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Mineral composition of Thanatia's crust
Mineral Formula MW Abundance
g/mole mass, %
Quarz SiOy 60.08 2.29E+01
Albite NaAlSi30g 263.02 1.35E+01
Oligoclase Na().gcaolel],zSiz‘gOg 265.42 1.19E+01
Orthoclase KAISi30g 278.33 1.18E+01
Andesine NagCapaAl; 4513603 268.62 5.46E+00
Paragonite NaAl3Si3010(OH), 800.00 3.96E+00
Biotite KMg» 5 FeggAlS i3010(0OH)1.75F0.25 433.53 3.82E+00
Hydromuscovite/ K()Aﬁ(H:i O)O.4A12M80A4FESA+1 S i3_5 010(0H)2 392.65 3.03E+00
Tllite

Augite Cao'gNaollMgo'gFe(%EAl()ATio‘lS i1.906 236.35 3.00E+00
Hornblende (Fe) ~ CayFel*Aly75Felt<(Si7AlOx0)(OH), 94732 2.63E+00
Labradorite Na0'5Ca0,5All‘5S i2‘503 270.21 2.50E+00
Nontronite Na0}3Feg+Si3A7Alo}3 010(0OH); - 4(H,0) 496.67 1.93E+00
Opal Si0y - 1.5(H,0) 87.11 1.24E+00
Ripidolite Mgs5F e SizAl010(0OH)s 59522 1.20E+00
Almandine FeXt Al (Si04)3 497.75 1.04E+00
Muscovite KA Si3010(0OH) 1 8F02 398.71 1.01E+00
Sillimanite AL SiOs 162.05 9.97E-01
Epidote CayFe’* Al (Si04)3(OH) 483.23 9.06E-01
Kaolinite Al Si;0s5(OH)4 258.16 8.36E-01
Calcite CaCOs; 100.09 8.00E-01
Magnetite Fel*Fe** 04 231.54  7.95E-01
Riebeckite NayFeX* Fe3* (Sis0x)(OH), 935.90  5.74E-01
Beidellite Na().33Alz.33Si3.670|0(0H)2 367.54 5.10E-01
Ilmenite Fe**TiO; 151.73 4.71E-01
Titanite CaTiSiOs 196.04 4.46E-01
Clinochlore Mg3_75Fe%ESS i3AL010(OH)g 595.22 4.37E-01
Sepiolite MgaSic015(0OH), - 6(H,0) 613.82 3.48E-01
Aegirine NaFe**SipOq 231.00 3.04E-01
Diopside CaMgSirO¢ 216.55 3.04E-01
Natrolite Na,AlLbS 301 - 2(H,0) 380.22 2.97E-01
Cummingtonite Mg7(Sig022)(OH), 780.82 2.91E-01
Ankerite CaF el MgosMnZ (CO3), 20639 2.82E-01
Phosphate rock Caz(PO4)> 310.00 2.79E-01
Hypersthene MgFe**SiOp 232.32 2.72E-01
Hastingsite NaCayFe2* Fe3* (SigAl, 022)(OH), 990.86 2.58E-01
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Mineral Formula MW Abundance
g/mole mass, %
Bytownite Nag,CapgAly 8Siz20g 275.01 2.50E-01
Actinolite CazMggSigOQZ(OH)zFe%+ 875.45 2.47E-01
Hydrobiotite MgngegzK()jCao‘]Si2_3A11,30|0(0H)1.3F0,2~ 3(H,0) 463.51 2.44E-01
Montmorillonite Nap.165Ca0.0835A12.335 i3.67010(OH), 367.09 2.39E-01
Andalusite AL SiOs 162.05 2.03E-01
Lawsenite CaAlS i,07 314.24 2.00E-01
Diaspore AIO(OH) 59.99 1.77E-01
Pennine Mg3_75Fe%ESSi3A12010(0H)3 595.22 1.71E-01
Glauconite KO(GNC!Q()SFE?EMg()AFe(Z)EAl()jSl‘3>8 010(OH), 426.93 1.56E-01
Prehnite CarALSi3010(OH)» 395.38 1.41E-01
Dolomite CaMg(CO3)> 184.40 1.41E-01
