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Fire Assay Procedure 
 

 

Au-AA21 and Au-AA22 

Solvent Extraction Trace Gold Analysis  

 
 
 
 

Sample Decomposition: 
 

Fire Assay Fusion (FA-FUS01 and FA-FUS02) 
 

Analytical Method: 
 

Atomic Absorption Spectroscopy (AAS) 
 
A prepared sample is fused with a mixture of lead oxide, sodium carbonate, borax, silica, a 6 mg 
gold-free silver inquart and other reagents as required. The fused sample upon cooling yields a lead 
button containing the precious metals, which is subsequently cupelled to yield a silver bead 
containing gold. 

The silver bead is digested in nitric acid followed by the addition of hydrochloric acid – The addition 
of hydrochloric acid forms Aqua-Regia, allowing for the dissolution of gold. The digested solution is 
cooled and diluted with 3 mL of water. The amount of gold in solution is then determined by Atomic 
Absorption Spectrometry, with background correction. 

 

 

Method 
Code 

Element Symbol Units 
Sample 
Weight 
(g) 

Lower 

Limit 

Upper 

Limit 

Default 
Overlimi
t Method 

Au-AA21 Gold Au ppm 30 0.002 1 Au-AA25 

Au-AA22 Gold Au ppm 50 0.002 1 Au-AA26 
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Geochemical Procedure  
 

 

ME-MS61r 

(REE Add-on package to ME-MS61)* 

Ultra-Trace Level Method Using ICP-MS and ICP-AES 
 
 

Sample Decomposition: 
 

HF-HNO
3
-HClO

4
 acid digestion, HCl leach (GEO-4A01) 

 
Analytical Method: 

 
Inductively Coupled Plasma - Atomic Emission Spectroscopy (ICP - AES) 
Inductively Coupled Plasma - Mass Spectrometry (ICP-MS) 
 

A prepared sample (0.25 g) is digested with perchloric, nitric, hydrofluoric and hydrochloric acids. 
The residue is topped up with dilute hydrochloric acid and analyzed by inductively coupled plasma-
atomic emission spectrometry. Following this analysis, the results are reviewed for high 
concentrations of bismuth, mercury, molybdenum, silver and tungsten and diluted accordingly. 
Samples meeting this criterion are then analyzed by inductively coupled plasma-mass spectrometry. 
Results are corrected for spectral interelement interferences. 

NOTE: Four acid digestions are able to dissolve most minerals; however, although the term “near-
total” is used, depending on the sample matrix, not all elements are quantitatively extracted.  

Results for the additional rare earth elements will represent the acid leachable portion of the rare 
earth elements and as such, cannot be used, for instance to do a chondrite plot. 

 

Element Symbol Units Lower Limit Upper Limit 

Silver Ag ppm 0.01 100 

Aluminum Al % 0.01 50 

Arsenic As ppm 0.2 10 000 

Barium Ba ppm 10 10 000 

Beryllium Be ppm 0.05 1 000 

Bismuth Bi ppm 0.01 10 000 

Calcium Ca % 0.01 50 
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Geochemical Procedure  
 

Element Symbol Units Lower Limit Upper Limit 

Cadmium Cd ppm 0.02 1 000 

Cerium Ce ppm 0.01 500 

Cobalt Co ppm 0.1 10 000 

Chromium Cr ppm 1 10 000 

Cesium Cs ppm 0.05 500 

Copper Cu ppm 0.2 10 000 

Iron Fe % 0.01 50 

Gallium Ga ppm 0.05 10 000 

Germanium Ge ppm 0.05 500 

Hafnium Hf ppm 0.1 500 

Indium In ppm 0.005 500 

Potassium K % 0.01 10 

Lanthanum La ppm 0.5 10 000 

Lithium Li ppm 0.2 10 000 

Magnesium Mg % 0.01 50 

Manganese Mn ppm 5 100 000 

Molybdenum Mo ppm 0.05 10 000 

Sodium Na % 0.01 10 

Niobium Nb ppm 0.1 500 

Nickel Ni ppm 0.2 10 000 

Phosphorous P ppm 10 10 000 

Lead Pb ppm 0.5 10 000 

Rubidium Rb ppm 0.1 10 000 

Rhenium Re ppm 0.002 50 

Sulphur S % 0.01 10 

Antimony Sb ppm 0.05 10 000 

Scandium Sc ppm 0.1 10 000 
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Geochemical Procedure  
 

