
APPENDIX B 

TABLES USEFUL IN THE DETERMINATION 
OF MINERALS 

THIS Appendix contains a series of tables, more or leas complete, of minerals arranged 
according to chemical com osition or to certain prominent crystallogra hic or ph sical 
characters. These, it  is d e v e d ,  will be of service not only to the s tugnt ,  but ago 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 f i s t  according to the 

rominent basic elements which they contain and secondly according to their acid radicals. 
Fable I1 is of Minerals arranged according to their System of Crystallization The other 
tablfts make no claim to completeness, being limited often to common a h  important 
specles. 

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. 

ALUMINIUM 
NOTE: - Aluminium is of such common occurrence among the silicate minerals tnat 

it is im racticable to list all of these minerals that contain it. Therefore only Chose ~ili- 
cates wRich ?re essentially aluminium minerals are included in the following list. 
Chloralluminite, A1Cl3.6H20. GIBBSITE, M203.3Hz0. 
CRYOLITE, NaaAlFe,. Hydrotalcite, Al(OH)8.3Mg(OH)*.3H20. 
Koenenite, Al,Mg, oxychloride. Shanyavskite, A120s.4Hz0. 
Fluellite, AIF3.H20. Dundasite, Pb(AIO)z(COJ)2. 
Prosopite, CaF2.2Al(F,0H)s. Dawsonite, NatAl(COa)3.2AI(OH)r. 
Pachnolite, Thomsenolite, NaF.CaF2.AlF3. Zunyite, (AI(OH,F,CI)Z)BAIZS~SOIZ. 

HzO. Topaz, [AI(F,OH) I2SiO4. 
Gearksutite, CaF2.Al(F,0H)3.H20. ANDALURITE, AlzSIOs. 
Rrthtonite, (Nrt2,M )Fz.3Al(F OH)a.2H20. SILLIMANITE, Al2SiOs. 
Creedlte, ~ c ~ F ~ . ~ A ~ ~ F , o H ) ~ . & s o ~ . ~ H ~ o .  Cyanite, A1,SiOs. 
Corundum, Al2Oa. Dumortierite, 8.4120a.BzOr.6SiOs.HzO. 
S inel, hlgO.M2O3. Staurolite, (AlO)r(AIOH)Fe(Si04)a. 
drcynite ,  Fe0.A1203. Knolinite, H&l2Si2O9. 
Gahnite, Zn0.A120a. Faratsihite, (A1,Fe)zOa.2Si0~.2H20. 
Chrysoberyl, Be0.Alz03. Halloysite, H,Al2SitOs.HZO. 
Uhllgite, Ca(Ti,Zr)Oa.Al (Ti,Al)Os. Newtonite, H8A12Si20L1.H20. 
DIASPORE, iilzOa.H20. Cimolite, 2Al~03.9Si02.6Hz0. 
Bauxite, A1208.2H20. Montmorillonite, H2AlzSlr01~.nHzO. 
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PI-ROPHYLWTE, HzAlr(SiOa)4. 
Allophane, A12SiOs.5Hz0. 
Melite, 2(Al,Fe)z03.Si02.8H,0. 
Collyrite, 2A1203.SiO2.9HZ0. 
Schrotterite, 8A1203.3Si02.30H20. 
Htbmlinite, Al,Sr, phos hate 
Plumhogurnmite, P~,A?, phosphate. 
Florencite, AI,Ce, phosphate. 
Georceixite, Ba0.2A1z0~.Pz0r.5H20. 
Crandallite, ~ C ~ O . ~ A ~ Z O ~ . ~ P I O ~ . ~ ~ H ~ O .  
Hartti*, (Sr,Ca)0.2A1~03.P~0~.sO~.5Hd. 
Duran~ite. NalAIF)AsOL. 

-. - --- 
~rernogtite, ( ~ a , ~ i ) A l ( ~ b , ~ j ~ o ~ .  
Lazul~te, 2AlPO4. (Fe,Mg) (OH)?. 
Tavistockite, CalP~0s.2A1(OH)2. 
Cirrolite, Ca3AI(P04)3.AI(OH)3. 
S nadel hite, ~ ( A ~ , M ~ ) A . S O ~ . ~ M ~ ( O H ) ~ .  
&matohe, (Al,Mn).4~0~.4Mn(OH)~. 
Barrandite, (A1,Fe)P04.2Hz0. 
Variscite. AIPOd.2Hd. 
~ u c i n i t e , ' ~ 1 ~ 0 ~ ; 2 ~ ~ 0 .  
Callainite, AlP04.2+HZ0. 
Zepharovichite, A1P04.3Hz0. 
Palmerite, HKZAIZ (P04)3.7HZO. 
RosiBrBs~te, Hydrous, Al,Pb,Cu, hosphate. 
WAVZLLITE, 4 ~ 1 ~ 0 , . 2 ~ 1 ( 0 ~ ) ~ . 9 & 0 .  
Fischerite, AIPOI.AI(OH)~.~:H~~. 
Peganite, AlP04.Al(OH)3.1 f H20. 
TWRQUOIS, CuO.3AhO3.2P2O~.9Hz0. 
Wardite. ~ A L O X . P ~ O ~ . ~ I I ~ O .  
sph r i& ,  4Ai~04.6i l(0~)3.  
Liskeardite, (Al,Fe)As04.2(Al,Fe)(OH)a. 

5Hz0. 
Evansite, 281P04.4,41(OH)3.12HzO. 
Ceruleolactite, 3AlzO~.2P~O~.10H20. 
Angelite, 2A110s.P~O6.3H~O. 
Berlinite, Trolleite, Attacolite Hydrous 
Minmite, Vashegyite 1 Alphosphates 
Soumansite, Hydrous, Al,Na, fluo-phosphate. 
Childrenite,2AIP04.2Fe(OH)3.2Ha0. 
Eosphorite 2A1PO4.2(Mn,Fe) (OH),.2Hz0. 
Egueiite, Ifydrous, Fe,Al,Ca, hos hate. 
Liroconite, C U ~ A ~ ( A S O ~ ) K . ~ C ~ ~ ( O & ) ~ .  

20Hz0. 
Henwoodite, -4l,Cu, hydrom phosphate. 
Ceruleite, CUO.~A~~O~.AS~OK.~H@. 
Kehoite, Hydrous, Al,Zn, phosphate. 
Goyazite, Ca3Allo PzOz3.9HzO. 
RoschCriF, (Mn,Fe,Cs)~.41(0H) (P04)Z.2Hx0. 
Svenberglte, Hydrous Al, Ca, phosphate 

and sulphate. 
Terernejevite, A1BOs. 
Rhodizite, Al,K, borate. 
Millosevichite, (Fe,AI)t(S04)a. 
S angolite, CueAlClSOl(i.9HxO. 
dumian, Al~Os.2S03. 
Kalinite, KA1(S04)2.12Hz0. 
Tschennigite, (NH4)AI(SO~)z.l2HzO. 
Mendozite, NaA1 (SO*)*. 12HiO. 
Pickeringte, M SO, A12(SO,)a.22HzO. 
Halotrich~te, F ~ % O ~ . A I ~ ( S O ~ ) ~ . ~ ~ H Z O .  
Apjohnite, M ~ S O ~ . A & ( S O ~ ) ~ . ~ ~ H Z O .  

Dietrichite, (Zn,Fe,Mn)SO~.Alz(SO4)H3.22~0. 
Alunogen, A12(S04)3.18Hz0. 
Cyanotrichite, 4CuO.Al203.SO5.8H20. 
Knoxvillite, Hydrous, Fe,Al,Cr, sulphate. 
Cyprusite, 7Fe~Oa.Al203.10SO~. 14H20. 
Aluminite, AIzOa.SO3.9HzO. 
Paraluminite, 2.41203.S03.10Hz0. 
Felsobanyite. 2A1203.S03. 10H20. 
Voltaite, ~(~~z,F~)O.~(A~,F~)~O~.~SO~.~H~O. 
ALUNITE, K2A16(OH)12. (S04)4. 
Lowiaite. Kz0.3A190~.4S02.9H~0. 
~lrneiii&, N~~SO~.A~;(SO~~~.~~~OH),.H~O. 
Ettringite, 6Ca0.AlZO3.3SO3.33Hz0. 
Zincaluminite, 2ZnS04.4Zn(OH)z.6AI(OH)3. 

5H10. 

ANTIMONY 
NOTE: -The antimonates are not in- 

cluded in this list. 
Allemontite, SbAs3. 
NATIVE ANTIMONY, Sb. 
Stibnite, Sb2S3. 
Kermeate, SbzSzO. 
Senarmontite, Valentinite, SbOa. 
Cervantite, Sbz03.SbzOs. 
Sti biconite, HzSbzOa. 
Stibiotantalite, (SbO)~(Ta,Nb)~0e. 

ARSENIC 
NOTE: - The arsenates are not included 

m this list. 
NATIVE ARSENIC, AS. 
Allemontite, SbAsc. 
REALGAR, ASS. 
ORPIMENT A4Sa 
Arseno &e, FeAsS. 
ArsenoEte, Claudetite, AsoO8. 

BARIrJhl 
Witherite, BaC03. 
Bromlite, (Ba,Ca)CO3. 
Barytocalcite, BaCOa.CaCO8. 
Hyalophane (Kz,Ba)Alz(SiOa)r. 
Celsian, ~ a h z ~ i . , ~ s .  
Cappelenite, Y,Ba, boro-silicate. 
Hyalotekite, (Pb,.Ba,Ca)B~(SiOa)lz. 
Barylite BarAbS1P24. 
~a r ameh te ,  BhFe" Fec"' Sild+. 
Brewsterite, H1(Sr,Ba,Ca)A12(SlOa)a 
Wellsite, (Ba,Ca,Kz)A12S!301c.3H~0. 
Harmotone, (K,,Ba)AlzS16014.5HtO. 
Edingtonite, BaAlzSia01o.3HzO. 
Benitoite, BaTiSiSO,. 
Leucosphenite, NarBa(TiO)z(SirOs)6 
Georce.ixite, Ba0.2A12O8.P2Os.5H~0. 
Femazlte, 3(Ba,Pb)0.2P~O~.8H20. 
Volborthte, Cu,Ba,Ca, vanadate. 
Uranocirgte, B~(UOZ)~P~O~.BHXO. 
Nitrobante Ba(N0s)r. 
Bmte, Bad0ior. 
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BERYLLIUM 
Chrysoberyl, BeA1204. 
Eudidymite Epididymite, HNaBeSi30e- 
Beryl. ~6?3dz(~i03)b 
Leucdphanite } Be,Ca,Na, silicates. 
Meliphanite 
Helvite, (Be, Mn,Fe) &X4hS. 
Danalite. (Be,Fe,Zn,Mn)7Si~01zs. 

TAmerite,' (Mn Ca)zSi04.Be~Si0,. 
Euclase ~ ~ e d ~ i 0 6 .  
 adol lid*, BezFeYZSi2O~o. 
Bertrandlte, HzBe4SlzOo 
Beryllonite, NaBePO4. 
Herderite, Ca[Be(F,OH)IPO4. 
Hembergte, Ber(0H)BOa. 

BISMUTH 
NATIVE BISMUTH, Bi. 
BIBMUTHINITE, Bi&. 
Guanajuatite, Bi~Ser. 
Tetradymite, Bi2<Te,S)a. 
Griinlin te Bi41eSa. 
Jossite, $e~rlite, bismuth tellurides. 
Daubreete Bi, oxychloride. 
Bismite, ~ ) i z ~ a .  
Bismutosptirite, Bi2(COs)a.2Bi20s. 
Bismutite, Bi?O3.CO~..q2q. 
Eulytite, A lcohte, BI~SI~OIZ. 
Pucherite, Evo~. 
Atelestite, HZB~~ABOS. 
Wdpurgite Bilo(UOz)a(OH)z,(hO4)4. 
Rhagite ~ $ ~ A s o ~ . ~ B ~ ( o H ) ~ .  
~rseno-&ismite, hydrous Bi anenate. 
Mixite, Hydrous Cu, Bi, arsenate. 
Uranosphaerite, (BiO)~U20,.3Hz0, 
Montanite, Bi?Qa.Te03.2HzO. 
Koechlinite, Bi203.MoOs. 

BORON 
NOTE: - The borates are not included in 

this llst. 
Sassolite, B (0H)s. 
Cappelenite, Y,Ba, bor~i l ica te .  
Hyalotekite, (Pb,Ba1Ca)B2(Si03)~z. 
DANBORITE, CaB~(S104)z. 
Datolite, HCaBSiOs. 
Homilite. Ca9eB,Si2010. 
h t e ,  ~ a , & ,  boro$ificate. 
Tourmaline, complex boro-silicate. 
Dumortierite, 8A1203.B203.6Si02.Hp0. 
Serendibite, lO(Ca;Mg)0.5Al?03.BsOs 
Manandonite, H44Li+AllrB,.S~Oa3. 
Bakente, Hydrous Ca, boro-sihcate. 
Searlesite, NaB (Si03)2. HzO. 
Liineburgite, 3M@.B~Oa.P20~.8HzO. 

CADMIUM 
Greenockite, CdS. 
Cadmiurnoxide, CdO. 
Otavite, Cd carbonate. 

CBSIUM 
Pollucite, 2Cs10.2A1~0a.9Si02.Hz0. 
Rhodizite, Al,K,Cs, borate. 

CALCIUM 

Labradorite I 
Anorthite, C~Al$i20g. 
Anemousite, Na~0.2Ca0.3Al2O3.9SiO2. 
Pyroxene, Ca,M etc., silicate. 
Wollastonite, ca8i03. 
PECTOLITE, HNaC~(Si0s)a. 
Schiaolite, HNa(Ca,Mn)z (SiO&. 
Rosenbuschite, near pectohte with Zr. 
Wohlerite, Zr-silicate and niobate of Ca,Na. 
Liavenite, Zr-silicate of Mn,Ca. 
Babin onite, (Ca,Fe,Mn)SiOs with 

Fez(%ol)x. 
Eortdahhte, (Na2,Ca) (Si,Zr)03. 
Amphibole, Ca, Mg, etc., silicate. 
Arfvedsonite, Na,Ca,Fe, silicate. . . ~ ~ ~ p " h p ~ d ~  } Na,Be,Ca, fluo-silicate. 
Cpterite, Caz(OH,F)SiO3. 
D~dymohte, 2Ca0.3A1203.9Si02. 
Ganomalite P ~ ~ ( P ~ O H ) Z C ~ ~ ( S ~ Z O , ) ~ .  
Nasonite, ~bd(~b~1)2~a4(~iz0. i)3.  
Mar arosanik, Pb (Ca,Mn)z(Si0,)3. 
~ a r l  stonite, Ca~ZnBi2Or. 
~ocb&gite, 5 (H2CaSi04) .2(CaPbS04). 
Haiiyn~te, NazCa(NaS0~.A1)AI~(S~04)a. 
Grossularite, C a d 2  (Si04)s. 
Andradite, CaaFe~(SiO4)3. 
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~laucochroite, ~ a a n ~ i b ~ .  
Trimerite, (Mn,Ca)Bi04.Be2Si04. 
SCAPOLITE GROUP, Mixtures of 

Ca4AlgSi6026 and Na4AlaSieOz4C1. 
Sarcolite, (Ca,Na2)3M~(Si04)3. 
MeUte, Na~(Ca,Mg)~~(Al,Fe)~(Si0~),. 
Cebolhte. H.CaiAlrSl*Otc. 

. . 
DANBURITE; CaB2(Si04)~. 
Guarinite, 2(K,Na)~0.8Ca0.5(Al,Fe,Ce)~O~. 

10SiO". 
- - 

~ o m i l i d ,  c & F ~ % s ~ ~ o ~ ~ .  
ZOISITE, C~(A~OH)A~Z(S~O~)J .  
Epidote, C&[(Al,Fe)OH](AI,Fe)2(SiO,)a. 
Pledmontite, Ca2(AlOH)(AI Mn)~ (S i0~ )~ .  
AUanite. (C~,F~)~(A~OH~(~.C~.F~)~(S~O~)~. 

P R E H ~ T E ,  HzCaz~Iz<SiO4)a. 
Harstlgite, Mn,Ca, sihcate 
Cuspidine, Ca2Si(0,F2),. 
ILVAITE, CaFe3(FeOH) (Si04)z. 
Clinohedrite, H2CaZnSiOs;. 
Stokesite, &CaSnSisO~l. 
Lawsonite, Hibschte, &CdzSinOlo. 
Beckelite, Caa(Ce,La,Di)rSid016. 
Angaralite, 2(Ca,Mg)0.5(Al.Fe)~O~.GSi0~. 
Serendibite, 10(Ca,~g)0.5&O~.B?O~.6SiO~. 
Silicomagnes~ofluonte, H ~ C ~ ~ M C ~ ; ~ S I ~ O T F ~ O .  
Grothine, Ca,Al, silicate. 
Aloisite, Fe,Ca,Mg,Na, silicate. 
Inesite, H~!Mn,Ca)sSi601~.3H~0. 
Hillebrandlte, CazSi04:H20. 
Crestmorelte, 4H2CaS104.3H20. 
Riversideite, 2CaSiOh.H20. 
Lotrite,3(Ca M$)0.2(Al,Fe)zOa.4Si02.2H20 
Okenite, ~2daSi206.~20.  
Gyrolite, HzCazSi*0,.H20: 
APOPHYLLITE, H ~ K C ~ ~ ( S I O ~ ) ~ . ~ ) H Z O .  
Ptilolite (Ca K ? , N ~ ~ ) A ~ Z S ~ I ~ O Z ~ . ~ H Z O .  
Mordenlte, ( k a , ~ ~ , ~ t l l ) q l ~ ~ ~ ~ & . 2 0 ~ ~ 0 .  
HEULANDITE, H4CaAlz(S~OII)B.3H~0. 
Brewsterite, Hg(Sr,Ba,Ca)Al~(SiOs)6.3HzO. 
Epistilbite, H ~ C ~ A I ~ ( S ~ O ~ ) ~ . ~ H Z O .  
Wellsite, (Ba,Ca,h'z)Al~Si~Olo.3H~0. 
Phillipsite, (1~~,Ca)Al~Si0~~.4~HpO.  
Stilbite, (Na2,Ca)A12SigO~~.6Hn0. 
Flokite, H8(Ca,N~)A12Si9026.2H20. 
Gismondite, CaA12SizOs.4H20. 
Laumontite, H4Ca1U2Si4Ol4.2H~O. 
Laubanite, Caz&Si6O16.6H20. 
CHABAZITE, (C~,NBZ)AI&~OIP.~H~O. 
Gmelinite, (Ns,Ca)Al&irO12.6H20. 
Levynite, CaAlzSi301o.5HzO. 
Faujasite, H4NazCaA1&i~~Oas.18HfIz0. 
Scolecite, Ca(AlOH)s(SiOa)s.2H~0. 
Mesolite, N~~A~~SI~OI~.~HZO+~[C~A~ZS~~OS~ 

3HzOI. 
Gonnardite, (Ca,Na2)~AlzSiP16.5+H~O. 

Thomsonite, (Nsn,Ca)AlzSizO8.2+H20. 
Hydrothomsonite, (H2,Na2,Ca)A12Si208. 

5Hz0. 
Arduinite, Ca,Na, zeolite. 
Echellite, (Ca,Na2)0.2Al2O3.3SiOz.4HzO. 
Epidesmine, (Na2,Ca)Al2Si60~g.6HzO. 
Stellerite, Cai%l28ifi18.7H20. 
Erionite, H~CaKzNazAl2SisO1i.5HzO. 
Bavenite, CaaAl2(Si03)g.H20: 
Bitylte, Hydrous, Ca,Al, elhcate. 
Marnarite. HzCaAlrSijilO,.. 

~ e n o s s e ,  H4Ca2(Y,Er)2CSi,017. 
Plazolite, 3CaO.Al~lzO,.2(SiO~,C0~) .2H20. 
Thaumasite, CaSi03.CaCOa.CaS04.15Hz0. 
Spurrite, 2CatSi04.CaC03. 
Uranophane, Ca0.2U03.2Si02.6H20. 
Bakerite, Hydrous Ca boro-silicate. 
TINANITE, CaTiSiOl. 
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,niobate 

I1 I1 

Chalcolamprite, RNb2O8F2.RSiO3. 
Microfie, Ca2Tat07. 
Ber~ehlte, (Ca,Mg,Mn,Ns)3As208. 
Graf tonlte, (Fe,Mn,Ca)Sz08. 
Apatite, Can(CaF) (PO,),. 
Fermorite, (Ca,Sr)r[Ca(OH,F)'I[(P,As)Od3. 
Wilkeite, 3Caa(P04)2.CaC03.3Caa[(Si04) 

(SO,)].CaO. 
Svabite,' Ca arsenate. 
Spodiosite, (CaF)CaPO,. 
Adelite (MgOH)CaAs04. 
Tilasite (MgF)CaAsO,. 
Herderite, Ca[Be(F,0H)]P04. 
Jeieki te NadCaAl(AI0) (F,0H)4(P04)2. 
~randaliite, ~ C ~ O . ~ A ~ Z O ~ . ~ P ~ O ~ . ~ O H ~ O .  
Lacroixite, Na~(Ca,Mn),Al,(F,OH),PaOI6. 

