluminite, 2A1,0,.80; 10H,O.
Felsébanyite, 2A1,0,.50;. 10H,0.

Voltaite, 3(XK,,Fe)0.2(Al,Fe),0;.650;.950.
ALUNI‘TE, KzAls(OH)m(SOq)q

Lﬁngl'te, K20.3A12034SO:§9H20

Almeriite, Na,S0,. Al (S0,)s.5A1(OH);. H,0.
Ettringite, 6Ca0.AL;05.380;.33H,0.
Zincaluminite, 2Zn80..4Zn(0OH),.6A1(0H),.

5H,0.
Melli’oe, AlszOm.lSHgO.

ANTIMONY

Norte: — The antimonates are not in-
cluded in this list.

Allemontite, SbAs;.

NATIVE ANTIMONY, Sh.

Sﬁbnite, szSa.

Kermesite, ShS;0.

Senarmontite, Valentinite, SbyO;.
Cervantite, Sb;0;.8b,0.
StibiCODite, H:Sbs0;.
Stibiotantalite, (SbO):(Ta,Nb),Os.

ARSENIC

Norte: — The arsenates are not included
m this list.
NATIVE ARSENIC, As.
Allemontite, SbAs,.
REALGAR, AsS.
ORPIMENT, As;Ss.
Arsenopyrite, FeAsS,
Arsenolite, Claudetite, As;Os.

BARIUM

Witherite, BaCOs.

Bromlite, (Ba,Ca)CO;.
Barytocalcite, BaCO;.CaCOs.
Hyalophane, (K»,Ba)AlL(SiOs)..
Celsian, BaALSi:Os. .
Cappelenite, Y, Ba, boro-silicate.
Hyalotekite, (Pb,.Ba,Ca)Bz(&Oa)m.
Ba.ryllt/e B844A14Sl7024. X
Tarameliite, BasFe!’ Fe.'" SiiOu.
Brewsterite, H(Sr,Ba,Ca)AlL(Si0,)s.3H:0.
Wel]site, (Ba,Ca,,Kg)AleuOmBHzO.

‘ HB!'II!O“JOBE, (Kz,Ba)Alei501A.5H10.

Edingt,onite, BaA_lgSigOm.3H20.
Benitoite, BaTiSijOp. .
Leucosphenite, NaBa(Ti0):(8i:0s)s.
Georcetxite, BaO.2A5L0;.P:05.5H;0.
Ferrazite, 3(Ba,Pb)0.2Py0;.8H:0.
Volborthite, Cu,Ba,Ca, vanadate.
Uranocircite, Ba(UQO,):P;0s.8H:0.
Nitrobarite, Ba(NOj)s.

Baﬂte, Ba 4.
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BERYLLIUM

Chrysoberyl, BeAlL:O.. )
Eualydynﬁ?é Epididymite, HNaBeSi:0s.
Beryl, Be;AL(Si0s)s.

ﬁ:ﬁgﬁgﬁﬂe }Be,Ca.,Nﬁ,, silicates,
Helvite, (Be, Mn,Fe) 7Si30‘2s.
Danalite, (Be,Fe,Zn,Mn):SisO12S.
Phenacite, Be;SiOs. .
Trimerite, (Mn,Ca):Si0«Be:SiO4
Euclase, HBeAlSiOs.

Gadolinite, BesFeYSisO1.
Bertrandite, H:Be,Si:Os.
Beryllonite, NaBePO..

Herderite, Ca[Be(F,0H)]PO..
Hambergite, Be.(OH)BOs.

BISMUTH

Namive Bismurs, Bi
BisMUTHINITE, Bi:Ss.

Guanajuatite, Bi:Ses.

Tetradymite, Biy(Te,S)s.

Griinlingite, BisTeS;. .
Joséite, eilrlite, bismuth tellurides.
Daubreete, Bi, oxychloride.

Bismite, BigOa. .
Bismutospirite, Biz(COs)s.2Bi:0s.
Blsmutlbe, Bian.COz-HzQ.

Eulytite, Agricolite, BiSisOrs.
Pucherite, BiVO,.

Atelestite, H,BizAsOs.

Walpurgite, Biig(UO:)s(OH)u(A80)4.
Rhagite, 2BiAs0¢.3Bi(OH)s.
Arseno-bismite, hydrous Bi arsenate.
Mixite, Hydrous Cu, Bi, arsenate.
Ut'anosphaerite, (BIO) 2U207.3H20.
Montanite, Bi,(05.Te0s.2H:0.
Koechlinite, Bi;0s.MoQs.

BORON

Note: — The borates are not included in
this list.
Sassolite, B(OH)s. ]
Cappelenite, Y,Ba, boro-silicate.
Hyalotekite, (Pb,Ba,Ca)B.(SiOs)1s.
DANBURITE, CaBz(SiO4)z.
Datolite, HCaBSiO:;.
Homilite, Ca.FeB,SisOy,.
Axinite, Ca,Al, boro-silicate.
Tourmaline, complex boro-silicate.
Dumortierite, 8A1203.B203.68i02.H20.
Serendibite, 10(Ca,Mg)0.5A1,0;.B,05.68i0..
Manandonite, H4Li Al B..81,0¢.
Bakerite, Hydrous Ca, boro-silicate.
Searlesite, NaB(Si0s)..H:0.
Luneburgite, 3MgO.B203.P205.8H20.

CADMIUM

Greenockite, CdS.
Cadmiumoxide, CdO.
Otavite, Cd carbonate.
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CASIUM

Pollucite, 2Cs,0.2A1,05.98i0,.H;O.
Rhodizite, Al K,Cs, borate.

CALCIUM

Oldhamite, CaS.

Fluorite, CaF..

Hydrophilite, CaCl,.

Yttrofluorite, (Cas, Y,)Fe.

Nocerite, 2(Ca,Mg)¥..(Ca,Mg)O.

Tachhydrite, CaCl;.2MgCl,.12H,0.

Prosopite, CaF:.2A1(F.OH),.

PaIc_:Ihléolibe, Thomsenolite, NaF.CaF,. AlF;.
U,

Gearksutite, CaF,. Al(F,0H)3.H,0.

Creedite, 20aF; 2A1(F,0H);.CaS0,.2H,0.

Yttrocerite, (Y,Er,Ce)F;.5Ca¥F;. H,0.

Uhligite, Ca(Ti,Zr)0s Al(Ti,Al)Os.

Calcite, CaCOs.

Dolomite, CaCO;. MgCQOs,.

Ankerite, CaCO;.(Mg,Fe,Mn)COs.

Aragonite, CaCQ:s.

Bromlite, (Ba,Ca)CO,.

Barytocalcite, BaCO;.CaCOs.

Panisite, [(Ce,La,Di)F,Ca(COs)..

Pirssonite, CaC0;.Na,C0,.2H.0.

Gay-Lussite, CaCQO;.Na,CO;.5H,0.

Gajite, basic, hydrous, Ca, Mg, carbonate.

Uranothallite, 2CaC0;.U(COs);.10H;0.

Liebigite, Hydrous Ca,U, carbonate.

VOfﬁte, Hydrous U,Ca,Cu, carbonate.

Mi arite, KC&zAlg(SizOs)e.

Rivaite, (Ca,Na)Si;Os.

Oligoclase | nr. t1ives of NaAlSi;Os and

Andesine .
Labradorite | CaALSi:0s.

Anorthite, CaAleizOg.
Anemousite, Na,0.2Ca0.3A1,0;.98i0..
Pyroxene, Ca, Mg, etc., silicate.
‘Wollastonite, CaSiO;.
PectorLite, HNaCa,(SiOs)s.
Schizolite, HNa(Ca,Mn),(SiOs)s.
Rosenbuschite, near pectolite with Zr.
Wihlerite, Zr-silicate and niobate of Ca,Na.
Lévenite, Zr-silicate of Mn,Ca.
Babingtonite, (Ca,Fe,Mn)SiO;
Feg( 103)3.
Hiortdahlite, (Na,,Ca)(Si,Zr)0O;.
Amphibole, Ca, Mg, etc., silicate.
Arfvedsonite, Na,Ca,Fe, silicate.
Iﬁ:ﬁggggﬁge }Na,Be,Ca, fluo-silicate.
Custerite, Ca,(OH,F)SiOs.
Didymolite, 2Ca0.3A1,05.98iQ,.
Ganomalite Pb4 (PbOH)zcam(Siaoﬂa‘
Nasonite, Pby(PbC1);:Cas(S1:0y)s.
Margarosanite, Pb(Ca,Mn)(SiOy)s.
Har 'stqnibe, CaanSizoy.
Rocblingite, 5(H,CaSi0,).2(CaPbS0,).
Haitynite, Na,Ca(NaSO.. AD)AL(SiO,)s.
Grossularite, Caz;Al;(Si0y)s.
Andradite, CasFex(SiOy)s.

with
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Uvarovitg, CasCre(Si0y)s.

Schorlomite, Cas(Fe, Tis)[(S1,Ti)Ousl.

Monticellite, CaMgSiO,.

Glaucochroite, CaMnSiO,.

Trimerite, (Mn,Ca),Si04.Be,Si0,.

ScaroriTe Grour, Mixtures of
Ca«jAlaSisO% and NZM,Alz,SipOmCl.

Sarcolite, (Ca,Naz)aA.lz(SiO4)3.

Melilite, Nay(Ca, Mg} (Al Fe)(SiO4)s.

Cebollite, H.Ca:zAlSi:0;.

Gehlenite, Ca;;AleizOm.

Vesuvianite, CasAI{OH,F)]AlL;(SiOy)s.

DanBuURITE, CaB,(Si0,),.

Guarinite, 2(XK,N2);0.8Ca0.5(Al,Fe, Ce);0;.

108i0..
Datolite, HCaBSiO;.
Homilite, Ca,FeB;Si;010.
ZoisiTe, Ca(AIOH)ALy(Si0y)s. .
Epidote, Ca;[(Al,Fe)OH](Al Fe)s(Si0y)s.
Piedmontite, Cas(AIOH) (AL Mn),(SiO,)s.

Allanite, (Ca,Fe):(AIOH)(Al,Ce,Fe);(8i0,)s.

AxiniTg, Ca,Al, boro-silicate.

PreBNITE, HyCa,AL(SiO,)s.

Harstigite, Mn,Ca, silicate

Cuspidine, Cas8i(0,Fy)..

Invarte, CaFes(FeOH) (8i04),.
Clinohedrite, H.CaZnSiOs.

Stokesite, HyCaSnSi;Oyy.

Lawsonite, Hibschite, H/CaAl;Si;O,.
Beckelite, Cas(Ce,La,Di)4SisOxs.
Angaralite, 2(Ca, Mg)0.5(AL Fe);0;.6S8i0,.

Serendibite, 10(Ca,Mg)0.5A10;.B:0;.68i0:.

Silicomagnesiofiuorite, H:CasMgsSi:O:F 0.
Grothine, Ca,Al, silicate.
Aloisite, Fe,Ca,Mg Na, silicate.
Inesite, H;(Mn,Ca)eSic015.3H20.
Hillebrandite, Ca»SiO..H,0.
Crestmoreite, 4H,CaSi0,.3H,0.
Riversideite, 2CaSi0s H:0. .
Lotrite,3(Ca,Mg)0.2(Al,Fe),0:.48i0,.2H,0
Okenite, H,CaSi;05. H;O.
Gyrolite, HyCa,8i;0,. H,O.
Aropryriire, H;KCay(8i0:)s43H.0.
Ptilolite! (Ca, Kg,N&g)AlelmOn.f)HzO.
Mordenite, (Ca, Kz, Nag) AlSi;Oz. 20H:0.
Heupanoite, HiCaAl(SiOy)e.3H:0.
Brewsterite, H,(Sr,Ba,Ca)Al(8i05):.3H,0.
Epistilbite, H,CaAl;(Si04)6.3H,0.
Wellsite, (Ba,Ca, K;) AliSig010.3H:0.
Phillipsite, (Ky,Ca)ALSi/O,43H:0.
Stilbite, (Naz,Ca)ALSiO16.6H:0. -
Flokite, Hs(Ca, Nag) AlySig0s.2H0.
Gismondite, CaAlzsizos.4H20.
Laumontite, H,CaAl,8i014.2H:0.
Laubanite, CazAlySiO1s.6H;0.
CHABAZITE, (Ca,Na)Al810,::.6H0.
Gmelinite, (Nas,Ca) AlSi,01,.6H:0.
Levynite, CaAlLSiz010.5H0.
Faujasite, H.Na,CaAlSi (Oss. 18H:0.
Scolecite, Ca(AlOH);(8i0s);.2H:0. .
Meigh.(g?, NaAlsSis040.2H,0 +2{CaAlSisOs
3H.0].
Gonna.rdite, (Ca,Naz)aAleiaOla.51}Hg0.
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Thomsonite, (Na,,Ca)AlLSi,0s24H,0.

Hydrothomsonite, (Hz,Na,,Ca)ALSi,Os.
SH,0.

Arduinite, Ca,Na, zeolite.

Echellite, (Ca,Na,)0.2A1,05.38i0,.4H,0.

Epldesmine, (NM,C&)AJzSiaOm.GHzo.

Stellerite, CaAly8i:0:5. 7H,0.

Erionite, Hzca,KzN azAIQSia();T.5H20.

Bavt}nite, CaaAlz(Si03)s.Hzo.

Bityite, Hydrous, Ca,Al silicate.

Margari.t,e, HzC&A](SizO;z.

Seybertite, Hy(Mg,Ca)sAlSi;O;s.

Xanthophyllite, Hs(Mg,Ca),4AL68i505;.

Gx:}%tglte, 4(Mg,Fe,Ca)O(Al Fe)y0:.58i0,.

aU).

Cenosite, H,Ca,(Y,Er),C8iO...

Plazolite, 3Ca0.AL;05.2(8i0,,C0,).2H.0.

Thaumasite, CaSiO; CaC0s;.CaSO,.15H;0.

Spurrite, 2Ca.810,.CaCO;.

Uranophane, Ca0.2U0;.28i0,.6 H,0.

Bakerite, Hydrous Ca boro-silicate.

Tinanire, CaTiSiO;.

Molengraafite, Ca,Na, titano-silicate.

Keilhauite, Ca,Al Fe,Y, titano-silicate.

Joaquinite, Ca,Fe, titano-silicate.

Perovskite, CaTiO;.

Dysanalyte, Ca,Fe, titano-niobate.

Pyrochlore, Ca,Ce, niobate.

Koppite, Ca,Ce,niohate

II 11
Chalcolamprite, RNb,OgF..RSiO;.
Microlite, Ca,Ta;0;.

Berzeliite, (Ca,Mg,Mn,Na,);As,0s.

Graftonite, (Fe,Mn,Ca)sP.0s.

Apatite, Cay(CaF)(PO,);.

Fermorite, (Ca,Sr)JCa(0OH,F)]|[(P,A8)O4;.

Wilkeite, 3Ca:(PO4).CaC0;.3Ca,s{(Si0O,)
(SO4)]~C&O.

Svabite, Ca arsenate.

Spodiosite, (CaF)CaPO,.

Adelite (MgOH)CaAsO,.

Tilasite (MgF)CaAsO,.

Herderite, Ca[Be(F,0H)]PO,.

Jekekite, Na,CaAl(AlO)(F,0H),(PO,)s.

Crandallite, 2Ca0.4A1,0;.2P,0;.10H,0.

La2cIr{oi(x)ite, Nay(Ca,Mn),Aly(F,0H),P,0y,.

20.

Calciovolborthite, (Cu,Ca);V:0s.(Cu,Ca)

OH

).
Tavistockite, CaP,0s.2A1(0H),.
Cirrolite, CazA1(PO,)s. A1(OH)s.
Arseniosiderite, Ca;Fe(AsO.)3.3Fe(OH),.
Retzian, Y,Mn,Ca, arsenate.
Arseniopleite, (Mn,Ca)o(Mn,Fe),(OH),

4/ 6.

Collophanite, Ca;P:;0s.H,0.
Pyrophosphorite, Mg,P:07.4(CasP;Os.

CaszOﬂ‘
Roselite, (Ca,Co,Mg);As5,0..2H,0.
Brandite, Ca;MnAs,04.2H,0.
Fairfieldite, Ca;MnP,0:.2H;0.
Messelite, (Ca,Fe);P,0:.24H:0.
Anapaite, (Ca,Fe);P,0:.4H,0.
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Picropharmacolite, (Ca,Mg)As;0s.6H:0.
Churchite, Hydrous Ca,Ce, 8hosphate.
Fernandinite, Ca0.V:0..5V:0s.14H:0.
Pascoite, 2Ca0.3V,0:.11H,0.
Pintadoite, 2Ca0.V:0;.9H,0.
Pharmacolite, HCaAsQ,.2H;0.
Haidingerite, HCaAsO,.H,0.
Wapplerite, HCaAs0,.33H,0.
Brushite, HCaP0,.2H,0.
%{lartinite, H.Cas(PO)+ 3H:0.

ewettite
Metahewettite }Ca0.3V205.9H20.
Isoclasite, Ca;P,05.Ca(OH)..4H,0.
Conicl(l)alcite, (Cu,Ca)3A8,05.(Cu,Ca)(OH),.

+$H,0.

Volborthite, Cu,Ba,Ca, vanadate.
Mazapilite, Ca;Fe,(AsOy),.2FeO (OH).5H.0.
Y%li-(l)n(:i)te’ (Cag,Fey”’”)(AsOy)2.2Fe(OH);.

9.

Calcioferrite, CasFe:(PO.)q. Fe(OH);.8H,0.
Borickite, CasFe;(PO,).12Fe(OH);.6H,0.
Egueiite, Hydrous Fe, Al Ca, phosphate.
Goyazite, CasAl)P:0.3.9H,0.
Roschérite, (Mn,Fe,Ca).A1(OH)(PO,),.
N 2H,0.

utunite

Bosetite }Ca(U0):P:0s.8H;0.
Uranospinite, Ca(UQO;):A8,0:.8H,0.
Tyuyamunite, Ca0.2UQ;.V20:.4H,0.
Romeite, CaSb,0..

Lewisite, 5Ca0.2Ti0,.35b.0;.
Mauzeliite, Pb,Ca, titano-antimonate.
Podolite, 3Caz(PO,)2.CaCOs,.
Svanbergite, Hydrous Al,Ca, phosphate and

sulphate.

Nitrocalcite, Ca(NOs)z.nH,O.

Lautarite, Ca(10s),.

Dietzeite, Ca 1odo-chromate.
Nordenskisldine, CaSn(BOs)..

Howlite, HaCﬂaBsSiOu.

CoLEMANITE, CasBiO1;.5H:0.

Inyoite, 2C20.3B,0;.13H,0.
Meyerhofferite, 2Ca0.3B,0,.7H,0.
Ulexite, NaCaBs0,.8H,0.

Bechilite, CaB,0,.4H,0.

Hydroboracite, CaMgB:0,;.6H;0.
E;ﬁu:}:m’m, Na;80,.CaS0,.

ydrite

Bassanite } CaSO0s.
Gypsum, CaS0,.2H:0.
Syngemte, CESO4-K2SOQ-H20»
Polyhalite, 2CaS0,. MgS0..K,S0,.2H,0.
Ettringite, 6Ca0.A10;.3503.33H.0.
Uranopilite, CaUsS,0;,.25H,0.
ScaeELITE, CaWOQ,
Powellite, Ca(Mo, W)O,.
Whewellibe, CaCzo4.HzO.

CERIUM EARTHS
Tysonite, (Ce,La,Di)Fs.
uocerite, (Ce,La,Di);OF;.
Yttrocerite, (Y,Er,Ce)F3.5CaF. H,0.
Parisite, [(Ce,La, Di)Fl,.CaCOs,
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Bastnisite, (CeF)COs.

Ancylite, 4Ce(OH)CO;.38rC0:.3H,0.
Ambatoarinite, Rare earths, Sr, carbonate.
Lanthanite, La,(CO;);. 9H-O.