Hydragillite/ Al(OH)3 78.00 1.38E-01
Gibbsite
Ulvspinel TiFe3* 04 223.57 1.16E-01
Goethite Fe3* O(0OH) 88.85 1.04E-01
Neptunite KNayLiFeXs Mn3TirS isO24 907.69  9.97E-02
Hematite Fey 03 159.69 9.66E-02
Lepidomelane/ KFeZMgosFeyhsAlo25S i3010(0H), 51240  9.11E-02
Annite
Sanidine K0A75Nao‘25A1S i3 08 274.30 7.31E-02
Barite BaS 04 233.39 7.09E-02
Distene/ Kyanite AL SiOs 162.05 7.08E-02
Celestine SrS0y 183.68 6.70E-02
Staurolite Fe*™ AlyS i4023(OH) 851.86 6.54E-02
Thuringite/ Fe3* Mg ATt Felt Si3AlO10(OH), 562.80  6.43E-02
Chamosite
Ferrosilite Fe** MgSipOp 263.86 6.11E-02
Halite NaCl 58.44 5.89E-02
Boehmite AlO(OH) 59.99 5.79E-02
Thomsonite NaCayAlsS isOy - 6(H,0) 806.56 4.99E-02
Serpentine/ Mg3SirOs(OH)y 277.11 4.56E-02
Clinochrysotile
Pigeonite Mg1_35Fe(2)ESCaollSi206 219.70 4.37E-02
Bronzite MgFe**SinOg 232.32 4.11E-02
Apatite Cas(P0O4)3(OH)033F033Clo 33 509.12 4.03E-02
Zircon ZrSiOy4 183.31 3.88E-02
Stilpnomelane K()‘g Fe?'Al().gSl] 1.1 02| (OH)&ﬁ . 6(H20) 1391.50 3.85E-02
Spodumene LiAlS i3 Og 186.09 3.83E-02
Psilomelane BayMn3* Oy - H20 74537 3.80E-02
Leucoxene CaTiSiOs 196.04 3.72E-02
Tremolite CaryMgsSig0x»(0OH), 812.37 3.48E-02
Clinozoisite CayAlz(Si04)3(OH) 454.36 3.41E-02
Crossite NazMg2F32+Alz(S i302)(OH), 815.09 3.31E-02
Pyrite FeST2 119.98 3.30E-02
Niter KNO3 101.10 3.00E-02
Talc Mg3SisO10(OH), 379.27 2.91E-02
Vermiculite Mg3Sis010(OH); - 2(H20) 415.30 2.81E-02
Enstatite Mg>rSirO¢ 200.78 2.78E-02
Anorthite CaAlS i,03 277.41 2.75E-02
Rutile TiO, 79.88 2.73E-02
Zoisite CarAl3Si3012(OH) 454.36 2.58E-02
Nitratine NaNO3 84.99 2.52E-02
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Mineral Formula MwW Abundance
g/mole mass, %
Braunite Mn™ MnZ*SiO1; 604.64  2.45E-02
Siderite Fe**CO; 115.86 2.41E-02
Graphite C 12.01 2.41E-02
Spessartine Mn?*3A12(Si04)3 495.03 2.36E-02
Anhydrite CaS Oy 136.14 2.36E-02
Olivine Mgl_ﬁFegZ(SiOA;) 153.31 2.34E-02
Hollandite Bao g PboaNag.12sMng* Fel ', MnZ Alp2S i1 016 848.06  2.23E-02
Analcime NaAlSi20¢ - (H20) . 220.15 2.23E-02
Corg C 12.01 2.21E-02
Chromite Fe**Cry04 223.84 1.98E-02
Vesuvianite/ CaloMngl4(S iO4)5(S i207)2(0H)4 1422.09 1.71E-02
Idocrase
Pyrrhotite Fe**S 87.91 1.57E-02
Tephroite Mn%* (Si0y) 201.96 1.27E-02
Gypsum CaS 04 -2H,0 158.14 1.26E-02
Corundum AL O3 101.96 1.22E-02
Rhodochrosite MnCOs3 114.95 1.09E-02
Arfvedsonite NazFeX* Fe’* (Sis02)(OH), 958.89 1.05E-02
Monazite (Ce) CegsLagr5sNdo2Thgos(POs) 240.21 1.03E-02
Sphalerite ZnS 97.44 9.96E-03