2H20. 
~lciovolborthite, (Cu, C:a),V208. (Cu,Ca) 
\ - --," 

Tavistockite, Ca3PzOe.2Al(OH)2. 
Cirrolite! CaaAl(PO4),.Al(OH),. 
Arseniosiderite, C ~ , F ~ ( A S O , ) ~ . ~ F ~ ( O H ) ~ .  
Retzian, Y,Mn,Ca, arsenate. 
Arsenkpleite, (Mn,Ca)o(Mn,Fe)z(OH) 6 

(MU4)b. 
Collophanite, Ca,P208.H20. 
Pyrophosphorite, Mg2P*0,.4(CaJPs( 

Ca2P2O7). 
Rosehte, (Ca,Co,Mg)3As208.2H20. 
Brandite, C~MnAszOs.2H20. 
Fairfiel,dite, Ca2MnPz08.2Hz0. 
Messel!te, (Ca,Fe)3P208.2+H&. 
Anapate, (Ca,Fe),P208.4H20. 
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Picr~~harmacolite, (Ca,Mg)AszOs.6HzO. 
Churchite, Hydrous Ca,Ce hosphate. 
Fernandinite, C ~ O . V ~ O ~ . ~ J ? ~ S . ~ ~ H Z O .  
Pascoite, 2Ca0.3V20s.llH~0. 
Pintadoite, ZCaO.VzOs.9HzO. 
Pharmacolite, HCaAsO,.2HzO. 
Haidingerite, HCaAsOr.Hz0. 
Wapplerite, HCaAsO4.3+H2O. 
Brusl$$, HCaP04.2H20. 
Martmlte, HIC~~(PO~)~ .+HZO.  

*. tH20. 
Volborthite, Cu,Ba,Ca, vanadate. 
Mazapilite, Ca3Fez(AsOr)(.2FeO (OH).5H20. 
Yukonite, (Caa,Fez"')(hO4)2.2Fe(OH)3. 

5HqO. 
~alciGf&rrite, Ca3Fez(P04)4.Fe(OH)3.8H20. 
Borickite, Ca3Fez(POr)4.l2Fe(0H)~.6Hz0. 
Egueiite, Hydrous Fe,Al,Ca, phosphate. 
Goyazite, CasAl~oPzOZ3.9H~0. 
Roschkrite, (Mn,Fe,ca)~Al(oH) (PO&. 

2Ha0. 
k:2k ) C~(UOZ)ZPZO~BHZO. 
Uranospinite, Ca(UO~)~Asz0~.8H20. 
Tyuyamunite, Ca0.2U03.VzOs.4H~O. 
Rome~te, CaSbzOl. 
Lewisite, 5Ca0.2Ti02.3Sb2O5. 
Mauzeliite, Pb,Ca, t~tano-antimonate. 
Podolite, 3Ca3(P04)~.CaC03. 
Svanberste, Hydrous Al,Ca, phosphate and 

sulphate: 
Nitrocgcite, Ca(N03)z.nH~0. 
Lautante, Ca(103)2. 
Dietzeite, Ca iodo-chromate. 
Nordenskiiildine, CaSn(BO3)z. 
Howlite, H6CazB5SiOlr. 
COLEM.~NITE, CazB6011.5HzO. 
Inyoite, 2C?0.3B,03.13Hz0. 
Meyerhoffer~te, 2Ca0.3B~0~.7H~O. 
Ulexite, NaCaB5O9.8H20. 
Bechiite, CaB407.4H20. 
Hydroboracite, CaMgBsOl1.6H20. 
GLAWERITE, N&2SOr.CaSOI. 
e&d,?lt j CaSOr. 
Gypsum, CaSOr.2Hz0. 
Syngenite, C&O4.KBO4.Hz0. 
Polyhalite, 2CaSOr.MgSO~.K~S0r.2H20. 
Ettringite, 6CaO.A12O3.3S03.33H~0. 
Uranopilite, CaUsS2031.25Hz0. 
SCHEELITE, CaW04. 
Powellite, Ca(Mo,W)Or. 
Whewellite, CaC20n.HzO. 

CERIUM EARTHS 
T sonite, (Ce,La,Di)F3. 
docer i te ,  (Ce,La,Di)zOR. 
Yttrocerite (Y,Er,Ce)F3.5CaF2.H20. 
Pans~te, [ ( ~ ~ , L ~ , D ~ ) F ] z . c ~ c o ~ .  

Bastniisite, (CeF)COa. 
Ancylite, 4Ce(OH)COa.3SrCOa.3HzO. 
Ambatoarinite. Rare earths. Sr. carbonate. 

Melanocerite 
Caryocerite 1 Ca,Ce,Y, Ruo-silica-. . . 
SGnstrupine j 
Tritomite, Th,Ce,Y,Ca, fluo-silicate. 
Mackintoshite. U.Th.Ce. silicate. 
Allanite, ~ a , ~ e , ~ k , A l ' ,  silicate. 
Cerite, Ce, etc., silicate. 
Beckelite, Ca3(Ce,La,Di)cSiaOls. 
Hellandite, Ce, etc., Al,Mn,Ca, silicate. 
Bassite, Sc. etc., silicate. 
Britholite, be, etc., silicate and phosphate. 
Erikite, Ce, etc., silicate and hosphate. 
Tschdkinite, Ce,Fe, titano-siicate. 
Johnstrupite 
Mosandnte 1 Ce, etc.. titano-silicates. 
Rinkite 
Knopite, Ca, & e, titanate. 
Pyrochlore, Ca,Ce, niobate. . . .  

I1 I1 

Chalcolamprite, R"Nb2O6FZ.R"SiO~. 
K o ~ ~ i t e .  Ca.Ce. niobate. 
~ e & o & t e . ' ~ . & . ~ e . ~ .  niobate. 
sipflitel ~ r i ~ e :  nibbite: 
Yttrotantalite, Fe,Ca,Y,Er,Ce, tantalate. 
Samarskite, Fe,Ca,U,Ce,Y, niobate. 
Aeschynite, Ce, niobate-titanate. 
Polvmianite. Ce. Fe, Ca. niobabtitanate. 
~uxeni ik  ' ' ' 

Polycrase Y,Ce,U, niobate- 
Blomstrandine-Priorite 
MONAZITE, ( ~ e , ~ a , ~ i ) ~ b r .  
Florencite, Ce,Al, phosphate. 
Rhabdophanite, Hydrous Ce,Y, phosphate. 
Churchite, Hydrous Ce,Ca, phosphate. 

CHROMIUM 
Daubrkelite, FeS.CrZS,. 
Chromite, Fe0.Crz03. 
Stichtite, 2MgC03.5Mg(OH)2.2Cr(OH)3. 
Uvarovite, Ca3Crt(SiO4)3. 
Furnacite, Pb,Cu, chrom-arsenate. 
Dietsite, Ca iodo-chromate. 
CROCOITE, PbCr04. 
Phaenicochroite, 3Pb0.2Cr03. 
Vauquelinite, ~(P~,CU)C~O~.(P~,CU)~P~O~. 
Bellite, Pb, arseno-chromate. 
Knoxvillite, Hydrous Fe,Al,Cr, sulphate. 
Redingtonite, Hydrous Cr sulphate. 

COBALT 
Sychnodymite, (C0,Cu)rSs. 
LINNBITE, C O ~ S ~ .  
Carrollite, CuCo2S4. 
Badenite, (c~,Ni,Fe)~(As,Bi)~: 
Cobaltnickelpyrite, (Co,Ni,Fe)SZ. 
SMALTITE, CoAsz. 
COBALTITE, CoAsS. 
Willyamite, CoSz.NiSz.CoSbz.NiSq. 
Villamaninite, Cu,Ni,Co,Fe, sulphlde. 



Skutterudite, Co.4~~.  
Safflorite, Cohr. 
Glaucodot, (Co,Fe)hS. 
Spbrocobaltite, CoC03. 
Remingtonite, Hydrous, carbonate. 
Rosclite, (Ca, Co, Mg)&zOn.2HaO. 
Erythrite, CO&ZO~.BHZO. 
Forbesite, Hz(Ni,Co)zAszOa.SHaO. 
Bieberite, CoS04.7H~0. 

COPPER 
Native Copper, Cu. 
Horsfordite, Cu&b. 
Domeykite, Cu&. 
Mohawkite, CusAs. 
Algodonite, Cuds. 
Whitneyite, C u A .  
Cocinerite, CurAgS. 
Rickardite, Cu4Tp3. 
Berzelianite, CuzSe. 
Eucairite, CuBe.Ag2Se. 
Zorgite, Pb,Cu, selenide. 
Crookesite, Cu,TI, selenide. 
Umangite, CuSe.Cu2Se. 
Chalcocite, Cuss. 
Stromeyrite, (Ag,Cu)oS. 
Chalmersite, CuzS.Fe4S6. 
COVELLITE, CuS. 
Sychnodymite, (Co,Cu)rSs. 
Bornite, CurFeS4. 
Carrollite, CuS.C&. 
Chalcopyrite, CuFeS?. 
Villamaninite, Cu,Nl,Co,Fe, sulphide. 
Eichbefgite, (Cu,Fe)&.3(Bi,Sb)&. 
Histr~xlte, 5CuFeS2.2SbBs.7Bi2S3. 
C~~robismutite, 3Cu,S.4BizS3. 
Emplectite, CuzS.BiZS3. 
Chalcostibite, CuzS.SbSa. 
Hutchinsonite, (Tl,Ag,Cu)zS.AszSa + PbS. 

ASZSI? 
Klaprotholite, 3CueS.BisSa. 
Bournonite, 3(Pb,Cuz)S.SbnSs. 
Seligmamite, 3(Pb Cu%)S.AsBa. 
Aikinite, Z P ~ S . C U ~ ~ . B ~ ~ S ~ .  
Wittichenite, 3CuzS.Bi8~. 
Stylotypite, 3(Ca,Ag2,Fe)S.ShSs- 
Lengenbachite, 7[Pb,(Ag,Cu)2]S.ZAssS8. 
Falkenhaynite, 3CuB.SbrSr. 
Tetrahedrite, 4Cu8.SbzSs. 
TENNANTITE, 4CutS.hSs. 
Goldfieldite SCuaS.(Sb,As,Bi)z(S.Te)3. 
Enmgite! 36uns.Asz~s. 
Famatmnlte, 3Cu8.SbSs. 
Sulvanite, 3CuzS.VSs. 
Epigenite, 4Cu8.3FeS.AszS6. 
STANNITE. Cu2S.FeS.SnS2. 
  an to kite, CuC1. 
Marshite. Cur. - - 

Mieraite,'4~ I.Cu1. 
ATACA~TE,  &UC~*.~CU(OH)~. 
Percylite, PbCln.CuO.Hz0. 
Boleite. 9PbC12.8Cu0.3AgC1.9HzO. 
Pseudobolelte. 5PbCle.4C~0.6HzO. 

Cumengite, BP~CIZ.~CUO.SH&. 
Tall in~te H drous Cu chloride. 
Cuprite, h2d. 
Tenorite, Paramelaconite, CuO. 
Crednerite, 3Cu0.2Zn203. 
Rosasite, ~ C U O . ~ C U C O ~ . ~ Z ~ C O ~ ?  
Malachite, CUCO~.CU(OH)~. 
Azurite, 2CuCOa.Cu(OH)z. 
Aurichalcite, 2(2n,Cu)C03.3(Zn,Cu)(OH),. 
Voglite, H drous U,Ca,Cu, carbonate. 
Dioptase, ~ T ~ E ; ? C U S ~ O ~  
Planchkite, HICU~(CU.OH)~(S~O~)~~. 
CHRYSOCOLLA, CuS10a.2H20. 
Shattuckite, 2CuSiOs.H,O. 
Bisbeeite, CuSiO,.HzO 
Olivenite, Cu2(0H)AsO4. 
Libethenite, Cul(OH)PO,. 
CaIciovolborthite, ( C U , C ~ ) ~ V ~ O ~ .  

(Cu,Cn)(OH):'. 
Turanite, 5CuO.V~0~.2H20. ezhze Pb,Cu, vanadates. 
Furncite, Pb,Cu, chrom-arsenate. 
Tsumebite, Pb,Cu, phosphate. 
Clinoclasit'e, Cu~As20~.3Cu(OH)2. 
Erinite, CuAs?08.2Cu(OH)2. 
Dihydrite, CurP?Oa.ZCu(OH)?. 
Pseudomalachite, C U ~ P ~ O ~ . ~ C U ( O H ) ~ .  
Trichalcite, Cu3AszOn.5HzO. 
RosiBrhite, Hydrous Al,Pb,Cu, phosphate. 
Euc~oite, Cu3As~0~.Cu(OH)~.6H~0. 
Co,nichalcite, (Cu,Ca)3AszOs. (Cu,Ca) (OH),. 

-,-II?O. 

~azl&, C"sPe0s.C~ (OH)2.2HzO. 
Leucochalc~te, CU~A~ZO~.CU(OH)~.~H~O.  
Barthite, 3ZnO.Cu0.3As~Os.2H~0. 
Volborthite, Hydrous, Cu,Ba,Ca, vanadate. 
Cornwallite, CU~A~ZO~.~CU(OH~Z.H~O.  
Tyrolite, Cuds~0~.2Cu(OH)~.7H~O. 
Chalcophylhte, 7CuO.AszOa.14H20. 
Veszelyite, Hydrous Cu,Zn, phospho-ar- 

senate. 
Turquois, C U O . ~ A I ~ O ~ . ~ P ~ O ~ . ~ H @ .  
Liroconite,CuaAl (AS~,)~.~CUAI(OH)~.~OH~O 
Chenevixite, C U ~ ( F ~ O ) ~ A ~ ~ O ~ . ~ H ~ O .  
Henwoodite, AI,Cu, hydrous phosphate. 
Ceruleite, Cu0.2A1~03.As~06.8H~O. 
Chalcosiderite, Cu0.2Fe2Os.2P20,.8H20. 
Torbernite, CU(UO~)~P*O~.~H~O.  
Zeunerite, Cu(UOz)&zOs.8HzO. 
Mixite. Hydrous Cu,Bi, arsenate. 
~ r i ~ ~ k e i t e ,  Cu, arsenite. 
Lindackerite, 3Ni0.6CuO.SOa.2As206.7H20. 
Gerhardtite. Cu fNOsL.3Cu (OH),. . ,- 

Hydro~ anite, Cu~db. 
va'arquetnite, 2(Pb,Cu)CrO~.(Pb,Cu)3PzO~. 
Connekte, C~SO~.~C~C~Z.~SC~(OH)~.HZO. 
Spangolite, C~sAlClS0io.9HaO. 
RROCHANTITE, CuS0+3Cu(OH)z. 
Dolerophanite, CupSO,. 
Cnledonite, 2(Pb,Cu)O.SO3.H20. 
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Linarite, (Pb,Cu)SOd. (Pb,Cu) (OH),. 
Anthrite, CuS04.2Cu(OH)z. 
Pisanite, (Fe,Cu)SO4.7H20. 
Boothite, CuS04.7H~0. 
Cupromagnesite, (Cu,Mg)S04.7HzO. 
CHALCANTHITE, CuS04.5HzO. 
Krohnkite, CuS04.Na2S04.2H20. 
Natrochalcite, Cu4(0H)2(SO~)2.Na2S04.2H20 
Phillipite, CuSOa.Fez(S0,)3.nHt0. 
Langte, CuSO4.3Cu(OH)2.H20. 
Herrengrundite, ~(CUOH)~SO~.CU(OH)Z. 
Vernadskite, ~CUSO~.CU(OH)Z.~HZO. 
Kamarezite, Hydrous basic Cu sulphate. 
Cyanotrichte, 4CuO.Al203.SO3.8H20. 
Serpierite, Hydrous basic Cu,Zn, sul hate. 
Beauerite, CUO.P~O.F~~O~.~SO..~HZ~. 
Johannite, Hydrous Cu,U, sulphate. 
Gilpinite, (Cu,Fe,Naz)O.UO3.SOa.4HzO. 
Chalcomemte, CuSeOa.2HzO. 
Cuprotiungatite, CuWO,. 

GOLD 
Native Gold, Au. 
Petzite, (Ag,Au)zTe. 
SYLVANITE, (Au,Ag)Tel. 
Krennerite, (Au,Ag)Te2. 
CALAVERITE, AuTez. 
Muthmannite, (Ag,Au)Te. 
Nagyagite, Au,Pb, sulpho-telluride. 

IRON 
Native Iron, Fe. 
Awaruite, FeNi2. 
Josephinite, FeNi3. 
Chalmersite, Cu2S.Fe4Ss. 
Sternbergite, AgS.FerS5. 
Pentlandite, (Fe,Ni)S. 
Pyrrhotite, FeS. 
Troilite, FeS. 
Daubrbelite, FeS.CnS3. 
Badenite, (co,Ni,Fe)z(A~,Bi)~ 
Chalcopyrite, CuFeS,. 
Pyrite,-FeB. 
Bravoite, (Fe,Ni)Sz. 
Cobaltnickel~vrite, iFe.Co.NiS-,. 

- - -  - -  
~ r s e n o ~ y h t e ,  ~?;ASS. 
Eichbergite, (Cu,Fe)~s.3(Bi,Sb)&. 
Histrixite, SCuFeSz.2SbzS3.7BizSs. 
Berthierite, FeS.SbzS3. 
Stylotypite, 3(CusAgz,Fe)S.SbSs. 
Molysite, FeCl,. 
Lawrencite, FeC12. 
Rinneite, FeC12.3KCI.NaCl. 
Kremersite, KC12.N&CI.FeClZ.H2O. 
Ewthrosiderite, 2KCl.FeCla.H20. 

DIX B 

Vredenburgite, 3Mn304.2FezOa. 
Hercynite, Fe0.AL03. 
Magnetite, FeO.FezOs. 
FRANKLINITE, (Fe, Zn, Mn)O. 

(Fe,Mn)>Os. 
Magnesioferrib, Mg0.Fe203. 
Jacobsite, (Mn,Mg)o.(Fe,Mn)~o~ 
Chrornite, Fe0.Cr203. 
Pseudobrookite, Fer(TiO&. 
Bixbyite, FeO.MnOz. 
G6thite, Fe203.H20. 
Lepidocrocite, Fep3.H20. 
Limonite, 2Fez03.3Hz0. 
Turgite, 2Fez03.Hz0. 
Hydrogothlte, 3F@O3.4H20. 
Xanthosiderite, FezO3.2HZ0. 
Esmeraldaite, Fez03.4Hz0. 
Pyroaurite, Fe(OH)3.3Mg(OH)z.3Hz0. 
Skemmatite, 3MnO2.2FeZO3.6H2O. 
Beldongrite, 6Mn203.Fe203.8H20. 
Ankerite, 2CaC03.MgC03.FeCOS 
Mesitite. 2MeCOX.FeCO1. 
~istomeiite, &&O~.F~CO~. 
Siderite, FeCO1. 
Brugnat~llite,MgC03.5Mg(OH)~.Fe(OH)~. 

4Hz0. 
HYPERSTHENE, (Fe,Mg)Si03. 
ACMITE. NaFe(SiOdl. 

Hematite. Fed3.  
ILMENITE; FeTiOa. 
Senaite, (Fe,Mn,Pb)O.TiO,. 
Arizonite, Fez03.3Ti02. 
Sitaparite, 9Mn~03.4Fez03.Mn0~.3Ca 



670 APPENDIX B 

Prochlorite, Fe,Mg,chlorite. 
Moravite 2Fe0.2(AlJFe)20a.7SiOt.2H~0. 
~ronstediite, 4FeO.ZF~03.3SiOZ.4H10. 
Thuringite, ~F~O.~(A~,F~)~O~.~S~OZ.~HZO. 
Brunsvjgite, 9(Fe,Mg)0.2AI2O~.6SiO2.8H20. 
Griffith~te, 4(Mg,Fe,Ca)O. (AllFe)zOa.5S10z. 