Melanocerite -
Ca,Ce,Y, fluo-silicates.

Caryocerite
Steenstrupine | .
Tritomite, Th,Ce,Y,Ca, fluo-silicate.
Mackintoshite, U,Th,Ce, silicate.

Allanite, Ca,Fe,Ce, Al silicate.

Cerite, Ce, etc., silicate.

Beckelite, Caa(Ce,La,Di)qsiHOm.
Hellandite, Ce, etc., Al,Mn,Ca, silicate.
Bazzite, Sc., etc., silicate.

Britholite, ée, etc., silicate and phosphate.
Erikite, Ce, etc., silicate and phosphate.
Tscheffkinite, Ce,Fe, titano-silicate.
Johnstrupite

Mosandrite
Rinkite
Knopite, Ca,Ce, titanate.
Pyrochlore, Ca,Ce, niobate.

I II
Chalcolamprite, R"/Nb,OsF.. R"/Si0;.
Koppite, Ca,Ce, niobate.

Fergusonite, Y,Er,Ce,U, niobate.

Sipylite, Er,Ce, niobate. .
Yttrotantalite, Fe,Ca, Y, Er Ce, tantalate.
Samarskite, Fe,Ca,U,Ce,Y, niobate.
Aeschynite, Ce, niobate-titanate.
Polymignite, Ce, Fe, Ca, niohate-titanate.
Euxenite -
Polycrase Y’EE’U’ tmObate'
Blomstrandine-Priorite rianates.

Monazite, (Ce,La,Di)PO,.

Florencite, Ce,Al, phosphate.
Rhabdophanite, Hydrous Ce,Y, phosphate,
Churchite, Hydrous Ce,Ca, phosphate.

CHROMIUM

Daubréelite, FeS.Cr.S;.

Chromjte, FBO.Cl'zoa.

Stichtite, 2MgCO;.5Mg(OH),.2Cr(0OH)s.
Uvarovite, Ca;Cra(SiO4)s.

Furnacite, Pb,Cu, chrom-arsenate.
Dietzite, Ca iodo-chromate.

Crocorrg, PbCrO,.

Pheenicochroite, 3Pb0.2Cr0;.
Vauquelinite, 2(Pb,Cu)CrO,. (Pb,Cu):P:Os.
Bellite, Pb, arseno-chromate.
Knoxvillite, Hydrous Fe,ALCr, sulphate.
Redingtonite, Hydrous Cr sulphate.

COBALT
Sychnodymite, (Co,Cu).Ss.
Linnarre, CosS,.
Carrollite, CuCosS,. )
Badenite, (Co,Ni,Fe),(As,Bi);.
Cobaltnickelpyrite, (Co,Ni,Fe)S;.
SmavTiTE, CoAs,.
CoBALTiTE, COASS.
Willyamite, CoS;.NiS,.CoSb;.NiSb,.
Villamaninite, Cu,Ni,Co,Fe, sulphide.

Ce, ete., titano-silicates.
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Skutterudite, CoAss.

Saffierite, CoAs..

Glaucodot, (Co,Fe)AsS.
Spherocobaltite, CoCO;.
Remingtonite, Hydrous, carbonate.
Rosclite, (Ca,Co,Mg);A8,0:2H,0.
Erythrite, Co,;A5:0:.8H,0.
Forbesite, Hz(Ni,CO)gASzOs.SHzO.
Bieberite, CoS04.7H:0.

COPPER

Native Copper, Cu.

Horsfordite, CueSb.

Domeykite, CusAs.

Mohawkite, Cu;As.

Algodonite, CusAs.

Whitneyite, CugAs.

Cocinerite, CwAgS.

Rickardite, CusTe;.

Berzelianite, CusSe.

Eucairite, CusSe.Ag:Se.

Zorgite, Pb,Cu, selenide.
Crookesite, Cu,Tl, selenide.
Umangite, CuSe.Cu:Se.
Chalcocite, Cu.S.

Stromeyrite, (Ag,Cu):S.
Chalmersite, Cu,S.Fe,Ss.
CovEeLLITE, CuS.

Sychnodymite, (Co,Cu)sSs.
Bornite, CusFeS,.

Carrollite, CuS.Co,5;.
Chalcopyrite, CuFeS,.
Villamaninite, Cu,Ni,Co,Fe, sulphide.
Eichbergite, (Cu,Fe).8.3(B1,8b),S,.
Histrixite, 5CuFeS;.28b:8s. 7Bi;S;.
Cuprobismutite, 3Cu,S.4Bi,S;.
Emplectite, Cu:S.Bi,S;.
Chalcostibite, Cus8.8bsS;.

Hutchingonite, (T1,Ag,Cu):S.As,S; + PbS.

A8,S;?
Klaprotholite, 3Cu,;S. BizS;.
Bournonite, 3(Pb,Cu,)S.8bSs.
Seligmannite, 3(Pb,Cus}S.As;8,,
A.lklmte, 2PbSC\lz .szSs‘
Wittichenite, 3CusS. BisSs.
Stylotypite, 3(Cus, Agy, Fe)S.ShyS;.
Lengenbachite, 7[Pb,(Ag,Cu):lS.2A8:S;,
Falkenhaynite, 3Cu,5.5bsS;. -
Tetrahedrite, 4Cu,S.Sb.Ss.
TENNANTITE, 4C0,S.As:S;.
Goldfieldite, 5CusS. (8b,As,Bi)(S.Te)s.
Ernargite, 3Cu,S. As,8s.
Famatinite, 3CuzS.Sb,Ss.
Sulvanite, 3CuS.V4Ss.
Epigenite, 4Cu,S.3FeS. AsS;s.
StaNNITE, CusS.FeS.SnS,.
Nantokite, CuCl.
Marshite, Cul.
Miersite, 4A%_JI.CuI.
Aracamrye, CuCl.3Cu(OH)s.
Pereylite, PbClL.CuO.H;0.
Boleite, 9PbCL.8Cu0.3AgCLIH.0.
Pseudoboleite, 5PbCl;.4Cu0.6H,0.

Cumengite, 4PbCl,.4Cu0.5H,0.

Tallingite, Hydrous Cu chloride,

Cuprite, Uzg.

Tenorite, Paramelaconite, CuO.

Crednerite, 3CuQ.2Zn,0;.

Rosasite, 2Cu0.3CuC0;.5ZnCO;?

Malachite, CuCO;.Cu(OH),.

Azurite, 2CuCO;.Cu(OH)..

Aurichalcite, 2(Zn,Cu)C05.3(Zn,Cu)(OH),.

Voglite, Hydrous U,Ca,Cu, carbonate.

Dioptase, HyCuS8iO,.

Planchéite, H,Cu;(Cu.OH)s(SiOs)s.

CarysocoLLa, CuSi0:.2H,0.

Shattuckite, 2CuSiOs H.O.

Bisbeeite, CuSi0;.H,0

Olivenite, Cu;(OH)AsQ,.

Libethenite, Cu;(OH)PO,.

Calciovolborthite, (Cu,Ca)3V,Os.
(Cu,Ca)(OH)..

guranite, 5Cu0.V:0:2H:0.
sittacinite ~ g

Mottramite }Pb,bu, vanadates.

Furncite, Pb,Cu, chrom-arsenate.

Tsumebite, Pb,Cu, phosphate.

Clinoclasite, Cu;As:0:.3Cu(OH),.

Erinite, Cu3As:05.2Cu(OH),.

Dihydrite, CusPy05.2Cu(OH)..

Pseudomalachite, CusP,05.3Cu(0OH),.

Trichalcite, CusAsy05.5H,0.

Rosiérésite, Hydrous ALPb,Cu, phosphate.

Eucroite, CuyAs;05.Cu{OH)2.6H,0.

Colnichalcite, (Cu,Ca);A8,05.(Cu,Ca) (OH),.

$H,0.
Ba};ik(i)onite, (Pb,Cu)sASQOs. (Pb,Cu) (OH)?.

2 3

Tagiljte, CUxPzOg.Cu (0H)22H20
Leucochalcite, Cu;As,05.Cu(OH),.2H,0.
Barthite, 3Zn0.Cu0.3As:0;:.2H.0.
Volborthite, Hydrous, Cu,Ba,Ca, vanadate.
Cornwallite, CuzAs:05.2Cu(OH).. HoO.
Tyrolite, CuzAs;05.2Cu(0OH).. 7H.0.
Chalcophyllite, 7Cu0.As,05. 14H,0.
Veszelyite, Hydrous Cu,Zn, phospho-ar-

senate.
Turquois, Cu0.3A1,0,.2P,0;.9H,0.
Liroconite,CusAl(AsO4)5.3CuAl(OH ), 20H;0
Chenevix;te, Cllz(FeO)gASzOs.:;Hzo.
Henwoodite, Al,Cu, hydrous phosphate.
Ceruleite, CUO.2A1203.A5205.8H20.
Chalcosiderite, Cu0.2Fe,0;.2P.0;. 8H,0.
Torbernite, Cu(U0Oz).P,0s.8H,0.
Zeunerite, Cu(UQ,),A8,0:.8H,0.
Mixite, Hydrous Cu,Bj, arsenate.
Trippkeite, Cu, arsenite.
Lindackerite, 3Ni0Q.6Cu0.804.2A8:05.7H.0.
Gerhardtite, Cu(NOjg)2.3Cu{OH),.
Hydrocyanite, CuSQO,.
Vauquelinite, 2(Pb,Cu)CrO;. (Pb,Cu);P,0;.
Connel]ite, Cu80,.2CuCl,. 190“(0H)2H20.
Spangolite, CusAICISO;0.9H,0.
BrocaanTITE, CuS04.3Cu(OH),.
Dolerophanite, Cu,SOs.
Caledonite, 2(Pb,Cu)0.80;:.H,0.

— Predobolele, SELCRACDERO, | elme ARAWEESE
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Linarite, (Pb, Cu)SO4 (Pb Cu)(OH),.
Anthrlte, CuSO, 2Cu(OH)..

Pisanite, (Fe,Cu)SO..7H,0.

Boothite, CuS0,.7H,0.

Cupromagnesite, (Cu,Mg)SO,.7H:0.
CHALCANTHITE, CuSO,.5H.0.

Krohnkite, CuS0..Na;50,.2H,0.

N atrochal(:lte Cuy(OH)2(804)2. N a/;SO4 2HO"
Phillipite, CuSO4 Fe.(804);.nH0

Langite, CuSO.. 3Cu(OH).H.0.
Herrengrundite, 2(CuOH);S0,. CU(OH)z
Vernadskite, 3CuSQ,.Cu(OH),.4H;0.
Kamaremte Hydrous basic Cu sulphate.
Cyanotrlchlte 4Cu0.A1:0:.80;.8H,0.
Serpierite, Hydrous basie Cu,Zn, sulphate.
Beaverite, CuO.PbO.Fe)Os. 280;.4H.0.
Johannlte Hydrous Cu,U, sulphate.
Gilpinite, (Cu Fe Na,g)O UO; S0,. 4H20
Chalcomembe CuSe0;.2H.O.
Cuprotlungstlte, CuWO,.

GOLD

Native Gold, Au.

Petzite, (Ag,Au).Te.

SYLVANITE, (Au,Ag)Tes.
Krennerite, (Au,Ag)Te,.
CALAVERITE, AuTe,.
Muthmannite, (Ag,Au)Te.
Nagyagite, Au,Pb, sulpho-telluride.

IRON

Native Iron, Fe.

Awaruite, FeNi,.

Josephinite, FeNi;.

Chalmersite, Cu.S.Fe,S;.
Sternbergite, Ag.S.Fe,S;.
Pentlandite, (Fe,Ni)S.
Pyrrhotite, FeS

Troilite, FeS.

Daubréelite, FeS.Cr,S,.

Badenite, (Co,Ni,Fe),(As,Bi)s.
Chalcopyrxte, CuFeSa

Pyrite, FeS,.

Bravoite, (Fe,Ni)S
Cobaltmckelpynte (Fe Co,Ni)8,.
Arsenoferrite, FeAs,.

Marcasite, FeSQ

Lollingite, FeAs,.

Arsenopyrite, FeAsS.

Eichbergite, (Cu,¥e),S. 3(B1 Sb)zSa
Histrixite, 5CuFeSs.25b:S5.7Bi,Ss.
Berthlente FeS.SbyS,.
Stylotyplte 3(Cu2,Agz,Fe)S SbeSs.
Molysite, F

Lawrenc1te, FeCl

Rinneite, FeCl,.3KCLNaCl.
Kremerswe, KCl,. NH,CLFeCL.H:O.
Erythrosiderite, 2KCL FeCl,. H,O.
Hematite, Fego,

ILvMENITE, FeTiO;.

Senaite, (Fe,Mn,Pb)O.TiO,.
A}‘izonite, F8203.3Ti02.
Sitaparite, 9Mn;0;.4Fe;0;. MnQ,.3Ca0O.
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Vredenburgite, 3Mni04.2Fe,0;.
Hercynite, FeQ.AlO;
Magnetite, FeO.Fe,Os.
FrankLINITE, (Fe,Zn,Mn)O.
(Fe,Mn) ‘Oz
Magnesioferrite, MgO.Fe,0;.
Jacobsite, (Mn,Mg)O.(Fe,Mn),0,.
Chromite, FeO.Cr;0;.
Pseudobrookite, Fe,(TiO,)s.
Bixbyite, FeO.MnQ..
Gbﬂllte, F€20a H:0.
Lepidocrocite, Fe;0,.H-O.
Limonite, 2Fe203 3H.0.
Turglte, 2F6203 Hzo
Hydrogothite, 3Fe,0;.4H,0.
Xanthosiderite, Fe.0;2H,0.
Esmeraldaite, Fe,0;.4H,0.
Pyroaurite, Fe(OH),;.3Mg(OH )..3H,0.
Skemmatite, 3MnQ..2Fe;0;.6H,0.
Beldongrite, 6Mn;0;.Fe.0:.8H,0.
Ankerite, 2CaC0;.MgCO;. FeCO;.
Mesitite, 2MgCQO;.FeCOs,.
Pistomesite, MgCQO,.FeCO,.
Siderite, FeCO,.
BrngInStGMte,MgCOa.SMg(OH)g.Fe(OH),.
4H;
HyrERSTHENE, (Fe,Mg)SiO;.
Acmite, N aFe(S103)2
Pvroxmanglte Mn, Fe, pyroxene.
Bablngtomte (Ca Fe,Mn)Si0;, with
Fe,y (5i0;)a.
ANTHOPHYLLITE, (Mg, Fe)SiO;.
GLAUCOPHANE, NaAl(SiO;)..
(Fe,Mg)Si0;
RIEBECKITE, 2N aFe(810;);. FeSiOy,
CrocipoLITE, NaFe(SiO;),.FeSiO,,
ARFVEDSONITE, Na,Ca,Fe, silicate.
Anigmatite, Fe, Na,Tl-sdlcate
Weinbergerite, NaAlSiO,. 3FeSi0;.
Astrohte, (N& K)zFB(Al Fe>2(SIOa)5 HzO?
Iohte Hz(Mg,Fe)q 110 37,
Taramellite, Ba4Fe"Fe4"'Slea
Helvite, (Be, Mn, Fe);S1;0,,8.
Almand.ite, FeaAlz (S10y)s.
Andradite, Ca;Fe;(Si0,);.
Partschinite, (Mn,Fe);ALSifOe.
Fayalite, Fe;SiO,.
Knebelite, (Fe,Mn),SiO;.
Pyrosmalite, H;((Fe,Mn)Cl) (Fe,Mn),SiOss.
Homilite, (Ca,Fe) aB Si;010.
Allanite, (Ca Fe)z(AlOH)(Al Ce,Fe),(Si0y);.
ILVAITE CaFez(FeOH)( 104)s.
Melanoteklte, 3Pb0.2Fe;0,.38i0;.
Angaralite, 2(Ca,Mg)0.5(Al, Fe),0,.68i0,.
SrauroLiTE, (AlO)(AIOH)Fe(Si0y),.
Grandldlente Al Fe, Mg, silicate.
Aloisite, Fe, Ca, Mg,N a, silicate.
Péchite, HlsF&sMIlelsOg
Lotrite, 3(Ca Mg)0.2(AL Fe)203.48i0,:.2H,0.
Zinnwaldite, Li-Fe mica.
ontlte Mg-Fe mica.
ldomela.ne, Iron mica.
hloritoid, Hz(Fe,Mg)AlsSiOr,
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Prochlorite, Fe, Mg,chlorite.

Moravite, 2FeO.2(A1,Fe)2037S1022H20.

Cronstedtite, 4Fe0.2Fe,0;.3810..4H,0.

Thuringite, 8Fe04(Al,Fe)203681029H20

Brunsvigite, 9(Fe,Mg)0.2A1;05.68i0,.8H,0.

Gr;f;iltgite, 4(Mg,Fe,Ca)0.(Al,Fe),0;.5810,.

2.

ghlamOSit? Te, Mg, silicate.

stilpnomelane -

Minguétite }Fe silicates.

Strigovite, HFe, (Al Fe),Si;0y;.

Spodiophyllite, (Nas,K).(Mg,Fe);(Fe,Al),
{5103)3.

Celadonite, Fe Mg,K, silicate.

Glauconite, Hydrous Fe K| silicate.

PhoII—Iid(())lite, K:0.12(Fe,Mg)0.Al:0;.138i0..
5H,0.

Faratsihite, (AL Fe),0.28i10,.2H:0.

Melite, 2(Al, Fe);0;.810:.8H:0.

Chloropal, HeFe,(8i04):. 2H,0.

Mﬁllerite, Fezsiaog.QHzo.

Hisingerite \ Hydrous ferric silicates.

Morencite |

Astrophyllite, Na, K, Fe, Mn,

icate.

Narsarsukite, Fe,Na, titano-silicate.

Neptunite, Fe,Mn,Na,K, titano-silicate.

Joaquinite, Ca,Fe, titano-silicate.

Dysanalyte, Ca,Fe, titano-niobate.

Ceikielite, (Mg, Fe)TiO;.

Delorenzite, Fe,U,Y, titanate.

Neotantalite, Fe tantalate.

CoLoMBITE, TaNTALITE, (Fe,Mn)
(Nb,Ta)20s.

Tapiolite, Fe(Ta,Nb).Os.

Yttrotantalite, Fe,Ca, Y ,Er,Ce, tantalate.

Samarskite, Fe,U,Y, etc., niobate-tantalate.

Hielmite, Y,Fe,Mn,Ca, stanno-tantalate.

Monimolite, Pb,Fe, antimonate.

TrrpryYLITE, Li(Fe,Mn)PO,.

Graftonite, (Fe,Mn,Ca);P:0s.

Triplite, (RF)RPO,; R = Fe,Mn.

Triploidite (ROH)RPO,; R = Fe,Mn.

Dufrenite, FePO,.Fe(OH),.

Lazulite, 2A1PQ,.(Fe,Mg)(OH)..

Arseniosiderite, Ca;Fe(AsO,)s.3Fe(OH)s.

Dickinsonite \ Hydrous Mn,Fe,Na,

Fillowite /' phosphate.

Messelite (Ca,Fe):P.0s.24H,0.

Anapaite, (Ca,Fe);P205.4H,0.

Vivianite, Fe;P,0:.8H:0.

Symplesite, Fe;As:05.8H:0.

Scorodite, FeAsO.2H:0.

Vilateite, Hydrous Fe, Mn, (}))hOSphate.

Purpurite, 2(Fe,Mn)P0O,.HO.

Strengite, FePO.2H)0.

Phosphosiderite, 2FePC4.33H.0.

Barrandite, (Al,Fe)PO,.2H,0.

Koninckite, FePO4.3H,0.

Sicklerite, Fe;0..6Mn0.4P,0;.3(Li, H).O.

Salmonsite, Fe;0:.9Mn0.4P,05.14H,0.

