Probe Elemental Coding Criteria used for Table A1


(MODIFIED: 08/12/2014)
Criteria to correct mineral identification by optical after EPMA analysis
Mineral = 0 Alteration  ≤ 1 this is “Fresh Ilmenite” = FeTiO3 
Needs to be > 17.98 % and ≤ 31.17 % Ti and alteration ≤ 1
Mineral 1 Alteration > 1  = Altered Ilmenite = FeTiO3 
Needs to be > 31.17 % Ti and alteration > 1 Fe content will decrease as alteration increases; low Fe okay.
Mineral 2 = Titanomagnetite =  Fe(Fe+2, Fe+3, Ti)2O4     
Needs to be ≥ .6 % & < 17.98 % Ti (usually between 11.99-14.98% & >38.87-46.64% FeO).
Mineral 3 = Hematite = alpha Fe2O3 = Trigonal – Hexagonal Scalenohedral, anisotropic but not always visible, Very high reflectivity; 
Must have low Ti < 0.6 % and low Ni & Zn < 1 %.

Mineral 4 = Ti-rich Hematite = Titanohematite
MIN 4 (Ti usually < 23.97%,
Must have exsolution > 0;  4A = elevated Fe; 4B is Hem > Ilm (Ti>20%); 4C = low Ti & +/- high other element. 4A & 4B cannot have any other elevated element present.
Mineral 5A or 5B = Hemoilmenite = Ferroilmenite: often has equal proportions of Ti and Fe, however, the range is wide. Must have exsolution > 0;  5A=elevated Ti; 5B ≈ both phases +/- elevated Si and/or Al or some other element (ex. Mn)
*5A cannot have elevated Si with or without elevated Al or other element.
Mineral 6 = Magnetite = Fe3O4 or (Fe, Mg) Fe2O4 
Usually < 0.6 % Ti & approximately 58.30 to 62.19 % Fe; virtually no Ti

Mineral 7 = Magnetite plus other mineral phases either as exsolution of inclusions.  Must have exsolution > 0, 

7A=Magnetite + Hematite only; 7B= Magnetite + Ilmenite (Ti>20%) only; 7C=Magnetite + other mineral (Ti<20) +/- elevated other element like Cr for instance; 7A & 7B cannot have high Si, Al and/or Ca.
Mineral 8 = Chromite = (Fe, Mg)(Cr, Al)2O4  > 6.84 % Cr 
Mineral 9 = Other Minerals; low reflectivity, mostly silicates with inclusions of magnetic minerals
If Ca or Si > 7.01% &/or Al > 7.94% & low Fe it is mineral 9.  Example: Say it has 10% Si - then it is probably something else.
If elemental total is < 90 % or > 110 % do not use – code as “9”.

Coding Criteria for ilmenite phase:
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< 20.00 Ti, then mineral code is 4C or 7C depending on optical identification
 

> 20.00 Ti, then mineral code is 4B & 7B depending on optical identification
ONLY single mineral phases 5A & 5B:  change alteration to match Ti content.
IMPORTANT:  If mineral (4, 5, 7) has high Si &/or Al &/or Ca do not change to 9 unless there is low Fe (low Fe< 10).  If the OXYGEN is < 20 % code as 9.  If Fe low (Fe< 10) for min 2 or min 6 change to min 9.