7H20. 
Chamosite, Fe,Mg, silicate. . -. 
Stilpnomel'ane fi silicates. 
Minguktite 
Strigovite, HBe2(Al,Fe)2Sit011. 
Spodiophyllite, (Nai,Kz)2(Mg,Fe)a(Fe,Al)z 

!SiO?)*. 
~ d i d o i i k ,  Fe,Mg,K, silicate. 
Glauconite, Hydrous Fe,K, silicate. 
Pholidolite. Kz0.12(Fe,Mg)0.A1~0~.13Si02. - 

5Hz0. 
Faratsihite, (Al,Fe)zOr.2Si0~.2H~O. 
Melite, 2(A1,Fe)zOg.Si0~.8H10. 
Chloropal, HeP~z(S104)~.2HzO. 
Miillerite, FezS~30s.2H~0. E%$," )Hydrous ferric silicates. 
Astrophyllite, Na, K, Fe, Mn, titano-sil- 
icate. 
Narsarsukite, Fe,Na, titano-silicate. 
Neptunite, Fe,Mn,Na,K, titano-silicate. 
Joaquinite, Ca,Fe, t~tano-sihcate. 
Dysanalyte, Ca,Fe, t,itano-niobate. 
Geikielite, (Mg,Fe)TiOa. 
Delorenzite, Fe,U,y, titanate. 
Neotantalite, Fe tantalate. 
COLUMBITE. TANTALITE. (Fe.Mn) 

~ & i o ~ i i % , ' & e ~ ~ a , ~ b ) z ~ , .  
Yttrotantalite, Fe,Ca,Y,Er,Ce, tantalate. 
Samarskite, Fe,U,Y, etc., niobate-tantalate. 
Hielmite. Y,Fe.Mn,Ca, stanno-tantalate. 
~onirnolite; Pb,Fe; antimonate. 
TRIPHYLITE, Li(Fe,Mn)P04. 
Graftonite, (Fe,Mn,Ca)aPzOs. 
Triplite, (RF)RP04 ; R = Fe,Mn. 
Triploidite (R0H)RPOI; R = Fe,Mn. 
Dufrenite, FeP04.Fe(OH)3. 
Lazulite, 2AlPO4. (Fe,Mg)(OH)t. 
Arseniosiderite, CaaFe(As04)a.3Fe(OH)a- 
Dickinsonite 1 Hydrous Mn,Fe,Na, 
Fillowite 1 ~hosphate;  
Messelite (Ca,Fe)JPzOs.2$Hz0. 
Anapaite, (Ca,Fe)sP20~.4HzO. 
Vivianite, Fe3PzOs.8H20. 
Sy mplesite, Fe&20~.8H~o. 
Scorodite, FeAs04.2Hz0. 
Vilateite, Hydrous Fe, Mn, hosphate. 
Purpurite, 2(Fe, M ~ ) P O ~ . H Z ~ .  
Strengite, FePO4.2Hz0. 
Phosphosiderite, 2FeP04.3f HzO. 
Barrandite, (Al,Fe)PO4.2HzO. 
Koninckite; FeP04.3HzO. 
Sicklerite, FezOa.6Mn0.4P~0~.3(Li,H)~0. 
Salmonsite, Fe20s.9Mn0.4PzOa. 14Hz0. 
Liskeardte, (Al,Fe)As04.2(Al,Fe)(OH)a. 

~HIO.  

~udlamite, ~ F ~ ~ P ~ ~ R . F ~ ( O H ) ~ . ~ H ~ O .  
Cacoxenite, F ~ P O ~ . F ~ ( O H ) S . ~ ~ H Z O .  
Beraunite, 2FeP04.Fe(OH)3.2fH20. 
Childrenite, 2AlP0+2Fe(OH)z.2HeO. 
Mazapilite, CasFez(AsO4)4.2FeO(OH)..5H9O. , 
Yukonite, (Ca8,~e2"')(~s~4)2.2~e(~~)3. 

5HzO. 
Calciofemite, CaaFez(1104)4.Fe(OH)a.8Hz0. 
Borickite, C~~F~Z(PO~)~.~~F~(OH)~.~H~O. 
Egueiite, Hydrous FeJA1,Ca, phosphate. 
R1che1it.e~. ~F~PzOR.F~~OFZ(OH)~.~~H~O. 
Chenevlxlte, CUZ(F~O)~ASZOR.~H~O. 
Chalcosiderite, Cu0.3FezO~.2PzOs.8H20. 
Roschhrite, (MnJFe,Ca)zA1 (OH) (PO&. 

2~-n 
Tripuhyite, 2Fe0.Sbz06. 
Flajolotjte, 4FeSb04.3Hz0. 
Catoptrlte, 14(Mn,Fe)0.2(Al,Fe)zOa.2Si02. 

SbzOs. 
Derbylite, Fe antimo-titanate. 
Diadochite, Hydrous Fe phosphate and 

sulphate. 
Pitticite, Hydrous Fe arsenate and sul- 

phate. 
Beudantite, ~ F ~ z ~ ~ . ~ P ~ O . ~ S O ~ . A S ~ O ~ . ~ H ~ O .  
Hinsdalite, 3Fe20a.2Pb0.2S03.P~0s.6H20. 
Lossenite, Hydrous Fe,Pb, arsenate and 

~ ~ i & i ~ i t e ,  3MgO.B,O3.Fe0.Fe2O3. 
Vonsenite, ~ ( F ~ , M ~ ) O . B ~ O J . F ~ O . F ~ ~ O ~ .  
Magnesioludwigite, 3MgO.BzOs.MgO.FeZOa. 
Warwickite. (Ma.Fe)RTiB208. 
Lagonite, E'ezOs.3B2a.3~;O; 
Hulsite, 12(Fe,Mg)0.2FezO~.lSn0~.3B&,. 
Millosevichite, (Fe,Al)2(S04)s. 
Szomolnokite, FeS04.H20. 
Ilesite, (Mn,Zn,Fe)SO4.4HzO. 
Melanterite, FeS04.7H20. 
Pisanite, (Fe,Cu)S04.7H20. 
Halotrichite, FeS04.Alz(SOr)s.24HnO. 
Bilinite, FeSOr.Fe2(S04)3.24Hz0. 
Dietrichite, (ZnJFe,Mn)S04.A1z(S01)8. 

221IVO. 
coquimbite, F ~ z ( S O ~ ) ~ . ~ H Z O .  

uenstedtite, Fez(S04)r.10Hz0. 
I leite, Fe2(S04)3.12H20. 8, 
Phillipite, CUSO~.F~Z(SO~)~.~HZO.  
Ferronatrite, ~ N ~ S O ~ . F ~ ( S O ~ ) ~ . ~ H Z O .  
Romerite, FeS04.Fez(S0,)~.14Hz0. 
Beaverite, Cu0.Pb0.Fez0~.2S03.4Ha0. 
Vegasite, Pb0.3FezOa.3SOa.6HzO. 
Copiapite, 2Fe20~.5SOa.l8H~O. 
Castanite, FezOs.2S03.8HzO. 
Utahite, 3Fez03.2SOs.7H~O. 
Amaranthite, F ~ Z O ~ . ~ S O ~ . ~ H ~ O .  
Fibroferrite, FezOa.2SO~.lOH~O. 
Raimondite, 2Fe203.3S03.7H20. 
Carphosiderite, ~ E ' ~ Z O ~ . ~ S O S . ~ H Z O .  
Planoferrite, FezOa:SOs.l5H*O. 
GlockefiE, 2Fe20a.SOs.6Hz0. 
Knoxvllhte, Hydrous Fe,Al,Cr, sulphate. 
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Cyprusite, 7Fe20~.A120~.10S03.14H20. 
Botryogen, kIgO.I'eO.l~e20~.4SO3. l8H20. 
Sidcronatrite. 2Nn10.1ce.~O~.4SO~.7H.~0. 
Voltaite, 3 ( ~ ~ , ~ e ) 0 . 2 ( ~ ~ i , l ~ e ) ~ 0 ~ ~ 6 ~ ~ j ~ . 9 ~ ~ 0 .  
Metav~lt~ine, 5(Ii2,Na2,Ice)0.3Fe203.12S03. 

18Hp0. 
Jarosite, Ii2Fes(OH)s(SO4)a. 
Natrojarosite, N&Pee(OH)lz(SOi)c. 
Plurnbojnrosite, P ~ F ~ B ( O H ) , ~ ( S O ~ ) ~  
Quetenitc, Mg0.Fe?03.3S03.13H20. 
Rhornboclase, FeoOa.4S03.9H20. 
Emmonsitc, Hydrous Fe tellurate. 
Durclenite, Fe2(Te08)3.4H20. 
WOLFRAJIITIC. (Fe.i\Jn) W04. , ,  . 
Ileinite, F ~ W O ~ .  
Ferritungstlte, Fe2O3.W03.6H20- 
Humboltine, PeC204.2H20. 

LEAD 
Native Lead, P b  
Galena, PbS. 
Altaite, Pb,Te. 
Clnusthalite, PbSe. 
Naurnennite, (Ag2,PI?)Se. 
Zorgite, Pb,Cu, selenlde. 
Chivlatite, 2PbS.3Bi2S3. 
Rexbanyite, 4PbS.5BilS3. 
Zinkcnite, PbS.SbtSa. 
Andoritc, Ag2S.2PbS.3Sb~S3. 
Sartorite, PbS.As2Ss. 
Platvnite. PbS.Bi.Seg. -a-----, - - - 

~ilenobismut~it,e, P ~ s . B ~ & .  
Hut,chinsonite, (TI,A~,CU)ZS.AS~S~ + PbS. - 

AsZSsY 
Baumhauerite, 4PbS.3AslS3. 
Schirmerite, 3(AgsPb)S.2B12S3, 
Rathite, 3PbS.2AszS~. 
Jamesonite, 2PbS.SbiSs. 
Dufrcnoy::%, 2PbS.AsB3. 
Cosalite S.BioSa. 
Kobelli' )S(Bi.SbllSt. 
Plagiori- ateiomorphite, Semsey 

Sb, s~ des. 
Freieslei .en~te, 5(Pb1Ag2)S.2Sb2S3. 
Diaphorite, 5(Pb,Ag)S.2Sb?Ss. 
Boulangerite, 5PbS.2SbS3. 
Mullani te, 5PbS.2SbS3. 
Bournonite, 3(PbICu2)S.Sb2S3. 
Seligrnanite, 3(Pb,Cu?)S.As?S3. 
Aikinite, 2PbS.Cuts.Bi~S3. 
Lillianite, 3PbS. (Bi,Sb)rSs. 
Guitermanit,e, 3PbS.hS3. 
Lengenbachit,e, ~ [ P ~ , ( A ~ , C U ) ~ ] S . ~ A S Z S ~ .  
Jordanite. 4PbS.As+Ss. .. - - - "  

~eneghi i i t e ,  4PbS.SbS3 
Geocronite, 5PbS.Sb2S3. 
Beegerite, 6PbS.Bi2S3. 
Epiboulangerite, 3PbS.SbzSa. 
Teallite. PbSnSq. 
Franckkite, ~ b a b n s ~ e ~ b z ~ l c .  
Cylindrite, PbrSnlFeSBSl4. 

Percylite, PbClt.CuO.&O. 
Boleite, 9PbC12.8Cu0.3ilgCI.9H20. 
Pseudo-l?oleitc, 51'bClr.4C~0.6H20. 
Cumeng~t,e, 4PbC12.4Ch0.5H20. 
Ma.tlockite, PbC12.PbO. 
Mendipite, PbCl2.2PbO. 
Lor~t~toite, PbC12.6Pb0. 
Laurionite, PbCI2.Pb(OH)2. 
Penfieldit,e, 21'bC12.Pb0. 
Daviesite, Pb oxychloride. 
Schwartxenbergite, Pb(I,C1)s.2Pb0. 
Massicot, PbO. 
Sennite, (Fe,Mn,Pb)o.Tio~. 
Coronadite, (Mn,Pb)Mn3O7. 
Minium, 2Pb0.Pb02. 
Plattnerite, PbOz. 
Cerussite, PbCOs. 
PHOSGENITE, PbC03.PbC12. 
Hydrocerussite, 2PbCOa.Pb(OH)?. 
Dundasite, Pb(AIO)t(C03)?. 
Alamosite, PbSiOa. 
Barysilite, PbaSi20,. 
Molybdophyllitc, (Pb,Mg)Si04.H20. 
Ganomalite, Pbr(PbOH)~Cf~4(Si207)3 
Nasonite, Pb4(PbCI)~C&(S1207)~. 
Margazosanite, Pb(Ca,R4n)l(Si03)3. 
Hyalotekite, (Pb,Ba,c~)B2(Si0?),~. 
Roeblingite, 5(H2CaSi04) .2(CaPbF,04) 
Hancockite, Pb,Mn,Ca,Al, etc., sll~cate. 
Kentrolite, 3Pb0.2J4n203.3Si02. 
Melanotekite, 3Pb0.2Fe~03.3Si02. 
Plurnboniobite, Y,U,Pb,Fe, niobnte 
Monimolite, Pb,Fe, nntirnonate. 
Carrninite, PbrA~208.10F~A~04. 
Georgiadbsite, Pbr(A~O~)z.3PbCln. 
PYROMORP~IITE, P b ~ ( P b c l ) ( P o ~ ) ~ .  
Mirnetite, Pb4(PbCl)(AsOc)s. 
Vanadinite, Pb.l(PbC1) (VOc):$. 
Trigonite, PbaMnH(AsO3)r. 
Plumbogummite, Pb,AI, phosphate. 
Descloizite, (Pb,Zn)2(0H)VOI. 
Pyrobclonite, 4Pb0.7Mn0.2V20s.3H20. 
Dechenitc, PbV206. ztzk,":; } Pb,Cu, vanadates. 
Furnacite, Pb,Cu, chrom-arsenatc. 
Tsumebite. Pb.Cu. ~ h o s ~ h a t e .  

ztzk,":; } Pb,Cu, vanadates. 
Furnacite, Pb,Cu, chrom-arsenatc. 
Tsumebite, Pb,Cu, phosphate. 
RosiBrBsite, Hydrous Al,Pb,Cu, phosphate. 
Ferrazite, 3(Ba,Pb)0.2Pz05.8HrO. 
Ba&_ld_oni te, (Pb,Cu)ds20s.(Pb,Ct~) (OH)2. 

H2U. 
Hiigelite, Hydrous Pb,Zn, 17anadat.e. 
Bindheimite. Hvdrous Pb antimonatc. 
Nadorite. P ~ c I R ~ o ~ , .  

7 - - - -  - - -  
~cdernce ,  Pb.lAs207.2PbCI2. 
Ochrolite, Pb.1Sb207.2PbCls. 
Mauzeliite, Pb,Cn,t~tnno-antimonate. 
Beudant,ite, 3Fe2O3.2Pb0.2SO3.i\s2OL.6H2O. 
Hinsdalite. 3Fez0~.2Pb0.2SO1.P.OS.GEIIIO. . - -  
Lossenite, ' ~ ~ d r & s  Fe, Pb, arsenat& and 

sulphate. 
Anglesite, PbSOn. 
CROCOITE, PbCrO, Cotunnite, PbClr. 
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Phrnnicochroitc, 3P1>0.2CrO~. 
V:luquelinite, 2(Ph,Cu)Cr04.(Pb,Cu)3Pa0s. 
Bcllite, l'h nrseno-chromate. 
Leadhillite, PbS04.21'bC03.Pb(OH)2. 
Carncolite, I'b(OIl)C1.SntS04. 
Lnnnrkitc, Pb9SOb. 
Caleclonite, (Pb,Cu)SO4. (l'b,Cu) (0H)n. 
Lin:rrite, (Pb,Cu)SO.j. (PI),(=u) (W. 
13eaverite, Cu0.Pb0.Fer0:,.2SO~4H,0. 
Vcgasitc, P ~ O . ~ I : C . > O X . ~ S O ~ . ~ H ~ O .  
Plumboj;~rositc, Pbli'e~(OH)12(SO4)4. 
Pnlrnieritc, 3(K,N\~n)rS0.1.41'bSOI. 

LITHIUM 
Petalite, LiAI(Si,O:)?. 
Spodurnene, LiA1(Si03)z. 
Eucryptite, LiAlSiO4. 
LI-:PIDOLITE, L~thlum mica. 
Zinnrvalditr, Lithiunl-iron mica. 
Manandonitc, HziLi4.-\liiB4SisOas. 
TRIPIIYLITI:, Li(Vc,Mn)YO.,. 
Lithiophilite, Li(Mn,Fe)PO. 
AMHLYGGNITE, Li (AIF)I'O.I. 
Frcmontite, (Na,Li)AI(OH,F)PO4. 
Sicklerite, Fr~O~.6MnO.41'~0~.3(Li,EI)zO. 

MAGXESIUM 
Chloromamcsite. IM~CIU. - < >  , - -  
&llaitc, iLIgFn. 
Koccrite, 2(Cn,Mg)R(Ca,Mg)O. 
Koencnite, A1,34g, oxychloride. 
Cnrnallitc, I<(~1.XIgC:12.GFI20. 
Rischofite, JIgCl2.GH@. 
Tnchhydrite, C~a('I1.2h4gCIz.12HtO. 
Ralstonite, (Na~,kIg)F2.:3A1(1'.011)3.21120. 
Pcriclase, MgO. 
Spinel, A.IgO.AlrO3. 
R4ngnesiofcr1-i tc, Mg0.Fe2O3. 
Jacobsitc, (Mn,Mg)O.(Fe,Mn)?Os. 
BRUCITE, M~(01-1)~.  
Hydrotalcite, I \ I ( O H ) ~ . ~ M ~ ( O H ) ~ . ~ H ~ ~ .  
Pyroauritc, Fc(OH)3.3Mg(OH)2.3820. 
Dolomite, CaC03.3~lgCO~. 
Ankerite, CaC03.(Mg,Fe,Mn)C03. 
Magnesite, MgCO,. 
Mcsititc. 2MeCOT.FcCO~. 
~~s torne i i t e ,  ~ I ~ c o ~ . F c C O ~ .  
Northupite, MgCO3.Na2C03.NaCl. 
Tychitc, 2MgC03.2Xa2C01.P;a2S01. 
Xeqquehon~tr, RIgC03.3H20. 
Hydromagnesite, 3i\IaCOs.bIg(OH)?.3HaO. 
Hvdrogiobcrtitr, MgC03.Mg(OH)2.2FTfl. 
Artln~te, MgC03.hIg(OH)?.3H20. 
Lnnsfordite, 3ATgCO,.Mg(OH)?.2lH&. 
Brllgnntellite, MgC03 5.Vg(OK)2.Fe(OH)1 

4H?O. 
Gnjite, ba-ic, hydrous Ca,Mg, carbonate. 
Stichtite, ~M&;CO~.SM~(OH)~.~CT(OH)~.  
ENSTATIT*:, M gSiO3. 

HYI~RSTWENE, (Fc,Mg)SiO$. 
Pyroxene, Ca,Mg, ctc., silicate. 
ANTHOPEIYLLITI~;, '(RIg,1f1e)Si08. 
Amphibole, Cn,Mg, etc., silicate. 
GI.AZ.COPIIANI-:, Na24l(SiO3),.(Fc,3~Ig)SiO3, 
IOI~ITE, H2(kI~,F'e).tAlhSi~00,7. 
i\Iolybdophyll~tc, (l'b,Mg)SiO+HzO. 
Pyrope, MgAln(tii04):,. 
Chrysolite, (3Ig,I'e)2SiOd. 
hIonticellitc, CaMgSiO4. 
Fosteritc, iMgjSiO4. 
Hortonolite, (Fe,iV4g,RIn),SiO.1. 
CHONDRO~ITX, [h~Ig(Ii,0H)]rM~(Si0.1)2. 
Humite, [kIg(F,0H]]?Mg;,(SiO01)3. 
Clinohunlilc, [Mg(E,OH)JnMg;(SiO4),. 
Kornerupirrc, MgAltSiOe. 
Sapphirinc, blgiAllpSirOs7. 
Screntlihitc, 10(C:1,i\.Ig)0.6Al~Oa.~~C)~.GSiO~. 
Silicomagnesiofluoritc, H2Ca4i\lg3Sir0,Flo. 
Lotritc, ~(C~,M~)O.~(A~,I;C)~O~~~S~O~.~~I~O. 
Biotite, b1agneaum-iron mica. 
Phlogopite, Magnesium nlica. 
T~niolite,  K, R,lg, silicate. 
Seybertitc, I13(Mg,Ca):AI:>Si201n. 
Xnnthophyllitc, II~(Mg,(:a)14All,,Si,0,,. 
Chloritoid, Hn(Fe,h.lg):\lrSi07. 
Clinochlore, Penninite, H&Ig,AI,Si,O,,. 
Prochlorite, l:e,h.lg, chlorite. 
Brunsvigitc, 9(l"c,RIg)0.2Al~O~.~SiO~.fiH~O. 
Griffithite, 4(hIg,l~'e,Cn)0.(~\1,1ie)r0,.5Si02. 
7H9O. 