Element Symbol Units Lower Limit Upper Limit 

Selenium Se ppm 1 1 000 

Tin Sn ppm 0.2 500 

Strontium Sr ppm 0.2 10 000 

Tantalum Ta ppm 0.05 100 

Tellurium Te ppm 0.05 500 

Thorium Th ppm 0.2 10 000 

Titanium Ti % 0.005 10 

Thallium Tl ppm 0.02 10 000 

Uranium U ppm 0.1 10 000 

Vanadium V ppm 1 10 000 

Tungsten W ppm 0.1 10 000 

Yttrium Y ppm 0.1 500 

Zinc Zn ppm 2 10 000 

Zirconium Zr ppm 0.5 500 

Dysprosium Dy ppm 0.05 1 000 

Erbium Er ppm 0.03 1 000 

Europium Eu ppm 0.03 1 000 

Gadolinium Gd ppm 0.05 1 000 

Holmium Ho ppm 0.01 1 000 

Lutetium Lu ppm 0.01 1 000 

Neodymium Nd ppm 0.1 1 000 

Praseodymium Pr ppm 0.03 1 000 

Samarium Sm ppm 0.03 1 000 

Terbium Tb ppm 0.01 1 000 

Thulium Tm ppm 0.01 1 000 

Ytterbium Yb ppm 0.03 1 000 
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Specialty Assay Procedure
 

 

Cl-IC881 

Determination of Chlorine by Ion Chromatography 

 
 
 
 

Sample Decomposition: 
 

Potassium Hydroxide Fusion 
 

Analytical Method: 
 

Ion Chromatography 
 
A prepared sample (0.2 g) is fused with potassium hydroxide in a nickel crucible over a flame. The 
resulting melt is dissolved in hot E-pure deionized water and topped up to 100 mL. The solution is 
subsequently diluted before running on the ion chromatography instrument. 

 

 

Element Symbol Units 
Lower 
Limit 

Upper Limit 

Chlorine Cl ppm 50 20 000 
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F-IC881 

Determination of Fluorine by Ion Chromatography 

 
Sample Decomposition: 
 

Potassium Hydroxide Fusion 
 

Analytical Method: 
 

Ion Chromatography 
 
A prepared sample (0.2 g) is fused with potassium hydroxide in a nickel crucible over a flame. The 
resulting melt is dissolved in hot E-pure deionized water and topped up to 100 mL. The solution is 
subsequently diluted before running on the ion chromatography instrument. 

 

 

 

 

Element Symbol Units 
Lower 
Limit 

Upper Limit 

Fluorine F ppm 20 20 000 
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TRSPEC-20 - Spectral Scan with Hand Held for VNIR and SWIR 

Instrument:   
Spectral data in the visible/near-infrared (VNIR) and short-wave infrared (SWIR) portions of the 

electromagnetic spectrum is collected with a TerraSpec® 4 Hi-Res mineral spectrometer manufactured by 

PANalytical “NIR Excellence Center”.  This state-of-the-art mineral spectrometer offers enhanced 

performance in the SWIR 1 and 2 regions.  Spectra are collected in the wavelength range of 350-2500nm 

with resolutions of 3 nm @ 700 nm and 6 nm @ 1400/2100nm.  

Acquisition: 
For each sample, one spectrum is saved that is an average of fifty 0.1 second scans of the sample.  If the 

sample is very dark and very low noise is needed, the scan count can be increased; typically to no more 

than 100.  It should be noted that the TS4 Hi Res scan count of 50 is equivalent to TS3 Hi Res scan count 

of 200 due to improvements in the instrument. 