Lislgaédite, (Al Fe)As0,.2(Al,Fe)(OH);.
5 U,

titano-sil-
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Pharmacosiderite,6FeAsO.2Fe (OH);.
12H,0.
Ludlamite, 2Fe;P:04. Fe(OH)..8H,O.
Cacoxenite, FePO..Fe(OH);.41H,0.
Beraunite, 2FePO,.Fe(OH):.24H,0.
Childrenite, 2A1P0,.2Fe(OH)..2H,0.
Mazapilite, Ca;Fe;(AsO,)s.2FeO(0OH).5H,0.
Ylélﬁ)rste, (Cag, Fey'"") (As0y),.2Fe(OH)s.
2.
Calcioferrite, CasFey(PO4)s. Fe(OH). 8H;0.
BOl‘lelte, CasFez(PO4)4.12Fe (OH)a.ﬁHzo
Egueiite, Hydrous Fe,Al,Ca, phosphate.
Richelite, 4FeP:0s. Fe:OF,(0H),.36H.0.
Chenev1.x1te, Cuy(Fe0).As,05.3H,0.
Chalcosiderite, Cu0.3Fe;0;.2P,0:.8H,0.
Roschérite, (Mn,Fe,Ca);Al(OH) (PO,),.
2H,0.
Tripuhyite, 2FeQ.Sb,0s.
Flajolotite, 4FeSb0,.3H,0.
Castg%rite, 14(Mn,Fe)0.2(Al,Fe);0:.28i0,.
PAVS T
Derbylite, Fe antimo-titanate.
Diadochite, Hydrous Fe phosphate and
sulphate.
Pitticite, Hydrous Fe arsenate and sul-
phate.
Beudantite, 3Fe;0:.2Pb0.250;.As,05.6H,0.
Hinsdalite, 3Fe;03.2Pb0.280,.P,0:.6H,0.
Lossenite, Hydrous Fe,Pb, arsenate and
sulphate.
Ludwigite, 3Mg0.B,03.Fe0.Fe,0s.
Vonsenite, 3(Fe,Mg)0.B;05.FeO.Fe,0;.
Magnesioludwigite, 3Mg0.B:03. Mg0.Fe,0s.
Warwickite, (Mg,Fe)sTi8208.
Lagonite, ¥e,0:.3B:0,.3H:0.
Hulsite, 12(Fe,Mg)0.2Fe;0;.18n0,.3B50;.
Millosevichite, (Fe,Al)2(SO4)s.
Szomolnokite, FeSO, H0.
llesite, (Mn,Zn,Fe)S0.4H,0.
Melanterite, FeSO, 7H;0.
Pisanite, (Fe,Cu)S0,.7H:0.
Halotrichite, FeSO,.Al;(S0,)s.24H,0.
Bilinite, FeS0,.Fex(804)3.24 H,0.
Dietrichite, (Zn,Fe,Mn)S0,.Al;(SOs);.
22H;0.
Coquimbite, Fe2(SO4)a.9H20.
uenstedtite, Fe:(SO,).10H:0.
Ihléite, Fe,(SO4)s. 12H,0.
Phllhplte, CuSO4.Fe2(SO4)3.nHaO.
Ferronatrite, 3N2,804. Fe,(S0,);.6H0.
Romerite, FeSO«.Fe,(80,)s:.14H:0. -
Beaverite, CuO.PbO.F@O,.2SO;,4HzO.
Veg,asite, PbO3FEanSSOaGHzO
Copiapite, 2Fe;0;:.580;.18H,0.
Castanite, Fe;05.280:8H:0.
Utahite, 3F920328037H20
Amaranthite, Fe;0,.280,.7H,0.
Fibroferrite, F6203.2803. 10H20.
Raimondite, 2Fey04.380;.7H,0.
Carphosiderite, 3Fe;03.450;. 7H.0.
Planoferrite, Fe,03:80:.15H,0.
G]ockerite, 2F€20;.SO;.6H¢0.
Knoxvillite, Hydrous Fe,Al,Cr, sulphate.
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Cyprusite, 7¥e,0;.Al,05.1080;.14H,0.

Botryogen, MgO.FeO.1'e,0:.450;.18H,0.

Sideronatrite, 2Na,0.¥e;0;.450,.7H,0.

Voltaite, 3(Ks,Fe)0.2(Al Fe):0;.650;.9H,0.

Metavoltine, 5(Is,Nag,Fe)O.3Fe.0;.1250;.
18H,0.

Jarosite, KoFes(OH)2(S0,)4.

Natrojarosite, Na:Feg(OH)12(SO4)a.

Plumbojarosite, PbIe;(OH)12(SOy)s.

Quetenite, Mg0.Fe.0;.380;.13H.0.

Rhomboclase, Fe;0;.450;.9H,0.

Emmonsite, Hydrous Fe tellurate.

Durdenite, Fe,(TeO3);.4H,0.

WovrrraMmITE, (Fe,Mn)WO,.

Reinite, FeWO,.

Ferritungstite, Fe,03. W0O;.6H-0.

Humboltine, ¥eCy04.2H,0.

LEAD

Native Lead, Pb
Galena, PbS.
Altaite, Pb,Te.
Clausthalite, PbSe.
Naumannite, (Ag,, Pb)Se.
Zorgite, Pb,Cu, selenide.
Chiviatite, 2PbS.3Bi.S;.
Rezbanyite, 4PbS.5Bi.S;.
Zinkenite, Pbssng 3.
Andorite, AgS.2PbS.38b,Ss.
Sartorite, PbS.As,Ss.
Platynite, PbS.Bi,Se;.
Galenobismutite, PbS.BixS;.
Hutchinsonite, (T],Ag,Cu):S.As:S; + PbS.
AssS3?
Baumhauerite, 4PbS.3As,S;.
Schirmerite, 3(Ags, Pb)S.2B1,S;.
Rathlte, 3PbS.2}\SgS;.
Jamesonite, 2PbS.Sb.S;.
Dufrenoysi*e, 2PbS. As,S;.

Cosalite S.Bizs:;.

Kobelli’ 1S, (B1,8b)»Ss.

Plagioni ateromorphite, Semseyite, Pb,
Sh, st Jes.

Freiesle: erate, 5(Pb,Ag,)S.28b,S;.
Diaphorite, 5(Pb,Ags)S.25b,S;.
Boulangerite, 5PbS.2Sb,S;.
Mullanite, 5PbS.25b,S;.
Bournonite, 3(Pb,Cu;)S.Sb,S;.
Seligmanite, 3(Pb,Cu.)S. As.S;.
Aikinite, 2PbS.Cu.S.Bi,S;.
Lillianite, 3PbS.(Bi,Sb)sS;.
Guitermanite, 3PbS.As,S;.
Lengenbachite, 7[Pb,(Ag,Cu):]S.2As:S;.
Jordanite, 4PbS.As.S;.
Meneghinite, 4PbS.Sb.S;
Geocronite, 5PbS.Sh,S;.
Beegerite, 6PbS.Bi.,S;.
Epiboulangerite, 3PbS.Sb,S;.
Teallite, PbSnS..

Franckeite, Pb;Sn;FeSh,S;,.
Cylindrite, Pb;SnFeSbsS,s.
Cotunnite, PbCl..
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Percylite, PbCl..Cu0O.H.0.

Boleite, 9PHCly.8CuQ.3AgCLIH.0.
Pseudo-boleite, 5PbCl,.4Cu0.6H,0.
Cumengite, 4PbCl..4Cu0.5H:0.
Matlockite, PbCl,.PbO.

Mendipite, PbCl:.2PbO.

Lorettoite, PbCl..6PbO.

Laurionite, PbCl,. Pb(OH),.
Penfieldite, 2PbCl..PbO.

Daviesite, Pb oxychloride.
Schwartzenbergite, Ph(I,Cl)..2PbO.
Massicot, PbO.

Senaite, (Fe,Mn,Pb)O.TiO,.
Coronadite, (Mn,Pb)Mn;O.
Minium, 2PbO.PbO,.

Plattnerite, PbO,.

Cerussite, PbCO;.

ProsaeniTE, PbCO;. PbCl,.
Hydrocerussite, 2PbCO;. Pb(OH)..
Dundasite, Pb(AlO),(CO3)..
Alamosite, PbSiO;.

BB.I‘ySilite, Pb38i207.
Molybdophyllite, (Pb,Mg)SiO.H,0.
Ganoma]ite, qu(PbOH)QC&a(SizOﬂa.
Nasonite, Pbs(PbClH,Caq(Siz07)s.
Margarosanite, Pb(Ca,Mn):(SiO3)s.
Hyalotekite, (Pb,Ba,Ca)B,(Si03);2.
Roeblingite, 5(H.CaSi04).2(CaPbSO,)
Hancockite, Pb,Mn,Ca,Al, ete., silicate.
Kentrolite, 3Pb0.2Mn:0;.38i0..
Melanotekite, 3Pb0).2Fe;0;.3510..

"Plumboniobite, Y,U,Pb,Fe, niobate

Monimolite, Pb,Fe, antimonate.
Carminite, PbyAs;05.10FcAsO;.
Georgiadésite, Ph;(AsO4)2.3PbCl..
PyroMORPHITE, Pby(PbCl)(PO,);.
Mimetite, Pby(PbC1)(AsO,)s.
Vanadinite, Phy(PbhCl)(VO,)s.
Trigonite, PbaMnH (AsOs)s.
Plumbogummite, Pb,Al, phosphate.
Descloizite, (Pb,Zn),(OH)VO,.
Pyrobcelonite, 4Pb0O.7Mn0.2V,0;.3H,0.
Dechenite, PbV,0s.

Psittacinite
Mottramite }Pb,Cu, vanadates.
Furnacite, Pb,Cu, chrom-arsenate.
Tsumebite, Pb,Cu, phosphate.

Rosiérésite, Hydrous Al,Pbh,Cu, phosphate.
Ferrazite, 3(Ba,Pb)0.2P,0;.8H.0.
Baﬁ]%onite, (Pb,Cu)3As:05.(Pb,Cu) (OH)s,.

2.

Hiugelite, Hydrous Pb,Zn, vanadate.

Bindheimite, Hydrous Pb antimonate.

Nadorite, PbCISbO,.

Ecdemite, PbsAs,07.2PbCls.

Ochrolite, Pb;Sh0+.2PbCl,.

Mauzeliite, Pb,Ca,titano-antimonate.

Beudantite, 3Fe;0;.2Pb0.250;. As;0;.6H,0.

Hinsdalite, 3Fe;0;.2Pb0.2S0;.P:05.6H,0.

Lossenite, Hydrous Fe, Pb, arsenate and
sulphate.

Anglesite, PbSO,.

Crocorrg, PbCrO,
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Pheenicochroite, 3Ph0.2Cr0s.
Vauquelinite, 2(Pb,Cu)CrOs.(Pb,Cu)sP:0s.
Bellite, Pb arseno-chromate. .
Leadhillite, PbS04.2PbCO;. Ph(OH)z.
Caracolite, Pb(OH)Cl NasS0,.

Lanarkite, Pb:SOs.

Caledonite, (Pb,Cu)80,.(b,Cu)(OH)s.
Linarite, (Pb,Cu)SO4.(Pb,Cu)(OH)..
Beaverite, CuO.Pb0O.Fe,05.2505.4H,0.
Vegasite, Ph0.3T¢,05.3805.6H.0.
Plumbojarosite, PbFes(OH)12(504)s.
Palmierite, 3(X,Na).80,.4FPbS0,.

Stolzite

Raspite JPhWO,.
Chillagite, 3PbW0O, PbMoO..
WyoLreNiTe, PbMoOs.

LITHIUM
Petalite, LiAl(81:0;)2.
Spodumene, LiAl(SiOs)..
Eucryptite, LiAlISIOs.
LeripouiTr, Lithium mica.
Zinnwaldite, Lithium-iron mica.
M:J.nundonitc, }124Li43\11.(B4Si5053.
TripuYLITE, Li(Ke,Mn)PO,.
Lithiophilite, Li(Mn,Fe)PO.
AMBLYGGNTTE, Li(AIY)PO,.
Fremontite, (Na, LHAKOH,F)PO..
Sicklerite, Fey0;.6 Mn0.4P,05.3(Li, H),0.

MAGNESIUM

Chloromagnesite, MgCl,.

Sellaite, MgFa.

Nocerite, 2(Ca,Mg)T(Ca,Mg)O.
Koenenite, Al, Mg, oxychloride.
Carnallite, KCLMgClL.6H,0.

Bischofite, MgCl,.611L,0.

Tachhydrite, CaCly.2MgClL.12H.0.
Ralstonite, (Nag,Mg)Fao.3A11F.OH);.2H,O.
Periclase, MgO.

Spinel, 1\’1;{0A1203

Magnesioferrite, MgO.Je,0;.

Jacobsite, (Mn,Mg)O.(Fe,Mn).0s.
Brucite, Mg(OH)..

Hydrotalcite, Al(OH)s.3Mg(OH):.3H,0.
Pyroaurite, I'e(OH);.3Mg(OH)..3H,0.
Dolomite, CaCO; MgCOs.

Ankerite, CaCO;. (Mg, Fe,Mn)COs.
Magnesite, MgCO;.

Mesttite, 2MgCQO;.FeCOs;.

Pistomesite, MgCO; FeCOs.

Northupite, MgCO; Na,CO;. NaCl.
Tychite, 2MgCO0;.2N2,C03. NaxSO4.
Nesquehonite, MgCO3.3H:0.
Hydromagnesite, 3MgCO;. Mg(OH),.3H:0.
Hydrogiobertite, MgCO;. Mg(OH)2.2H,0.
Artinite, MgCO;. Mg(OH),.3H,0.
Lansfordite, 3MgCQO;. Mg(OH),.21H,O0.

Brugnatellite, MgCO;.5Mg(OH)..Fe(OH);.

4H,0.
Gajite, basic, hydrous Ca,Mg, carbonate.
Stichtite, 2MgCQ3.5Mg(OH)..2Cr(OH)s.
Enstatite, MgSiO;
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HyrerstaENE, (Fe,Mg)SiO;.

Pyroxene, Ca,Mg, cte., silicate.

ANTHOPHYLLITE, (Mg, Ie)SiO;.

Amphibole, Ca,Mg, etc., silicate.

GravcopHaNs, NaAl(Si0s).. (Fe,Mg)SiO;,

Torite, Ho(Mg, Fe):AlSioOs:.

Molybdophyllite, (Pb,Mg)Si04.H0.

Pyrope, MgzAL(S104);.

Chrysolite, (Mg,17e).810,.

Monticellite, CaMgSiO,.

Fosterite, MgSiOs.

Hortonolite, (Fe,Mg, Mn).Si0,.

CuoNDRODITE, [Mg(I,0H) 1. Mgy (SiOs)s.

Humite, [Mg(F,O0H)J:Mg;(8104)s.

Clinohumite, [Mg(1",0H)LMg:(Si0y),.

Kornerupine, MgALSIOs.

Sapphirine, Mg;AlSixOs;.

Serendibite, 10(Ca, Mg)0.5A1,03.3,03.6510,.

Silicomagnesiofluorite, HyCasMgzSisQ71% 4.

Lotrite, 3(Ca,Mg)0.2(Al, e):03.4810..2H,0.

Biotite, Magnesium-iron mica.

Phlogopite, Magnesium miea.

Teeniolite, K, Mg, silicate.

Seybertite, Ha(Mg,Ca)sAliSi:Oys.

Kanthophyllite, Hla(Mg,Ca)aALSiz0s0.

Chloritoid, H.(Fe,Mg)ALSIO-.

Clinochlore, Penninite, H Mg;ALSi;O;5.

Prochlorite, I'e, Mg, chlorite.

Brunsvigite, 9(I'e,Mg)0.2AL05.68i0..8H,0.

Griffithite, 4(Mg,1'e,Ca)0.(Al Fe):05.5810,.
7H,0.

Spodiophyllite, (Nas,Ki):(Mg,I%e)s(Te, Al),
(SiO3)s.

Serpentine, H,MgiSi,0,.

Deweylite, 4Mg(.35i0..6H.0.

Genthite, 2N10.2Mg0.3510,.6 H:0.

Nepouite, 3(N1,Mg)0.2510,.2H,0.

Garnierite, Ho(Ni,Mg)SiO; + water.

Talc, H.Mgz(S103)a.

Stpionite, HMg:Siz04,. -

Spadaite, 5Mg0.6510,.4H.0.

Saponite, Hydrous Mg, Al, sil

Celadonite, Fe,Mg,K, silicate. v

Phol{li(l(())lit'e, 1K,0.12(Fe,Mg)O. 1513810,
5 2L i

. Colerainite, 4MgO.ALO;.25105.5H.0.

Tartarkaite, Al,Mg, hydrous silicate.

Geikielite, (Mg, Fe)TiOs. 340

Berzeliite, (Ca,Mg,Mn,Na,);As:0g.""

Wagnerite, (MgIF")MgPO..

Adelite, (MgOH)CaAsOs.

Tilasite, (MgF)CaAsO,."

Lazulite, 2AIPO,. (Fe,Mg) (OH),.

Struvite, Hydrous, NHy, Mg, phosphate.

Pyrophosphorite, Mg:P,07.4(Ca;P:0s.
asz207)-

Roselite, (Ca,Co,Mg);As:04.2H,0.

Bobierrite, Mg;P.0:.8H,0.

Hcernesite, Mg3;As:05.8H,0.

Cabrerite, (Ni,Mg):As,05.8H,0.

Newberyite, HMgPO0..3H,0.

Hannayite }Hydrous, NH, Mg,

Schertelite phosphates.
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Liineburgite, 3MgO.B.0;. P:05.8H:0.

Nitromagnesite, Mg(NQ;)..nH:0.

Sussexite, H(Mn,Zn,Mg)BO;.

Ludwigite, 3MgQ.B,0,.FeO.Fe,0;.

Vonsenite, 3(Fe,Mg)0.B:0;. FeO.Fe;0;.

Magnesioludwigite, 3Mg0.B,05. Mg0.FeOs.

Pinakiolite, 3Mg0.B,0;.MnO.Mn,Os.

Szalbelylte, 2Mg5B40u.3H20.

BoraciTe, Mg;ClB,¢Os0.

Ascharite, Hydrous Mg, borate.

Warwickite, (Mg,Fe);T1B,Os.

Pinnoite, MngO43H20

Heintzite, Hydrous Mg K, borate.

Hulsite, 12(Fe,Mg)0.2Fe;0;.18n0:.3B;0s.
2H,0.

Hydroboracite, CaMgB¢0.:..6H,0.

Sulphoborite, 2MgS0,4MgHBO,.7H;O.

Langbeini'oe, KzMg-z(SO4)s.

Vanthoffite, 3Na:SQ,. MgSO,.

Kainite, MgS0.. KCl.3H:O.

Kieserite, MgSO04 H,O.

Epsomite, MgSO..7H.0.

Cupromagnesite, (Cu,Mg)S0,.7H.0.

Loweite, MgS0Na,S0,. 25 H.0.

Blodite, MgS0,4 Na.S0,.4H,0.

Leonite, MgS04.K:S0,4H:O.

Boussingaulite, (NH,):80.Mg30,.6H,0.

Picromerite, MgS0;:.K,S0,.6H0.

Polyhalite, 2CaS0,. MgS0,.K,80,.2H,0.

Hexahydrite, MgS04.6H,0.

Pickermgite, MgS0,.AL(804);.22H,0.

Botryogen, MgO.FeO.Fey0;.450,.18H,0.

Quetenite, MgO.FBQOa.?bSOs.l?)HzO.

MANGANESE

Alabandite, MnS.

Hauerite, MnS,.

Samsonite, 2Ag:S.MnS.Sb,Ss.

Sacchite, MnCl.

Chlormanganokalite, 4KCLMnCl,.
Manganosite, MnO.

Senaite, (Fe, Mn,Pb)O.TiO,.
Pyrophanite, MnTiOs.