(SIV3!y. 
Serpentme, HaM~Sit09. 
Deweylite, 4i\/Id).3SiO?.fiH?O. 
Gcnthite, 2Ni0.2i\Ig0.3Si02.~iH20. 
Nepouitc, 3(Si,A1g)0.2SiO2.2H2O. 
Gnrnieritc, I-I?(Ni,&lg)SiO.r + w:cter. 
Talc, H2R1g3(Si03)4i. 
SF:PI~T.ITE, lIni\I~jb~aOln. '" * 
Spnd:li te,' .5A3g0.1iSi02.41-120. 
S:~ponitc, Tlytirous klg,i\l, sil 
Celsdonite, Fe,Mg,K, silicate.. 
Pholidolite, I<aO.l2(Fe,kIg)O. 

5H2O. 
Colerainite, 4MgO.AlzO3 
Tartarkaite, Al,Mg, hyd 
Geiltielite, (Mg,Fe)TiOs. 
Berzeliitc, (Ca,Mg,Mn,ha?)a~sl~s. 
7n7agneri te, (Mgli)MgP04. 
Adelitc, (MgOH)CaAsO!. 
Tilasite, (MgF)CaAs04. 
Lazl~lite, 2A1P04.(Fe,Rlg) (OH)2. 
Struvite, Hydrous, NHl,h.Ig, phosphate. 
Pyrophosphorite, M ~ z P ~ O ~ . ~ ( C ~ Q P Z O ~ .  

C&P?O?). 
Roselite, (Ca,Co,Mg)JAs20~.2H20. 
Bobierrite, Mg3P2O8.8H20. 
Hcernesite, M~~As~OI.SI-I~O 
Cabrerite, (Ni,Rlg)3A~?OR.8Hfi. 
Newberyite, HMgPO4.3H?O. 
Hannay~te Hydrous, KH4,Mg, 
Schertelite 1 phosphntes. 

.2SiOi.5Hsl 
rous siliczr 
7 . .  - 



API 

Liineburgite, 3MgO.B.r03.P20s.8H20. 
Nitromagnesite, Mg(NOa)z.nHzO. 
Sussexite, H(Mn Zn,Mg)BO3. 
Ludwigite, 3 ~ g 6 . ~ 1 0 8 . ~ e 0 . ~ e z 0 a .  
Vonsenite, 3(Fe,Mg)O.B20~..FeO.FezOa. 
Magnesioludm~te, ~M~O.BZOS.M~O.F~?( 
Pinakiolite, 3MgO.BzO3.MnO.Mn~0s. 
Szaibelyite, 2MgsB4011.3H20. 
BORACITE, MgrClzBlaOao. 
Ascharite, Hydrous Mg, borate. 
Warwickite, (Mg,Fe)aTiBrOa. 
Pinnoite, MgB204.3HzO. 
Heintzite, Hydrous Mg,K, borate. 
Huhite. ~ ~ ( F ~ , M ~ ) O . ~ F ~ Z O ~ . ~ S ~ O Z . ~ B Z O ~ ~  

2HzO. 
- 

Hydroboracite, CaMgB~011.6Hz0. 
Sulphobonte, 2MgSOc4MgHBOa.7HzO. 
Langbeinite, KzMg(SO4)a. 
Vanthoffite, 3NazSQd.MgSOr. 
Kainite, MgSO4.KCl.3Hz0. 
Kieserite, MgSO4.HzO. 
Epsomite, MgS04.7H10. 
Cupromagnesite, (Cu,Mg)S0,.7HzO. 
Loweite, MgS04.Na~S0,.2+HtO. 
Blodite, MgS04.Na&304.4HZ0. 
Leonite, MgSO4.KtSO4.4H20. 
Boussingaulite, (NH~)zSOI.M~SO~.~HZO. 
Picromerite, MgSO4.KzSO4.6HzO. 
f olyhalite, ~C~SO~.M~SOI .K?SO~ .~HZO.  
Hexahydrite, MgS04.6HzO. 
Pickeringite, MgSO4.AlZ(SO4)3.22HzO. 
Botryogen, MgO.FeO.Fe~Os.4SOa.18&0. 
Quetenite, MgO.Fe~Oa.3SO3.13H10. 

MANGANESE 
Alabandite, MnS. 
Hauerite, MnSz. 
Samsonite, ~ A ~ & ~ . M ~ S . S ~ Z S I .  
Sacchite, MnCh. 
Chlormanganokalite, 4KCl.MnClz. 
Manganosite MnO. 
Smaite, ( ~ e , h n , ~ b ) ~ . ~ i ~ l .  . 
Pyrophanlte, MnTlOa. 
Sitaparite 9MntOa.4FezOa.Mn01.3CaO. 
vredenbuigite, 3Mm04.2Fe203. 
FRANKLINITE, (Fe,Zn,Mn)O. (Fe,Mn)%08. 
Jacobsite, (Mn,Mg)O. (Fe, Mn)tOa. 
Hausmannite, MnO.Mn2Oa. 
Coronadite, (Mn,Pb)MnaO7. 
Crednerite, 3Cu0.2MnzOa. 
BRA~NITE, 3Mn~O~.MnSi08. 
Bixbvite. FeO.MnOt. 
~oli;ni&, MnO,. 
Pyrolusite, Mn02. 
Manganite, MnzOa.Hz0. 
Pyrochroite, Mn(OH)z. 
Backstrornite, Mn(OH)1. 
Chalcophanite, (Mn,Zn)0.2Mn02.2H20 
Hehrolite, 2Zn0.2MntO~.lH~O. 
Psilomelane, Hydrous Mn manganate. 
Wad, Mn oxides. 
Skemmatite, 3Mn0~.2F&Oa.6HzO. 
Beldongrite, 6MnaOs.FeOa.8HzO. 

Rhodochrosite, MnC03. 
Schizolite, HNa(Ca,Mn)l(SiOl)r 
Gvenite, Zr-silicate of Mn, Ca. 
Rhodonite, MnSi03. 
Pyroxmangite, Mn,Fe pyroxene. 
Babingtonite, (Ca,Fe,Mn)SiOs with 

Fez(Si0a)a. 
Margarosanite, Pb(Ca,,Mn)Z(SiO3)3. 
Helvite, (Be,Mn,Fe)7S1~01zS. 
Danalite, (Be,Fe,Zn,Mn)1S401zS. 
Spessartite, MntAlz(SiO4)a. 
Partschinite, (Mn,Fe)sAltSi~Olz. 
Glaucochroite, CaMnSi04. 
Knebelite, (Fe, Mn)2Si04. 
Tephroite, MnzSiO4. 
Trirnerite, (Mn,Ca)zSi04.BezSi04. 
Friedelite, H7(MnCl)MnrSi4Ol6. 
Pyrosmahte, H;((Fe,Mn)C1)(Fe,Mn)4Si101B 
~iedrnontite, Mn epidote. 
Hancockite, Pb,Mn,Ca,Al, etc., silicate. 
Harstigite, Mn,Ca, slhcate. 
Leucophenicite, Mn6(MnOH)1(Si0,),. 
Ardennite, Al,Mn,V, silicate. 
Langbanite, Mn silicate with Fe antimon- 

ate. 
Kentrolite, 3Pb0.2Mn.rOa.3SiOZ. 
Car holite, HaMnA1~Si?Ola. 
~GcEite, HIBF~.M~$~sO,,. 
Inesite, Hz(Mn,Ca)6Sio0~,.3H10. 
Ganophyllite, ~M~O.A!ZO~.~S~OZ.~H~O.  
Alurgite, Manganese mica. 
Dixenite, MnSiOa.2Mn2(OH)As03. 
Bementite, H~Mns(SlO4)c. 
Ectropite, MnzSis028.7HZO. 
Agnohte, HzMnr(Si03)4.HzO. 
Hodgkinsonite, 3(Zn,Mn)0.SiOz.Hz0. 
Gageite, Hydrous, Mn,Mg,Zn, silicate. 
Caryopilite, 4Mn0.3SiOz.3H20. 
Neotocite, Hydrous, Mn, Fe, silicate. 
Astrophyllite, Na,K,Fe,Mn.Tiilicate. 
Neptunite, Fe,Mn,K,Na, titano-silicate. 
COLUMBITE-TANTALITE, (Fe.Mn) , .  . . 

(Nb,Ta)aOe. 
Hielmite, Y,Fe,Mn,Ca, stanno-tantalate. 
Berzeliite, (Ca Mg,Mn,Na&As?Oa. 
Lithioohilite. d i ( ~ n . F e ) ~ o . .  - - 
~it&&iiite: N ~ M ~ P O ; .  
Graftonite, (Fe,Mn,Ca)aPzOa. 
Triplite, (RF)RP04; R = Fe,Mn. 
Triploidite (ROH)RP04; R = Mn,Fe. 
Sarkinite, (MnOH) Mnk5.0,. 
Trigonite, PbsMnH(AsO3)a. 
Lacroixite, Na4(Ca,Mn),A&(F,OH)rPaOlo. 

2H,O. 

Retzian, Y,'Mn,Ca, hos hate. ' 

Arsenlppleite, , . ( ~ n , 8 a ) ~ ( % f n , ~ e ) ~ ( 0 ~ ) .  
(AsV4) a. 

Manganostibiite, Mn antimonate. 
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Dickinsonite 1 Hydrous Mn,Fe,Na, 
Fillowite I phosphates. 
Brandite, CazMnAsz08.2HzO. 
Fairfieldite, CaaMnPzOs.2HzO. 
Reddingite, MnaPzOa.3HzO. 
Palaite, 5Mn0.2PzOs.4HZO. 
Stewnrtite, 3MnO.Pz06.4HzO. 
Purpurite, 2(Fe,Mn)PO4.H20. 
Sicklerite, Fez03.6Mn0.4P~Or.3(Li H)ZO. 
Salmonsite, ~e20a.9~n0.4~z06.14kz0. 
Hureanlite. HIMnslPOdL.4H90. 
~emafibrite, M ~ ~ A & o ~ ~ ? M ~ ( o H ) ~ . ~ H ~ o .  
Eosphorite, 2A1PO4.2(Mn,Fe) (OH)2.2H20. 
FbschE,rjte, (Mn,Fe,Ca)zAl(OH) (P04)?.2H,0 
Catoptnte, 14(Mn,Fe)O.2(Al,Fe)~Oa.2SiO~. 

SbpOj 
Sussexite, H(hfn,Zn,Mg)BOa. 
Pinakiolite, 3Mg0.B2O3.MnO.Mn~O8. 
Szmikite. MnSO..H.O. 
Ilesite, ( ~ n , ~ n , * e ) 8 0 ~ . 4 ~ ~ 0 .  
Mallardite, MnSO4.7H2O. 
Apphnite, MnSOr.Alz(SO4)a.24HsO. 
Dietnchite, (Zn,Fe,Mn)S04.Alz(SOc)s. 

22H20. 
Hiibnerite, MnLYO4. 

MERCURY 
Native Mercury, Hg. 
Amalgam, (Ag,Hg). 
Metacinnabarite, HgS. 
Tiemannite, HgSe. 
Onofrite, Hg(S,Se). 
Cobradoite, HgTe. 
Cinnabar, HgS. 
Livingstonite, HgS.2SbSa. 
Calomel, HgCl. 
Kleinite, Hg,NH4, chloride. 
Eglestonite, Hg4ClpO. 
Terlinguaite, HgClO. 
Mosesite, Hydrous Hg,NH4, chloride. 
Montroydite, HgO. 
Ammiolite, Hg antimonite. 

MOLYBDENUM 
Molvbdenite. MOW. a---- 

Molybdite, MOOS. - 
Powellite, Ca(Mo,W)O4. 
Chillagite, 3PbW04.PbMo04. 

NICKEL 
Awaruite, FeNin. 
Josephinite, FeNia. 
Maucherite, NiaAsz. 
F'ENTLANDITE, (Fe,Ni)S. 
Milerite, NiS. 
Beynchte, NiS. 
Haucheco+te, Ni(Bi,Sb,S)? 
Niccolite, NiAs. 
Breithaupbte, NiSb. 
Pol dymite, Nl&. 
~sakni te ,  (Co,N1,Fe)Z(AsJBi)a. 

Bravoite, (Fe,Ni)Sz. 
Cobaltnickelpyrite, (Co,Ni,Fe)Sz. 
CHLOANTHITE. NiAss. 
Gersdorffite, N ~ A ~ S .  - 
Willyamite, CoSr.NiSz.CoSbz.NiSb!. 
Villamaninite, Cu,Ni,Co,Fe, sulphlde. 
Ullmanite, NlSbS. 
Kallilite, Ni(Sb,Bi)S. 
Rammelsbergite, NiAsr. 
Wolfachite, Ni(As,Sb)S. 
Melonite. NiTes. 
- --- - -. . . . , - - -  
Zaratite, NiCOa.2Ni(OH)2.4H?O. 
Genthite, 2Ni0.2Mg0.3SiO2.6H20. 
Nepouite, 3(Ni,Mg)0.2Si0z.2H20. 
Garnierite, H ~ ( N I . M ~ ) S ~ O ~  + water. 
Connarite, H4Ni2Si3a0. 
Annabergite, NiaAs2Os.8H20. 
Cabrerite, (Ni,Mg)~As~08.8H~O. 
Forbesite. H ~ N ~ . C O ~ ~ A ~ ~ O ~ . ~ H . , O .  
~indackeAte; '~N~O.~CUO.SO~.~~~O~.~H~O. 
Morenosite, NiSO4.7HzO. 

PLATINUM 
Native Platinum, Pt. 
Sperrylite, PtAsz. 

POTASSIUM 
SYLVITE, KC]. 
Chlorman anokalite, 4KCl.MnC4. 
Rinneite. b e ~ 1 2 . 3 ~ ~ 1 . ~ a ~ l .  
~ ie ra t i&,  K , s ~  fluoride. 
CARNALLITE, KCl.MgClp.6HzO. 
Kremersite, KCl,NH4Cl.FeClp.H20. 
Erythrosiderite, 2KCl:FeCL.H20. 
Milarite, HKCazAlz(S1zOa)s. 
Orthoclase, Microcline, KAISiaOs. 
Hyalophane, (Kz,Ba)Alp(SiOa)r. 
Anorthoclase, (Na,K)AISia08. 
Leucite, KAl(Si0a)z. 
Kaliophilite, KAlSiO4. 
Apophyllite, HTKCar(Si0a) 8.4; HZ€). 
Ptilolite, (Ca,Kz,Naz)Al,si100,.5H~O. 
Mordenite, (C~,KZ,N~Z)AIZS~IOO~~.~~H~O. 
Wellsite, (Ba,Ca,Kz)AlnSiaOlo.3Hn0. 
Phillipsite, ( K ~ , C ~ ) A I Z S ~ ~ O I ~ . ~ # H Z ~ .  
Harmotone, (K2,Ba)AlzSi~0~~.5H~0. 
Offretite, Potash zeolite. 
Muscovite, HAKAL(SiOda. 
Tseniolite, K,Mg, silicate. 
Spodiophyllite, (Na2K2)z(Mg1 Fe)dFe,Al)a 

(Si0~)a. 
Celadonite, Fe,Mg,K, silicate. 
Glauconite, Hydrous Fe, I<, silicate. 
Astrophyllite, Na,K,Mn,Fe, titano-silicate. 
Palmerite, H K Z A I ~ ( P O ~ ) ~ . ~ H ~ O .  
Carnotite, K ~ O . ~ U Z O ~ . V ~ O ~ . ~ H Z O .  
Niter, KNOa. 
Rhodizite, Al,K, borate. 
Heintzite, Hydrous M ,K borate. 
Taylo~jte,. SKZSO+(N&)$~.. 
Aphthitabte, (K,Na)zSOa. 
Langbeinite, KzMgz(SO4)r. 
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Kainite, MgS04.KC1.3Hz0. 
Hanksite, 9NmS04.2Na~COs.KC1. 
Misenite, HKSOa. 
Lecontite, (Na,NHn,K)S04.2Hzo. 
Syngenite, C~SOI.KZSOI.H~O. 
Leonite, MgS04.KzS04.4HzO. 
Picromerite, MgSOr.KzSO4.6HzO. 
Polyhalite 2CaSO4.MgSO~.KzSOr.2HzO. 
Kalinite, k ~ 1 ( ~ 0 a ) z . l 2 ~ z 0 .  
Voltaite, 3(K2,Fe)0.2(Al,Fe)~O3.6SO3.9H~O. 
Metavoltine. 5(Kz,Naz,Fe)O.3Fe~Oa.l2S03. , . .  . .  

18Hz0. 
ALUNITE, KzAls(OH)lz(SOa)r 
Jarosite, K Z F ~ ~ ( O H ) ~ ~ ( S O , ) ~ .  
Pahierite, 3(K,Na)zS04.4PbS04. 
Lowigite, K~0.3A1~0~.4803.9H~O. 

SILVER 
Native Silver, Ag. 
Amalgam, (Ag,Hg). 
Dyscrasite, AgaSb. 
Chilenite, Ag6Bi. 
Coc i~ r i t e ,  CuaAgS. 
Stiitzite, AaTe. 
Naumannite, (Agz,Pb)Se 
Argentite, AgzS. 
Hessite, AgzTe. 
Petzite, (A~ ,Au)zT~ .  
Aquilarite, Agz(S,Se). 
Eucairite, CuzSe.A~Se. 
Crookesite, (Cu,Tl,Ag)zSe. ' 
Stromeyrite, (Ag,Cu)zS. 
Acanthite AgzS. 
sternberghe, AgzS.Fe4Sa. 
S lvanite, (Au,Ag)Tez. 
I?' rennerite, (Au, Ag)Te,. 
Muthmannite, (A Au)Te. 
Andorite, A~zs.~P!s.~s~~s~. 
Matildite, AaS.BlZSa. 
Miargyrite, AgzS.SbzS3. 
Smithite, AgnS.SbzS3. 
Trechmanite, A&S.ASZSJ. 
Hutchinsonite, (T~,A~,CU)~S.AE~S~ + PbS, 

(?). 
Schirmerite, 3(A@.Pb)S.2BizS3. 
Freieslebenite, 5(Pb,Agz)S.2SbS3. 
Diaphorite, 5(Pb,Agz)S.2SbzSs. 
Stylotypite, 3(Cup,Agz,Fe)S.SbZS8. 
Lengenbachite, ~ [ P ~ , ( A ~ , C U ) ~ ] S . ~ A ~ ~ S ~ .  
PYRARGYRITE, 3Ag2S.SbS3. 
PROUSTITE, 3AgzS.hnSa. 
Pyrostilpnite, 3AgzS.SbzSa. 
Samsonite, 2AgzS.MnS.SbSg. 
STEPHANITE, 5AgzS.Sb2Ss. 
POLYEABITE, 9Ap~s.Sb~S~.  
Pearceite, 9AgsS.AEZSII. 
Polyargyrite, 12AgS.SbSs. 
Xanthoconite, 3AgZS.AszSs. 
Argyrodjte, 4AgsS.GeSz. 
Canfielhte, 4AgZS.SnSz. 
Cerargyrite, AgCI. 
Embolite, Ag(Br,Cl). 
Bromyrite, AgBr. 

Iodobromite, 2AgCl.2AgBr.AgI. 
Miersite, 4AgI.CuI. 
Iodyrite, AgI. 