The spectrum is taken by placing the contact probe flush with the sample material.  Sufficient material is 

placed in the sample vessel to allow for a 10-15 mm minimum distance between the bottom of the 

container and the probe.   This is to ensure reflectance from the bottom of the container does not affect 

the captured spectra. 

Prior to data capture, daily calibration verification is performed using a Mylar sheet.  This scan is available 

as part of the data package.  The spectralon disc is read next to take a white reference spectrum and a 

dark current scan. The spectralon disc acquisition is repeated whenever conditions change or the 

spectrum is saturating, or no less often than every 20 minutes. 

Spectra are collected from the samples sequentially.  A duplicate spectrum is taken of a sample every forty 

samples.   

Deliverables 
Electronic files of the spectra for each sample are provided to the client through a file sharing site.  A 

number of formats are available including standard *.ASD, ASCII txt, JCAMP, UNSCAMBLER ASCII and 

GRAMS SPC.    
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accurate data, better decisions 

 
AusSpec International Ltd 

NZBN: 94 999 391 

 
 

The aiSIRIS service 
    

 
Background to aiSIRIS 
aiSIRISTM is a unique, SaaS-based software system that is being provided to AusSpec customers as a service via a desktop application with 
an internet portal accessible using login details applicable to the user.  

aiSIRIS analyses rock and mineral spectra in the visible-near infrared (VNIR) to short wavelength infrared (SWIR) range of the electromagnetic 
spectrum, between 400-2500nm region.  Where infrared detectable minerals are present, the aiSIRIS service provides results of mineralogy 
that can be observed in the SWIR and VNIR, together with spectral parameters of minerals and relative mineral spectral contribution. 

aiSIRIS provides analysis of most common minerals and some less common minerals that have diagnostic spectral absorption features in 
this spectral range. These minerals are listed in Table 1.  If the spectra include more exotic/rarer minerals which are not listed in Table 1, 
AusSpec will endeavour to identify them or at least notify the Customer of the presence of unknown minerals in the spectra.  

Minerals, which are not spectrally active in this wavelength region and have no diagnostic features cannot be identified by the aiSIRIS 
system.  These minerals include quartz, feldspar, garnet, sulphides, magnetite and other anhydrous minerals. 

Minerals 
Alunite Carbonate Fe chlorite Mg chlorite Phengite Topaz 
Amphibole Celadonite Fe dolomite Mg-Fe chlorite Prehnite Tourmaline 
Ankerite Chalcocite Goethite Montmorillonite Pumpellyite Turquoise 
Antlerite Chlorite Gibbsite Muscovite Pyrophyllite White mica 
Beryl Chrysocolla Gypsum NH4 white mica Rhodochrosite Zeolite 
Biotite Diaspore Halloysite NH4 mineral Saponite Zoisite 
Boehmite Dickite Hematite Nontronite Serpentine Zunyite 
Brochantite Dolomite Jarosite Ottrelite Siderite  
Ca Alunite  Epidote Kaolinite Palygorskite Sudoite  
Calcite  Fe calcite Malachite Paragonite Talc  
 
Table 1: List of minerals currently identified by the aiSIRIS processing system. 

 

 

Quality Assurance 
AusSpec operate a 5 step quality assurance standard (ai5Q) designed as an international gold standard for processing SWIR and VNIR 
spectral data.  ai5Q prevents mistakes and avoids problems inherent in the spectral workflow and delivers both a solution to customers 
and confidence that quality requirements are fulfilled.  Importantly ai5Q verifies that features and functionality meet business objectives, 
and ensures administrative and procedural activities are implemented. 

   

Mineral estimates 
aiSIRIS provides data on the estimated spectral contribution of a mineral in a spectrum, relative to the other mineral. Note that the 
Spectral Contribution (or “SC” value) is an estimate only of the mineral contribution to the spectrum, and does not necessarily relate to 
the bulk proportion of the mineral in the sample.  
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aiSIRIS: Processed data  
    

 
Summary background on Infrared reflectance analysis 
Hand held spectrometers, such as the TerraSpec, TS Halo or oreXpress, measure spectra between the visible (VNIR: 350-1300nm) to short 
wave infrared wavelengths (SWIR: 1300-2500nm).  Depending on the mineral composition and type, minerals will have spectral absorption 
features sometimes only in the SWIR, or in both VNIR-SWIR, or only in the VNIR.   