Sitaparite, 9Mn;0;.4Fe;03. Mn0.:.3Ca0.
Vredenburgite, 3Mn;0,.2Fe;0;.
FrankuiNITE, (Fe,Zn,Mn)O.(Fe,Mn).Os.
Jacobsite, (Mn,Mg)O.(Fe, Mn);0s.
Hausmannite, MnO.Mn,0;.
Coronadite, (Mn,Pb)Mn;0;.
Crednerite, 3Cu0.2Mn.0;.

BrauniTE, 3Mn,03. MnSiOs.

Bixbyite, FeO.MnO..

Polianite, MnO,.

Pyrolusite, MnO,.

Mangan.ite, anoa.HzO.

Pyrochroite, Mn(OH),.

Bickstromite, Mn(OH),.
Chalcophanite, (Mn,Zn)0.2Mn0,.2H;0
Heterolite, 2Zn0.2Mn;0,.1H,0.
Psilomelane, Hydrous Mn manganate.
Wad, Mn oxides.

Skemmatite, 3MnQO,;.2Fe;0s.6H,0.
Beldongrite, 6Mn;30s. Fey035.8H,0.
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Rhodochrosite, MnCOs.

Schizolite, HNa(Ca,Mn)(Si0;)s

Lavenite, Zr-silicate of Mn, Ca.

Rhodonite, MnSiO;.

Pyroxmangite, Mn,Fe pyroxene.

Babingtonite, (Ca,Fe, Mn)SiO; with
FEz(SiOa)z. )

Margarosanite, Pb(Ca, Mn);(8iOs)s.

Helvite, (Be,Mn,Fe);5i501,S.

Danalite, (Be,Fe,Zn,Mn):Si;O1S.

Spessartite, MnyAly(Si04)s.

Partschinite, (Mn,Fe);ALSi;0;..

Glaucochroite, CaMnSiO,.

Knebelite, (Fe,Mn).SiO,.

Tephroite, Mn,SiOs.

Trimerite, (Mn,Ca),8i0,.Be;SiO..

Friedelite, H;(MnChHMn,81,0;6.

Pyrosmalite, H;((Fe,Mn)Cl)(Fe,Mn) 81,014

Piedmontite, Mn epidote.

Hancockite, Pb,Mn,Ca,Al, etc., silicate.

Harstigite, Mn,Ca, silicate.

Leucophceenicite, Mns(MnOH):(SiOy)s.

Ardennite, Al,Mn,V, silicate.

Langbanite, Mn silicate with Fe antimon-
ate.

Kentrolite, 3Pb0.2Mn;0;.35i0,.

Carﬁholit,e, H,MnALSi;Os0.

Pochite, HigFesMn,SisOs,.

Inesite, Hy(Mn,Ca)sSi601,.3H,0.

Ganophyllite, 7Mn0.Al;0;.8810,.6H,0.

Alurgite, Manganese mica.

Dixenite, MnSi0;.2Mny(OH)AsO;.

Bementite, HoMn;(Si0,)s.

Eectropite, MnySisQ.s. 7H,0.

Agnolite, H:Mn,(SiO;):. H,O.

Hodgkinsonite, 3(Zn,Mn)O.8i0..H;0.

Gageite, Hydrous, Mn,Mg,Zn, silicate.

Caryopilite, 4Mn0.358i0;.3H,0.

Neotocite, Hydrous, Mn, Fe, silicate.

Astrophyllite, Na, K, Fe,Mn,Ti-silicate.

Neptunite, Fe,Mn,K,Na, titano-silicate.

CoLUMBITE-TANTALITE, (Fe,Mn)
(Nb,Ta),0s.

Hielmite, Y,Fe,Mn,Ca, stanno-tantalate.

Berzeliite, (Ca,Mg,Mn,Na,);As,0s.

Lithiophilite, Li(Mn,Fe) PO,

Natrophilite, NaMnPO,.

Graftonite, (Fe,Mn,Ca);P;0s.

Triplite, (RE)RPO,; R = Fe,Mn.

Triploidite (ROH)RPO,; R = Mn,Fe.

Sarkinite, (MnOH)MnAsO,.

Trigonite, PbsMnH(AsOs)s.

Laé:ﬁ)ié.ite, Nay(Ca,Mn),Al;(F,0H)P3040.

AN

Pyrobelonite, 4Pb0.7Mn0.2V:05.3H,0.
actite, MIlaASzOg.4MD(OH)z.

Synadelphite, 2(Al,Mn)AsO,.5Mn(OH)a.

Flinkite, MnAsO,.2Mn(OH),.

Hematolite, (A, Mn)AsQ,.4Mn(OH),.

Retzian, Y,Mn,Ca, phosphate.

Arseniopleite, (Mn,Ca)o(Mn,Fe):(OH),
(ASO4 B

Manganostibiite, Mn antimonate.
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Dickinsonite | Hydrous Mn,Fe,Na,
Fillowite /  phosphates.

Brandite, Ca;MnAs;04.2H,0.

Fairﬁeldite, CEaMDPzOgvszo.

Reddingite, Mn3P203.3H20.

Pa.laite, 5MHO2P2054H20

Stewartite, 3SMnO.P;0;.4H,0.

Purpurite, 2(Fe,Mn)PO..H-0.

Sicklerite, Fe,0;.6Mn0.4P,0;.3(Li, H),0.
Salmonsite, F€203.9Mn0.4p205.14ﬁ20.
Hureaulite, H:Mn;(P0,):.4H;0.
Hemafibrite, Mn;As,05.3Mn(OH),.2H,0.
FEosphorite, 2A1P0,.2(Mn,Fe)(OH),;,2H,0.
Roschérite, (Mn,Fe,Ca}.Al(OH)(PO,)..2H,O
Catoptrite, 14(Mn,Fe)0.2(Al Fe):0:.28i0,.

5.
Sussexite, H(Mn,Zn,Mg)BOs.
Pinakiolite, 3Mg0.B;0;. MnO.Mn.0;.
Szmikite, MnSO,. H:O.
Tlesite, (Mn,Zn,Fe)S0,.4H,0.
Mallardite, MnSO,.7H,0.
Apjohnite, MnSO,.AL;(SO4);.24H,0.

Dietrichite, (Zn,Fe,Mn)SO,.Al:(SOy)s.
22H.0.
Hiibnerite, MnWO,.
MERCURY

Native Mercury, Hg.

Amalgam, (Ag, Hg).
Metacinnabarite, HgS.
Tiemannite, HgSe.

Onofrite, Hg(S,Se).

Coloradoite, HgTe.

Cinnabar, HgS.

Livingstonite, HgS.28b,Ss.
Calomel, HegCl.

Kleinite, Hg, NH,, chloride.
Eglestonite, Hg.Cl:O.
Terlinguaite, HgCIO. .
Mosesite, Hydrous Hg,NH,, chloride.
Montroydite, HgO.

Ammiolite, Hg antimonite.

MOLYBDENUM

Molybdenite, MoS..
Molybdite, MoOs.

Powellite, Ca(Mo,W)O,.
Chillagite, 3PbWO,.PbMoOQ,.
WULFENITE, PbMoO,.
Koechlinite, Bi;035.MoQO;.

NICKEL

Awaruite, FeNi,.
Josephinite, FeNis.
Maucherite, NigAs,.
PeNTLANDITE, (Fe,Ni)S.
Millerite, NiS.

Beyrichite, NiS.
Hauchecornite, Ni(Bi,Sb,S)?
Niccolite, NiAs.
Breithauptite, NiSh.
Polydymite, Ni,Ss. .
Badenite, (Co,Ni,Fe).(As,Bi)s.
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Bravoite, (Fe,Ni)S,.
Cobaltnickelpyrite, (Co,Ni, Fe)S,.
CHLOANTHITE, NiAs,.

Gersdorflite, NiAsS.

Willyamite, CoS..NiS,;.CoSb,. NiShs,.
Villamaninite, Cu,Ni,Co,Fe, sulphide.
Ullmanite, NiSbS.

Kallilite, Ni(Sb,Bi)S.
Rammelsbergite, NiAs,.

Wolfachite, Ni(As,Sb)S.

Melonite, NiTe;.

Bunsenite, NiO.

Zaratite, NiCQO;2Ni(OH)..4H,0.
Genthite, 2Ni0.2Mg0.38i0,.6H:0.
Nepouite, 3(Ni,Mg)0.28i0..2H,0.
Garnierite, Ho(Ni,Mg)SiO; + water.
Connarite, HyNizSi;0,0.
Annabergite, Ni;A8:04.8H,0.
Cabrerite, (Ni, Mg)sAs,035.8H.0.
Forbesite, Hz(Ni,CO)zASzOs.SHzO.
Lindackerite, 3Ni0Q.6Cu0.50;.2A5,05 7TH:0.
Morenosite, NiSO,.7H,0.

PLATINUM

Native Platinum, Pt.
Sperrylite, PtAs,.

POTASSIUM

Syuvite, KCL
Chlormanganokalite, 4KCl.MnCl,.
Rinneite, FeCl;,.3KCLNaCl
Hieratite, X,Si, fluoride.
CarnaLLiTE, KCl.MgCl:.6H,0.
Kremersite, KC],NH,Cl.FeCl;.H,O.
Erythrosiderite, 2KCL.FeCls. H,O.
Mllante, HKC&QA]z(SIQOa)G.
Orthoclase, Microcline, KAISi;Os.
Hyalophane, (K, Ba)Aly(SiOs)s.
Anorthoclase, (Na,K)AISi;Os.
Leucite, KAI(SiO;),.
Kaliophilite, KAISiO,.
Apophylllte, H1KC&4(SIO§) 94%H20
Ptl]()].lf/e, (Ca,Kz,N&Q)AlgSlu)_Og(.legO-
Mordenite, (Ca,Ky,Naz)A.l-)ShoOu-onzo.
Wellsite, (Ba,Ca,K,)ALSij0:0.3H:0.
Ph.ll].ipSltﬂ, (KQ,C&)AI2814012.4%H20.
Harmotone, (K.,Ba)ALSi;0,.5H,0.
Offretite, Potash zeolite.
Muscovite, HKAL;(SiO4)s.
Teniolite, K,Mg, silicate.
Spgsd%)}';hyllite, (Na;K,){Mg,Fe);(Fe,Al)s
1U)3) 8.
Celadonite, Fe,Mg K, silicate.
Glauconite, Hydrous Fe, K, silicate.
Astrophyllite, Na,K,Mn,Fe, titana-silicate.
Palmerite, HKzA]z(POOaJHzO‘
Camotite, K20‘2U203.V205.3H20.
Niter, KNQs.
Rhodizite, ALK, borate.
Heintzite, Hydrous Mg, K, borate.
Taylorite, 5KsS0;. (NH,).504.
Aphthit_al_ite, (X,Na):80..
Langbeinite, KaMg2(SO4)s.
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Kainite, MgSO,. KCL3H,O.

Hanksite, 9N2,80,.2Na,CO;. KCl.
Misenite, HKSO,.

Lecontite, (Na,NH,X)S0.2H,O0.
Syngenite, CaS0.. K80, H,0.

Leonite, MgS0,.K:80,.4H:0.
Picromerite, MgSO4KQSO46H20
Polyhalite, 2CaS0,. MgS0,.K,S0.2H,0.
Kalinite, KAI(SO,),.12H,0.

Voltaite, 3(Kz, Fe)O.2(Al,Fe):05.650:.9H,0.

Metavoltine, 5(K,Nas,Fe)0.3Fex0:.1280;.
18H:0.

AvvNiTe, KpAlg(OH)12(SOy)4.

Jarosite, KoFeg(OH }15(SOy)4.

Palmierite, 3(K,Na):S0,4PbSO,.

Lowigite, K20.3A1,0;.480;.9H:0.

SILVER

Native Silver, Ag.
Amalgam, (Ag,Hg).
Dyscrasite, AgsSb.
Chilenite, AgsBi. ¢
Cocinerite, Cu,AgS.
Stiitzite, Ag,Te.
Naumannite, (Ag.,Pb)Se
Argentite, Ag,S.
Hessite, Ag,Te.
Petzite, (Ag,Au).Te.
Aquilarite, Ag.(S,Se).
Eucairite, Cu,Se. Ag:Se.
Crookesite, (Cu,T],Ag).Se.’
Stromeyrite, (Ag,Cu)sS.
Acanthite, Ag,S.
Sternbergite, Ag:S.Fe,S;.
Sylvanite, (Au,Ag)Te,.
rennerite, (Au,Ag)Te,.
Muthmannite, (Ag,Au)Te.
ADdOl'ite, AngZP S.Bszsa.
Matildite, Ag:S.BisS;.
Miargyrite, Ag,S.Sb.S,.
Smitmte, AngszSa
Trechmanite, Ag.S. As,S;.
. Hutchinsonite,
ASQSx(?).
Schirmerite, 3(Ag:.Pb)S.2Bi,Ss.
Freieslebenite, 5(Pb,Ag,)S.28b,S;.
Diaphorite, 5(Pb,Ag,)S.28hb,S,.
Stylotypite, 3(Cup, Agy,Fe)S.8b,S,.
Lengenbachite, 7[Pb,(Ag,Cu)s|S.2As,S;.
PYRARGYRITE, 3Ag:S.ShySa.
ProusTITE, 3AZ:S.AS,Ss.
Pyrostilpnite, 3Ag:S.Sb,S;.
Samsonite, 2Ag:S.MnS.Sb,S;.
STEPHANITE, 5Ag:S.Sh,Ss.
PoLyBasITE, 9Ag,S.Sh,S;.
Pearceite, 9Ag,S. As,S;.
Polyargyrite, 12Ag:S.SbySs.
Xanthoconite, 3Ag,S.As,S5.
Argyrodite, 4Ag:S.GeS;.
Canfieldite, 4Ag,S.8nS,.
Cerargyrite, AgCl.
Embolite, Ag(Br,Cl).
Bromyrite, AgBr.

(T1,Ag,Cu)sS.As:S; + PbS.
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Todobromite, 2AgC1.2AgBr. Agl.
Miersite, 4Agl.Cul.
Todyrite, Agl.

SODIUM

Halite, NaCl.

Villiaumite, NaF. .
Huantajayite, 20NaCl. AgClL.

Rinneite, FeCl, 3KCLNaClL.

CryouLitg, Na;AlF,.

Chiolite, 5NaF.3AlF;,

Ralstonite, (Na,,Mg)F;.3A1(F,0H);.2H;0.
Northupite, MgCO;.Na;CO;. NaCl.
Tychibe, 2MgCOaZNMCOaN9.2SO4
Dawsonite, NazAl(COs)3.2A1(0H);.
Thermonatrite, Na,CO;. H;O.

N atron, NB&COx.IOHQO.

Pirssonite, CaCO;.Na,CO;.2H,0.
Gay-Lussite, CaCQ;.Na,CO;.5H,0.
Trona, Na.CO;. HNaCO0;.2H,0.
Budidymite, Epididymite, HNaBeSi;Os.
Rivaite, (Ca,Nay)Si;0;.

Anorthoclase, (Na,K)AISi;Os.

Albite, NaAlSi;0s.

Qligoclase Mixtures of NaAISiOy and
Labradorite AA I

Anemousite, Na0.2Ca0.3A1,05.95i0:.
Ussingite, HNa,A1(SiO3)s.
Acwmrre, NaFe(Si0y),.
JADEITE, NaAl(SiO;),.
PecroLite, HNaCa,(SiO;),.
Schizolite, HNa(Ca,Mn),(SiO;)s.
Rosenbuschite, near pectolite with Zr.
Wohlerite, Zr-silicate and niobate of Ca,Na.
Hiortdahlite, (Nas.Ca)(Si,Zr)Os.
GLA.(I__I)COPHANE, NaAl(8iOs).. (Fe,Mg)
1Us.

RieBeCkITE, 2NaFe (Si03).. FeSi0;.
CrocmpoLrte, NaFe(S8iO;).. FeSiO;.
Arfvedsonite, Na,Ca,Fe’’ silicate.
Anigmatite, Fe,Na, Ti-silicate.
Weinbergerite, NaAlSiO,.3FeSiO;.
Elpidite, N2,0.Z10,.6510,.3H,0.
gea\,‘aa,pleiiiwZ H.(Na,;,Ca)ZrS1;0,,.

uco 1 10
Melip}}: a;‘i[}cete } Na,Be,Ca, fluo-silicates.
Nephelite, NaAlSiO,.
Cancrinite, HeNayCa(NaCO;),Al,

(8i0g),.
Microsommite, Davyne, near cancrinite,
Sopavrre, Na,(AlCI) AL (SiO,)s
Hackmanite, near sodalite.

HAU_YNITE, (Na,Ca)(NaSO,.. Al AL
(SIQ4)3.

Noselite, Na.(NaSO,.Al) Al (SiO,)s.

Lazurite, Na,(NaS; A AL(SIO4)s.

Scarorite Groue, Mixtures of
Ca.il_\]esieOzs and N&4Alasi902401.

Sarcolite, (Ca,Nay)sAL(Si0,)s.

Melilite, Na,(Ca,Mg)i (Al Fe),(Si0O,),.

Mordenite, (Ca,¥s,Nas)AlsSi;;0,:.20H,0.

Stilbite, (N&z,C&)A]zSieOm.GHzO.
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F'lokite, Hs(C&,N&a)AleigOzo.2HzO.

CHABAZITE, (Ca,Naz) ALSi;01:.6 H0.

Gmelinite, (Na;Ca)AlLSi;01:.6H50.

Analcite, NaAlSle(;Hgo

Faujasite, HiNa,CaAlgSiyi0ss. 18H:0.

Natrolite, Na.zAlgSiz,Olo.szO.

Mesolite, NazAl'gSi:gOm.zHQO + Z[CaAIQSu
010.3H20]<

Gonnardite, (Ca,Na;):Al:Si;015. 53 H:0.

Thomsonite, (Na,,Ca)ALSi;0:.24H;0.

Hydrothomsonite, (Hy,Naz,Ca)ALSisOs.
5H,0.

Arduinite, Ca,Na, zeolite.

Echellite, (Ca,Na;)0.2A1,0;.38i0,.4H.0.

Epidesmine, (Nas,Ca)AlySi¢0:6.6H,0.

EI‘IOIll te, IIQC&K2N32A12SisO] 7.5H20.

Hydronephelite, HNg;Al:Si;04e. 3H:0.

Paragonite, H:NaAls(SiO,)a.

Sposdi(c))phyllite, (Nag, Ks)o(Mg,Fe)s(Fe,Al),
( l 3)2.

Searlesite, NaB(8i0;),. H20.

Molengraafite, Ca,Na, titano-silicate.

Astrophyllite, Na, K, Mn, Fe,titano-silicate.

Narsarsukite, Fe, Na, titano-silicate.

Leucosphenite, Na,Ba(Ti0):(8i205);.

Lorenzenite, Naz(Ti0):Si,0r.

Epistolite, Ti,Na,etc., niobate.

Berzeliite, (Ca,Mg,Mn,Nas);As:0s.

Natrophilite, NaMnPO,.

Beryllonite, NaBePO,.

Jedekite, Na,CaAl(AlQ)(F,0H)(PO,)..

Lacroi(.)xite, Nay(Ca,Mn) Al:(F, OH),Ps0,.
2H,0.

Durangite, Na(AlF)AsO,.

Fremontite, (Na,Li)AlI(OH,F)PO,.

Dickinsonite |3 (Mn, Fe, Naz)iP;05. H:0.

Stercorite, HNa(NH,)PO,4H,0.

Soumansite, Hydrous Al,Na, fluophosphate.

Sopa Nrrer, NaNO;.

Darapskite, N3N03.N8.2804.H20.
Nitroglauberite, 6NaNQO;.2Na.S0,.3H,0.
Borax, Na,B,0;.10H:0.