SODIUM 
Halite, NaCl. 
Villiaumite, NaF. 
Huantajayite ~ o N ~ c ~ . A ~ c ~ . .  
Rinneite, F ~ ~ & . ~ K c ~ . N ~ c I .  
CRYOLITE, Na3AlFs. 
Chiolitq 5NaF.3AlF3. 
Rahtonlte, ( N ~ ~ , M ~ ) F z . ~ A ~ ( F , O H ) ~ . ~ H ~ O .  
Northupite, MgCOs.NazCOa.NaC1. 
Tychite, 2MgC03.2Na&Oa.NazSO4. 
Dawsonite, NaaAl(CO8)3.2Al(OH)3. 
Thermonatrite, Na2C03.H20. 
Natron, NazCOs.10H20. 
Pirssonite, CaCOs.NazCOs.2Hz0. 
Gay-Lussite, C~COS.N~~CO~.BH~O.  
Trona, NazCO3.HNaCO3.2HZ0. 
Eudidymite, Epididymite, HNaBeSi308. 
Rivaite, (Ca,Na~)SizOa. 
Anorthoclase, (Na,K)AISiiOs. 
Albite, NaA1Si30s. 

Mixtures of NaAISitOs and 

ACMITE. NaFe(SiO.).. 
JADEITE, ~ a A i ( ~ i 0 ;  jz. 
PECTOLITE, H N ~ C ~ Z ( S ~ O ~ ) ~ .  
Schizolite, HNa(Ca,Mn)z(SiO3)3. 
Rosenbuschite, near pectollte with Zr. 
Wohlerite, Zr-silicate and niobate of Ca,Na. 
Hiortdahlite, (Nm.Ca) (Si,Zr)Os. 
GLAUCOPHANE, NaA1(Si03)z. (Fe,Mg) 

SiOp. 
RIEBECKITE, 2NaFe(SiOa)?.FeSiOa. 
CROCIDOLITE, NaFe(SiOa]z.FeSiO3. 
Arfvedsonite, Na,Ca,FeU silicate. 
Bnigmatite, Fe,Na,Ti-silicate. 
Weinbergerite, NaAlSi04.3FeSiOa. 
Elpidite, N ~ ~ O . Z I O ~ . ~ S ~ O ~ . ~ , H , ~ .  
Catapleiite, H4(Naz,Ca)ZrS130n. k,"tp"hpz ) Na,Be,Ca, fluo-silicates 
Nephelite, NaAlSiO,. 
CANCRINITE, HsNa6Ca(NaCOa)2Als 

(SiO4l9. 
Microsommite, Davyne, near cancrinite. 
SODALITE, Nan(AlCl)Alz(SiO4)a 
Hackmanite, near sodalite. 
HAWNITE, ( N ~ z , C ~ ) ~ ( N ~ S O ~ . A ~ ) A ~ ~  

(Si04)~. 
Noselite, N&(NaS04.Al)AlZ (Sj04)s. 
LAZURITE, Na4(NaS3.Al)Alz(S10,)3. 
SCAPOLITE GROUP, Mlxtures of 

CarAleSisOzs and Na4Al3Si9OZ4C1. 
Sarcolite, (Ca,Na~)3Al~(Si0,)~. 
Melilite, Na~(ca,Mg),~ (A1,Fe),(Si04),. 
Mordenite, (Ca,~~,Na~)Al~Si~~0~~.20H~0. 
Stilblte, ( N ~ Z , C ~ ) A I Z S I ~ O ~ ~ . ~ H ~ O .  
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Flokite, H~(Ca,N~)Ai~Si~02~.2H20. 
CHABAZITE, (Ca,Ntt2)Al2Si4Ol2.6He0. 
Gmelinite, (Na2Ca)AlzSi4012.6H~O. 
Analcite, NaAlSizOe.Hz0. 
Faujasite, &NazCaA14SiloO3a. 18HjO. 
Natrolite, Na~AhSi3010.2H20. 
Mesolite, NazAl~Si3Ol~.'2H2O + 2[CaAl~Sb 

Olo.3HzOI. 
Gonnardite, (Ca,Na2)2AhSi6015.5)H~O. 
Thomsonite, (Na2,Ca)AlzSi~Os.2+H@. 
Hydrothomsonite, (H2,Na2,Ca)AlaSizOs. 

5HTO. 
Arduinite, Ca,Na, zeolite. 
Echellite, (C~,N~Z)O.~A~~O~.~S~OZ.~HZO. 
Epidesmine, (pljaz,Ca)A128isO~b.6H20. 
Erionite, II~C~KZN~~AI~S~~O~,.~H~O. 
Hydronephehte, HN~Al3S130~2.3H~O. 
Paragonite, I-12NaAI~(Si0~)a. 
Spodiophyllite, (Na2,Kz)2(Mg,Fe)3(Fe,Al)2 

(Si0a)r. 
Searlesite, NaB(SiO3)~.H2O. 
Molengraafite, Ca,Na, titano-silicate. 
Astrophyllite, Na,K,Mn,Fe,ti+no-silicate. 
Narsarsukite, Fe,Na,titano-sihcate. 
Leucosphenite, Na4Ba(TiO)z(Si205)5. 
Lorenzenite, Na2(TiO)~Si207. 
Epistohte, Ti,Na,etc., niobate. 
Berzeliite, (Ca,Mg,Mn,Na2)As20a. 
Natrophilite, NaMnP04. 
Bery llonite, NaBePOa. 
Jezekite, Na4CaAI(AIO) (F,0H)4(P04)2. 
Lacroixite, Nn4(Ca,Mn)4A13(F,0H)4P~O16. 

2H,O. 
~&a&ite .  Na(A1F)AsOa. 
Fremontite, (Na,Li)AI(OH,F)PO4. 
Dickinsonite Fillowite } 3(Mn,Fe,Naz)aPzO~.H?0. 
Stercorite, HWa(NH4)P01.41120. 
Souman~ite. Hvdrous Al,Na, fluophosphate. - 
SODA NITER, ~ a N 0 s .  ' 
Darapskite, NaNos.Na2S04.H~O. 
Nitroglauberite, 6NaN03.2N&S04.3H~O. 
Borax, Na2B407. 10H20. 
Ulexite, NaCaB~0~.8H20. 
Thenardite, Na804. 
Aphthitalite, (K,Na)zS04. 
GLAUBERITE, Na2S04.CnS04. 
Vanthoffite, 3Na2SO1.MgSO4. 
Sulphohalite, 3NazS04.NaC1.NaF. 
Caracolite, Pb(OH)Cl.N@S04. 
Hanksite, SN~~SO~.~N~ZCOS.KCI .  
Lecontite, (Na,NH4,K)zSOe2H~O. 
Mirabilite, Na~S04.1OH20. 
Loweite, MgS04.Na~S04.2)HeO. 
Blodite, MgSO4.Na2SO4.4Hz0. 
Mendozite, NaAl(SO4)2.12H~O. 
Krohnkite, CuSO4.NenSOd.2H.rO. 
Natrochalcite,Cu~(OH)~(SO~)r.N&.rSO1.2HeO. 
Ferronatrite, 3Na504.Fez(S04)~.6H@. 
Sideronatrite, 2NhO.Fe20s.4.SOs.7HnO. 
Metavoltine, 5(K2,Nen,Fe)0.3FeaOi.12SOs. 

18Hz0. 
Natrojarosite, Na2Fee(OH)12(SOd)r. 

Palmierite, 3(K,Na)&04.4PbS04. 
Alrneriite, N&SO~.A~~(SO~)~.~M(OH)I.HO. 

STRONTIUM 
Strontianite, SrC03. 
Ancvlite, 4Ce(OH)C03.3SrC0..3HI0. 
~mbatoarinite, Rare earths, ST, carbonate. 
Brewsterite, H4(Sr,Ba,Ca)Al~(SiOa)6.3H20. 
Fermorite, (Ca,Sr)4[Ca(OH,F)][(P,As)04]~. 
Hamlinite, Sr,A1, hosphate. 
Harttite, Sr,AI, pRosphate and sulphate. 
Celestite, SrS04. 

THORIUM 
Caryocerite ) c ~ , c ~ , Y , T ~ ,  fluo-silicates. Tritomite 
Thorite, ThSiO1. 
Auerlite, Th siliao-phosphate. 
Yttrialite, Th,Y, silicate. 
Mackintoshite, U,Th,Ce, silicate. 
Yttrocrasite, Hydrous Y,Th, titanate. 
Pyrochlpre, RNb206.R(Ti,Th)03. 
MONAZITE, (Ce,La,Di)PO, with Tho*. 
Thorianite, Th and U oxides. 

TIN 
Stannite, Cu2S.FeS.SnS2. 
Canfieldite, 4Ag2S.SnS2. 
Teallite, PbSnS2. 
Franckeite, PbsSnaFeSbtSlr. 
Cylindrite, Ph8Sn4FeSb2S14. 
Cassiterite, Sn02. 
Stokesite, H~CaSnSiaOl,. 
Hielmite, Y,Fe,Mn,Ca, stanno-niobate. 
Nordenskioldine, CaSn(B0s)z. 
Hulsite, 12(Fe,Mg)O.2FenOa.lSnO~.3B~Os. 

2H20. 
TITANIUM 

ILMENITE, FeTiOa. 
Senaite, (Fe,Mn,Pb)O.Ti02. 
~r izonik ,  Fe203..3TiO2. 
Pyrqphanite,. MnTiOs. 
Pseudobrookite. Fer(Ti0.l". , -.  -, - 
Rutite. TiOl. - - -  ~. ~ - ~ - 
OctahAdrite. Brookite. TiO*. - . . . . -. - -- , - -  - 
Uhligite, ~ ~ ( ~ i , ~ r ) O s . A l ( ~ i , ~ 1 ) 0 ~ .  
ScNorlomite, C&d(Fe,Ti)z((Si,Ti)O4)r. 
Titanite, Ca-SiOG. 
MolengraaMe, Ca,Na, titano-silicate. 
Keilhauite, Ca,AI,Fe,Y, titano-silicate. 
Tscheffkinite, Ce, etc., titano-silicate. 
Astro~hvllite. Na,K,Fe,Mn, titano-silicate. . ,  . . 
~ohns&pite 
Mosandnte '1 Ce. etc.. titano-silicatea 
Rinkite ' ' 

Narsarsukite, Fe,Na, titano-silicate. 
Neptunite; Fe,Mn,Na,K, titano-silicate. 
Benitoite, BaTiSi3O9. 
Leucosphenite, Na4Ba(TiO)g(Si~Oa)6. 
Lorenzenite, Naz(1'10)2Si%O,. 
Joaquinite, Ca,Fe, titno-silicate. 
PEROVSXITE, CaTi03. 
Knopite, Ca,Ce, titanate. 
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Dysanalyte, Ca,Fe, titano-silicate. 
Geikielite, Mg,Fe titanate. 
Delorenzite, ~ e , d , ~ ,  titanate. 
Yttrocrasite. Hvdrous Y. Th, titanate. 
~ A i i i r i t i ,  ( u ~ , T ~ o , u o ; ) T ~ ~ ~ .  
Pyrochlore, RNb06.R(Ti,Th)Os. 
Aeschynite, Ce, niobate-titanate. 
Polymihte,  Ce,Fe.Ca, niobate-titanate. , . . .  
Euxenice 
Polycrase Y,Ce,U, niobate- 
Blomstrandine-Priorite I tltanates' 
Betafite, U, etc., niobate-titanate. 
Epistolite, Na,Ti, etc., niobate. 
Lewisite, 5Ca0.2Ti02.3Sb06. 
Mauzeliite, Pb,Ca, t~tano-antimonate. 
Warwickite, (Mg,Fe)3TiB20s. 

TUNGSTEN 
Tungstenite, WSZ. 
Tungstite, W03. 
WOLFRANITE, (Fe,Mn) WO.. 
Hiibnerite, MnW04. 
SCHEELITE, CaWO4. 
Cuprotungstite, CuWO4. 
Powellite. Ca(Mo.W)O'. . , . -  

Stolzite } PbWO4. Ras ite 
~h i fag i te ,  3PbWO4.PbMoO.. 
Reinite, FeW04. 
Ferritungstite, Fe203.W03.6H20. 

URANIUM 
Rutherfordine, UOzCO3. 
Uranothallite, 2CaC03.U(C03)2.10H20. 
Liebigite, Hydrous, U,Ca, carbonate. 
Voglite, Hydrous, U, Ca, Cu, carbonate. 
Mackintoshite, U,Th,Ce, silicate. 
Uranophane, Ca0.2UOs.2Si02.6H20. 
Delorenzite, Fe,U,Y titanate. 
Brannerite, ( u o , T ~ ~ , u o ~ ) T ~ o ~ .  
Hatchettolite, U, tantalo-mobate. 
Samirhite, U, etc., niobate. 
Fergusonite, Y,Er,U, niobate. 
Samarskite. Fe.Ca.U,Ce,Y, niobate. 
~ m ~ a n ~ a b & i t e , ' U ,  'etc., niobate. 
Annercidite. U,Y, niobate. . . .  
Euxenite 
Polycrase Y,Ce,U, niobate- 
Blomstrandine-Priorite 
~e ia f i te ,  U, niobate-titahate. 
Plumboniobite, Y,U,Pb, niobate. 
Uvanite, 2UOa.3V~0~.15H20. 
Fer anite, Us(V04)~.6H20. 
~or%ernite, Cu(UOz)zP20a.8HsO. 
Zeunerite, CU(UOZ)~ASZO~.~H~O. 
Autunite Bassetite ) Ca(U02)2P20~.8H20. 
Uranospinite, Ca(UO~)~As20~.8H~0. 
Uranocircite, Ba(U02)2P208.8H20. 
CARNOTITE, K20.2U~0.VzOs.3Hz0. 
Tyuyamunite, Ca0.2U03.V206.4H20. 
Uranospathite, Hydrous uranyl phosl 

Phosphmanylite, (UOZ)~PZO~.~HZO. 
Trogerite, (UOz)~AsaOs.l2HzO. 
Walpurgite, Bilo(UOz)a(OH)u(AsO1)0 
UR~NIN~TE,'  Uranyl. etc.. uranate. 
Gummite, alteration of uraninite. 
Thorianite. Th  and U oxides. 
~ranos~hk!rite, (Bi0)2U~07.3H20. 
Johannite, Hydrous Cu,U, sulphate. 
Gilpinite, (Cu,Fe,N&)0.U03.S03.4H20. 
Uranopilite, CaUeSz031.25H20. 

VANADIUM 
PATRONITE, VSI. 
Sulvanite, ~CUZS.VZSG. 
Alalte, V;OG.H20. 
Ardennite, Al,Mn,V, silicate. 
Roscoklite, Vanadium mica. 
Pucherite. BiVOd. 
~anadinitk, ~ b 4 c ~ b c l )  ( ~ 0 ~ ) s .  
Descloizite, (Pb,Zn)2(OH)V04. 
Pyrobelonite, 4Pb0.7Mn0.2V206.3H20. , 

Dechenite, PbV20b. 
Calciovolborthite, ( C U , C ~ ) ~ V ~ O ~ . ( C U , C ~ )  

(0H)r. 
Turanite. 5CuO.V~Oh.2H~O. - -  - E~E;,:; } Pb,Cu, vanadates. 
Uvanite, 2U03.3V~Oa.l5H&. 
Ferganite, U ~ ( V O ~ ) ~ . ~ H Z O .  
Fernandinite, CaO.V204.5V2O5.14H2O. 
Pascoite. 2Ca0.3V20~. llH10. 

E2$:$ttite } Ca0.3Vfi.9Hz0. 
Volborthite, Hydrous, Cu,Ba,Ca, vanadate. 
Hiigelite, Hydrous, Pb,Zn, vanadate. 
CARNOTITE, KZO.~UZO~.VZO~.~H~O.  , 

Tyuyamunite, C~O.~UO~.VZOG.~H~O.  
Minasragrite, (V~OZ)H?(SOI).?. 15HzO. 

YTTRIUM, Etc. 
Yttrofluorite, (Ca3,Yz)Fa. 
Yttrocerite. (Y,Er.Ce)F3.5CaF2.H20. - - 

Tengerite, Y .carhnate. 
Cappelenite, Y,Ba, boro-silicate., 
Melan~cerite 
Caryocerite 1 Ca,Y,Ce, fluo-silicates. 
SGnstrupine J 
Tritomite, Th,Ce,Y,Ca, fluo-silicate. 
Gadolinite. Be2FeY2Si201a. 
Yttrialite. 'Th.k. silicate. 
~owlandite. Y dlicate. 
Thalbnite. Y silicate ~ - - - - ~  ~- 

~horGe&te,  (Sc,Y)zSieO,. 
Cenosite, H4Ca2(Y,Er)2CSiOL,. 
Keilhauite, Ca,AI,Fe,Y, titano-silicate. 
Delorenzite, Fe,U,Y, titanate. 
Yttrocrasite, Hydrous Y,Th, titanate. . . 
Risorite, Y niobate. 
Fergusonite Y Er, niobate. 
Sipylite, ~r 'nidbate. 
Yttrotantalite, Y, etc., tantalate-niobate. 
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Samarskite, Fe,Ca,U,Ce,Y, niobate-tanta- 
late. 

inner~di te ,  U,Y, niobate. 
Hielmite. Y.Fe.Mn.Ca, stanno-tantalak. 

Polycrase I .Le, u , nlooaw- ' titanstes. Blomstrandine-Priorite / 
Plumboniobite, Y,U,Pb,Fe, niobat,e. 
XENOTIME. YPO4. 
Retzian, Y,Mn,Ca, arsenate. 
Rhabclophanite, Hydrous Ce,Y, phosphate. 

ZINC 
Sphalerite, ZnS. 
Wurtzite, ZnS. 
Voltzite, ZnsS40. 
ZINCITE, ZnO. 
Gahnite, ZnO.Alz0a. 
FRANKLINITE, (Fe,Zn,Mn)O. (Fe,Mn)zOa. 
Chalcophanite, (Mn,Zn)0.2Mn02.2HzO. 
Hehrolite, 2Zn0.2Mn~03.1H20. 
Smithsonite, ZnCO3. 
Rosasite, 2Cu0.CuC03.5ZnC03? 
Aurichalcite, 2(Zn,Cu)C03,3(Zn,Cu)(OH)?. 
Hydrozlnate, ZnC03.2Zn(OH)2. 
Hardystonite, CazZnSirO~. 
Danalite, (Be,Fe,Zn,Mn)$3i3012S. 
Willemite, Z n ~ S i 0 ~ .  
Calamine, HzZnS10r. 
Clinohedrite, H2CaZnSiOs. 
Hodgkinsonite, 3(Zn,Mn)0.SiOz.H?0. 
Gageite, Hydrous, Mn, ME, Zn, silicate. 
Tarbuttite, Zn3PzOs.Zn(OH)z. 

Adamite, Znz(OH)As04. 
Descloizite, (Pb,Zn)z(OH)V04. 
Hopeite Zn,Pz08.4Hz0. Parahopeite 1 
Kottigite, ZnsAszOa.8HzO. 
Barthite, 3Zn0.Cu0.3As~0~.2Hz0. 
Hiigclite, H .drous, Pb, Zn, vanadate 
Spencerite, & ~ ~ ( P o ~ ) ~ . z ~ ( o H ) ~ . ~ H ~ o .  
Hibbenite, 2ZnJ(P04)2.Zn(OH)z.6$H20. 
Veszelyite, Hydrous, Cu, Zn, phospho- 

arsenate. 
ICehoeite, Hydrous. Al, Zn, phosphate. 
Sussexite, H(Mn,Zn,Mg)BOs. 
Zinkosite, ZnS04. 
Ilesite, (Mn,Zn,Fe)S04.4Hp0. 
Goslarite, ZnS04. 7Hz0. 
Dietrichite, (Zn,Fe,Mn)S04.Alz(S04)3. 

22H20. 
Serpierite, Hyclrous, Cu, Zn, sulphate. 
Zincaluminite, ~ Z ~ S O ~ . ~ Z ~ ( O H ) Z . ~ A ~ ( O H ) , .  

5HzO. 
ZIRCONIUM 

Baddeleyite, ZrO,. 
Uhligite, Ca,(Ti,Zr)05.Al(TiiA1)O5. 
Rosenbuschlte, Na,Ca,Zr, s~licate. 
Wohlerite, Na,Ca,Zr, silicate and niobate. 
LIvenite. Mn.Ca.Zr. silicate. 

Zircon, Zr SiO4. 
Chalcolamprite, R"Nb?Oa.R"SiOa. 
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TABLE I1 . M I N E U S  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 . 