SWIR: The SWIR wavelength range will commonly detect hydroxylated silicates, clays and other minerals with water or OH in their mineral 
structure, as well as sulphates, carbonates and ammonium minerals.  

VNIR: The VNIR region will most commonly detect iron in iron oxides (hematite) or other iron-bearing minerals (i.e. chlorite, tourmaline, 
jarosite). Other transition elements can also be detected as occurring in minerals but these are less common (i.e. Cu, Cr, Mn, Vn).  

Mineral Estimates: The aiSIRIS estimated relative percentages listed with minerals represent the relative Spectral Contribution (or “SC” 
value) of the minerals which were detected in the SWIR region, rather than the absolute abundance in the sample.  The value is semi-
quantitative and is calculated to show changes in relative mineral proportions that can be compared across project data.  

“Non-responsive” minerals: There are some minerals which are not detected or do not have diagnostic features in the IR wavelengths used 
(“spectrally inactive” or “non-responsive”).  These include anhydrous minerals such as quartz or feldspar, opaque minerals such as sulfides 
and magnetite as well as carbonaceous material.  

 

aiSIRIS Mineral interpretation results 
The mineral interpretation results are downloaded when the user synchronises their projects via the aiSIRIS app and are stored locally in 
the aiSIRIS SQL Lite data base on the user’s computer, as well as in the aiSIRIS cloud.  Any user with permissions for a given project will be 
able to “Sync” and download results and spectra from the aiSIRIS cloud to view and work with them on their computer.  The results can 
also be exported to a csv file for transfer to company databases and import to other plotting packages.  The aiSIRIS app has a plotting 
option which displays the results in plots and striplogs in the aiSIRIS application “View” tab.  

The mineral assemblage results are listed in three main columns:  

• “SWIR Minerals” list those minerals which are identified in the SWIR part of the spectrum (1300-2500nm).  
• “SWIR _nowt” shows the same results but this time only reports the assemblage data and not the spectral weightings.  The 

minerals are noted in order of estimated spectral dominance. 
• “VNIR Minerals” lists those minerals identified in the VNIR part of the spectrum (350-1300nm). 

The minerals are listed in order of spectral dominance and each mineral is followed by a numerical estimate (i.e. chlorite:50) which 
represents the spectral contribution (“SC value”) of that mineral to the spectrum.  This is not the percentage of the mineral in the bulk 
sample, only its contribution to the spectrum. 

In the results spreadsheet, the mineral data have been presented in 3 different ways: 

• Three columns with the combined assemblages for the SWIR minerals and the VNIR minerals (“SWIR Minerals”, “SWIR _nowt”, 
and “VNIR Minerals” columns) 

• Six columns of the Mineral 1-6 results showing the dominant to subordinate mineral ("aiMineral 1-6" columns)  
• One column per mineral showing the individual mineral occurrences with their spectral contribution values ("MineralName_SC" 

columns).   

In addition to the mineral assemblage, the different white mica, chlorite, alunite, carbonate and amphibole compositional phases are also 
noted in the “Type_WtMica”, “Type_Chlorite”, “Type_Alunite”, “Type_Carb” (carbonate) and “Type_Amph” (amphibole) columns.  These 
classify the generic white mica, chlorite, alunite, carbonate and amphibole phases on the basis of the wavelengths of their diagnostic 
absorption features. Results will only be shown where the mineral is dominant in the sample. 

 

Non-mineral results in the SWIR Assemblage columns   
A “noswir” entry usually implies that there are no spectrally active minerals in the SWIR (“Short wavelength infrared) or that the spectrum 
has no recognisable diagnostic mineral features.  A “flat” entry indicates that the spectrum is spectrally flat and has none-negligible 
absorption features in the SWIR.  A “water-silica” entry in the SWIR result indicates the presence of strong water but negligible other 
features, which is often associated with fluid inclusion water in silica as quartz veining or silicification.  