Ulexite, NaCaB;0,.8H:0.
Thenardite, Na,SOs.
Aphthitalite, (K,Na),SO,.
GLAUBERITE, NasS0,.CaS0,.
Vanthoffite, 3Na,80,. MgSQO,.
Sulphohalhite, 3N2,80, NaCl.NaF.
Caracolite, Pb(OH)ClL.Na,SO,.
Hanksite, 9Na,804.2Na,C03 KCL
Lecontite, (Na,NHq,K)zSOszaO‘
Mirabilite, Na;SQ,.10H.0.
Loweite, MgS0,.Na,804.23H,0.
Bladite, MgS0,.Na,80,.4H,0.
Mendozite, NaAl(SO,)..12H;0.
Krohnkite, CuS0,. Na,80,.2H,0.

Natrochaleite, Cus(OH)2(80,)2. N8s80,.2H0.

Ferronatrite, 3NaxS04.Fe;(80,):.6H:0.
Sideronatrite, 2Na;0.Fe;03.4505. 7THO.

Metavoltine, 5(K,,Nas,Fe)0.8Fe;0,.1280;.

18H0.
Natrojarosite, NaFes(OH)12(SO4)4-
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Palmicrite, 3(K,Na),80,4PbSO,,
Almemte, N&QSO‘A_lz (804)35A1(0H)3H20.

STRONTIUM

Strontianite, SrCO;.

Ancylite, 4Ce(OH)CO;.38rC05.3H,0.
Ambatoarinite, Rare earths, Sr, carbonate.
Brewsterite, H,(Sr,Ba,Ca)Al;(Si03).3H:0.
Fermorite, (Ca,Sr)/Ca(OH,F)][(P,As)Os.
Hamlinite, Sr,Al, phosphate.

Harttite, Sr Al pﬁosphate and sulphate.
Celestite, SrSO.,.

) THORIUM
%?{t)(’)%’ie; ét'e }Ca,Ce,Y,Th, fluo-silicates.
Thorite, ThSiO,.
Auerlite, Th silico-phosphate.
Yttrialite, Th,Y, silicate.
Mackintoshite, U, Th,Ce, silicate.
Yttrocrasite, Hydrous Y, Th, titanate.
Pyrochlpre, RNb,Oe. R(Ti,Th)O;.
Monazitg, (Ce,La,Di)PO, with ThO,.
Thorianite, Th and U oxides.

TIN

Stannite, Cu.S.FeS.SnSS,.

Canfieldite, 4Ag,S.5nS,.

Teallite, PbSnS,.

Franckeite, Pb;Sn;FeSh,Sy,.

Cylindrite, Pb:SnFeSb,S.,.

Cassiterite, SnO,.

Stokesite, H;C&Snsix()u.

Hielmite, Y,Fe,Mn,Ca, stanno-niobate.
Nordenskisldine, CaSn(BOj),.

Hulsite, 12(Fe,Mg)0.2Fe:04.18n0:.3B10;.

2H,0.
TITANIUM

IumeNITE, FeTiO;.

Senaite, (Fe,Mn,Pb)0.TiO:.

Arizonite, Fe,0;.3TiO,.

Pyrophanite, MnTiOs.

Pseudobrookite, Fes(TiO,)s.

Rutite, TiO..

Octahedrite, Brookite, TiO,.

Uhligite, Ca(Ti,Zr)0;.Al(Ti,A1)Os.
Schlorlomite, Cag(Fe,Ti)2((Si, Ti)Oy4)s.
Titanite, CaTiSiOs.

Molengraafite, Ca,Na, titano-silicate.
Keilhauite, Ca,Al,FeY, titano-silicate.
Tscheffkinite, Ce, etc., titano-silicate.
Astrophyllite, Na,K,Fe,Mn, titano-silicate.
Johnstrupite
Mosandrite |
Rinkite
Narsarsukite, Fe,Na, titano-silicate.
Neptunite, Fe,Mn,Na,K, titano-=silicate.
Benitoite, BaTiSiz0,.

Leucosphenite, N}hB&(TiO)z(SizOs)s.
Lorenzenite, Naz(TiO)zsi107.

Joaquinite, Ca,Fe, titano-silicate.
PerovskITE, CaTiOs.

Knopite, Ca,Ce, titanate.

Ce, etc., titano-silicates



APPENDIX B

Dysanalyte, Ca,Fe, titano-silicate.
Geikielite, Mg, Fe, titanate.

Delorenzite, Fe,If,Y, titanate.
Yttrocrasite, Hydrous Y, Th, titanate.
Brannerite, (UO, TiO,UQ,)TiOs.
Pyrochlore, RNbyO¢. R (T1,Th)Os.
Aeschynite, Ce, niobate-titanate.
Polymignite, Ce,Fe,Ca, niobate-titanate.
ggl’;,ec'ﬁ;e ‘Y,Qe,U, niobate-~
Blomstrandine-Priorite titanates.
Betafite, U, etc., niobate-titanate.
Epistolite, Na,Ti, etc., niobate.
Lewisite, 5Ca0.2Ti0,.38b,0s.
Mauzeliite, Pb,Ca, titano-antimonate.
Warwickite, (Mg, Fe);TiB:Os.

TUNGSTEN
Tungstenite, WS,.
Tungstite, WOs.
WoOLFRAMITE, (Fe,Mn)WO,.
Hibnerite, MnWOs.
ScueeurE, CaWO,.
Cuprotungstite, CuWO.,.
govirellitae, Ca(Mo,W)O..

tolzite

Raspite } PbWO..
Chillagite, SPbWO..PbMoO.
Reinite, FeWO,.
Ferritungstite, Fe:03. WO;.6H,0.

URANIUM

Rutherfordine, U0,CO;.

Uranothallite, 2CaCQO;.U(COs),.10H;0.
Liebigite, Hydrous, U,Ca, carbonate.
Voglite, Hydrous, U, Ca, Cu, carbonate.
Mackintoshite, U,Th,Ce, silicate.
Uranophane, CaQ.2U0;.28i0,.6H,0.
Delorenzite, Fe,U)Y, titanate.
Brannerite, (UQ,Ti0,U0:)TiO;.
Hatchettolite, U, tantalo-niobate.
Samirésite, U, etc., niobate.
Fergusonite, Y,Er,U, niobate.
Samarskite, Fe,Ca,U,Ce,Y, niobate.
Ampangabéite, U, etc., niobate.

Agmner()dite, U,Y, niobate.

Euxenite .
Polycrase Y:Sfy U, t_}I:;}oba.t,e—
Blomstrandine-Priorite 1lanates.

Betafite, U, niobate-titanate.
Plumboniobite, Y,U,Pb, niohate.
Uvanite, 2U033V20515H20
Ferganite, Us(VOy)2.6H,0.
Torbernite, Cu(UQO;):P>05.8H;0.
Zeunerite, Cu(U0;);A5,05.8H,0.
futunite | 0y (U0,),P:05.8H:0.
Uranospinite, Ca(UQ0,);As,05.8H,0.
Uranocircite, Ba(UQO,),P,0:.8H,0.
CarnoTiTE, K;0.2U;0.V,053H,0.
Tyuyamunibe, 030.2U03.V205.4H20.

Uranospathite, Hydrous uranyl phosphate.
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Phosphuranylite, (UQ,)sP:0s.6H,0.
Trogerite, (UQ2)3;A8:05.12H,0.
Walpurgite, Biio(UO,)s(OH)u(AsO)s.
UraniniTg, Uranyl, etc., uranate.
Gummite, alteration of uraninite.
Thorianite, Th and U oxides.
Uranospheerite, (Bi0).U.0:.3H;0.
Johannite, Hydrous Cu,U, sulphate.
Gilpinite, (Cu,Fe,Na,)0.U0,.50;.4H,0.
Uranopilite, CaU;S;05,.25H,0.

VANADIUM

ParroNiTE, VS,

Sulvanite, 3Cu,S.V,S;.

Ala.ite, Van.HnO.

Ardennite, AlLMn,V, silicate.
Roscoelite, Vanadium miea.

Pucherite, BiVO,.

Vanadinite, qu(PbCl) (VOA);.
Descloizite, (Pb,Zn)(OH)VO,.
Pyrobelonite, 4Pb0.7Mn0.2V,0,.8H0.

Dechenite, PbV.0s.
Calciovolborthite, (Cu,Ca);V:0s.(Cu,Ca)

(OH)..
Turanite, 5CUO.V205.2H20.
Psittacinite
Mottramite }Pb,Cu, vanadates.
UV&DitB, 2U033V20515H20
Ferganite, Us(VO,)..6H0.
Fernandinite, Ca0.V,0,.5V.0;.14H,0.
Pascoite, 2Ca0.3V:0;.11H,0.
lﬁintadoite, 2Ca0.V,0:.9H;0.

ewettite
Metahewettite } Ca0.3V,0:.9H,0.
Volborthite, Hydrous, Cu,Ba,Ca, vanadate.
Hiigelite, Hydrous, Pb,Zn, vanadate.
CarnotiTe, K0.2U;0;.V,0,.3H,0.
Tyuyamunite, Ca0.2U0;.V.0;.4H.0.
Minasragrite, (V;0:)H:(8Ox)=.15H.0.

YTTRIUM, Ete.

Yttrofluorite, (Cas, Y:)Fe.
Yttrocerite, (Y,Er,Ce)F;.5CaF,;.H,0.
Tengerite, Y carbonate.
Cappelenite, Y,Ba, boro-silicate.
Melangcerite

Caryocerite Ca,Y,Ce, fluo-silicates.
Steenstrupine

Tritomite, Th,Ce,Y,Ca, fluo-silicate.
Gadolinibe, BegFeY2Si20w.

Yttrialite, Th,Y, silicate.

Rowlandite, Y silicate.

Thalénite, Y silicate

Thortveitite, (Sc,Y):Si:0.

Cenosite, HiCa.(Y,Er).CSiO,1.
Keilhauite, Ca,Al Fe,Y, titano-silicate.
Delorenzite, Fe,U,Y, titanate.
Yttrocrasite, Hydrous Y,Th, titanate.
Risorite, Y niobate.

Fergusonite, Y,Er, niobate.

Sipylite, Er niobate.

Yttrotantalite, Y, etc., tantalate-niobate.
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Samarskite, Fe,Ca,U,Ce,Y, niobate-tanta-
late.

;&nnerédite, U,Y, niobate.

Hielmite, Y,Fe,Mn,Ca, stanno-tantalate.
ggl’;/eg;g:e | Y.Ce, U, niobate-
Blomstrandine-Priorite | titanates.
Plumboniobite, Y,U,Pb,Fe, niobate.
XENOTIME, Y PO,.

Retzian, Y,Mn,Ca, arsenate.
Rhabdophanite, Hydrous Ce,Y, phosphate.

ZINC
Sphalerite, ZnS.
Wurtzite, ZnS.
Voltzite, Znss40.
Zincrte, ZnO.
Gahnite, Zn0.ALO;.
FrankuiniTe, (Fe,Zn,Mn)O. (Fe,Mn):0;.
Chalcophanite, (Mn,Zn)0.2Mn0,.2H,0.
Heterolite, 2Zn0.2Mn,0s.1H;0.
Smithsonite, ZnCO;.
Rosasite, 2Cu0.CuCO;.5ZnCO,?
Aurichalcite, 2(Zn,Cu)CO04,3(Zn,Cu)(OH)..
Hydrozineite, ZnC0;.2Zn(0OH)..
Hardystonite, Ca,ZnSi,Qy.
Danalite, (Be,Fe,Zn,Mn);Si;0;28.
Willemite, Zn,Si0O,.
Calamine, H,ZnSiO;.
Clinohedrite, H:CaZnSiOs;.
Hodgkinsonite, 3(Zn,Mn)0.Si0,.H.0.
Gageite, Hydrous, Mn, Mg, Zn, silicate.
Tarbuttite, Znaong.Zn<OH)3.
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Adamite, Zn,(OH)AsO,.

gesclpizite, (Pb,Zn);(OH)VO..
opelte :

Parahopeite }Zn’PZOSAH’O‘

Kb’ttigite, ZHaASzOs.SHzO.

Barthite, 3Zn0O.Cu0.3As.0:.2H:0.

Hiigelite, Hydrous, Pb, Zn, vanadate

Spencerite, Zn3(POy)..Zn(0H);.3H,0.

Hibbenite, 2Zn;(P0Oy)..Zn(OH)..64H,0.

Veszelyite, Hydrous, Cu, Zn, phospho-
arsenate.

Kehoeite, Hydrous, Al, Zn, phosphate.

Sussexite, H(Mn,Zn,Mg)BO;.

Zinkosite, ZnSO,.

Tlesite, (Mn,Zn,Fe)S0,.4H;0.

Goslarite, ZnS0..7H,0.

Dietrichite, (Zn,Fe,Mn)S0,.Al:(SO,)s.
22H,0.

Serpierite, Hydrous, Cu, Zn, sulphate.

Zin%lgminite, 2ZnS044Zn(0OH),.6Al(OH),.
5H,0.

ZIRCONIUM

Baddeleyite, ZrO,.

Uhligite, Ca(Ti,Zr)Os. A1(Ti,Al)Os.
Rosenbuschite, Na,Ca,Zr, silicate.
Woahlerite, Na,Ca,Zr, silicate and niobate.
Lavenite, Mn,Ca,Zr, silicate.
Hiortdahlite, (Na.,Ca)(8i,Zr)0;.
Eudialyte, Zr,Fe,Ca,Na, silicate.
Elpidite, N2a,0.Zr0,.6810,.3H,0.
Catapleiite, Hi(Na,,Ca)ZrSi;Oy:.
Zircon, Zr SiO,.

Chalecolamprite, R”’Nb,0s.R’’Si0;.
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MINERALS ARRANGED ACCORDING TO THEIR
SYSTEM OF CRYSTALLIZATION.

The following, lists are intended to include all well-recognized species, whose crystalliz-
ation is known, arranged according to the system to which they belong, and further classi-
fied by their luster and specific gravity; the hardness is also given in each case.

I. CRYSTALLIZATION

ISOMETRIC.*

A. Luster NoONMETALLIC.

Specific Hard- Specific Hard-

Gravity. ness. Gravity. ness.,
Sal Ammoniac (p. 397). 1:53 1'5~2 |[Arsenolite (p. 409)..... 37 15
Kalinite (p. 637)..... 175 2-2'5 |Schorlomite (p. 510)...(3'81-3-88/ 7-7'5
Faujasite (p. 555). ... 1-92 5 Betafite (p. 591)...... 3-75-4'17
Sylvite (p. 396)....... 198 2 Hereynite (p. 420)...../3'9-395 | 758
Halite (p. 395)...... 2-14 25 Sphalerite (p. 367)..... 3941 354
Hydrophilite (p..399). 2:2 Nantokite (p. 395)..... 393 2-2'5
Sodalite (p. 502)...... 2:14-2-30| 5'56 ||Marshite (p. 395)...... 567
Analcite (p. 554). . .. .. 2223 | 555 |[Alabandite (p. 369).... 395404 354
Noselite (p. 503)..... 2:25-24 55 Perovskite (p. 586). ... 4-03 55
Northupite (p. 450). .. 2-38 3:5~4 |(Berzeliite (p. 593). .. .. 408 5
Haiiynite (p. 503).....| 2425 | 5546 |Gahnite (p. 420)....... 4046 | 758
Leucite (p. 469)...... 2:45~2'50 | 556 |[|Pyrochlore (p. 587)....| 42-4:36| 5-5'5
Lazurite (p.503)...... 2:38-245| 5-5'5 |/Koppite (p. 587)...... 4°45-4-56
Sulphohalite (p. 631).. 249 35 Zirkelite (p. 428). ... .. 47 55
Tychite (p. 450)...... 25 35 Hatchettolite (p. 587)..; 4849 5
Ralstonite (p. 40! 258 45 Lewisite (p. 618) . ... .. 495 55
Voltaite (p. 639)...... 279 34 ||Atopite (p. 618)....... 503 55-6
Villiaumite (p. 396). .. 281 Percylite, Boleite
Langbeinite (p. 625). . 283 (p-401)............. 508 25
Zunyite (p. 505)...... 2-87 7 Mauzeliite (p. 618). ... 511 665
Pollucite (p. 470)..... 290 65 Manganosite (p. 411). . 518 56
Boracite (p. 620)..... 29-3 7 Neotantalite (p. 587). .. 52 38
Pharmacosiderite, Senarmontite (p. 408)..| 52-53 [ 2-25

P-614)............ 293 2:5 Samirésite (p. 587). ... 524

Plazolite (p. 580). ... 313 65 Embolite (p. 397)..... 53-54 ] 1-15
Nitrobarite (p. 619)... 32 Cerargyrite (p. 397).... 555 1-1-5
Fluorite (p. 398)...... 32 4 Miersite (p. 598)...... 56
Helvite (p. 504)...... 3-16-3:36] 6-65 {|Microlite (p. 587). .. .. 5561 55
Garnet (p.505). ... .. 3343 (6°5-7"5 |Iodobromite (p. 397)... 571 1-1-5
Rhodizite (p. 621). ... .. 34 8 Bromyrite (p. 397)....| 586 2-3
Danalite (p. 504). ... 343 556 {|Cuprite (p. 410)....... 5-85-6-15| 3'54
Hauerite (p. 378)..... 346 4 Eulytite (p. 504)....... 611 45
Diamond (p. 345)..... 352 10 Bunsenite (p. 411)..... 64 55
th,roﬂuonte (p.399) .. 3-55 45 Monimolite (p. 593). . .| 6°58;7-29 56
Spinel (p. 419)....... 3541 8 Eglestonite (p. 401).... '3 2-3
Periclase (p. 411)..... 367 6 Mosesite (p. 402)...... 3

* Some pseudo-isometric species are here included.

some species are included in both lists.

Species with submetallic luster are placed under B, but
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B. LusTer METALLIC (AND SUBMETALLIC).

|

Hard- Specific
ness. ‘ Gravity.

Hauerite (p. 378)...... K 4 Canfieldite (p. 394)..... 628
Sphalerite (p. 367).....| 394" 354 (|Ullmannite (p.379)....{ 62-67
Alabandite (p. 369)....|3" : 3:5-4 |/Smaltite, Chloanthite
Cubanite (p. 374)... ... 04" 4 P.378). . .......... 6'4-6'6
Dysanalyte (p. 586).. .. : 56  |[Skutterudite (p. 380)...| 67686
Chromite (p. 423). .. .. ‘34 55 Willyamite (p.379). . .. 687
Villamaninite (p. 379) . . : 4-5 Polyargyrite (p. 562). .. 6:97
Tennantite (p. 391)....) 444" 34 Laurite (p.379)........ 70
Tetrahedrite (p.390)...]4'4-5- 34 Argentite (p. 364)...... 72-7-36
Magnesioferrite (p. 420)| 4* : 665 |[|IroN (p. 356)........ 73-78
Polydymite (p. 373) ...| 454" 45 Galena (p. 363)........ 74-76
Cobaltnickelpyrite Eucairite (p. 365). . .. .. 75

(. 378)........... 4-71 5 Metacinnabarite (p .369) 78
Jacobsite (p.421). ... .. 475 6 Clausthalite (p. 364)...| 76-88
Sychnodymite (p. 373) . 476 Naumannite (p. 364). . . 80
LinnsETE (p. 374). ...} 485 55 Altaite (p.364)........ 816
Carrollite (p. 374)..... 485 55 Tiemannite (p. 369). ... 82-85
Bixbyite (p. 425)...... 4-95 6-6-5 (|Hessite (p.365)........ 8:3-85
PENTLANDITE Copper (p.353)........ 88-89

(P.369)............ 50 354 ||Uraninite (p.623)..... 9-9-7
Pyrite (p. 377)....... 4'95-5'10| 6—6'5 [|Thorianite (p. 624).... 93
Franklinite (p. 420). .. .| 5:07-5:22| 6-6'5 |(Silver (p.352)......... 10-1-11-1
Magnetite (p. 420)..... 518 665 |[|Sperrylite (p.379)..... 10'6
Bornite (p. 374)........| 4'9-54 3 Lead (p. 354)........ 114
Gersdorﬂgl)te (p.379)....! 56562 55 Palladium (p. 355)....|11-3-11'8
Cuprite (p. 410).... . ... 585615/ 354 ||AMarcaMm (p. 354).....]13-7-14'1
Brongniardite (p. 387)..: 595 35 Platinum (p. 355)...... 14-19
Corynite (p. 379) . .. ... 595-6'03| 4:5~5 [(|Gold (p.350).......... 156193
Argyrodite (p.391)....( 6162 25 Iridium (p. 355) . ...... 22:6-22'8
Cobaltite (p.379). ... .. 6-63 55
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II. CRYSTALLIZATION TETRAGONAL.
A. LustEr NONMETALLIC.
Specific Hard- Specific Hard-
Gravity. ness. Gravity. ness.