. ~ 

. . Sal Ammoniac (p 397) . . . . . . .  Kalinite (p 637) 
. . . . .  Faujasite (P . 555) 

Sylvite (p . 396) . . . . . . . .  
. . . . . . .  . Halite (p 395) 

Hydrophilite (p . 399) . . 
. . . . . . .  . Sodalite (p 502) 
. . . . . . .  . Analcite (p 554) 
. . . . . .  .. Noselite (p 503) 

. . . .  . Northupite (p 450) 
. . . . . .  HaUynite (p 503) 

. . . . . . .  . Leucite (p 460) 
. . . . . . . .  Lazurite (p 503) 

... . Sulphohalite (p 631) 
. . . . . . .  . Tychite (p 450) . . . . .  Ralstonite (p 402) 

. . . . . . . .  Voltaite (p 639) 
. . . . .  Villiaumite (p 396) 
. . . .  Langbeinite (p 625) 

. . . . . . . .  Zunyi* (p 505) 
Polluc~te (p . 470) . . . . . .  
Boracite (p . 620) . . . . . .  
Pharmacosiderite, 

@ . 614) ............. 
Plazolite (p . 5110) . . . . .  

. ... .  Nitrobarite (p 619) 
. . . . . . . .  Fluorite (p 398) 

Helvite (p . 504) . . . . . . .  
Garnet (p . 505) . . . . . . .  
Rhodizite (p . 621) ...... 
Danalite (p . 504) . . . . .  
Hauerite (p . 378) . . . . .  
Diamond (p . 345) . . . . .  
Yttrofluorite (p . 399) . .  
Spinel (p . 419) . . . . . . .  
Periclase (p . 411) . . . . .  

* Some pseudo-isometric species are here included . Speciea with submetsllic luater are p l d  under B, but 
some ~peeies are included in both lists . 

. . . . . .  Araenolite (p 409) 
. . . .  Schorlomite (p 510) 

. . . . . .  . Betafite (p 591) 
Hercynite (p . 420) . . . . .  

. . . . . .  Sphalerite (p 367) 

. . . . . .  Nantokite (p 395) 
. . . . . . .  Marshite (p 395) 

. . . . .  Alabandite (p 369) 
. . . . .  Perovskite (p 586) 

. . . . . .  Berzeliite (p 593) 
. . . . . . . .  Gahnite (p 420) 

. . . . .  Pyrochlore (p 587) 
. . . . . . .  Koppite (p 587) 
. . . . . . .  Zirkelite (p 428) 

Hatchettolite (p . 587) . . 
. . . . . . .  Lewisite (p 618) 
. . . . . . . .  Atopite (p 618) 

Percylite, Boleite 
(p . 401) . . . . . . . . . . . . .  

Mauzeliite (p . 618) . . . .  
Manganosite (p . 411) . .  

. . .  Neotantalite (p . 587) 
Senarmontite (p . 409) . . 
Samiresite (p . 587) . . . .  
Embolite (p . 397) . . . . .  
Cerargyrite (p . 397) .... 
Miersite (p . 598) . . . . . .  
Microlite (p . 587) . . . . .  
Iodobrornite (p . 397) . . .  
Bromyrite (p . 397) . . . .  
Cuprite (p . 410) . . . . . . .  
Eulytite (p . 504) . . . . . . .  
Bunsenite (p . 41 1) . . . . .  
Monimolite (p . 593) . . .  
Eglestonite (p . 401) . . . .  
Mosesite (p . 402) . . . . . .  

' Specific I Hard- Specific 
Gravity . 
.-- 

3.7 
3'81-3'88 
3'75-4'17 
3'9-3'95 
39-4'1 

3.93 
5'6? 

3'95-4'04 
4'03 
4.08 

4.04'6 
4.2-4.36 

4'45-4.56 
4.71 

4.8-4.9 
4.95 
5.03 

5'08 
5'1 1 
5.18 
5.2 

5'2-5'3 
5-24 

5.3.5.4 
5.55 
5.6 

5.5-4.1 
5.71 

5'8-6 
5.85-4-15 

6.11 
6.4 

6-58.7.29 
8.3 

Gravity . 
-. 

1.53 
1'75 
1.92 
1.98 
2.14 
2'2 

2.14.2.30 
2-2.2.3 

2.25-2.4 
2.38 

24-2.5 
2.45.2.50 
2'38.2.45 

2.49 
2.5 
2'58 
2.79 
2.81 
2.83 
2.87 
2.90 
2.9.3 

2'9-3 
3'13 
3'2 
3.2 

3'16-3'36 
3'34.3 

3'4 
3'43 
3'46 
3.52 
3'55 

3'5-4.1 
3.67 

Hard- 
ness. 

1.5 
7-7'5 

7'5-8 
3.54 
2.2.5 

3.5-4 
5.5 
5 

7.54 
5.5.5 

5.5 
5 

5.5 
5'5-6 

2.5 
6-6'5 
5-6 
3.8 

2.2.5 

1.1.5 
1-1'5 

5.5 
1.1.5 
2-3 

3.54 
4.5 
5.5 
5-6 
2-3 
3 

n- . 

1.5.2 
2-2'5 

5 
2 

2.5 

5'5-6 
5-5'5 

5.5 
3.5-4 
5.5-6 
55-43 
5-5'5 
3.5 
3.5 
4.5 
3-4 

7 
6'5 
7 

2.5 
6.5 

4 
6-6'5 

6.5.7.5 
8 

5.5-6 
4 

10 
4.5 
8 
6 
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Gravity . I Swcific i 
Hauerite (p . 378) . . . . . .  3.46 
Sphalerite (p . 367) . . . . .  3'9-4.1 
Alabandite (p . 369) . . . .  3'95-4'04 
Cubanite (p . 374) . . . . . .  , 4 0 4 . 1  
Dysanalyti(p.586) . . . .  4.13 
Chromite (p . 423) . . . . .  4.34.57 
Villamaninite (D . 379) . . 4.4 
Tennantite (p.'391). : . . 4.4-4.49 
Tetraheafite (p . 390) . . .  44-5.1 
Magnesioferrite (p . 420) 4'574%! 
Polydymite (p . 373) . . .  4'5-4'8 
Cobaltnickelpyrite 

(p . 378) . . . . . . . . . . .  4.71 . . . . . . .  Jacobsite (p 421) 4'75 
Sychnodymite (p . 373) . 4.76 

. . . . . .  LINNBITE (p 374) 4'8-5 
Carrollite (p . 374) . . . . .  4.85 

. . . . . . .  Bixbyite (p 425) 4.95 
PENTLAND~TE 

(p . 368) . . . . . . . . .  I 5.0 
Pyrite (p . 377) . . . . . . .  4.95-5.10 
FrankWte (p . 420) . . . .  5.07-5.22 

. . . . . .  Magnetite (p 420) 5.18 
Bornite (D . 374) . . . . . . . .  4.9-5'4 
~ e r s d o d t e  (p.' 379) . . . .  1 5.64.2 
Cuprite (p . 410) . . . . . . .  1 5'85-6.15 
Brongniardite (p . 387) . . : 5.95 

. . . . . .  Corynite (p 379) 5.95-6'03 
. . . . .  Ar rodite (p 391) 6.1-6'2 

coktite (p . 379) . . . . . .  6-6.3 

Hard- 
ness . 

4 
3 5-4 
3.5-4 

4 
5-6 
5.5 
4.5 
3-4 
3-4 

6-6.5 
4.5 

5 
6 

Gravity . 
- 

Canfieldite (p . 394) . . . . .  
Ullmannite (p . 379) . . . .  
Smaltite, Chloanthite 

(p . 378) . . . . . . . . . . . .  
Skutterudite (p . 380) . . .  
Willyamite (p . 379) . . . .  
Polyargyrite (p . 562) . . .  
Laurite (p . 379) . . . . . . . .  
Argentite (p . 364) . . . . . .  
IRON (p . 356) . . . . . . . .  
Galena (p . 363) . . . . . . . .  
Eucairite (p . 365) . . . . . .  
Metacinnabarite (p .369. 
Clausthalite (p . 364) . . .  . . . .  Naumannite (p 364) 
Altaite (p . 364) . . . . . . . .  
Tiemannite (D . 369) . . . .  
Hessite (p . 365) ...... 

. . . . . .  Copper (p 353) 
Uraninite (p . 623) . . 
Thorianite (p . 624) 

. . . . . . .  Silver (p 352) 
Swrnrlite (p . 379) . . 

. . . . . . . . .  I I 354) 
. . . . .  Palladium (a 355) 1 11.3-1 11'4 1.8 1 

AMALGAM (P . 354): . . . .  
. . . . . .  . Platinum (p 355) 

. . . . . . . . . .  . Gold (p 350) 
. . . . . . .  . Iridium (p 355) 

Hard- 
ness . 
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I1 . CRYSTALLIZATION TETRAGONAL . 
A . LUSTER NONMETALLIC . 

Hard- 
nesB . 

Mellite (p . 645) . . . . . . . .  
. . . . .  Darapskite (p 619) 

Pinnoite (p . 622) . . . . . . .  
Apophyllite (p . 546) . . . .  
Loweite (p . 637) ....... 
Ecdenyte (p . 618) . . . . . .  
Sarcohte ( . 518) ... 

. . .  Marialite&.518) ::: 
Mizzonite (Dipyre), 

(p . 517) . . . . . . . . . . . .  
Wemerite (Scapolite), 

(p . 516) . . . . . . . . . . . .  
Meionite (p . 516) . . . . . .  
Edingtonite (p . 555) .... 
Narsanukite (p . 585) . . .  
Chiolite (p . 400) . . . . . . .  
Soumansite (p . 614) . . . .  
Melilite (p . 518) . . . . . . .  
Gehlenite (p . 518) . . . . . .  
Meliphanite (p . 496) . . .  
Sellaite, (p . 399) . . . . . . . .  
Zeunente (p . 616) ...... 
Pinnoite (p . 622) ....... 
Vesuvianite (p . 519) .... 

Specific 
Gravity . I- 

1.64 

2.29 
2.3-2.4 

2'38 
6.9-7'1 

2.54-2'93 
2.57 

2.62 

2.66-2'73 
2.70-2.74 

2.70 
2.7 

2.84-2'99 
2.87 

2.93'1 
2.9-3'1 

3'01 
2.974'15 

3.2 
3.27-3'37 
3.35-3.45 

I 

I Hard . 
ness . 

- -  

Hardystonite (p . 498) . . 
. . . . . .  Torbernite (p 648) 

. . . . .  . Trippkeite (p 618) 
. ... Octahedrite (p 428) 
. . . . . . . . .  Rutile (p . 427) 

. . . . . . .  Xenotiple (p 592) 
. . . . . . .  Powebte (p 643) 

Thonte (p . 532) . . . . . . . .  
. . . . .  Fergusonite (p 588) 

Zircon (p . 520) . . . . . . . .  
Romeite(p.618) . . . . . . .  
Sipylite (p . 588) . . . . . . .  

. . . . . . .  Nasonite (p 498) 
. .... Ganr~malite Cp 498) 

. . . . . . .  Scheelite (p 642) 
Phosgenite (p . 450) . . . .  
Calomel (p . 395) . . . . . . .  
Wulfenite (p . 643) . . . . .  

. ..... Cassiterite (p 425) 
. . . . .  Matlockite (p 401) 

Tapioli* (p . 590) . . . . . .  
Larettoite (p . 401) ..... 
Stolzite (p . 643) ....... 

Specific 
Gnwity . 

3.4 
3.43'6 

3'8.3.9: 
4.184.2E 
4.45-4'56 

4.53 
4'4-5'4 
4'4-5'8 

4.684.7 
4'71 
4.89 
5.4 
5.74 

5'9-6'1 
6-6'09 

6.48 
6'7-7'0 
6.8-7'1 

7.2 
7.36.7.1 

7'6 
7.87.8.1. 

6-6.5 
4 
5 
6 
5 

5-5.5 

Chalcopyrite (p . 374) . . .  427) ...... 4%-5.0 
. ..... STANNITE (p 394) . . . . . . . .  6-6.4 

Rutile (p . 427) ......... Hauchecornite (p . 372) . I 6.4 
Fergusonite (p . 588) .... . . . . . .  . .. . . . .  Hausmamite (p 424) 362) 

. ...... . . . .  Braunite (p 425) 428) 

7.36-7.5 
7.83 
8.5 
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111 . CRYSTALLIZATION HEXAGONAL.* 
Rhombohedra1 species are distinguished by a letter R . 

A . LUSTER NONMETALLIC . 

.. 

Ice (p . 41 1) . . . . . . . . . . .  
Cyprusite? (p . 639) . . . . .  
Ettringite (p . 640) . . . . .  

. Thaumasite (p 581) . . .  
. . .  Koenenite (p . 401)R 

. Gmelinite (p 554) R . .  
Pyroaurite (p . 455) R . . 

. . .  Coquimbite (p 637) R 
Utahite (p . 639) R . . . . . .  

. Chabazite (p 552) R . . . .  
. . . . .  Lev nite (p . 554) R 
. ~y$one~hel i te? (p 558) 

. . .  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 . 539) R . . . . . . . . . . .  
. Colerainite (p 583) . . . .  
. . . .  Metavoltine (p 639) 

Chalcophyllite (p . 612) R 
. Nephelite (p 499) . . . . .  
. Hanksite (p 631) . . . . . .  

Ferronatrite (p . 638) R . 
. Milarite (p 455) . . . . . . .  

Spodi0.p hyllite (p . 572) . 
Aphthitalite (p . 624) R . 
Quartz (p . 403) R . . . . . .  

. . . . . . . . . .  Beryl (p 405) 
Eucryptite (p . 500) .:... 

. . . . . . .  Alunite (p 639) R 
Penninite (pseu . ) 

. . . . . . . . . . .  (p . 570) R 
Calcite (p . 438) R . . . . . .  

. . . . . . .  Nepouite (p 515) 
. . . . . . . .  Alurnian (p 632) 

Catapleiite (p . 496) . . . . .  
. . . . .  Dolomite (p 442) R 

Martinite (p . 61 1) 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) . . . . . . .  
Spangolite (p . 631) R . . .  

. . . . . . . .  A atite (p 595) 
. . . .  . . gmtt i te  (6 601) , 

. . . . . . .  Jarosite (p 640) R 
. . . . .  Raimondite (p 639) 

. . . . . . . .  Wilkeite (p 597) 
i 

I 
Specific i H w d -  

Gravity . neas . ! 

3.23 1 1- 4.5 

I 1 ypec!fic . I ~ a r c i -  

3.26 
3.28 

3.28.3.35 
3'30 
3.35 
3.35 
3.36 

3333.42 
3.45.3.60 

3.52 
3.52 
3.58 
3.6 

3.83.3.88 

3.94-4.01 
3.98 

3.954.10 
3.944.19 

4.0 
4'024'13 

413 
4'20 
4.20 
4.29 
4'36 

4.3M.45 
4 4 ' 3  

4-4'9 
4.4 
4.41 
4.5 
4.65 
4'7 
4.9 

4'9.5'0 
4'9-5'3 
5.5.2 
5'46.7 

5'5 
5.6 

5.65'7 
5.7.5'9 

5'85 

6.1 1 
6.13 

6'5.7.1 
6'66.6.86 

7.0.7.25 
8.0 1 

8'08-5.2 

Crra.vlty . 

0.9 
1.75 
1.75 
1.88 
2.0 

2.04.2.17 
2.07 
2.09 

2.08.2.16 
2.09.2'16 

2.26 
2.26 

2.28.2'33 
2.3 

2.38.2'4 
2.42.2.5 

2.44 
2.49 

2.50 
2.51 
2-53 

2.44.2.66 
2.55.2.65 

2.56 
2.56 
2'57 
2.6 
2.64 
2'65 

zed-z'7;z'so 
2.67 
2.67 

2.6-2.85 
2.71 

2.53'2 
2'74 
2.8 

2.8.2.9 
2.89 

2.91.2.93 
2.95.3.1 
2.973'0 
2.98-3'20 

3.0 
3.0.3.12' 
3.06.3'19 

3'07 
3.1 
3.14 

3.17.3.23 
3.2 
3.20 
3.20 
3 22.7 

* i: ,.one 

2.5 
6.5 
5 
5 

3.5 
3.5 
3 

3 . 5 4  
3.54.5 

5 
5 
5 

6.2.6.5 
3 . 5 4  

3.5 
3.5-4 

9 
5.5 
6.0 
4 

5-6 
5.5 

5 .54  
5-6 
4.5 
5 

3.5.4.5 

4-5 
5.5 

6-6'5 
5 

4.5 
3 4  
4.5 

3-3'5 
5.5.6'5 

2 
4 4 . 5  
2.5 

2.2.5 
1.1.5 

4 
2.5 

3 
4.5.5 
3 . 5 4  

3 
3.5 
3.5 

2.2.5 

I 

n e ~ s  . 

1.5 
2 

2.2.5 
3.5 
2.0 
4.5 
2-3 

2% 2'5 

4-5 
4 4 . 5  
4.5.6 
1.5.2 

7 
3 

2.5 
5-6 
6 
G 

4 4 . 5  
2'5-3 
2.5 
2 

5'5-6 
3.3.5 

2 
5'5-6 
3-3'2 
3-3'5 

7 
7'5-8 

3 . 5 4  

2.25 
3 

2.2.5 
2-3 
6 

3 . 5 4  

5-5.5 
3'- 
7.5.8 
7-7.5 
5.5 

3.54.5 
4 4 ' 5  
4-5 

2 
5 

4.5.5 
2.553'5 

3 
5 

pseudo-hexagonal 

. -. 

Hamlinite (p . 601) R . . .  
Pyrochroite (p . 435) R . .  
Jeremejevite (p . 620) . . .  

. Dioptase (p 515) R . . . . .  
Svanber it, e (p . 618) R . . 

. Cronstedgtite (p 571) R . 
Hematolite (p . 606) R . . 
Connellite (p . 631) . . . . .  
Mesitite (p . 443) R . . . . .  
Rhodochrosite (444) R.. 
Svabite (p . 598) . . . . . . .  
Fermorite (p . 597) . . . .  

. . .  Florencite (p . 601) R 
. Benitoite (p 585) . . . . . .  

Siderite (p . 443) R . . . . .  
. Rhabdophanite (p 609) 

R . . . . . . . . . . . . . . . . . .  
Wurtzite (p . 371) . . . . . .  
Corundum (p . 413) R .. 
Willemite (p . 513) R . . . .  
Geikielite (p . 586) R .... 
Sphaerocobaltite (446)R 

. Melanocerite (p . 496) R 
Tntomite (p . 496) R .... 
Nordenskioldine(620)R 

. . Caryocerite (p 496) R 
Parisite (p . 621) . . . . . . .  

. .. Smithsonite (p 445) R 
Beudantite (p . 618) R . . 
Plumbogummite? 

. . . . . . . . . . . . . .  (p 601) 
. . . .  . Britholite (p 580) 

. . . .  Cappelenite (p 496) 
. . .  . Pyrophanite (p 418) 

. . . . . .  Hinsdalite (p 618) 
Molybdophyllite (p.498) 
Bastnasite (p . 449) . . . . .  

. . GREENOCKITE (p 371) 
. . . . .  Hematite (p 415) R 

Xanthoconite (p . 393) R 
. . . . . . . . .  Zincite (p 41 1) 
. . . . . . . . .  Bellite (p 631) 

. PROUSTITE, (p 389) R . 
. . . . . . . .  Iodyrite (p 397) 

. . . . . .  Fluocerite (p 399) 
PYRARGYRITE (p . 389) R 

. . . . .  Penfieldite(p.401j 
. . . . . .  arysilite (P 498) 
. . . . . . .  ysonite (p 398) 

. . .  Pyrornorphite (p 597) 
. . . . .  anadinite (p 598) 

. . . . . . .  Mimetite (p 598) 
. . . . . . . .  Kleinite (p 395) 
. . .  Cinnab u. (p 370) R i 

{ I  i 
species are included . 
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Specific Hard- ) Gravity . I ness . 1 1  1 S w i 6 c  1 Hard- 
Gravity . ness . 

..... . Gra hite (p 347) R 
~ h d c o ~ h a n i t e ' p  . 435) R 

. . . . .  Ilmenite (p . 417) R 
. . . . .  COVELLITE (p 371) 

Pyrrhotite (p . 373) . . . . .  
Molybdenite (p . 360) . . .  
Langbanite (p . 539) . . . .  
Xanthoconite (p . 393) . . 
Hematite (p . 415) R . . . .  
Senaite (p . 418) R . . . . . .  
Millerite (p . 372) R ..... 

..... ARSENIC (p . 348) R 

1.1.5 Pyrargyrite (p . 389) R . . 
. .... 2.5 Tellurium (p 349) R 

5-6 Allemontite (p . 349) R .. 
1.5-2 , ANTIMONY (p . 349) R . . 
3.54.5 Tetradymite (p . 360) R, 

. . . . . .  . 1-1.5 Niccolite (p 372) 
6'5 Breithauptite (p . 372) . . 

