Appendix Table 4. Common minerals in igneous rocks and possible association of trace elements with major cations of minerals (mainly from Deer et al. 1992).

Minerals (chemical composition)
Minerals (chemical composition)




Albite  NaAlSi3O8
Plagioclase  NaAlSi3O8-CaAl2Si2O8




Alkali or Potash feldspar  (K,Na)AlSi3O8
Phlogopite  K2(Mg,Fe)6Si6Al2O20(OH,F)4

Allanite  (Ca,Ce)2(Al,Fe)3Si3O12OH
Pyroxene group  X1-pY1+pZ2O6

Amphibole group  X2-3Y5Z8O22(OH)2
  X = Ca, Na; Y = Mg, Fe, Mn, Li, Ni, Al, Cr, Ti;

  Z = Si, Al

  X = K, Na, Ca; Y = Al, Mg, Fe, Li;


  Z = Si, Al, Fe, Ti
Quartz  SiO2

Anorthite  CaAl2Si2O8
Rutile  TiO2

Apatite  Ca5(PO4)3(OH,F,Cl)
Scheelite  CaWO4

Beryl  Be3Al2(Si6O18)
Sodalite  Na8(Al6Si6O24)Cl2

Biotite:
Sphene  CaTi(SiO4)(O,OH,F)

  K2(Mg,Fe)6-4(Fe,Al,Ti)0-2[Si6-5Al2-3O20](OH,F)4
Spinel  MgAl2O4

Cassiterite  SnO2
Spodamene  LiAlSi2O6

Chlorite  (Mg,Al,Fe)12 (Si,Al)8 O20(OH)16
Stishovite  SiO2

Chromite  FeO(Cr2O3
Topaz  Al2SiO4(OH,F)

Corumdum  Al2O3
Tourmaline  NaMg3Al6(Si6O18)(BO3)3(OH,F)4

Cristobalite  SiO2
Tridymite  SiO2

Diopside  CaMg(SiO3)2
Wolframite  (Mn,Fe)WO4

Fluorite  CaF2
Xenotime  YPO4

Garnet  Mg3Al2Si3O12
Zircon  ZrSiO4

Hornblende:
Trace elements association with major cations

  (Na,K)0-1Ca2(Mg,Fe,Al)5Si6-7Al2-1O22(OH,F)2                            
Na+ ( K, Ca, Sr, REE, Y, Cu

Hypersthene  (Mg,Fe)SiO3
K+( Rb, Tl, Cs, NH4, Ba, Ra, Sr, Pb, Eu, REE                                                                                

Ilmenite  FeO(TiO2
Mg+2( Fe, Co, Ni, Cu, Zn, Mn, (LiAl), Cr, Sc, Sb

Lepidolite  K2(Li,Al)5-6[Si6-7Al2-1O20](OH,F)4
Ca+2 ( Na, Cd, Sr, Pb, REE,Y, U, Th

Leucite  KAlSi2O6
Be+2 ( (Li,Na,K,Cs)Al

Magnetite  FeO(Fe2O3
Fe+2( Mg,Co, Ni, Cu, Zn, Mn, Sb

Mica group  X2Y4-6Z8O20(OH,F)4
Fe+3( Cr, As, Al, Ga, Ge, V, Ti, Sn, In, Sb




  X = K, Na, Ca; Y = Al, Mg, Fe, Li;
Cr+3( Ge, As, Ti, PGE(Ru,Os,Rh,Ir,Pt,Pd), Fe

  Z = Si, Al, Fe, Ti
Al+3( As, Cr, Fe, Ti, Ga, Ge, Si

Monazite (Ce,La,Th)PO4
Si+4( (AlLi), (AlNa), Ge, Fe

Muscovite  K2Al4(Si6Al2O20)(OH,F)4
Ti+4( PGE, V, Hf-Zr, Nb-Ta, Mo-W, Sn, Sb, Ge,

      In, Al, As, Cr

Nepheline  NaAlSiO4


Olivine  (Mg,Fe)2SiO4
Zr+4( Hf, Nb-Ta, Mo-W, Sn, Th, U, Fe

Orthoclase  KAlSi3O8
Sn+4( Nb-Ta, Mo-W, Hf-Zr, Fe, Mn, Ti, Sc, In




Perovskite  CaTiO3
W+6( Mo, Nb-Ta, Hf-Zr





F( ( Cl, Br, I, OH