Mellite (p. 645)........ 164 2-2'5 ||Hardystonite (p. 498).. 34 34
Darapskite (p. 619).... Torbernite (p.648)..... 34-36 | 2-25
Pinnoite (p. 622)....... 2:29 Trippkeite (p. 618).....
Apophyllite (p. 546)....| 2324 | 455 {Octahedrite (p.428) ...| 3'8-3'05) 55-6
Loweite (p. 637)....... 2:38 2'5~3 |[Rutile (p.427)......... 4:184'25| 6-6'5
Eecdemite (p. 618)...... 6:9-71| 25-3 |Xenotime (p.592)...... 4-45-4-56 4-5
Sarcolite (p. 518) ...... 2:54-2-93 6 Powellite (p. 643). ..... 453 35
Marialite ?p. 518)...... 2:57 556 |Thorite (p. 522)........ 44-54 | 455
Mizzonite (Dipyre), Fergusonite (p. 588)....| 44-58 | 556

P.517). . ... .. 262 55-6 ||Zircon (p. 520)........ 6847 75
Wernerite (Scapolite), Romeite (p. 618) 471 556

(p.516)............ 2'66-2-73) 556 |[Sipylite (p. 588)....... 489 6
Meionite (p. 516)...... 270-2-74) 556 ||Nasonite (p.498)...... 54 4
Edingtonite (p. 555). ... 270 445 |Ganomalite (p.498).... 574 3
Narsarsukite (p. 585). .. 27 70 Scheelite (p. 642). ..... 59-61 | 455
Chiolite (p. 400)....... 2'84~-2'99| 3'5-4 |[Phosgenite (p.450)....| 6-609 275-3
Soumansite (p. 614). . .. 2:87 45 Calomel (p. 395)....... 648 1-2
Melilite (p. 518)....... 2'9-3-1 5 ‘Whulfenite (p. 643). .... 67-70 | 2-75-3
Gehlenite (p. 518)...... 20-3'1 | 556 [|Cassiterite (p.425)..... 6871 6-7
Meliphanite (p. 496). . . 301 5-5'5 ||Matlockite (p. 401). ... 72 2:5-3
Sellaite (p. 399)........ 2:97-3'15 5 Tapiolite (p. 590). ..... 73675 6
Zeunerite (p. 616)...... 32 2-2'5 |Larettoite (p.401)..... 76 3
Pinnoite (p. 622)....... 3-27-3-37] 34 (|Stolzite (p.643)....... 7-87-813| 2°75-3
Vesuvianite (p. 519)....(3'35-3'45| 65

B. LustEr METALLIC (AND SUBMETALLIC).

Chalcopyrite (p. 374)...[ 4143 3'54 || Polianite (p.427). ..... 4-84-50| 6-6'5
STANNITE (p. 304)..... 4:3-4'5 4 Reinite (p. 644)........ 4 4
Rutile (p.427)......... 4-184-25;5-21  6-6'5 || Hauchecornite (p. 372). 64 5
Fergusonite (p. 588)....| 4'4-5'8 | 5'5-6 |1 Tapiolite (p. 590). ... .. 7-36-7°5 6
Hausmannite (p. 424). .| 47486 5-5'5 || Maucherite (p.362)....]  7:83 5
Braunite (p.425)...... ,4'75—4'82 6-6'5 | Plattnerite (p. 428). . .. 85 5-5'5




682

APPENDIX B

III. CRYSTALLIZATION HEXAGONAL.*
Rhombohedral species are distinguished by a letter R.
A. Luster NoNMETALLIC,

Ice (p. 411)
Cyprusite? (p. 639)
Ettringite (p. 640)
Thaumasite (p. 581) . ..
Koenenite (p. 40)R . . .
Gmelinite (p. 554) R. ..
Pyroaurite (p. 455) R. .
Coquimbite (p. 637) R. .
Utahite (p. 639) R.... ..
Chabazite (p. 552) R.. ..
Levynite (p. 554) R...
Hydronephelite? (p. 505’)
Soda, niter (p. 619) R
Tridymite (p. 407). .
Rinneite (p. 399) R..
Brucite (p. 434) R..
Cancrinite (p. 501)
Microsommite (p. 501)
Kaliophilite (p. 501). .
Carphosiderite?
(P.839)R...........
Colerainite (p. 583) . . . .
Metavoltine (p. 639). . .
Chalcophyllite (p.612) R
Nephelite (p. 499)
Hanksite (p. 631)
Ferronatrite (p. 638) R.
Milarite (p. 455)
Spodiophyllite (p. 572).
Aphthitalite (p. 624) R.
"Quartz (p.403) R.. . ...
Beryl (p. 405)
Eueryptite (p. 500). -
Alunite (p. 639) R.. . . ..
Penninite (pseu.)
p.S7TOR...... ... .
Calcite (p. 438) R. .
Nepouite (p. 515)
Alumian (p. 632).......
Catapleiite (p. 496).. . ..
Dolomite (p. 442)R. . . .
Martinite (p. 611) R.. . .
Eudialyte (p. 496) R.. . .
Ankerite (p. 443) R.... . .
Phenacite (p. 514) R, ..
Tourmaline (p. 540) R.
Bityite (p. 558)
Magnesite (p. 443) R. . .
Pyrosmalite (p. 515) R. .
Friedelite (p. 515) R..
Podolite (p. 618)..
Spangohte (@.63D)R..
I-})ahte (p- 595)
ttite (p. 601)
Jarosite (p. 640) R.... . .
Raimondite (p. 639). ...
Wilkeite (p. 597). ... ...

Specific

[ Gravity.

09

175
175
1-88
20

2-04-2-17

207
2-09

2:08-2°16
2-09-2'16
226
226
228-2:33
2:3
2:38-2'4
242-2-5
244
249

250
2-51
2-53
2:44-2-66
2-55-2-65
256
2°56
257
26
264
265
12'84—2"7,2°80,
267
267

26—2 85

ww

Dpddwo
od

o DN
- o |
=Yt
- \Iwr—l

[¥&)
wwwwJwwwSTw

&

TN
8

Hard- |
ness,

15 Hamlinite (p. 601) R. ..

2 Pyrochroite (p. 435) R..
2-2-5 |Jeremejevite (p. 620). .

35 Dioptase (p. 515) R..

20 Svanbergite (p. 618) R..

45 Cronste«ftlbe (p. 571) R.

2-3 Hematolite (p. 606) R.
2-2'5 |[|Connellite (p. 631).....

Mesitite (p. 443) R..

4-5 iRhodochrosite (444) R
4-4'5 |[Svabite (p.598).......
456 | Fermorite (p. 597). .. ..
1-5-2 ||Florencite (p. 601) R. .

7 Benitoite (p. 585). .. ...
3 Siderite (p. 443) R. . . ..
25 Rhabdophamte (p. 609)
56 || Ro.o................
6 Wurtmte (p.371). .
G Corundum (p. 4]3)R
|Willemite (p. 513) R..
4-4'5 ||Geikielite (p. 586) R.. . .
2-5-3 ||Spheerocobaltite (446)R.
25 Melanocerite (p. 406) R.
2 Tritomite (p. 496) R.. . .
556 |{Nordenskibldine(620)R
3-3'5 |[|Caryocerite (p. 496) R.
2 Parsite (p. 621). .. ...,
5:5-6 ||Smithsonite (p. 445) R..
3-32 |[Beudantite (p. 618) R
3-3'5 |Plumbogummite?
7 (p.601).............
75-8 Brlthohte (p- 580) .
Cappelenite (p. 496)
3-5-4 |[Pyrophanite (p. 418) .
Hinsdalite (p. 618). .. ..
225 Molybdophyllite (p.498)
3 Bastnisite (p. 449). .. ..
2-2'5 ||GREENOCKITE (p. 371).
2-3 Hematite (p. 415) R. . ..
6 Xanthoconite (p. 393) R
354 |Zincite (p. 411). .. ... ..
Bellite (p. 631). . ......
5-5'5 ||ProusTITE, (p. 389) R.
354 |[Todyrite (p. 397).. . ...
7-5-8 |{Fluocerite (p.399).....
7-7'5 ||PYRARGYRITE (p. 389) R

55 Penfieldite (p. 401). .. ..
3'5-4-5 |[Barysilite (p. 498) . .
445 'ysonite (p. 399) .

4-5 |{Pyromorphite (p. 597)

‘Vanadinite (p. 598) .
2 Mimetite (p. 598)......
5 Kleinite (p. 395).......
4:5-5 ||Cinnabar (p. 370) R
2:5-3'5
3
5

i

1
Specific |
Gravity. !

323

326

328
3:28-3-35

3 83—3 ‘88

394401
398
(395410
3:94-4-19
4-0
4:02-4°13
413
420
4-20

Hard-

ness. !

3 (R DN
Ot gy PO & e
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]
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* Yome pseudo-hexagonal species are included,
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B. LusTer METALLIC (AND SUBMETALLIC).
Specifie Hard- Specific Hard-
Gravity. ness. Gravity. ness.
Graphite (p.347)R.... .| 2122 | 1-1'5 |[Pyrargyrite (p.389)R..| 585 25
Chalcophanite’p. 435)R| 3-91 2'5 Tellurium (p. 349) R....| 6163 | 2-2'5
Hmenite (p.417)R.....| 45-5 5-6 Allemontite (p. 349) R.. 62 35
CoveLuITE (p.371).... 46 1-5-2 ||ANTIMONY (P. 349) R.. 67 3-35
Pyrrhotite (p. 373). . ... 46 3:54°5 ||Tetradymite (p. 360) R.| 7-2-76 1'5-2
Molybdenite (p. 360)...] 4748 | 1-1° Niccolite (p.372)...... 73767 5-5'5
Langbanite (p. 539)...|. 492 65 ||Breithauptite (p. 372).. 7'54 55
Xanthoconite (p. 393). . 5 Platynite (p. 385) R.. .. 8 2-3
Hematite (p. 415) R.. ..| 5'2-5'3 | 5'5-6'5 ||Cinnabar (p.370)R....| 8082 | 2-25
Senaite (p. 418) R... ... 53 6 Bismoura (p. 349)R. .. .| 9798 | 2-2'5
Millerite (p.372) R.....| 5'3-5'65| 3-3'5 ||Iridosmine (p.355) R..[19:3-21'1 6-7
ArsENIC (p. 348) R.....| 56-57 35 ‘
IV. CRYSTALLIZATION ORTHORHOMBIC.
A. Luster NONMETALLIC.
Teschemacherite (p.450) 1-45 15 Edingtonite (p. 555) ... 2-69 445
Thermonatrite (p. 452).] 1:5-16 1-1-5 |[|Hillebrandite (p. 546) 27 55
Carnallite (p. 401) . . ... 16 1-1-5 ||Hopeite (p. 607)....... 276 2:5-3
Struvite (p. 606)....... 1-65-1+7 2 Phosphosiderite (p.610)., 276 375
Epsomite (p. 635)...... 175 2-25 (|Talc (p.575).......... 2728 1-1-5
* Mascagnite (p. 624). . .. 177 2-2'5 (|Beryllonite (p. 595) . ... 2:84 556
Nesquehonite (p. 452). . 184 25 Haidingerite (p. 610). .. 285 1525
Goslarite (p. 635). ..... 20 2-225 ||Strengite (p. 610)...... 2:87 34
Erionite (p. 558)....... 1-99 Prehnite (p. 534). ... .. 2-8-2'95] 6-6'5
Morenosite (p. 635).... 1921 | 2-25 |(|Guarinite (p.525)...... 29-3:3 6'5
Sulphur (p.347)....... 207 1'5-2°5 ||Anhydrite (p. 629)..... 2:90-2-98| 3-3'5
Lindackerite (p. 618). .. 2:0-2"5 | 2-2'5 ||Aragonite (p. 446)..... 294 | 354
Newberyite (p. 611).. .. 210 3-3'5 ||Spodiosite? (p. 600). ... 294 4
Stellerite (p. 558). ... .. 2:12 354 |[{Leucophanite (p. 496). . 296 5
Niter (p. 619). ........ 2:09-214 2 | Cebollite (p.518). ... .. 296 50
Sld_erona,_tnte (p. 639) .. 215 2-2'5 ||Danburite (p. 522).. ... 2:97-3:02| 7-7'25
Epidesmine (p. 558). . .. 216 Bementite (p. 582). . ... 2:98
Fluellite (p. 402). ... ... 2:17 3 Hopeite (p. 607)....... 3-:0-31 32
Natrolite (p. 556). ... .. 220-2-25 5-5'5 ||Tyrolite (p. 612)....... 3:0-31 15
Okenite? (p. 546) . . . ... 228 4-5'5 ||Harstigite (p. 535).. ... 305 55
Felsébanylte (p- 639).. . 233 15 Reddingite (p. 607) . . .. 3'10 3-3'5
Thomsonite (p. 557)....| 2324 | 5-55 |Lawsonite (p.540)..... 3:08 7-5-8
Wavellite (p. 612). . ... 2-33 3:5—4 |[|Grothine (p. 545). ... .. 3:09
H_ambeg'glte (p. 620) ... 2:35 75 Humite (p.536)......:] 3'1-32 | 6-65
Plrssomtje (p.452). .. .. 235 335 |)Anthophyilite (p. 486). .| 3'1-32 556
Sulfobor.lte (p-623). .../ 2:38-24 4 Andalusite (p. 524).. ... 3-16-32 75
Dawsor.:ute (p- 452). .. .. 2:40 Enstatite (p.472)......| 3'15-33 55
Fischerite (p. 613). . ... 246 5 Autunite (p. 616). . .. .. 305-3'19] 2-2'5
Peganite (p. 613). .. ... 2-50 3-35 |IMonticellite (p. 513)...1303-325| 5-5'5
Variscite (p. 610). . ... 4 Eosphorite (p. 615). . ... 3:11-315 5
Luc‘m.lte (p.610)....... 52 5 Childrenite (p. 615)....]3'18-3:24} 45-5
Elpidite (p. 496)....... 252-2'59) 6-5-7 | Sillimanite (p. 526) . ... 324 6-7
Howht.e?.(p. 621). .. 2°55 35 Scorodite (p. 609). ... .. 3133 354
Bertrandite (p. 539). .. . 26 6-7 Lossenite (p.619)......
Lanthanite (p. 453) . . . . 26 2-5-3 ||Forsterite (p. 513). . ... 32-3-33| 6-7
Tolite (p._497). cie.v...| 26-266) 7-75 [Dumortierite (p. 543) .. 3-26 7
Thenardite (p. 624) ... .| 2'68-269] 2-3 Kornerupine (p. 54). .. 327 65
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A. LusTeER NONMETALLIC

Zoisite (p. 530)
Dufrenite (p. 605). ... ..
Chrysolite (p. 511)
Warwickite (p. 621).. ..
Euchroite (p. 611). . . ..
Astrophyllite (p. 585) . .
Diaspore (p. 431)
Lorenzenite (p. 586). . ..
Purpurite (p. 610)
Natrophilite (p. 594). . .
Cenosite (p. 580)..... ..
Gerhardtite (p. 619).. ..
Hypersthene (p. 473). ..
Uranospinite (p. 617) . .
Guarinite (p. 525). .. ..
Calamine (p. 539)... ...
Lithiophilite (p. 594). . .
Topaz (p. 523).........
Langite (p. 638)
Erikite (p. 580)...... ..
Uranocircite (p. 617). . .
Triphylite (p. 594). . . ..
Epididymite (p. 455). . .
Mazapilite (p. 615). .. ..
Thortveite (p. 529)... ..
Hemafibrite (p. 611) . . .|
Chrysoberyl (p. 423) . . .
Aurichalcite (p. 451) . . .
Ardennite (p. 539)
Libethenite (p. 603). . ..
Staurolite (p. 543)
Strontianite (p. 447) . ..
Bromlite (p. 447)
ATacaMITE (p. 400). . ..
Uranophane (p. 581). . .
Flinkite (p. 606)
Serpierite (p. 638). ... ..
Brochantite (p. 632).. . .
Brookite (p.429) . ... ..
Pinakiolite (p. 620). . ..
Ancylite (p. 449). ... ...
Celestite (p. 627). .. ...
Ludwiﬁite (p. 620)
Knebelite (p. 513)... ...

Brookite (p. 429)
Tivaitef(p. 538)
Gothite (p. 431)
Sternbergite (p. 367) . . .
Maanganite (p. 432). .. ..
E {p. 393

Wittichenft‘e (p)388)

Specific Hard- Specific Hard-

Gravity. ness. Gravity. ness,
325-3-37 665 |Barylite (p.498)....... 403 7

32334 | 354 ||Tephroite (p.513)...... 4-4-12 556
3:27-3-37| 6:5-7 ||Carminite (p.594)..... 4105 25
3:35 34 ||Ampangabéite (p. 591) . 3'97—429| 40
339 | 354 |[Fayalite (p.513)....... 4414 | 635
3:3-34 3 Retzian (p. 606). ... ... 415 4
33-3'5 | 65-7 ||Olivenite (p.603)...... 4144 3

34 60 Hulsite (p. 622)........ 43 3

34 445 ||Witherite (p. 447).....| 43435 3-375

341 4-5-5 ||Adamite (p.604)....... 434435 35

341 55 |[Pseudobrookite (p. 424) | 44-5

343 2 Barite (p. 625). ... ..... 45 2:5-3'5

3'4-3'5 55 Derbylite (p. 618). ... .. 4-53 5
345 2-3 Euxenite (p. 591)...... 46-5 65
349 6 Yttrocrasite (p. 586) .. . 48 5'5-6

34-35 45-5 ||Cerite (p. 540)......... 486 55

3-42-3'56{ 4'5-5 ||Blomstrandine (p.591).| 4:8-4-9

3:4-3'65 8 Aschynite (p. 591). .. .. 493;5°17 5-6

349 2:5-3 ||Polycrase (p.591)......| 4'97-504 56

35 55 Cotunnite {(p. 399). .. .. 524-58 2

3-53 ~ ||Pyrobelonite (p. 604). . . 538 35
3-52-3'55| 4'5-5 ||Valentinite (p. 410). ... 557 2'5-3

3-55 55 Samarskite (p. 590)....] 56-58 5-6

357 45 |[Yttrotantalite (p. 590) .| 5559 | 5-55

357 67 [[Melanotekite (p. 539).. . 57 65
3:50-3'65 3 Annersdite (p. 591). . . 57 6

3538 85 Phcenicochroite?

3564364 (ﬁ) 630)............. 575 3-35

362 6-7 ||Tellurite (p. 410)...... 59 2

36-3'8 4 Descloizite (p. 604) ....| 59-62 35
365-3-75| 7-7'5 ||Tsumebite (p.604)... .. 61 35
3:68-3-71| 3-5-4 ||Kentrolite (p. 539)..... 619 5

372 | 4-4-5 |lAnglesite (p.628)...... 6:12-6-39| 2-75-3

376 3-3'5 ||Pucherite (p. 594)..... 625 4

3-81-39 23 Caledonite (p. 632).... . 64 2-:5-3

3-87 445 |(Daviesite (p. 401)......

Laurionite (p. 401)... .. 3-35

391 .| 354 |lCerussite (p.448).....|6'46657| 3-35
387407 556 |[(Nadorite (p.618)...... 702 354

388 6 Ochrolite (p. 618)......