Platynite (p . 385) R .... 
5.54'5 Cinnabar (p . 370) R . . . .  

. . . .  . 6 BISMUTH (p 349) R 
3-3.5 Iridosmine (p . 355) R . . 
3.5 

IV . CRYSTALLIZATION ORTHORHOMBIC . 
A . LUSTER NONMETALLIC . 

Teschemacherite (~ .450)  
Thermonatrite (p . 452) . 

. . . . . .  Carnallite (1) 401) 
. . . . . . .  . Struvite (p 606) 

. . . . . . .  Epsomite (p 635) 
. . . . .  Mascagnite (p 624) 

Nesquehonite (p . 452) . . 
. Goslarite (p 635) . . . . . .  
. Erionite (p 558) . . . . . . .  

. . . . .  Morenosite (p 635) 
. . . . . . . .  Sulphur (p 347) 

. . . .  Lindackerite (p 618) 
. Newberyite (p 611) . . . .  

. Stellerite (p 558) . . . . . .  
. Niter (p 619) . . . . . . . . .  

Sideronatrite (p . 639) . . 
Epidesmine (p . 558) . . . .  

. Fluellite (p 402) . . . . . . .  
. . . . . . .  'Natrolite (p 556) 
. Okenite? (p 546) . . . . . .  

Felsobanyite (p . 639) . . .  
. . . . .  Thomsonite (p 557) 

. Wavellite (p 612) . . . . .  
Hambergite (p . 620) . . .  

. Pirssonite (p 452) . . . . .  
. Sulfoborite (p 623) . . . .  

Dawsonite (p . 452) . . . . .  
. Fischerite (p 613) . . . . .  

. Peganite (p 613) . . . . . .  
. . . . . .  Variscite (p 610) 

. Lucinite (p 610) . . . . . . .  
Elpidite (p . 496) . . . . . . .  

. Howlite? (p 621) . . . . .  
Bertrandite (p . 539) . . . .  
Lanthanite (p . 453) . . . .  
Iolite (p . 497) . . . . . . . . .  
Thenardite (p . 624) . . . .  

1.45 
1.5-1 '6 

1.6 
1.65-1'7 

1.75 
1.77 
1'84 
2'0 
1'99 

1.9-2.1 
2.07 

2.0-2.5 
2.10 
2.12 

2'09-2.14 
2.15 
2.16 
2.17 

2.20-2.25 
2.28 
2.33 

2.3-2.4 
2.33 
2.35 
2.35 

2.38-2.45 
2.40 
2.46 
2.50 

2-52 
2.52-2.59 

2.55 
2.6 
2.6 

2.6-2.66 
2.68-2.69 

1.5 
1-1.5 
1-1.5 

2 
2-2.5 
2-2.5 
2.5 

2-2.25 

2-2'5 
1.5-2.5 
2-2.5 
3-3.5 
3 ' 54  

2 
2-2.5 

3 
5-5.5 
4-5.5 

1.5 
5-5.5 
3 .54  
7.5 
3.35 
4 

5 
3-35 

4 
5 

6.5-7 
3.5 
6-7 

2.5-3 
7-7'5 
2-3 

. . . .  Edingtonite (p 555) 
Hillebrandite (p . 546) 

. . . . . . . .  Hopeite (p 607) 
Phosphosiderite (p.610). 

. . . . . . . . . . .  Talc (p 575) 
Beryllonite (p . 595) . . .  
Haidingerite (p . 610) . . .  

. . . . . . .  Strengite (p 610) 
. . . . . .  . Prehnite (p 534) 
. . . . . .  . Guarinite (p 525) . . . . . .  Anhydrite (p 629) 

Aragonite (p . 446) ..... 
Spodiosite? (p . 600) . . . .  
Leucophanite (p . 496) . . 
Cebollite (p . 518) . . . . . .  

. . . . . .  Danburite (p 522) 

. . . . . .  Bementite (p 582) 
Hopeite (p . 607) . . . . . . .  
Tyrolite (p . 612) . . . . . . .  
Harstigite (p . 535) . . . . .  
Heddingite (p . 607) . . . .  
Lawsonite (p . 540) . . . . .  
Grothine (p . 545) . . . . . .  
Humite (p . 536) . . . . . . .  
Anthophyllite (p . 486) . . 
Andalusite (p . 524) . . . . .  
Enstatite (p . 472) . .  : . . .  
Autunite (p . 616) . . . . . .  

. . . .  Monticellite (p 513) 
Eosphorite (p . 615) . . . . .  
Childrenite (p . 615) . . . .  
Sillimanite (p . 526) . . . .  
Scorodite (p . 609) . . . . . .  

. . . . . . .  Lossenite (p 619) 
. Forsterite (p 513) . . . . .  

Dumortierite (p . 543) . . 
Kornerupine (p . 544) . . .  

2.69 
2.7 
2.76 
2.76 

2.7-2'8 
2.84 
2.85 
2.87 

2.8-2.95 
2.1T3.3 

2'90-2.98 
2'94 
2.94 
2.96 
2.96 

2.97-3.02 
2'98 

3.03'1 
3'03'1 

3.05 
3.10 
3.08 
3'09 

3'1-3'2 
3.1-3.2 
3'16-3.2 
3'15-3.3 

3'053.19 
3'033.25 
3'113.15 
3.18-3'24 

3'24 
3'1-3'3 

3'2-3'33 
3.26 
3.27 
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Specific 
Gravity . 
... . 

. . . . . . . . .  Zoisite (p 530) 3.25-3.37) 
... Dufrenite ( .605 1. 3.23-3.4 

. . . .  Chryeolite & 511). : 3.27-3.37 
. . . . .  Warwickite (p 621) 3.35 

Euchroite (p . 61 1) . . . . .  3.39 
Astrophyllite (p . 585) . . 3'3-3'4 
Diaspore (p . 431) . . . . . .  3'3-3.5 
Lorenzenite (p . 586) . . . .  3.4 
Purpurite (p . 610) . . . . .  3.4 

. . . .  Natrophilite (p 594) 3.41 
Cenosite (p . 580) . . . . . . .  3.41 
Gerhardtite (p . 619) . . . .  3.43 
Hypersthene (p . 473) . . .  34-35 
Uranospinite (p . 617) . . 3.45 
Guarinite (p . 525) . . . . .  3.49 

. . . . . . .  Calamine (p 539) 3.4-3.5 
. Lithiophilite (p 594) . . .  3.42-3.56 

Topaz (p . 523) . . . . . . . . .  3.4-3'65 
Langite (p . 638) . . . . . . .  3.49 

. . . . . . . . .  Erikite (p 580) 3.5 
. . . .  Uranocircite (p 617) 3.53 

Triphylite (p . 594) . . . . .  3.52-3'55 
. . . .  Epididymite (p 455) 3.55 

Mazapilite (p . 615) . . . . .  3.57 
. Thortveite (p 529) . . . . .  , 3.57 

Hemafibrite (p . 611) 
' 

3'50-3.65 . . .  
. . . .  Chrysoberyl (p 423) 3.5-3'8 
. Aurichalcite (p 451) . . .  3'54.3.64 

. Ardennite (p 539) . . . . .  3'62 
. Libethenite (p 603) . . . .  3.6-3.8 

. Staurolite (p 543) . . . . . I  3'65-3.75 
. . . .  Strontianite (p 447) 3'68-3'71 

. . Bromlite (p 447) . . . . . .  3.72 
. . . . .  ATACAMITE (p 400) 3.76 
. . . .  Uranophane (p 581) 3.81-3.9 

Flinkite (p . 606) . . . . . . .  3.87 
Serpierite (p . 638) . . . . . .  

. . Brochantite (p 632) . . . .  3.91 
. Brookite (p 429) . . . . . .  3.874.07 

. . . . .  Pinakiolite (p 620) 3'88 
. Ancylite (p 449) . . . . . . .  3.9 

Celestite (p . 627) . . . . . .  1 3'95-3'97 
Ludwi 'te (p . 620) 3.914.02 
~ n e b e f t e  (p . 513) : : :  : /  3.94.1 

Hard- 
nes? . 

Brookite (p . 429) . . . . . .  
Ilvaite.l(p. 538) . . . . . . . .  
Gijthite (p . 431) . . . . . . .  
Sternbergite (p . 367) . . .  
Manganite (p . 432) . . . . .  
Enargite (p . 393) . . . . . . .  
Wittichenite (p . 388) . . .  

-~ 

Hard- 
ne53 . 
- 

7 
5.5-6 
2.5 
4.0 
6.5 
4 
3 
3 

3-3-75 
3.5 

2.5.3.5 
5 

6.5 
5 ' 54  
5.5 

5-6 
5-6 
2 

3'5 
2.5-3 
5-6 

5-5.5 
6.5 
6 

3.3.5 
2 

3.5 
3'5 

5 
2.75-3 

4 
2.5.3 

3.3.5 
3-3'5 
3 ' 5 4  

2.5-3 
3.5 
5.5 

1'5.2 

- 
Barylite (p . 498) . . . . . . .  

. Tephroite (p 513) . . . . . .  
Carrninite (p . 594) . . . . .  
Ampangabirite (p . 591) . 

. Fayalite (p 513) . . . . . . .  
. . . . . . . .  h t z i an  (p 606) 
. . . . . . .  Olivenite (p 603) 

Hulsite (p . 622) . . . . . . . .  
Witherite (p . 447) . . . . .  

. Adamite (p 604) . . . . . . .  
Pseudobrookite (p . 424) 

. . . . . . . . . .  Barite (p 625) 
Derbylite (p . 618) . . . . . .  

. Euxenite (p 591) . . . . . .  
. ... Yttrocrasite (p 586) 

. Cerite (p .SO) . . . . . . . . .  
Blomstrandine (p . 591) . 

. . . . . .  Bschynite (p 591) 
. Polycrase (p 591) . . . . . .  
. Cotunnite (p 399) . . . . .  

. Pyrobelonite (p 604) . . .  
. . . . .  Valentinite (p 410) 
. . . . .  Samarskite (p 590) 

Yttrotantalite (p . 590) . 
. Melanotekite (p 539) . . .  

. Annerohte (p 591) . . .  
Phaenicochroite? 

( . 630) ............. 
. ~elfuri te  (p 410) . . . . . .  

. . . . .  Descloieite (p 604) 
. . . . . .  Tsumebite (p 604) 
. .....  Kentrolite (p 539) 

. . . . . . .  Anglesite (p 628) 
. . . . . .  Pucherite (p 594) 
. . . . . .  Caledonite (p 632) 

. . . . . . .  Daviesite (p 401) 
. . . . . .  Laurionite (p 401) 
. . . . . .  Cerussite (p 448) 
. . . . . . .  Nadorite (p 618) 

. . . . . .  . Ochrolite (p 618) 
. . . . . .  Mendipite (p 401) 

Georgiadirsite (p . 594) . 
Stibiotantalite (p . 590) 

. . .  . Montroydite (p 412) 

~ 

Specific 
Gravity . 
-. 

4'03 
44.12 
4.105 

3'974.29 
44.14 

4.15 
4.14.4 

4.3 
4.34.35 

4.34.4.35 
4.4-5 
4'5 
4.53 

4.6.5 
4.8 
4 236 

4.8-4.9 
4.93.5.17 
4'97.5.04 
5.246.8 

5.38 
5.57 

5'6.5.8 
5'5-5.9 

5'7 
5.7 

5.75 
5.9 

5.9-6'2 
6.1 
6'19 

6.12-6.39 
6.25 
6.4 

6.46-6'57 
7'02 

7.7.1 
7'1 

6'0-7.4 

. . . . . . .  Stibnite (p 358) 
. . . .  Famatinite (p 393) 

Klaprotholite (p . 386) . 
Hutchinsonite (p . 386) . . . . . .  Euxenite (p 591) 
Chalmersi? (p . 366) . . 
Chalcostibite (p . 386) . 

3.874.07 
4.0-4.05 
4.0-4.4 
4'14.2 
4.24.4 

4.434.45 
4.5 

5.5-6 
5'5-6 
5-5.5 
1-1.5 . 4 

3 
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1 specific ~ u d -  
Gravity . ness . 

Natron (p . 452) . . . . . . . .  
. . . . .  . Mirabilite (p 632) 
. . . .  . Whewellite (p 641) 

. . . . . .  Stercorite (p . 611) 
Aluminite (p . 639) . . . . .  
Alunogen (p . 638) . . . . . .  
Borax ID . 622) . . . . . . . . .  

(AND SWMETALLIC) . 

. . . . .  . Kentrolite (p 539) 
. . . . . . .  Aikinite (p . 388) 
. . . .  Stromeyerite (p 366) 

. STEPHANITE (p 392) 
. . .  Guanajuatite (p 359) 

. . . . . .  Mullanite (p 388) 
. . . .  . Geocronite (p 392) 
. . . .  . Wolfachite (p 382) 

. . . . .  Emplectite (p 386) 
. . . . . . .  . Teallite (p 394) 

. . .  . Meneghinite (p 391) 
BISMUTHINITE 

. . . . . . . . . . . . .  (p 359) 
. .  Schapbachite (p 387) 

. . . . .  . Alloclasite (p 382) 
. . . . . . .  . Cosalite (p 387) 

Nagyagite (p . 383) . . . . .  
Rammelsbergite 

(p . 382) . . . . . . . . . . . . .  
Safflorite (p . 382) . . . . . .  

. . . . . .  . Tantalite (p 588) 
. . . . . . .  Lollingite (p 381) 

. . . . .  Acanthite (p . 367) 
. . . .  Krennerite (p . 383) 

. . . . .  Dyscrasite (p . 361) 

V . CRYSTALLIZATION MONOCLINIC . 
A . LUBTER NONMETALLIC . 

METALLIC 

Hard- 
ness . 
- 

2.2.5 
6.5 
3 

6-6.5 
5-6 
3'5 

3-3'5 

3 
6 
3 

3 
2.53 
5-5'5 

6 
6.5 

2'5-3 
3 

2.5-3 
5 

2 .53  
5 

5 . M  

B . LUBTER 

Inyoite (p . 622) . . . . . . . .  
Melanterite (p . 636) . . .  
Halotrichite? (IJ . 637) . . 

Pyrolusite (p . 430) . . . . .  
Polymignite (p . 591) . . .  
Stylotypite (p . 388) . . . .  

. . . . . .  Marcasite (p 380) 
. . . . .  Xschynite (p . 591) 

Urbanite (p . 477) . . . . . .  
. . . . .  ZINKENITE (p 385) 

Andorite (p . 385) . . . . . .  
Sartorite (p . 385) . . . . . .  

. . . . .  Columbite (p . 588) 
Rathite (p . 386) . . . . . . .  
DUFRENOYSITE 

(p . 387) . . . . . . . . . . . .  
Chalcocite (p . 366) . . . . . .  
Yttrotantalite (p . 590) . 
Annerodite (p . 591) . . . .  
Melanotekite (p . 539) ... 
Bournonite (p . 388) . . . .  
Seligmanite (p . 388) . . . .  
BOULANGERITE 

(p . 387) . . . . . . . . . . . . .  
Hielmite (p . 591) . . . . . .  
Diaphorite (p . 387) . . . . .  
Glaucodot (p . 382) . . . . .  
Arsenopyrite (p . 381) . .  

Pickeringite (p . 637)' . . 
Hydroboracite (p . 623) . 

. . . .  Gay-Lussite (p 452) 
Krohnkite ID . 638) . . . . .  

Specific 
Gravity . 
- 

4'734'86 
4.774.85 

4.8 
4.854.9 

4'93; 5.17 
5.3 

5'3-5'35 
5'34 
5'39 

5.36-6.0 
5'4 

5.55 
5.5-5.8 
5.5-5'9 

5'7 
5'7 

5.7.5.9 

5.75-6.0 
5'82 
5'9 

5.9-6'0 
5.94 '2 

~ .... - ~ -  

Artinite (p.'k3). : . 
Diadochite (p . 61%) 
Botryogen (p . 639) . 
Mordenite (p . 548) . 
Kainite (p . 631) . . . .  
Quetenite? . (p . 640) 

. . . . .  Copiapite (p: 638) 2.10 
. . . .  Flokite (p 552) ( 2.10 ( 
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Specific 
Gravity . 

I 

Hard- 
nes8 . 

Veszelyite (p . 612) . . . . .  
Uvenite (p . 484) . . . . . .  
Chloritoid? (p . 567) . . . .  
Keilhauite (p . 585) . . . . .  
Graftonite (p . 594) . . . . .  
Dietzeite (p . 619) . . . . . .  
Triploidite (p . 601) . . . . .  
REALGAR (p 357) . . . . . .  
Barytocalcite (p . 449) . . 
Adelite, Tilaaite (p . 601) 
Chalcomenite (p . 641) . . 
Azwite (p . 451) . . . . . . .  
Leucophmicite (p . 538) 
AUactite (p . 606) . . . . . . .  
Allanite (p . 533) ........ 
Claudetite (p . 409) . . . . .  
Hodgkinsonite (p . 582) . 
Malachite (p . 450) . . . . .  
Durangite (p . 601) . . . . .  
Hancockite (p . 533) . . . .  
Partachinite (p . 510) . . .  
Gadolinite (p . 529) . . . . .  
Barylite (p . 498) . . . . . . .  
Tagilite ( .612 ) . . . . . . .  
Barthite & . 612) ....... 

I i c  I 
Gravity . . 

Dihydrite (p . 605) . . . . . .  44.4 
. . . . . . .  Sarkinite (p 601) 4'18 

P rostilpnite (p . 390) . . 4.2 ~i alnite  (p . 529) ....:. 4'2 
. . . . .  Clinoclasite (p 604) 4'19-4'36 

. . . . . .  Kermesite (p 383) 4'54.6 
. . . . . .  Catoptrite (p 618) 4'5 

. . . . . . .  Lautarite (p 619) 4.59 
Monazite (p . 593) . . . . . .  4.9-5.3 
Linarite (p . 632) . . . . . . .  5.3-5.45 
Lorandite (p . 386) . . . . .  5.53 

. .... Baddeleyite (p 428) 5'5.6.025 
. . . .  Vauquelinite (p 630) 5'8-6'1 
. . . . . . .  b Crocoite (p . 630) 5.9-6.1 

. . . . . . .  Agricolite (p 510) 6'0? 
. . . . . . .  Tenorite (p . 412) 5'8-6.25 . . . . . .  Leadhillite (p 631) 6.26-6.44 

. . . . . . .  Lanarkite (p 632) 6.3-6.4 

. ...... Atelestite (D 606) 6.4 . . . . . .  . Alamosite rp 483') 6.5 
. . . . . .  . Fiedlerite (p 401) 

. . . . , .  Hiibnerite (p 642) 7.2-7.5 
. . . . . . .  Raspite (p . 643) 

. . . .  Terlinguaite (p 401) 8'7 

Baumhauerite (p . 386) . 
Uani te  (p . 533) . . . . . . .  
Arizonite (p . 418) . . . . .  
Crednerite (p . 424) . . . . .  
Smith~te (p . 386) ....:.. 
MIARQYRITE (p . 386) . . 
PLAQIONITE (p . 387) . . .  
JAMESONITE (p . 386) . . .  
Rittingerite (p . 393) . . . .  

Hard- 
ne88 . 

3 ISemseyite (p . 387) . 
. . . .  . 5'5-6 POLYBASITE (p 392) 

. . . . . .  . 5'5 Pearceite (p 393) 
4.5 FREIE~LEBENITE 

. . . . . . . . . . . .  . 1.5-2 (p 387) 
2-2.5 Jordanite (p . 391) . . . . . .  

. . . . .  2.5 WoIframite (p 641) 
2.3 SYLVANITE (p . 382) . . . .  

2-2.5 CALAVERITE (p . 383) . . .  

5.95 
6G-6'2 

6.15 

6'2-6'4 
6.39 

7.2-7.5 
79 -83  

9 
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VI . CRYSTATAT. IZATION TRICLINIC . 

Specific Hard- ' Gravity . I oes8 . ( Gravity . I SIafic I 
. . . . . . . . .  I . . . .  

Inesite (p 546) 3.03 
Ambly onite (p 602) 3.01-3.09 
~a i r f i eh te  (0.6071. . . I  3.10 1 Sasaolite (p . 435) . . . . . . .  