 

Spectral quality assessment   
The QAQC columns provide a quality assessment of the spectra based on their reflectance, noise levels, overall quality and possible 
“wetness”.  QA/QC evaluation in the results will flag spectra which are noisy or low reflectance. Noise levels >30 are considered “noisy” 
and the higher the value the more noisy the spectrum. Spectrally flat spectra will be noted as “flat” or “flat-low” in the “QAQC_Quality” 
output. Usually noisy and/or flat spectrum would be due to a sample dominated by spectrally inactive minerals or by opaques and 
carbonaceous material.  

The presence of strong “wet” water features, sometimes caused by moisture, or by fluid inclusions in quartz, silica or zeolite, are also 
flagged.  Those spectra with this type of water are flagged as “wet_silica” in the spreadsheet.  
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Comments on the Reported Mineral Results 
The mineral assemblage (SWIR Minerals) and “SC” mineral results report minerals by their groups.  Certain key minerals are also reported 
by their specific types.  These include white mica, chlorite, alunite, carbonate and amphibole. Below are some notes on white mica, 
carbonate and amphibole that are relevant to the reported results.  
 

White mica: The term “white mica” is used in the output data as an umbrella term to refer to all white mica phases, including sericite, illite, 
muscovite, phengite, and paragonite. The white mica phase is shown separately in the “Type_WtMica” output in the results spreadsheet.  

Illite and illite-smectite:  Note that It is not possible to provide an automated analysis of the presence of illite per se because the white 
mica/illite crystallinity is assessed using the water absorption feature which can be masked by other water bearing minerals.   

In addition, it is not possible with the SWIR technology to distinguish white mica occurring with discrete montmorillonite, from mixed layer 
illite-smectite (which is spectrally identical to a physical mix of white mica plus montmorillonite). To get around this limitation, the aiSIRIS 
results report the white mica either by itself or mixed with montmorillonite.  It is possible that some of the “white mica+montmorillonite” 
results may represent the occurrence of illitic white mica or illite-smectite. The white mica crystallinity (“XT_WtMica”) parameter is also 
reported in the aiSIRIS results, and this can be used to assess changing white mica crystallinities and also to highlight possible illitic white 
mica. 

Typically, the illitic white micas will display variable white mica crystallinities (usually between 0.6-3.0, the higher the value the higher the 
crystallinity), compared with the more highly crystalline (“2M”) white micas which will typically have consistently high crystallinity (usually 
>3.0 or much higher).  Note that illite can also display similar composition and substitution trends as muscovite, phengite and paragonite, 
and can also be termed muscovitic illite, phengitic illite, and paragonitic illite.  

 

Carbonate: Information on carbonate phase (e.g. calcite, dolomite, ankerite) is often masked by the presence of other minerals such as 
white mica or chlorite. This is because carbonate is weakly absorbing in the SWIR relative to most other minerals. 

As a result, it is not possible to refer to the specific carbonate mineral unless the carbonate is spectrally dominant.  Fe carbonate can be 
detected by the presence of a ferrous iron feature in the VNIR, although the Fe carbonate phase cannot usually be determined any further 
unless the carbonate is spectrally strong in the SWIR.  

The carbonate phase output is noted in a separate column (Type_Carb) only for those spectra where carbonate is spectrally dominant. 

 

Amphibole: Due to their very similar spectral response, all amphiboles are included in the same group in the mineral assemblage results. 
Where amphiboles are a subordinate mineral in a mixture, they will always just be referred to as “amphibole” as it would be difficult to 
determine the amphibole phase in these cases.  However, where amphiboles are a dominant and important mineral phase in certain 
geological settings then the possible amphibole phase is also provided separately in an “Type_Amph” column. 
 
 
Spectral Parameters 
Spectral parameters are measurements of diagnostic absorption features that change as specific mineral characteristics vary (such as 
composition or crystallinity). They are an accurate way of representing important variations and trends down hole and within a suite of 
samples.   
 
A suite of common spectral parameters are automatically output by aiSIRIS and are reported in the spreadsheet of aiSIRIS results for 
plotting in other plotting packages. They measure different properties of the mineral spectra and are useful for comparison with 
geochemical and logging data.  
 