Jadeite NaAlyoF eg*l (Si206) 205.03 9.80E-03
Dispersed V \%4 ' 51.00 9.71E-03
Pumpellyite CayMgAL(Si04)(Si,07)(OH), - (H,0) 502.25 9.49E-03
Diodochic Rb Rb 85.00 8.30E-03
Aragonite CaCO3 100.09 7.64E-03
Nepheline Nap75K025A1(Si04) 146.08 7.43E-03
Forsterite Mg>rSiOy 140.69 6.96E-03
Hedenbergite CaFe** Siy0q 248.09 6.82E-03
Chalcopyrite CuFeS, 183.53 6.64E-03
Phlogopite KMg3AlSiz010F(OH) 419.25 6.62E-03
Witherite BaCO3 197.34 5.99E-03
Pentlandite FeiNis5Ss 771.94  5.75E-03
Cordierite MgrAl4SisO1g 584.95 5.57E-03
Pyrolusite MnO, 86.94 4.90E-03
Fayalite Fel*SiOy 203.78  4.77E-03
Anatase TiO, 79.88 4.46E-03
Francolite Cas(P0O4)263(CO3)0sF1.11 501.26 4.35E-03
Tourmaline NaFe%*Alﬁ(BO3)3Si5013(0H)4 1053.38 4.30E-03
Orthite-Ce/ Allan- Ca1,2Ce0,4Y0A133A12Fe3*(S i3012)(OH) 519.03 4.05E-03
ite
Lepidolite KLi»AlSi4O10F(OH) 388.30 3.99E-03
Gedrite MgsAl(SigAl,02)(OH), 783.97 3.23E-03
Beryl Be3 Al SigO13 537.50 3.22E-03
Pyrophyllite Al Si4010(0OH), 360.31 3.22E-03
Rhodonite Mn**SiOs 131.02 3.04E-03
Magnesite MgCO3 84.31 3.02E-03
Chloritoid Fert MgosMn, AlsSi010(0H)4 484.71 3.00E-03
Ilmenorutile Ti()ij()_ 15 Fe(z)_+225 02 92.01 2.96E-03
Ulexite NaCaBs0g - 8H,0 405.23 2.92E-03
Diadochic Ce Ce 140.00 2.83E-03
Jacobsite Mng})Fe%E MgOAlFe?;Mngg Oy 227.38 2.72E-03
Clementite Fel* Mgy sAIF e S i3A1012(0H)s 692.09  2.64E-03
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Mineral Formula MwW Abundance
g/mole mass, %
Kernite Na;B4O7 - 4H,0 290.28 2.61E-03
Bastnaesite La(CO3)F 219.12 2.54E-03
Colemanite CayBgOq - 5SH,0 411.09 2.46E-03
Sassolite (natural ~ H3BO3 61.83 2.22E-03
boric acid)
Cryptomelane KMndMn2* 016 707.12  2.19E-03
Murmanite Na4Ti3A6Nb0'4(S i207)204 . 4(H20) 773.84 2.15E-03
Anthophyllite Mg7Sig0x»(0OH), 780.82 2.09E-03
Grossular CazAL(SiO4)3 450.45 2.08E-03
Diadochic Ni Ni 59.00 1.98E-03
Amblygonite Lip75Nag25AI(PO4)F.75(0OH)o25 151.41 1.95E-03
Diadochic Y Y 89.00 1.86E-03
Scapolite NayCazAlzSig0r4Cl 287.93 1.83E-03
Pollucite CSOIGNHO‘ZRbO.]AIO.QSi2‘106 . (HzO) 290.16 1.78E-03
Dispersed Ga Ga 70.00 1.76E-03
Dispersed Co Co 59.00 1.73E-03
Spinel MgAl Oy 142.27 1.52E-03
Diadochic Nd Nd 144.00 1.46E-03
Sapphin'ne Mg4Al6_5S i1 5 020 689.23 1.40E-03
Dispersed Sc Sc 45.00 1.40E-03
Manganite MnO(OH) 87.94 1.36E-03
Cristobalite SiO, 60.08 1.24E-03
Fluorite CaF, 78.07 1.12E-03
Andradite CazFe3*(Si04)3 508.18  9.99E-04
Glaucophane Naz(Mg3Alz)S igOQz(OH)z 783.54 9.49E-04