Lansfordite (p . 453) . . . .  
. . . .  Hannayite (p . 611) 
. . . .  Amarzntite (p . 639) 

Meyerhofferite (p . 622) . 
Chalmthite (p.'636). . .  
Ramerite (p . 638) . . . . . .  
Usshgite (p . 470) . . . . . .  
Mcrocline (p . 460) . . . .  
Anorthoclme (p . 461) . . 
Albite (p . 464) . . . . . . . . .  
Oligoclase (p . 466) . . . . .  
Anemousite (p . 468) . . . .  
Andeaine (p . 466) . . . . . .  
Labradorite (p . 466) . . . .  
Anorthite (p . 467) . . . . . .  
Turquois (p . 613) . . . . . .  
Monetite (p . 806) . . . . . .  
Anapaite (p . 607) . . . . . .  
Stewartite (p . 607) . . . . .  . . . . . . .  Schizolite (p 483) 

Chalcosideiite (p . 616) . 3.11 
. . . . . . . . .  Axinite (p 534) 3.27 

. . . .  Hiortdahlite (p 485) 3'27 
. . .  . Parahopeite (p 607) 3.3 

Babingtonite (v . 485) . . 3.35-3'37 

1'48 
1 54 
1'89 
2.1 1 
2.12 

2.12-2'30 
2'17 
2'5 

2.54-2'57 
2'57-2'60 
2.62-265 
2.65-2.67 

2'68 
2.68-2'69 
2.70-2.72 
2.74-2.76 
2'6-2.83 

2'75 
2.8 
2.94 
3.0-3 1 

Celsian (p . 46dj . . . . . . . . . .  3.37 
Rhodonite (p . 484) . . . . .  3.4-3'68 
Trimerite (p . 515) . . . . . .  3.47 
Chloritoid? (p . 567) . . . .  3'523.57 
Roselite (p . 607) . . . . . . .  3.54'6 
Cyanite (p . 526) . . . . . . . .  3'56-3'67 
Brandtite (p . 607) . . . . .  3.67 
p x m a n g i t e  (p . 485) . . .  3 '8 

nlgmatite (p . 494) . . . .  3'85 
M~rgarosanite (p . 498) . 3.99 
Tarbuttite (p . 604) . . . . .  4'1 
Walpurgite? (p . 617) . . .  5.76 

Hard- 
ness . 
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TABLE 111. CRYSTALLINE HABIT. 
I. ISOMETRIC SYSTEM. 

In the following lista some species are enumerated whost! crystalline habit is often m 
marked aa to be a distinctive character. 

Cubes. - METALLIC LUSTER: Galena; Pyrite. 
NONMETALLIC LUSTER: Fluorite; Cuprite (at times elon ated into ca illary formsj, 

Cerargyrite; Halite; Sylvite; Boracite; Pharmacosiderite. A'O Percylite; #erovskite. 
Cube-like forms occur with the following: Apophyllite (tetragonal); Cryolite (mono- 

clinic). Also with the rhombohedra1 species: Chabazite: Alunite; Calcite; rarely Quartz 
and Hematite. 

Octahedrons. - METALLIC AND SUBMETALLIC LUSTER: Magnetite; Franklinite; Chro- 
mite; Uraninite. Also sometimes, Galena; Pyrite; Linnaeite; Dysanalyte. 

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

Forms somewhat resembling regular octahedrons occur with some tetragonal species, aa 
Braunite; Hausmannite; Chalcopyrite; Zircon, etc.; alsp with some rhombohedral species, 
m nnlnmite. - - - - - - - - - -. 

Dodecahedrons. - METALLIC LUSTER: Magnetite; Am lgam. 
NONMETALLIC LUSTER: Garnet; Cuprite; Sodalite. 
Tetrahexahedrons. - Native o'pperi Fluorite. 
Trapezohedrons. - NONMETALLIC LUSTER: Garnet; Leucite; Analcite. 
Pyritohedrons. - METALLIC LUSTER: Pyrite; Cobaltite. Also Gersdofite; Hauerite 

(submetallic). 
Tetrahedrons. - METALLIC LUSTER: Tetrahedrite. 
NONMETALLIC LUSTER: Sphalerite; Boracite; Helvite; Eulytite; Diamond; Zunyite. 
The tetragonal sphenoids of Chalcopyrite sometimes closely resemble tetrahedrons. 

11. TETRAGONAL SYSTEM. 
Square Pyramids. - SUBMETALLIC LUSTER: Braunite; Hausmannite. 
NONMETALLIC LUSTER: Zircon; Wulfenite; Vesuvianite; Octahedrite; Xenotirne. 
Square Prisms. - NONMETALLIC LUSTER: Zircon; Vesuvianite; Scapolites; Apophyllite; 

Phosgenite. 
Square tabular crystals occur with Apophyllite; Wulfenite; Torbernite. 
.Prisms nearly square are noted with a number of orlho.rhmbic species, e.g., Topaz; 

Andalusite; Danburite: also with the monoclinic Pyroxene (100 A 010 = 90°, 
110 A i io  = 870) 

111. HEXAGONAL SYSTEM. 
Hexaeonu Prisms. - NONMETALLIC LUSTER: Beryl. Apatite; Pyromorphite; Vanadi- 

nite; Mimetite (usually indistinct rounded forms). ~ i s o  Nephelite; Milarite: Tysonite, 
nnd n t .h~m -- -" 

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

Many orlhorhombic (or monoclinic) species having a prismatic an le of about 6q0 (and 
120") simulate this form both in simple crystals and still more as t f e  result of t-rung. 
Thus, Aragonite; Strontianite; Leadhillite; Iolite. It is also to be noted that the iseel* 
dodecahedron, e.g., of Garnet, has often the form of a hexagonal pyramid with tnhedral 
terminations (cf. Fig. 470, p. 175). 

Tabular hexagonal prisms are noted with various species. Thus, METALLIC LUSTER: 
Graphite; Mol~bdenite; Hematite; Ilmenite; Pyrrhotite. NONMETALLIC LUSTER: Tn- 
dymite. 

-He m onal Pyramids. - Apatite: Corundum (rhombohedral); Quartz (rhombohedral- 
trape?ofedral) : Hanksite. 

T h ~ s  form is often simulated by various orlhorhombic species, in part as the result of 
twinning. For example, METALLIC LUSTER: Chalcocite; Stephan~te; Polybaaite; Jor- 
danite; etc. Also Brookite. 

NONMETALLIC LUSTER: Witherite; Bromlite; Cerussite; Iolite. 
Trigonal Prisms. - Tourmaline. 
Rhombohedrons. - An le 75" (and 105") : Calcite; Dolomite; Siderite; Rhodochrosite. 

h g l e  not far from 90': hhabazitc. Alunite; Calcite; also Quartz; Hemat~te. 
Scalenohedrons. - Calc~te and ailied Carbonates; Proustite. 
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IV. ORTI%ORHOMBIC, MONOCLINIC AND TRICLINIC SYSTEMS. 

Prismatic Crystals. - METALLIC LUSTER: Stibnite; Arsenopyrite; Bournonite; Manga- 
nite; Gothite, etc. 

NONMETALLIC LUSTER: (orthmhombic) 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; W.ollastonite; Albite. 
Acicular Crystals. - METALLIC LUSTER: 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: Anhvdrite: Brucite; Enstatite; Wollast,onite; Dufrenite: Vivianite. 
See also ~'olzlmna; below. 

Fibrous-Radiated. - Wavellite: Pectolite: Thomsonite: Natrolite: Stilbite. Scolecite: 
and other Zeolites; Gothite; ~ a l a c h i t  . 

' 

Columnar. - METALLIC LUSTER: Stibnite; Hematite; Jamesonite; Zinkenite, etc. 
NONMETALLIC LUSTER: Limonite; Gothite; Aragonite; Amphibole (tremolite, actino- 

lite, etc.); Epidote; Zoisite; Tourmaline; Sillimanite; Natrolite and other Zeolites; Stron- 
tianite; Wltherite; Topaz. 

Cyanite has often a bladed tructnre. 
Fibrous and columnar varieties pass into one another. 
Lamellar-Stellate. - Gypsum; Pyrophyllite; Talc. 
Foliated. - METALLIC LUSTER: Graphite; Molybdenite; Tetradymite; Sternbergite; 

Nagyagite. 
NONMETALLIC LUSTER: Talc; Orpiment,; Gypsum; Pyrophyllite; Serpentine; Gypsum. 
Micaceous. - The Micas, p. 559: also the Brittle Micas, p. 566, and the Chlorites, p. 568. 

Also Brucite; Orpiment; Talc; Torher-ite; Autun~te. 
Granular. - METALLIC LUSTER: Galena; Hematite; Magnetite. Many sulphides, 

sulpharsenites; etc., have varieties which are fine-ganular to com act and impalpable. 
NONMETALLIC LUSTER: Pyroxene (coecolite); Garnet; Calcite; barite, etc. 
Botryoidal, Mammillary, Reniform, etc. - METALLIC LUSTER: Hematite; Arsenic; 

Allemontite. 
NONMETALLIC LUSTER: Malachite; Prehnite; Smithsonib; Calamine; Chalcedony; 

Hvalite; rarely Sphalerite, etc. 
Stalactitic. - METALLIC LUSTER: Limonite; Psilomelane; Marcmite. 
NONMETALLIC LUSTER: Calcite; Aragonite; Gibbsite; Chalcedony. 
Granular Cleavable. - METALLIC I,USTER: Galena., 
NONMETALLIC LUSTER: Calcite; Dolomite; Sphalente; Fluorite. 
Oolitic. - Calcite; Aragonite; Hematite. 
Earthy. - NONMETALLIC LUSTER: Mapnesite; piolite 

TABLE V. PHYSICAL CHARACTERS. 
I. CLEAVAGE. 

Cubic. - METALLIC LUSTER: Galena. 
NONMETALLIC LUSTER: Halite: Sylvite. The cleavage of Anhydrite (also of Cyro- 

lite) simulates this. Cf. also Corundum, p. 413. 
Octahedral. - Fluorite; Diamond. Magnetite (also Franklinite) has often distinct 

octahedral parting. 
Dodeeahedral. - Sphalerite. Also, imperfect, Sodalite; Hauynite. 
Rhombahedral. - Calcite and other species of the same group (pp. 437445) angles 

75" and 105". 
Square Prismatic (90"). - Scapolite; Rutile; Xenotime. 
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Prismatic. - Barite (78";, 101";); Celestite; Amphibole (54" and 126"), etc. 
Basal. - METALLIC LUSTER: Graphite; Molybdenite. 
NONMETALLIC LUSTER: Apophyllite; Topaz; Talc; the Micas and Chlorites; Chalco- 

phyllite, etc. Pyroxene often shows marked basal parting.. 
Pico idal .  - METALLIC LUSTER: Stibnite. 
NONMETALLIC LUSTER: Gypsum; Orpiment; Euclaae; Diaspore; Sillimanite; Cyanite; 

Feldspars. 
11. 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.) 

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

NONMETALLIC LUSTER: Talc; Pyrophylllte; Brucite; Tyrolite; Orpiment; Cerargyrite; 
Cinnabar; Sulphur; Gypsum. 

Also Calomel, Arsenohte, and many hydrom sulphates, phosphats, etc. 
2. Hard Minerals. - Minerals whose hardness is equal to or greater than 7 (Quartz = 7). 
The following minerals are here included: 

111. SPECIFIC GRAVITY. 

LUSTER NONMETALLIC 

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 to the average specific gravity 
among minerals of metallic and nonmetallic luster respectively. The species in each of the 
separate lists of Table I1 of minerals classified with reference to crystallization are arranged 
according to ascending specific gravities. Hence the lists give a t  a, glance minerals dis- 
tinguished by both low and high density. 

. . . . . . . . . . . . . . . . .  QUARTZ (p. 403). 7 
. . . . . . . . . . . . .  Tridymite (p. 407). 7 

. . . . . . . . . . . . . . .  . Barylite (P. 498). 7 
Dumortierite (p. 543). . . . . . . . . . .  7 

. . . . . . . . . . . . .  Danburite (p. 522). 7-7.25 
. . . . . . . . . . . . .  BORACITE (p. 620). 7 

. . . . . . . . . . . . . . .  Zunyite (p. 505). 7 
. . . . . . . . . . . . . . .  CYANITE (p. 526). '5-7.25 

. . . . . . . . . . .  TOURMALINE (p. 510). 7-7'5 
. . . . . . . . . . . . . .  GARNET (p. 505). .6.5-7.5 

. . . . . . . . . . . . . . . .  IOLITE (p. 497). 7-7'5 
. . . . . . . . . . . .  STAUROLITE (p. 543). 7-7.5 

. . . . . . . . . . . .  Schorlomite (p. 510) 7-7.5 
. . . . . . . . . . . . .  Sapyhirine (p. 5 4 o .  7-5 

. . . . . . . . . . . . . . .  Euc me (p 529) 7'5 

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

. . . . . . . . . . . . . . .  Hambergite (p. 620). 7.5 
. . . . . . . . . . . . . . . . . . .  ZIRCON (p. 520). 7'5 

. . . . . . . . . . . . . .  ANDALUSITE (7: 524). 7'5 
BERYL (p. 495 . . . . . . . . . . . . . .  , 7 5 4  

. . . . . . . . . . . . . . .  Lawsonite (p. 540). .7'5-8 
. . . . . . . . . . . . . . .  Phenacite (p. 514). .7'5-8 

. . . . . . . . . . . . . . . . .  Gahnite (p. 420). .7.5-8 
. . . . . . . . . . . . . . .  Hercynite (p. 420). .7.5-8 

. . . . . . . . . . . . . . . . . .  SPINEL (p. 419). 8 
. . . . . . . . . . . . . . . . . . . .  TOPAZ (p. 523). 8 

. . . . . . . . . . . . . . . . .  Rhodizite (p. 621). 8 
. . . . . . . . . . . . .  CHRYSOBERYL (p. 423). 8.5 

. . . . . . . . . . . . . . .  CORUNDUM (p. 413). 9 
. . . . . . . . . . . . . . . . .  DIAMOND (p. 345). 10 

Metallic. - Native metals; most Sulphides; some Oxides, those containing iron, man- 
canwe. lead. etc. 

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). 
LUSTEB NONMETALLIC: Ardennite (p. 539); Axinite (p. 534); Bertrandite (p. 539); 

Cassiterite (p. 425); Chrysolite (p. 511); Diaspore (p: 431); Elp~dite (p. 496); Epidote 
(p. 531); Forsterite ( . 513); Gadolinite (p.,529); Jadeite (p. 479); Partschlnlte (p. 510); 
Silhmanite (p. 526); podumene (p. 4801; Trimerite (p. 515). 

-------, -~~ 

Submetallic. - Here belong chiefly certain iron and manganese compounds, as Ilmenite; 
Ilvaite; Columbite; Tantalite (and allied species); Wolframite; Braunite: Hausmannite. 
Also Brookite; Uraninite, etc. 

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

Resinous or Waxy. - Sphalerite; Sulphur; Eholite; Serpentine; many Phosphates. 
Vitreous. - Quartz and many Silicates, as Garnet, Beryl, etc. 
Pearly. - The foliated s ~ c i ? :  : Talc, Brucite, Pyrophyllite. Also (011 cleavage sur- 

faces) conspicuously the fo owlng 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. I t  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. 

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

Steel-gray. - Platinum; Manganite; Chalcocite; Sylvanite; Rournonite. 
Blue-gray. - Molybdenite; Galena. 
Lead-gray, - Many sulphides, as Galene (bluish); Stibnite; many Sulpharsenites, etc., 

as Jamesonite, Dufrenoysite, etc. 
Iron-black, - Graphite; Tetrahedrite; Polybasitd; Stephanite; Enargite; Pyrolusite; 

Magnetite; ematite; Franklinite. 
Black (wit ? submetallic luster). - Ilmenite; Limonite; Columbite; Tantalite, etc.; 

Wolfremite: Ilvaite; Uraninite, etc. The following are usually brownish black: Braunite; 
Hausmmi'k. 

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: 
Cochineal-red: Pyrargyrite. 
Cherry-red: Miargyrite. 
Ddl  Red: Hematite; Cu rite; some cinnabar. 
Scarlet: Cinnabar (usualfy nonmetallic). 
Dark Brown: Manganite; Franklinite; Chromite. - 
Y A W :  Limonite. 
Tarnish. -The following are conspicuous for their bright or variegated tarnish: Chal- 

copyrite; Bornite (purplish tints); Tetrahedrite; some Limonite. 

( 6 )  NONMETALLIC LUSTER. 

Colorless. - IN CRYSTALS: uarts; Calcite; Aragonite; Gypsum; Cerussite; Angles- 
ite; Albite; Barite; Adularia; gopas ; Apophyllite; Natrolite and other Zeolites; Ce- 
lestite; Diaspore; Nephelite; Meionite; Calamine; Cryolite; Phenaclte, etc. 

MABSIVE: Quartz; Calcite; Gypsum; Hyaite (bot~oidal) .  
White. - CRYBTALS: Amphibole (tremohte); Pyroxene (diopaide, usually greenish). 
MASBIVE: Calcite; Milk Quartz; Fel+pam, eapeclally Albite; Bante; Ceruasite, Scapo- 

lite; Talc; Meerschaum; idagnesrte; Kaolmite; Arnblygonlte, etc. 
Blue. - BLACKIBH BLUE: Azurite; Crocidolite. 
Irs~roo-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; Calamine; Smithsonite; eome Turquois; 

Beryl. 
Green. - BLACKISH GREEN: Epidote; Serpentine; Pyroxene; Amphibole. 
EMERALD-GREEN: Beryl (Emerald); Malachite; Dioptase; Atacamite; and many other 

co per com unds; Spodumene (hiddenite); Pyroxene (rare); Gahnite; Jadeite and Jade. 
!!iLnIsn ~ E E N :  Ber I; Apatite; Fluorite; Amazon-stone; Prehn~te; Calarnme; Smith- 

sonite; Chrysocolla; ~ h L r i t e ;  some Turquois. 
MOUNTAIN GREEN: Beryl (aquamarine); Euclase. 
APPLE-GREEN: Talc; Garnet; Chrysoprase; Willemite; Garnierite; Pyrophyllite: some 

Muscovite; Jadeite and Jade, Pyrophyllite. 
PISTACHIC+GREEN: Epidote. 
GRASS-GREEN: Pyromorphite; Wavellite; Variscite; Chrysoberyl. 
GRAYISH GREEN: Amphibole and Pyroxene, many common kinds; Jasper; Jade. 
YELMW- REE EN 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-YELLOW: Topaz; Sulphur; Fluorite. Can- 

crinite; Wulfenite; Vanadinite; Willemite; Calcite; Barite; Chrysolite; ~hondrodite; 
Titanite; Datolite, etc. 

BROWNISH YELLOW: Much S halerite; Siderite; Gothite. 
OCHER-YELLOW: Gothite: ~ e E o w  ocher (limonite). 
Red. - RUBY-RED: Ruby (corundum); Ruby spinel; much Garnet; Proustite; Vana- 

dinite; Sphalerite; Choneodite. 
COCHINEAL-RED: Cupr~te; C~nnabar. 
HYACINTH-RED. - Zircon; Crocoite. 
ORANGE-RED. - Zincite; Realgar; Wulfenite. 
CRIMSON-RED: Tourmaline (rubellite); Spinel, Fluorite. 
SCARLET-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. 
PEACH-BLOSSOM RED to LILAC: Lepidolite; Rubellite. 
FLESH-RED: Some Orthoclase; Willemite (the variety troostite); some Chabazite; 

Stilbite and Heulandite; Apatite; rarely Calcite; Polyhalite. 
BROWNIEH RED: Jasper; Limonite; Garnet; Sphalerite; Siderite; Rutile. 
Brown. - REDDISH BROWN: Some Garnet; some Sphalerite; S aurolite; Cassiterite; 

Rutile. 
CLOVE-BROWN: Axinite; Zircon; Pyromorphite. 
YELLOWISH BROWN: Siderite and related carbonates; Sphalerite; Jasper; Limonite; 

Gothite; Tourmaline; Vesuvianite; Chrondrodite; Staurolite. 
BLACKISH BROWN: Titanite; some Siderite; Sphalerite. . - 
SMOKY BROWN: Quartz. 
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 Allanite; Samarskite. Some black minerals with submetalhc luster are ment~oned 
on p. 692. 

Streak. - The streak is to be noted in the case of some minerah 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: 

ORANGE-YELLOW: Zincite, Crocoite. 
COCHINEALRED: Pyrargyrite and Proustite. 
SCARLET RED: Cinnabar. 
BROWNISH RED: Cuurite; 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 l~ t t l e  paler. 