39 45 Mendipite (p. 401). . ... 7-7'1 2'5-3
3:95-397| 3-3'5 ||Georgiadésite (p. 594). 71 35
3:914-02 5 Stibiotantalite (p. 590) (6:0-7-4 55

394-1 65 Montroydite (p. 412). .. 1:5-2

Luster METALLIC (AND SUBMETALLIC).
3:87-4-07| 5'5-6 |Stibnite (p.358)....... 4546 2

40405 556 (Famatinite (p.393). ... 4-57 35

4044 5-5'5 |Klaprotholite (p. 386) .. 46 25

4:1-4-2 1-1'5 |Hutchinsonite (p. 386) . 46 1-5-2

4244 4 Euxenite (p. 591)...... 465 65
443445 3 Chalmersite (p.366). .. 47 35

45 Chalcostibite (p. 386) . .| 475-5 I 34
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Specific Hard- Specific ‘Hard-
Gravity. ness. Gravity. ness,

Pyrolusite (p. 430)..... 473-486) 2-2'5 |Kentrolite (p. 539)..... 6-19 5
Polymignite (p. 591) . . .| 477485 65 Aikinite (p.388)....... 6-1-68 | 2-2'5
Stylotypite (p. 388). . .. 48 3 Stromeyerite (p. 366)...| 61563/ 2'5-3
Marcasite (p. 380)..... 48549 665 ||STEPHANITE (p.392) 6263 | 2-25
Aschynite (p. 591)..... 4:93; 5°17 56 ||Guanajuatite (p. 359)..| 6:25-66| 25-3'5
Urbanite (p. 477). ... .. 53 35 Mullanite (p. 388) .. ... 63 35
ZINKENITE (p. 385) ....| 53-535| 3-3'5 [||Geocronite (p.392) ....| 63645 25
Andorite (p. 385)...... 534 Wolfachite (p.382) .. .. 6-37 4:5-5
Sartorite (p.385)...... 5'39 3 Emplectite (p. 386)....| 6:3-6'5 2
Columbite (p. 588)..... 53660 6 Teallite (p. 394). . ... .. 64 1-2
Rathite (p. 386). ...... 54 3 Meneghinite (p.391). .. 64 25
DUFRENOYSITE b BISMUTHINITE

(P-387)............ 555 3 P.359). ........... 6-4-6-5 2
Chalcocite (p. 366). . ... - 5558 | 26-3 Schapbachlte (p. 387). 643 35
Yttrotantalite (p. 590) .| 5.5-5'9 5-5'5 ||Alloclasite (p.382)..... 66 45
Annerédite (p. 591). ... 57 6 Cosalite (p.387)....... 6-46-75| 2'5-3
Melanotekite (p. 539)... 57 65 Nagyagite (p.383) .. ... 6-85-7-2] 1-1-5
Bournonite (p. 388). ...| 57-59 2'5-3 ||Rammelsbergite
Seligmanite (p. 388). . .. 3 (p-382)............. 6-9-72 | 556
BOULANGERITE SafHorite (p. 382)...... 69-73 | 455

(p-387).......... 575-6'0| 253 ||Tantalite (p.588)...... 7-7-3 6
Hielmite (p. 591)...... 582 5 Lollingite (p. 381). ... .. 70-74 | 5-5'5
Diaphorite (p. 387)..... 59 2'5-3 [|Acanthite (p. 367).. ... 72-73 | 2-25
Glaucodot (p. 382). .... 5960 5 Krennerite (p. 383) .. .. 835
Arsenopyrite (p. 381)..| 5962 | 556 |Dyscrasite(p.361)..... 9498 | 354

V. CRYSTALLIZATION MONOCLINIC.
A. Luster NONMETALLIC.

Natron (p. 452)........ 144 1-1-5 ||Trona (p.453)......... 212 2-5-3
Mirabilite (p. 632) . .. .. 1'48 1'5-2 |Picromerite (p. 637). . 2:1-22
Whewellite (p. 641). . .. 25 Castanite (p.639)...... 2:12 3
Stercorite (p. 611)...... 1615 2 Quenstedtite (p. 637).. . 212 2-5
Aluminite (p. 639). .. .. 166 1-2  ||Heintzite (p. 622)...... 213 4-5
Alunogen (p. 638)......| 16-1'8 | 1-5-2 [|Hydromagnesite (p.452)| 216 35
Borax (p. 622)......... 1'69-1-72 | 2-2-5 ||Stilbite (p. 551)........ 2:16-220 | 354
Boussingaultite (p. 637).; 1-70 Scolecite (p. 557)..... 2:16-24 | 5-55
Apjohnite? (p. 637). . .. 178 15 Brushite (p. 611)....... 221 2-2'5
Fibroferrite? (p. 639). . . 1-84 2-2'5 ||Heulandite (p.548)....(2'18-222 | 354
Inyoite (p.622)........ 1-87 20 Darapskite (p. 619). . 220 2-3
Melanterite (p. 636) . .. 190 2 Phillipsite (p. 550) . . . .. 22 4-4'5
Halotrichite? (p. 637) . 1-9-2:0 Mesolite (p. 557)....... 2:2-24 5
Plckennglte (p. 637) . Blodite (p. 637)........ 225 25

Hydroboracite (p. 623) 1-9-20 2 Epistilbite (p. 549). . . .. 225 4-4'5
Gay-Lussite (p. 452). . 194 2-3 Gismondite (p. 552). . .. 226 45
Krohnkite (p. 638). .. .. 1-98 2'5 Laumontite (p. 552)....(2:25-2'36 | 3-54
Artinite (p. 453)....... 20 20 Metabrushite (p. 611) . . 229 2:5-3
Diadochite (p.618)....| 2035 3 Wellsite (p. 549)....... 2:28-2:37 | 445
Botryogen (p. 639).....]204-214 | 2-2'5 Natrochaﬁzite (p.638)..| 23 45
Mordenite (p. 548) .. . .. 2-08 34 ||Griffithite (p. 572) . . . .. 231 10
Kainite (p. 631)........ 207-2'19 | 2°5-3 |(|Gypsum (p.633)....... 2:31-2:33 | 1'5-2
Quetenite?. (p. 640) . . 208-2'14 3 Gibbsite (p.435)....... 2:3-24 [2°5-3'5
Copiapite (p.638)..... 210 25 Petalite (p. 455).. .. ... 2:39-2'46 | 6-6'5
Flokite (p. 552)........ 2:10 5 Colemanite (p. 621). ... 2:42 4-4'5
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A. LusTtER NONMETALLIC.

Hautefeuillite (p. 608). .
Brewsterite (p. 549). . ..
Harmotome (p. 550). . .
Pascoite (p. 609).......
Ectropite (p. 582)......
Haernesite (p. 608)
Wapplerite? (p. 611) . . .
Serpentine (p. 573) .. ..
Calcioferrite (p. 615). ..
Eudidymite (p. 455). . ..
Orthoclase (p. 457) . ...
Kieserite (p. 633)
Vivianite (p. 608)
Syngenite (p. 636)
Kaolinite (p. 578)......
Pharmacolite (p. 610) .
Clinochlore (p. 569) . . . .
Pectolite (p. 483). ... ..
Augelite (p. 614).. ... ..
Bavenite (p. 558) .. .. ..
Didymolite (p. 497). . ..
Creedite (p. 402).......
Glauberite (p. 625). ... .
Vilateite (p. 610)..... ..
Polyhalite? (p. 637). . ..
Muscovite (p. 560).. ...
Lepidotite (p. 562)
Biotite (p. 563)
Phlogopite (p. 565)... ..
Prochlorite (p. 571). . ..
Hyalophane (p. 460) . . .
Ganophyllite (p. 546) . .
Zinnwaldite (p. 563). ...
Cuspidine (p. 535)
Minguétite (p. 572) . . ..
Liroconite (p. 615)
g]y:lla'lslt(ﬁliite((p. 4782)). ..
ophyllite (p. 579) . . .
Prosopite (p. 402).... ..
Epistolite (p. 592)......
Corundophilite (p. 571)
Stilpnomelane (p. 572) .
Teniolite (p. 565)......
Custerite (p. 497). ... ..
Isoclasite? (p. 611).. ...
Roscoelite (p. 565). . . . .
Carpholite (p. 540).....
Datolite (p. 527). ... ...
Pachnolite (p. 402). .. ..
Thomsenolite (p. 402) . .
Cryolite (p.399).......
Mosandrite (p. 585). . ..
igzekite (p. ggé)) ......
rythrite (p.608)......
Symplesit/ep(p. 608). ...

Specific
Ciravity.

248
2:50--2-65
2:52~2'53

255

2-57

277
276-3
2:8-29
27-31

2°78-2'85
2-78-2-96
2805

Hard-
ness.
25 Cabrerite (p. 609). ... ..

5 Beraunite (p. 615)

45 Herderite (p. 601)......
25 Marilarite (p. 566) . . ...
4 Amphibole (p. 487).....

1 Leucosphenite (p. 585) .

2-2'5 ||Fremontite (p. 602). . ..
2:5-4 ||[Lazulite (p. 605). . ... ..
25 ‘Wagnerite (p. 600). . ...
6 Szomolnokite (p. 633) ..
6 Xanthophyllite (p. 567)
3-3'5 ({Seybertite (p. 566).. ...
1'5-2 ||Lepidomelane (p. 565)..
2-5 Bassetite (p. 617). .. . ..
2-2-5 ||Kottigite (p. 609)......
2-2-5 |Euclase (p.529).......
2-2-5 ||Glaucophane (p. 492) ..
5 Ludlamite (p. 614). . . ..
455 |[Spencerite (p. 612). .. ..
55 Lacroixite (p. 601)
4-5 Herrengrundite (p. 638)
3-5 |(Churchite? (p. 609). ...
2:5-3 ||Chondrodite (p. 536) . ..
34 Clinohumite (p. 536) . . .
2:5-3 ||Prolectite (p. 538)......
2-2:5 ||Spodumene (p. 480)....
2:5-4 (|{Hureaulite (p. 611).. ...
2:5-3 ||Johannite (p. 640)
2-5-3 |({Palaite (p. 607)........
1-2 Hibbenite (p. 612)
6-6'5 |/Pyroxene (p.474)......
445 ||Neptunite (p. 585).....
2:5-3 ||Johnstrupite (p. 585). . .
5-6 [Epidote (p. 531)
Rosenbuschite (p. 483) .
2-2-5 ||Trogerite (p. 617)......
455 ||Ottrelite? (p. 567)......
1-2 Gilpinite (p. 640)
45 Clinohedrite (p. 540). . .
1-1-5 [({Jadeite (p.479)........
2'5 Celsian (p. 460)........
34 Homilite (p. 529). .....
2:5-3 ||Dickinsonite (p. 607). ..
50 Piedmontite (p. 532). ..
1'5 Wohlerite (p. 484)
Sapphirine (p. 544) . ...
5-5'5 |[Riebeckite (p. 493).....
5-5'5 ||Fillowite (p. 607)

3 Triplite (p. 600)........
2-3 ORPIMENT (p. 357)....
25 Rinkite (p. 585)

4 Arfvedsonite (p. 494). . .!
4'5 _Srynadelphite (p. 606) ..
1'5-25 ||Titanite (p.583)....... !

25 Acmite (p. 479)....... .|

Specific
Gravity.
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Specific Hard- Specific Hard-

Gravity. ness. Gravity. ness.
Veszelyite (p. 612). .... 3'53 3:5~4 || Dihydrite (p. 605). . . .. . 444 4'5-5
Lavenite (p. 484). ..... 3:51-3'55 6 Sarkinite (p.601)...... 418 4-5
Chloritoid? (p. 567)....|3'52-3'57 | 65 i rostilpnite (p. 390) .. 4-2 2
Keilhauite (p. 585). . . .. 352-377 | 65 Thalénite (p. 529)..... . 42 65
Graftonite (p. 594). . . .. 37 5 Clinoclasite (p. 604)....|4'194:36| 2'5-3
Dietzeite (p. 619). ..... 370 34 ||Kermesite (p.383)..... 4546 | 1-1'5
Triploidite (p. 601)..... 37 4-5-5 ||Catopftrite (p. 618) ..... 4'5 55
REALGAR (p. 357)...... 36 1-5-2 ([Lautarite (p. 619)...... 459
Barytocalcite (p. 449). . 365 4 Monazite (p. 593).... .. 49-53 | 5-55
Adelite, Tilasite (p. 601)] 374 5 Linarite (p. 632)....... 53-545 25
Chalcomenite (p. 641). . 376 Lorandlte (p 386)..... 553 2-2'5
Azurite (p. 451)....... 377-3'83 | 3-5~4 ||Baddeleyite (p. 428)....|5'5;6:025 65
Leucophmmclte (p. 538) 38 556 ||Vauquelinite (p. 630)...| 58-6'1| 253
Allactite (p. 606)....... 3:83-3'85 | 45 Crocoite (p. 630)....... 590-61| 253
Allanite (p. 533).. 3:5-4'2 | 556 ||Agricolite (p. 510)...... 6:0?
Claudetite (p. 409) ..... 1385415 | 25 Tenorite (p. 412)....... 58625 34
Hodgkinsonite (p. 582) .| 391 4-5-5 |(Leadhillite (p. 631)..... 626-644| 25
Malachite (p. 450). . ... 39403 | 3-5~4 ||Lanarkite (p. 632)...... 6364 | 225
Durangite (p. 601). .. .. 394407 5 Atelestite (p. 606)...... 64 345
Hancockite (p. 533)....| 40 6-7 ||Alamosite (p. 483). .. .. 65 - 45
Partschinite (p. 510) . . . 40 6-5-7 ||Fiedlerite (p. 401) ......
Gadolinite (p. 529).. ... 4045 | 6-5-7 ||Hubnerite (p.642)..... 72-75| 555
Barylite (p. 498)....... 403 7 Raspite (p. 643) . ......
Taglite (p. 612)....... 408 34 Terlinguaite (p. 401). .. 87 2-3
Barthite 8) 612) ....... 419 3

B. LusTER METALLIC (AND SUBMETALLIC).

Baumbhauerite (p. 386) . 33 3 Semseyite (p.387). .... 595 2-3
Allanite (p. 533)....... 3542 | 556 (|[PoLyBasiTE (p.392).... 6062 | 2-3
Arizonite (p. 418)..... 425 55 Pearceite (p. 393)...... 6-15 3
Crednerite (p. 424)..... 49-5'1 45 FREIESLEBENITE
Smithite (p. 386)..... . 49 152 (P-387)............ 62-64 | 225
MiIARGYRITE (p. 386).. 51-53 | 225 Jordamte (p-391)...... 639 3
PragioNITE (p. 387).. 54 2:5 Wolframite (p. 641). ... 72-7°5 | 5-5'5
JAMESONITE (p. 386) 5560 23 SyYLvaNITE (p. 382)....] 7983 1-5-2
Rittingerite (p. 393).. 563 2-2'5 ||CALAVERITE (p. 383)... 9 2:5
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VI. CRYSTALLIZATION TRICLINIC.

A. Luster NoNMETALLIC.

Specific Hard- Specific Hard-

Gravity. ness. Gravity. ness.
Sassolite (p. 435)....... 148 1 Inesite (p. 546)........ 303 6
Lansfordite (p. 453). ... 1-54 2:5 Amblyfonite (p. 602)...|3:01-309 6
Hannayite (p. 611)... .. 1-89 Fairfieldite (p. 607) . . .. 310 35
Amarantite (p. 639). ... 2:11 2:5 Messelite (p. 607)...... 35
Meyerhofferite (p. 622). 2:12 2 Chalcosiderite (p. 616) . 311 45
Chalcanthite (p. 636)...|2:12-2:30] 25 Axinite (p. 534)........ 3:27 6:5-7
Rémerite (p. 638)...... 217 3-3'5 [Hiortdahlite (p. 485). .. 327 556
Ussingite (p. 470). .. ... 2:5 6-7 (Parahopeite (p. 607) ... 33 37
Microcline (p. 460). ... . 2:54-2'57| 6-6'5 |Babingtonite (p. 485) . .| 3-35-3:37| 5'5-6
Anorthoclage (p. 461) . .| 2:57-260 6 Celsian (p. 460)........ 1 337 6-6°5
Albite (p.464)......... 262-2-65| 6—6'5 (Rhodonite (p.484)..... 34-368) 5565
Oligoclase (p. 466). . . . . 2'65-267| 6-6'5 |Trimerite (p. 515)...... 347 6-7
Anemousite (p. 468). ... 268 Chloritoid? (p. 567)....| 3:52-3'57 65
Andesine (p. 466). ... .. 268-2'69| 6-6'5 ({Roselite (p.607)....... 3:5-3'6 35
Labradorite (p. 466). .. .| 2:70-2:72| 665 |Cyanite (p.526)........ 3:56-3'67| 5-725
Anorthite (p. 467)...... 2:74-2°76| 6-6'5 [Brandtite (p.607)..... - 367 5-5'5
Turquois (p. 613) 5-6 Pyroxmangite (p. 485). (. 38 556
Monetite (p. 606) 35 nigmatite (p. 494). ... 385
Anapaite (p. 607) 35 Margarosanite (p. 498) . 3:99 2:5-3
Stewartite (p. 607)..... 2:94 Tarbuttite (p. 604). .. .. 41 37
Schizolite (p. 483)...... 3:0-31| 5-55 [Walpurgite? (p.617). .. 576 35
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TABLE III. CRYSTALLINE HABIT.
1. ISOMETRIC SYSTEM.

In the following lists some species are enumerated whose crystalline habit is often so
marked as to be a distinctive character. ]

Cubes. — MEraruic LusTer: Galena; Pyrite. ] ] )

NonmeraLLic Luster: Fluorite; Cuprite (at times elonFat,ed into capillary forms),
Cerargyrite; Halite; Sylvite; Boracite; Pharmacosiderite. Also Percylite; Perovskite.

Cube-like forms occur with the following: Apophyllite (tetragonal); Cryolite (mono-
clinic). Also with the rhombohedral species: Chabazite: Alunite; Calcite; rarely Quartz
and Hematite.

Octahedrons. — METALLIC AND SUBMETALLIC LusTER: Magnetite; Franklinite; Chro-
mite; Uraninite. Also sometimes, Galena; Pyrite; Linnzite; Dysanalyte.

NonumeraLLic Luster: Spinel (incl. Hercynite and Gahnite); Cuprite; Diamond; Pyro-
chlore and Microlite; Ralstonite; Periclase; Alum.

Forms somewhat resembling regular octahedrons oceur with some tetragonal species, as
Braunite; Hausmannite; Chalcopyrite; Zircon, etc.; also with some rhombohedral species,
as Dolomite.

Dodecahedrons. — MgeTaLLic LusTER: Magnetite; Am: lgam.

NowMeTaLLic LusTEr: Garnet; Cuprite; Sodalite.

Tetrahexahedrons. — Native opper; Fluorite.

Trapezohedrons. — NoNMETALLIC LusTER: Garnet; Leucite; Analcite.

Pyritobedrons. — MeraLLic Luster: Pyrite; Cobaltite. Also Gersdorflite; Hauerite
(submetallic).

Tetrahedrons. — METALLIc L.usTER: Tetrahedrite.

NonMETALLIC LusTER: Sphalerite; Boracite; Helvite; Eulytite; Diamond; Zunyite.

The tetragonal sphenoids of Chalcopyrite sometimes closely resemble tetrahedrons.

II. TETRAGONAL SYSTEM.

Square Pyramids. — SusMeTaLLIc LusTER: Braunite; Hausmannite.

NonMETALLIC LusTER: Zircon; Wulfenite; Vesuvianite; Octahedrite; Xenotime,

Square Prisms. — NonNuMETALLIC LusTER: Zircon; Vesuvianite; Scapolites; Apophyllite;
Phosgenite.

Square tabular crystals occur with Apophyllite; Wulfenite; Torbernite.

Prisms nearly square are noted with a number of orthorhombic species, e.g., Topaz;
%daluilitg; ]g;:;burite: also with the monoclinic Pyroxene (100 A 010 = 90°, .