Todorokite NazMngPr Mng+012 -3(H,0) 621.65 8.33E-04
Ferrocolumbite Fe**Nby0g 337.66 8.10E-04
Clinohumite Mge75 Fe%.;s (Si04)4F15(0OH)o 5 695.05 7.64E-04
Prin Monaziteand  Pr 141.00 7.10E-04
Bastnasite
Thorite ThSiO4 324.12 6.91E-04
Galena PbS 239.27 6.67E-04
Marcasite FeS2 119.98 6.29E-04
Kornerupine Mg3.5F€gEA15A7(S i04)3.7(BO4)0'30142(0H) 649.39 6.00E-04
Hf in Zr ores Hf 178.00 5.29E-04
Vaesite NiS, 122.82 5.20E-04
Violarite Fe**NixS, 301.49 5.20E-04
Humite Mg5.25Fef;5(Si04)3F1.5(0H)045 538.58 5.09E-04
Jarosite KFe%*(S 04)2(OH)g 500.81 4.79E-04
Wollastonite CaSiOs 116.16 4.74E-04
Arsenopyrite FeAsS 162.83 4.71E-04
Sm in Monazite Sm 150.00 4.69E-04
and Bastnasite
Kieserite MgS Oy - (H20) 138.38 4.24E-04
Garnierite NipMgSiOs(OH)4 345.92 4.10E-04
Euxenite Y()jca()‘zCE()‘] (Ta()‘z)z(Nb()j)z(Tl'o‘ozs)O@ 385.10 3.93E-04
Dispersed Dy Dy 163.00 3.91E-04
Cubanite CuFe)S3 271.44 3.62E-04
Dispersed Gd Gd 157.00 3.19E-04
Nickeline NiAs 133.61 2.73E-04
Aenigmatite NayFe2*TiSisOx 861.60  2.73E-04
Scheelite CaWOy 287.93 2.67E-04
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Mineral Formula MwW Abundance

g/mole mass, %
Cassiterite SnOy 150.71 2.61E-04
Carnotite K2(U02)2(VOa)z - 3H20 902.18 2.52E-04
Vernadite Mng* Fet CagaNao.101.5(0H)s - 1.4(H,0) 112.17 2.45E-04
Topaz Al (Si04)F11(OH)o9 182.25 2.34E-04
Dispersed Er Er 167.00 2.30E-04
Chrysoberyl BeAl,O4 126.97 2.28E-04
Hisingerite Fe%*Si205(OH)4 -2(H20) 351.92 2.20E-04
Covellite CuS 95.61 2.17E-04
Sylvite KCl 74.55 2.05E-04
Yttrialite Y15Thos5Si,O7 417.54 1.94E-04
Molybdenite MoS, 160.07 1.83E-04
Yb in monazite Yb 173.00 1.72E-04
Gersdorffite NiAsS 165.68 1.61E-04
Dispersed Br Br 80.00 1.60E-04
Omphacite CapsNaoaMgocAlo3Fel’ SirOg 213.67 1.60E-04
Brucite Mg(OH); 58.32 1.58E-04
Uraninite U0, 270.03 1.51E-04
Azurite Cuz(C0O3)2(0H); 344.67 1.51E-04
Dietzeite Cax(103)2(Cr0Oy) 545.96 1.51E-04
Sb in galena Sb 879.29 1.42E-04
Dispersed Ge Ge 73.00 1.41E-04
Bornite CusFeS4 501.84 1.33E-04
Nosean NagAlgSic024(S O4) 1012.38 1.31E-04
Pyrochlore Nal'SCaolsNb206(0H)0'75 F0‘25 362.38 1.26E-04
Malachite Cup(CO3)(OH), 221.12 1.21E-04
Palygorskite MgAISis010(OH) - 4(H,0) 412.69 1.14E-04
Lautarite Ca(103) 389.88 1.08E-04
Dispersed Eu Eu 152.00 1.00E-04
Dispersed T1 Tl 204.00 8.98E-05
Hydrosodalite Nag(AlSiO4)6(OH), 932.00 8.44E-05
Dispersed Ho Ho 165.00 8.30E-05
Gadolinite Y2Fe?* Bex(Sir010) 569.31 8.05E-05
Phenakite BeySiO4 110.11 8.05E-05