The table on the following page is a broad description of most of the common parameters reported by aiSIRIS and included in the results. 
 
 
NOTE: Spectral Contribution (“SC” value) vs Absorption Depth (“Depth” parameters) 
In cases where minerals are mixed with spectrally non-responsive minerals, such as where a sample is dominated by anhydrous minerals 
(i.e. unaltered rocks or prograde skarn mixtures) it is possible that the “SC” value may register 100% if only one mineral is identified, even 
if the mineral only makes up 2% of the actual bulk proportion of the rock (for example 2% kaolinite with 98% feldspar will register a 100% 
Kaolinite_SC).   
 
In this case, a more accurate way of assessing the mineral proportion would be to use one of the depth parameters.  The depth of the 
mineral diagnostic feature will give an assessment of how the mineral proportion varies down hole.  Either use the “D_Main (the deepest 
feature between the AlOH-FeOH-MgOH absorption bands) or one of the D_AlOH or D_FeOH or D_MgOH parameters depending on the 
mineral you are analysing.  
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Parameter Meaning Application and limits 

Reflectance Measure of the average SWIR brightness of 
the sample. 

Use to highlight spectrally dark samples (with weaker absorption features, or noisy 
spectrum) and possibly less reliable interpretation results. 

QAQC_Reflec Uses the reflectance data to flag low and very 
low reflectance samples. 

Low reflectance samples may be mineral related (high proportion of magnetite, 
carbonaceous material or sulphides) or may due to spectrometer faults.   

SWIRNoise Measure of the noisiness of the spectrum in 
the SWIR. 

High noise may be due to spectrometer issues or due to low reflectance spectra 
(as described above). 

QaQc_Noise Qualitative flag to highlight potentially noisy 
spectra. 

As for SWIR noise but the result is as a classification rather than numerical (i.e. 
OK and Noisy). 

QaQc_Quality Assessment of the noise and reflectance to 
highlight spectrally flat spectra 

Flat = spectrally flat spectra, Flat-Low = spectra that are both flat and low 
reflectance. The flat output can highlight intervals of opaques, carbonaceous 
material or non-spectral responsive minerals.  This can be used as a measure of 
confidence if any mineral result is reported.  

QaQc_Water 
Flags spectra with water absorptions which 
may be associated with sample wetness or 
fluid inclusions. 

The QAQC water can be used to highlight either wet samples or intervals of 
silica/silicification. 

Mineral_SC Relative spectral contribution for minerals 
detected in the SWIR region. 

This relates to spectral contribution and NOT a measure of mineral weight %. 

Wav_WtMica Wavelength of the white mica AlOH 
absorption. 

Parameter may be influenced by other AlOH minerals such as kaolinite if mixed 
with the white mica. Useful to view as histogram to assess how many distinct 
phases of white mica there might be in a project area. (Note: Parameter is filtered 
to provide only reliable white mica results). 

Type_WtMica Probable white mica phase, based on 
Wav_WtMica data  

Differentiate between paragonitic, paragonite-muscovitic, muscovitic, muscovite-
phengitic, and phengitic white micas. See XTWhite Mica parameter for information 
on illite. 

XT_WtMica 
Mapping crystallinity differences in the white 
mica phase. The illitic white micas typically 
have variable high-low crystallinity. 

Crystallinity index for white mica (in this case, illite). Value increases with 
increasing crystallinity (<0.8 poorly crystalline, >1.5 highly crystalline). Muscovitic 
white micas will have values >3.0 to very high values (such as 15). (Note: 
Parameter is filtered to provide only reliable white mica results). 

Wav_Chlorite Wavelength of the chlorite FeOH absorption 
for those samples with chlorite. 

Allows assessment of the chlorite chemistry. Useful to view as histogram to 
assess how many distinct phases of chlorite there might be in a project area. 

Type_Chlorite Probable chlorite phase, based on 
Wav_Chlorite 

Differentiate between Mg chlorite, Mg-Fe chlorite, Fe chlorite, Str_Fe chlorite 
(strong Fe chlorite) types in a project data set. 