A = 87°

III. HEXAGONAL SYSTEM.

_Hexagonat Prisms. — NoxMeraLuic Luster: Beryl; Apatite; Pyromorphite; Vanadi-
nite; Mimetite (usually indistinet rounded forms). Also Nephelite; Milarite: Tysonite,
and others.

Hexagonal prisms are also common with the rhombohedral species: Quartz; Calcite;
Tourmaline; Willemite; Phenacite; Dioptase, etc. Again, with the Micas, etc. Numer-
ous rare species could be included here.

Many orthorhombic (or monoclinic) species having a prismatic a.n%le of about 60° (and
120°) simulate this form both in simple crystals and still more as the result of twinning.
Thus, Aragonite; Strontianite; Leadhillite; Iolite. It is also to be noted that the isometric
dodecahedron, e.g., of Garnet, has often the form of a hexagonal pyramid with trihedral
terminations (cf. Fig. 470, p. 175).

Tabular hexagonal prisms are noted with various species. Thus, MeTALLIc LUSTER:
‘(i}ragizte; Molybdenite; Hematite; Ilmenite; Pyrrhotite. NonmeraLuic Luster: Tri-

ymite. ’

Hexaﬁonnl Pyramids. — Apatite: Corundum (rhombohedral); Quartz (thombohedral-
trapezohedral): Hanksite.

This form is often simulated by various orthorhombic species, in part as the result of
twinning. For example, MeraLLic LusTer: Chalcocite; Stephanite; Polybasite; Jor-
danite; ete. Also Brookite.

NowmeraLric Luster: Witherite; Bromlite; Cerussite; Iolite.

Trigonal Prisms. — Tourmaline.

Rhombohedrons. — Angle 75° (and 105°): Caleite; Dolomite; Siderite; Rhodochrosite.
Angle not far from 90°: Chabazite; Alunite; Calcite; also Quartz; Hematite.

Scalenohedrons. — Calcite and allied Carbonates; Proustite.
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IV. ORTHORHOMBIC, MONOCLINIC AND TRICLINIC SYSTEMS.

Prismatic Crystals. — MeTaLLic LusTer: Stibnite; Arsenopyrite; Bournonite; Manga-
nite; Gothite, ete. ] )

NoxMeTaLLIc LUsTER: (orthorhombic) Topaz; Staurolite; Andalusite; Barite; Celes-
tite; Danburite. Also (monoclinic) Pyroxene; Amphibole; Orthoclase, and many others.

Epidote crystals are often prismatic in aspect (Fig. 894, p. 531).

Tabular Crystals. — Barite; Cerussite; Calamine; Diaspore; Wollastonite; Albite.

Acicular Crystals, — MEraLLic LusTteER: Stibnite; Bismuthinite; Millerite; Jame-
sonite; Aikinite, and other species.

NonmeTaLLic LustEr: Pectolite; Natrolite; Scolecite; Thomsonite, and other Zeolites.
Also Aragonite; Strontianite; less often Calcite. Also many other species.

Twin Crystals. — The habit of the twins occurring with many species is very character-
istic. Reference is made to pp. 165 to 172 and the accompanying figures for a presentation
of this subject.

TABLE IV. STRUCTURE OF MASSIVE MINERALS

Fibrous. — Fibers separable: Asbestus (amphibole); also the similar asbestiform va-
riety of serpentine (chrysotile); Crocidolite (color blue).

Fibers not separable, chiefly straight: Anthophyllite; Calcite; Gypsum. Also Aragonite;
Barite; Celestite; Anhydrite; Brucite; Enstatite; Wollastonite; Dufrenite; Vivianite.
See also Columnar below.

Fibrous-Radiated. — Wayvellite; Pectolite; Thomsonite; Natrolite; Stilbite, Scolecite;
and other Zeolites; Gothite; Malachit .

Columnar. — MEgTarLric Luster: Stibnite; Hematite; Jamesonite; Zinkenite, etc.

NoxMeranvic Luster: Limonite; Gothite; Aragonite; Amphibole (tremolite, actino-
lite, etc.); Epidote; Zoisite; Tourmaline; Sillimanite; Natrolite and other Zeolites; Stron-
tianite; Witherite; Topaz.

Cyanite has often a bladed . tructure.

Fibrous and columnar varieties pass into one another.

Lamellar-Stellate, — Gypsum; Pyrophyllite; Talc.

Foliated. — MrTaLnic Luster: Graphite; Molybdenite; Tetradymite; Sternbergite;
Nagyagite.

NonmerarLic Luster: Tale; Orpiment; Gypsum; Pyrophyllite; Serpentine; Gypsum.

Micaceous. — The Micas, p. 559: also the Brittle Micas, p. 566, and the Chlorites, p. 568.
Also Brucite; Orpiment; Tale; Torber-ite; Autunite.

Granular. — MeTaLLic Lusrer: Galena; Hematite; Magnetite. Many sulphides,
sulpharsenites; etc., have varieties which are fine-granular to compact and impalpable.

NoxMEeTaLLIc Luster: Pyroxene (coceolite); Garnet; Calcite; Barite, etc.

Botryoidal, Mammillary, Reniform, etc. — METaLLIc LusTEr: Hematite; Arsenic;
Allemontite.

NonmeTaLLic Luster: Malachite; Prehnite; Smithsonite; Calamine; Chalcedony;
Hyalite; rarely Sphalerite, etc. .

Stalactitic. — METaLLIc LusTter: Limonite; Psilomelane; Marcasite.

NowmeTaLLic Luster: Calcite; Aragonite; Gibbsite; Chalcedony.

Granular Cleavable. — MEetaLLic LusTER: Galena. .

Nowwmerartic Luster: Caleite; Dolomite; Sphalerite; Fluorite.

Odlitic. — Calcite; Aragonite; Hematite. o

Earthy. — NonMeTaLLic Luster: Magnesite; piolite

TABLE V. PHYSICAL CHARACTERS.
’ I. CLEAVAGE.

Cubic. — MeTaLLic LustERr: Galena. .

NonmetrarLic Lusrer: Halite: Sylvite. The cleavage of Anhydrite (also of Cyro-
lite) simulates this. Cf. also Corundum, p. 413. L .

Octahedral. — Fluorite; Diamond. Magnetite (also Franklinite) has often distinct
octahedral parting. .

Dodecahedral. — Sphalerite. Also, imperfect, Sodalite; Hauynite.
75Rho§nll)8hedtal.—0alcite and other species of the same group (pp. 437-445) angles

° an 5°.

Square Prismatic (90°). — Scapolite; Rutile; Xenotime.
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Prismatic. — Barite (78°%, 101°}); Celestite; Amphibole (54° and 126°), etc.

Basal. — METaLLIc LosTER: Graphite; Molybdenite.

Nownmerarric Luster: Apophyllite; Topaz; Tale; the Micas and Chlorites; Chalco-
phyllite, etc. Pyroxene often shows marked basal parting. -

Pinacoidal. — MEeraLLic Lusrer: Stibnite.

NonumeTarLic Luster: Gypsum; Orpiment; Euclase; Diaspore; Sillimanite; Cyanite;
Feldspars.

II. HARDNESS.

1. Soft Minerals. — The following minerals are conspicuously Soft, that is, H = 2
or less; they hence have a greasy feel. (See further the Tables, pp. 679 to 688.) .

MeTarLic Luster: Graphite; Molybdenite; Tetradymite; Sternbergite; Argentite;
Nagyagite; some of the Native Metals (Lead, etc.).

NonmerarLic Luster: Tale; Pyrophyllite; Brucite; Tyrolite; Orpiment; Cerargyrite;
Cinnabar; Sulphur; Gypsum.

Also Calomel, Arsenolite, and many hydrous sulphates, phosphats, etc.

2. Hard Minerals. — Minerals whose hardness is equal to or greater than 7 (Quartz = 7).

The following minerals are here included:

LusTER NONMETALLIC

QUARTZ (p. 403). .. ............... 7 Hambergite (p. 620)................ 75
Tridymite (p. 407) . ............. 7 ZircoN (p. 520). . .. ... .. 75

* Barylite (p. 498)................ 7 ANDALUSITE (p. 524)............... 75
Dumortierite (p. 543). ... ....... 7 BERYL (P-495). . .................. 75-8
Danburite (p. 522).............. 7-725 | Lawsonite (p. 540). . . .............. 7:5-8
Boracrte (p. 620).............. 7 Phenacite (p. 514;................. 75-8
Zunyite (p. 505). . ........... ... 7 Gahnite (p. 420). .. ................ 75-8
CYaNITE (p. 526). . ... ... .. ..... '5-725 | Hercynite (p. 420). ................ 75-8
TOURMALINE (p. 540). . .......... 7-75 | SpiNEL (p. 419). ... ... ... ... .. 8
GArNET (p. 5053) . ... ... ... .. 6-5-75 Toraz (p. 523). .. ... P 8
TourtE (p.497). .. ..ol 7-75 Rhodizite (p. 621).................. 8
STAUROLITE (p. 543) . ............ 7-7'5 | CHRYSOBERYL (p. 423).............. 85
Schorlomite (p. 510) . ........... 7-7'5 CorunpUM (p. 413)................ 9
Sapphirine (p. 544). . ............ 75 Diavonp (p.345).................. 10
Euclase (p. 529) .................. 75

The following minerals have hardness equal to 6 to 7, or 6:5— 7.

LusTER METALLIC: Iridosmine (p. 355); Iridium (p. 355); Sperrylite (p. 379).

Lyster Nonwmerariic: Ardennite (p. 539); Axinite (p. 534); Bertrandite (p. 539);
Cassiterite (p. 425); Chrysolite (p. 511); Diaspore (p. 431); Elpidite (p. 496); Epidote
(p. 531); Forsterite (Sp 513); Gadolinite (p. 529); Jadeite (p. 479); Partschinite (p. 510);
Sillimanite (p. 526); Spodumene (p. 480); Trimerite (p. 515).

III. SPECIFIC GRAVITY.

Attention is called to the remarks in Art. 302 (p. 199), on the relation of specific gravity to
chemical composition. Also to the statements in Art. 303 as to the average specific gravity
among minerals of metallic and nonmetallic luster respectively. The species in each of the
separate lists of Table IT of minerals classified with reference to crystallization are arranged
according to ascending specific gravities. - Hence the lists give at a glance minerals dis-
tinguished by both low and high density.

IV. LUSTER. (See Art. 364, p. 249)

Metallic. — Native metals; most Sulphides; some Oxides, those containing iron, man-
ganese, lead, ete.

Submetallic. — Here belong chiefly certain iron and manganese compounds, as Ilmenite;
Ilvajte; Columbite; Tantalite (and allied species); Wolframite; Braunite; Hausmannite.
Also Brookite; Uraninite, ete.

Adamantine. — Here belong minerals of high refractive index: (a) Some hard minerals:
Diamond; Corundum; Cassiterite; Zircon; Rutile. (b) Many species of high densily, as
compounds of lead, also of silver, copper, mercury. Thus, Cerussite, Anglesite, Phos-
genite, etc.; Cerargyrite; Cuprite; some Cinnabar, ete. (c) Also certain varieties of Sphal-
erite, Titanite and Octahedrite.
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Metallic-Adamantine. — Pyrargyrite; some varieties of the following: Cuprite, Cerus-
site, Octahedrite, Rutile, Brookite.

Resinous or Waxy. — Sphalerite; Sulphur; Elsolite; Serpentine; many Phosphates.

Vitreous. — Quartz and many Silicates, as Garnet, Beryl, etec.

Pearly. — The foliated species: Tale, Brucite, Pyrophyllite. Also (on cleavage sur-
faces) conspicuously the following: Apophyllite, Stilbite, Heulandite. Also, less promi-
nent: Barite; Celestite; Diaspore; some Feldspar, and others.

Silky. — Some fibrous minerals, as Gypsum, Calcite; also Asbestus; Malachite.

V. COLOR.

The following lists may be of some use in the way of suggestion. It is to be noted, how-
ever, that especially in the case of metallic minerals a slight surface change may alter the
effect of color. Further, among minerals of nonmetallic luster particularly, no sharp
line can be drawn between colors slightly different, and many variations of shade occur
in the case of a single species. For these reasons no lists, unless inconveniently extended,
could make any claim to completeness.

{a) METaLLIc LUSTER.

Silver-white, Tin-white. — Native silver; Native Antimony, Arseni¢ and Tellurium;
Amalgam; Arsenopyrite and Lollingite; several sulphides, arsenides, etc., of cobalt or
nickel, as Cobaltite (reddish); some Tellurides; (Bismuth (reddish).} No sharp line can
be drawn hetween these and the following group. :

Steel-gray. — Platinum; Manganite; Chaleocite; Sylvanite; Bournonite.

Blue-gray. — Molybdenite; Galena.

Lead-gray, — Many sulphides, as Galenz (bluish); Stibnite; many Sulpharsenites, etc.,
as Jamesonite, Dufrenoysite, ete. o

Iron-black. — Graphite; Tetrahedrite; Polybasité; Stephanite; Enargite; Pyrolusite;
Magnetite; Hematite; Franklinite.

Black (with submetallic luster). — Ilmenite; Limonite; Columbite; Tantalite, etc.;
Wolframite; Ilvaite; Uraninite, etc. The following are usually brownish black: Braunite;
Hausmaunite.

Copper-red. — Native copper. \

Bronze-red. — Bornite (quickly tarnished giving purplish tints); Niccolite.

Bronze-yellow. — Pyrrhotite; Pentlandite; Breithauptite.

Brass-yellow, — Chalcopyrite; Millerite (bronze). Pale brass-yellow: ' Pyrite; Mar-
casite (whiter than Pyrite).

Gold-yellow. — Native gold; chalcopyrite and pyrite sometimes are mistaken for gold.

Streak. — The following minerals of metallic luster are notable for the color of their
streak: i

Cochineal-red: Pyrargyrite.

Cherry-red: Miargyrite.

Dull Red: Hematite; Cuprite; some cinnabar.

Scarlet: Cinnahar (usualfy nonmetallic).

Dark Brown: Manganite; Franklinite; Chromite.

Yellow: Limonite.

Tarnish. — The following are conspicuous for their bright or variegated tarnish: Chal-
copyrite; Bornite (purplish tints); Tetrahedrite; some Limonite.

(b) NonmETaLLIC LUsTER.

Colorless. — In CRYSTALS: %uartz; Calcite; Aragonite; Gypsum; Cerussite; Angles-
ite; Albite; Barite; Adularia; Topaz; Apophyllite; Natrolite and other Zeolites; Ce-
lestite; Diaspore; Nephelite; Meionite; Calamine; Cryolite; Phenacite, etc.

Masstve: Quartz; Calcite; Gypsum; Hyaslite (botryoidal). )

White, — CrysTars: Amphibole (tremolite); Pyroxene (diopside, usually greenish).

Maseive: Caleite; Milky Quartz; Feldspars, especiaily Albite; Barite; Cerussite, Scapo-
lite; Tale; Meerschaum; Magnesite; Kaolinite; Amblygonite, etc.

Blue. — Brackse BLuE: Agurite; Crocidolite.

INpiGo-BLUE: Indicolite (Tourmaline}; Vivianite. .

AzURE-BLUE: Lazulite; Azurite; Lapis Lazuli; Turquois. )

PRUSSIAN-BLUE: Sapphire; Cyanite; Iolite; Azurite; Chalcanthite and many copper
compounds.
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SKY-BLUE, MoUNTAIN-BLUE: Beryl; Celestite.

VioLET-BLUE: Amethyst; Fluorite. .

GREENISH BLUE: Amazon-stone; Chrysocolla; Calamjne; Smithsonite; some Turquois;
Beryl.

gTeen.—BLACKISH GreEN: Epidote; Serpentine; Pyroxene; Amphibole.

EMERALD-GREEN: Beryl (Emerald); Malachite; Dioptase; Atacamite; and many other
copper compounds; Spodumene (hiddenite); Pyroxene (rare); Gahnite; Jadeite and Jade.

LuisH GREEN: Beryl; Apatite; Fluorite; Amazon-stone; Prehnite; Calamine; Smith-
sonite; Chrysocolla; Chlorite; some Turquois.

MounTaIN GREEN: Beryl (aquamarine); Euclase.

ArpPLE-GREEN: Talc; Garnet; Chrysoprase; Willemite; Garnierite; Pyrophyllite: some
Muscovite; Jadeite and Jade, Pyrophyllite.

PrstacHIO-GREEN: Epidote.

GRrass-GREEN: Pyromorphite; Wavellite; Variscite; Chrysoberyl.

Gravisa GREEN: Amphibole and Pyroxene, many common kinds; Jasper; Jade.

YELLOW-GREEN to OLIVE-GREEN: Beryl; Apatite; Chrysoberyl; Chrysolite (olive-
green); Chlorite; Serpentine; Titanite  Datolite; Olivenite; Vesuvianite.

Yellow. — SuLPHUR-YELLOW: Sulphur; some Vesuvianite.

ORANGE-YELLOW: Orpiment; Wulfenite; Mimetite.

STRAW-YELLOW, also WINE-YELLOW, Wax-veELLow: Topaz; Sulphur; Fluorite; Can-
crinite; Wulfenite; Vanadinite; Willemite; Calcite; Barite; Chrysolite; Chon(frodite;
Titanite; Datolite, etc. !

Brownisa YELLow: Much Sphalerite; Siderite; Gothite.

OcHER-YELLOW: Géthite: Yellow ocher (limonite). .

Red. — Rusy-RED: Ruby (corundum); Ruby spinel; much Garnet; Proustite; Vana-
dinite; Sphalerite; Chondrodite.

CocHINEAL-RED: Cuprite; Cinnabar.

HyaciNTH-RED., — Zircon; Crocoite.

ORANGE-RED. — Zincite; Realgar; Wulfenite.

CriMS80N-RED: Tourmaline (rubellite); Spinel, Fluorite.

ScarRLET-RED: Cinnabar.

Brick-rED: Some Hematite (red ocher).

Rose-RED to PINk: Rose quartz; Rhodonite; Rhodochrosite; Erythrite; some Scapo-
lite. Apophyllite and Zoisite; Eudialyte; Petalite; Margarite.

Pracu-BLOssom REp to Lirac: Lepidolite; Rubellite.

FLEsH-RED: . Some Orthoclase; Willemite (the variety troostite); some Chabazite;
Stilbite and Heulandite; Apatite; rarely Calcite; Polyhalite.

BrownisH RED: Jasper; Limonite; Garnet; Sphalerite; Siderite; Rutile.
RB!{)WIL—REDDISH BrownN: Some Garnet; some Sphalerite; S aurolite; Cassiterite;

utile.

CLoVE-BROWN: Axinite; Zircon; Pyromorphite.

YEeurowiss Brown: Siderite and related carbonates; Sphalerite; Jasper; Limonite;

- Géthite; Tourmaline; Vesuvianite; Chrondrodite; Staurolite.

Brackisn Brown: Titanite; some Siderite; Sphalerite.

Smoxy BrowN: Quarts.

Black: Tourmaline; black Garnet (melanite); some Mica (especially biotite); also
some Amphibole, Pyroxene and Epidote (these are mos’ly greenish or brownish black);
further, some Sphalerite and some kinds of Quartz (varying from smoky brown to black);
also Aﬁl]anite; Samarskite. Some black minerals with submetallic luster are mentioned
on p. 692.

Streak. — The streak is to be noted in the case of some minerals with nonmetallic luster.
By far the majority have, even when deeply colored in the mass (e.g. Tourmaline), a streak
differing but little from white. The following may be mentioned:

ORrANGE-YELLOW: Zincite, Crocoite.

CocHINEAL-RED: Pyrargyrite and Proustite.

ScarLeET RED: Cinnabar.

Brownisa rEp: Cuprite; Hematite.

BrowN: Limonite.

. The streak of the various copper, green and blue minerals, as Malachite, Azurite, etc.,
is about the same as the color of the mineral itself, though often a little paler.