Bertrandite BeySi, O7(0OH), 238.23 8.05E-05
Helvine/ Helvite MnyBe3(Si04)3S 555.10 8.05E-05
Strontianite SrCO3 147.63 7.88E-05
Dispersed Tb Tb 159.00 7.00E-05
Perovskite CaTiO3 135.96 6.94E-05
Tridymite SiO, 60.08 6.30E-05
Cryolite NazAlF¢ 209.94 4.95E-05
Sulphur Ss 256.53 4.72E-05
Orpiment AsyS3 246.04 4.55E-05
Brookite TiO, 79.88 4.21E-05
Eudialyte NayCarCegsFelt, Mn} Y01 ZrS ig02(0OH)1 5Clo s 93882  4.04E-05
Carnallite KMgCls - 6(H,0) 277.85 4.03E-05
Xenotime YbPO, 268.01 3.70E-05
Dawsonite NaAl(CO3)(OH); 144.00 3.62E-05
Wolframite FeXt MnZ(WOy,) 303.24  3.21E-05
Dispersed Lu Lu 175.00 3.10E-05
Dispersed Tm Tm 169.00 3.00E-05
Stibnite SbyS3 339.70 2.75E-05
Copper Cu 63.55 2.48E-05
Cerussite PbCO;3 267.21 2.21E-05
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Table B.2: Mineralogical composition of the earth’s crust according to the calculations of

this study. — continued from previous page.

Mineral Formula MwW Abundance
g/mole mass, %
Blomstrandite/ Uy3CapaNbooTiogAlp1 Fef’)fr1 Tags506(OH) 413.09 2.05E-05
Betafite
Sodalite NagAleSic024Cly 969.21 1.98E-05
Britholite Car9CeooThyeLaygaNdy2Sir7Pys012(0OH) 1 8F)2 783.69 1.71E-05
Ferrotantalite Fe**Tay 0 513.74 1.58E-05
Ramsayite/ Loren-  NaxTi3Si209 341.91 1.24E-05
zenite
Anglesite PbS O4 303.26 1.16E-05
Greenockite cdsS 144.48 1.16E-05
Chondrodite Mg3‘75 FefES(S i04)2F1'5(0H)0‘5 382.12 1.12E-05
Axinite -Fe CagFe2+AlzBO3Si4012(OH) 570.12 1.10E-05
Chalcocite CuyS 159.16 1.09E-05
Zinc Zn 65.39 1.01E-05
Se in copper ores Se 79.00 9.00E-06
Loparite (CC) Nao'ﬁce().zzLa()ll 1 Ca()‘l Tiolng(),sz; 168.78 8.13E-06
Bischofite MgCl, - 6(H,0) 203.30 8.06E-06
Smithsonite ZnCO3 125.40 7.98E-06
Sirtolite ZrSiOy 183.31 7.37E-06
Pleonaste/ Magne- ~ MgF e;+ (on 158.04 6.96E-06
sioferrite
Lead Pb 207.20 6.32E-06
Bismutite Biz(C0O3)0, 509.97 6.09E-06
Cinnabar HgS 232.66 5.73E-06
Inin ZnS In 115.00 5.61E-06
Arsenolite Asy03 197.84 5.55E-06
Bismuthinite BiS3 514.16 5.10E-06
Bismite B;203 465.96 4.62E-06
Tin Sn 118.69 4.59E-06
Cancrinite NagCarAlgS ig024(CO3)2 1052.50 4.42E-06
Chevkinite Cei7Lay4CapgTho 1 FetMgosTirsFeltS a0 121252 3.35E-06
Bismuth Bi 208.98 2.71E-06
Rhabdophane-Ce Ceg.75Lap25(POy) - (H20) 252.80 2.62E-06
Fergusonite Ndy4CepaSmy1Yy1NbOy 294.57 2.38E-06
Native silver Ag 107.87 2.09E-06
Totsite FeO 71.80 1.71E-06
Realgar AsqSy 106.99 1.50E-06
Pyrargirite Ag3ShS3 541.55 1.29E-06
Argentite AgS 247.80 1.24E-06
Baddeleyite Zr0Os 123.22 1.20E-06