Wav_Alunite Wavelength of the diagnostic alunite 
absorption 

Useful to view as histogram to assess how many distinct phases of alunite there 
might be in a project area. 

Type_Alunite Probable alunite phase based on the 
Wav_Alunite data 

Can be plotted spatially to evaluate how the alunite type varies across a project 
area (i.e. use to drive the colour of the sample points) 

Int_Alunite Depth of the diagnostic alunite absorption to 
represent the overall intensity of alunite 

This can provide a measure of relative alunite proportions which might be more 
accurate than the variations in the “Alunite_SC” value. 

Wav_Carb 
Wavelength of the carbonate diagnostic 
absorption where carbonate is dominant in a 
spectrum. 

Will only be shown where carbonate is dominant in a spectrum, otherwise 
carbonate wavelength cannot be determined accurately.  

Type_Carb Probable carbonate phase based on the 
Wav_Carb data 

Will only be shown where carbonate is dominant in a spectrum, otherwise 
carbonate type cannot be determined accurately. 

Wav_Amph 
Wavelength of the amphibole diagnostic 
absorption where amphibole is dominant in a 
spectrum. 

Will only be shown where amphibole is dominant in a spectrum, otherwise 
amphibole wavelength cannot be determined accurately.  

Type_Amph Probable amphibole phase based on certain 
amphibole criteria built into aiSIRIS  

Will only be shown where amphibole is dominant in a spectrum, otherwise 
amphibole  type cannot be determined accurately. Will discriminate actinolite, 
hornblende and riebeckite amphibole types. 

Type_Biotite 
Probable biotite phase based on special 
selection criteria built into aiSIRIS (in 
progress: To be added) 

Will only be shown where biotite is dominant in a spectrum, otherwise biotite type 
cannot be determined accurately. Will distinguish between “phlogopite” (Mg 
biotite) versus “biotite” (normal “Fe” biotite). 

Int_Topaz Intensity of the topaz diagnostic absorption 
This can provide a measure of relative topaz proportions which might be more 
accurate than the “Topaz_SC” value. 

XT_Kaolinite Classification of kaolinite crystallinity, for 
samples that contain kaolinite 

Using the kaolinite crystallinity parameters to define the kaolinite crystallinity: HXT 
– highly crystalline, MXT = moderately, PXT = poorly, DIS = disordered. Useful for 
Regolith mapping of soils and down hole profiles.  

XT_Kaol2160, 
XT_Kaol2180  

Kaolinite crystallinity assessment 2 numerical 
parameters, filtered to show values only for 
samples that contain kaolinite. 

The 2 kaolinite parameters use the slope around the 2160 and 2180 kandite 
features to assess crystallinity and degree of order. Generally values >1.0 are high 
XT, and values <0.98 are low crystallinity.  

KaDiWtM 
 

Index for differentiating between kaolinite, 
dickite and white mica. Use in a  scatterplot 
with Wav_AlOH. 

This parameter can allow mapping of kaolinite versus dickite and white mica. 
Dickite dominant samples will have values <1.0, kaolinite will have values >1.0 
and white mica will have values around 1.0 (except for paragonitic white mica 
which will also have values below 1.0).  

Slope2160 Slope around the 2160 region for all spectra Not filtered for kaolinite, will show values for all minerals so less specific.  

Wav_Main Wavelength of the deepest absorption feature, 
spanning the AlOH, FeOH and MgOH regions. 

Can highlight which type of mineral is dominant in a sample, depending on 
whether the AlOH, FeOH or MgOH-carbonate feature is the deepest relative to all 
other features.  
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D_Main Depth of the deepest absorption feature, 
spanning the AlOH, FeOH and MgOH regions. 

Can highlight which type of mineral is dominant in a sample, depending on 
whether the AlOH, FeOH or MgOH-carbonate feature is the deepest relative to all 
other features.  

Wav_AlOH Wavelength of the AlOH absorption between. 
Used for the wavWhite Mica parameter, and can help differentiate different AlOH 
minerals, such as white mica, kaolinite, dickite, montmorillonite. 