Uranium- Thorite ThSiOq4 327.12 1.04E-06
Lavenite NagsCagsMn FexZrogTio. 388.58  1.0IE-06
Nbo.1(Si207)00.6(OH)03Fo.1
Cobaltite CoAsS 165.92 8.40E-07
Acanthite AgS 247.80 6.79E-07
Freibergite Ag712Cu3 6 F e%_*zS b3AsS 13 1929.46 6.79E-07
Smaltite CoAsy 125.40 6.35E-07
Powellite CaMoOy 200.02 6.10E-07
Stephanite AgsSbSa 789.36 6.09E-07
Linnaeite Co3S4 305.06 5.15E-07
Microlite Nag4Cay6Taz066(OH)03F0.1 547.81 4.77E-07
Lamprophyllite NaySrBaTizSis016(OH)F 818.87 4.59E-07
Te in Cu ores Te 128.00 4.47E-07
Thorianite ThO, 264.04 4.12E-07
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Mineral Formula MwW Abundance
g/mole mass, %
Delorenzite/ Tan-  Yp7Cap2Ceq.12(Tap7)2(Nbo2)2(Tio.1)O0s.5(0OH)g 5 480.83 4.00E-07
teuxenite
Miserite KCayCesSig02(0OH) 5F) 5 1151.28 2.30E-07
Fahlerz Group:  Cuyj F€2+AS4S 13 1471.40 1.82E-07
Tennantite
Metatorbenite Cu(U02)2(P04)2 - 8(H20) 937.67 1.69E-07
Moissanite SiC 40.10 1.41E-07
Vivianite Fe%*(P04)2 -8(H,0) 501.61 1.30E-07
Naegite ZrSiOqy 183.31 1.28E-07
Gold Au 196.97 1.28E-07
Chrysocolla CuzSirO¢ - (H20)4 351.32 1.25E-07
Troilite FeS 87.91 1.05E-07
Chlorargirite AgCl 143.32 7.83E-08
Metacinnabar HgS 232.66 7.38E-08
Waulfenite PbMoOy 367.14 6.10E-08
Tetrahedrite CugFe3SbyS 13 1643.31 5.70E-08
Nordite N(lz,ng’l%ES ro.s Ca().sLa()_33C€()‘(,Zn()‘6 Mg()_4Si(,017 758.57 5.46E-08
Samsonite AgaMnS by S 922.31 4.87E-08
Pd in Ni-Cu ores Pd 106.00 4.51E-08
Cooperite Ptov6Pd0_3Ni()A15 186.91 3.95E-08
Weinschenkite YPO4 - 2(H,0) 219.91 3.70E-08
Ru in Ni-Cu ores Ru 101.00 3.37E-08
Sylvanite Aug75A8025T €2 429.89 3.27E-08
Lollingite FeAsy 205.69 2.68E-08
Calaverite AuTey 452.17 2.58E-08
Pt in Ni-Cu ores Pt 195.00 2.47E-08
Rinkolite/ Mosan-  NayCa3zCe|5Yy5TinaNbys5Zrp1(Sin07)2015F3s 922.39 2.07E-08
drite
Dispersed Re Re 186.00 1.98E-08
Tellurite TeOr 159.60 1.82E-08
Tetradymite BirTeS 705.23 1.60E-08
Periclase MgO 40.30 1.52E-08
Alunite KAL(S04)2(0OH)g 414.21 9.11E-09
Thortveitite Sc15Y058Si07 280.05 7.60E-09
Dumortierite Als9(BO3)(Si04)30,5(0H)g 5 569.73 7.60E-09
Rh in Ni-Cu ores Rh 103.00 6.01E-09
Osmium 0so751r025 190.71 3.00E-09
Iridium Iry50s03Rug 2 173.39 2.61E-09
Polycrase (Y) Y0,5Ca0,1 Ceo,l U(),] Tho,l Tl.],szO.GTa()lOg 354.85 8.71E-10
Boulangerite PbsSbyS 11 1887.90 4.00E-10
I-Platinum Pt 195.08 3.00E-10
Polixene/ Tetrafer-  PtFe 167.00 2.00E-10
roplatinum
Wohlerite Nacazzro‘ﬁNb()AS i203‘4(0H)(),3 F043 396.41 5.05E-11
Sum 155.2 105.0

End of the table