D_AlOH 
(Intens_clay) Depth of the AlOH absorption  

Relative intensity of the AlOH mineral(s) in a sample, such as white mica, 
kaolinite, dickite, montmorillonite. 

Wd_AlOH Width of the AlOH absorption Can be useful to evaluate mixtures of AlOH minerals 

wavAlOHAll Wavelength of the AlOH absorption, includes 
pyrophyllite and alunite AlOH features. 

Wider wavelength range than the “AlOH” parameter and can help differentiate 
more AlOH minerals. Suitable for use for advanced argillic assemblages. 

D_AlOHAll 
Depth of the AlOH absorption, extended 
wavelength range includes pyrophyllite and 
alunite AlOH features. 

Relative intensity of the AlOH mineral(s) in a sample, such as white mica, 
kaolinite, dickite, montmorillonite, pyrophyllite and alunite. Suitable for use for 
advanced argillic assemblages. 

Wd_AlOHAll 
Width of the AlOH absorption, extended 
wavelength range includes pyrophyllite and 
alunite AlOH features. 

Can be useful to evaluate mixtures of AlOH minerals 

Smectite(rel) Ratio of water to the smectite absorption 
Relative intensity of possible smectite in the samples (all smectite, from beidellite, 
montmorillonite, nontronite to saponite).  (Note: Parameter is filtered to provide 
reliable smectite results) 

Wav_FeOH Wavelength of the FeOH absorption. Used for wavChlorite parameter and can differentiate between FeOH minerals.  

D_FeOH Depth of the FeOH absorption. 
Relative intensity of the FeOH mineral(s) in a sample. Such as chlorite, jarosite, 
epidote, biotite. 

Wd_FeOH Width of the FeOH absorption Can be useful to evaluate types of FeOH minerals 

Wav_MgOHCb Wavelength of the MgOH and/or carbonate 
absorption. 

Can be used to differentiate the different Mg minerals such as talc, amphibole, 
biotite, chlorite, and also carbonate. 

D_MgOHCb Depth of the MgOH and/or carbonate 
absorption. 

Relative intensity of the MgOH mineral(s) or carbonate in a sample. Such as 
chlorite, epidote, biotite, amphibole, talc, carbonate. 

Wd_MgOHCb Width of the MgOH absorption Can be useful to evaluate types of MgOH minerals 

RelSmectite Ratio of the depth of the water absorption 
(D_H2O) to the D_Main value (see above) 

In weathered rocks (such as Regolith profiles) the RelSmectite can be used to 
map out the saprolite horizon down hole.  This is not filtered, apart from filtering 
out “wet” water features.  

Wav_OH1400 Wavelength of the deepest OH absorption  Can be useful to separate different minerals with OH features 

D_OH1400 Depth of the deepest OH absorption Measure of intensity of the OH feature 

Wd_OH1400 Width of the deepest OH absorption Can be useful for mixed minerals or help discriminate different OH mineral types 

Wav_Ep1550 Wavelength of the epidote 1550nm feature 
Useful to distinguish epidote (1540-1550) from clinozoisite (>1560nm) where this 
is important (e.g. orogenic gold settings) 

D_Ep1550 Depth of the epidote 1550nm feature 
Can be useful to measure overall epidote intensity (depends on the quality of the 
spectra however, as noisy spectra will give misleading information). 

Wav_H2O Wavelength of the water absorption. Can vary depending on mineral. 

D_H2O Depth of water absorption near 1900nm. 
Intensity of water absorption. Can assist in assessing presence of water bearing 
minerals or wetness in a sample. 

FeSlope Slope of the spectrum into the ferrous iron 
absorption 

Useful for Fe carbonate, but this is also affected by many other iron-bearing 
minerals such as chlorite so needs to be used with caution.  

VNIR Spectral parameters 

Int_FeOxide Intensity of the charge transfer slope for iron 
oxide in the VNIR  

This gives a value for all spectra, regardless if hematite or goethite have been 
identified.  Very useful for Regolith applications to map out the base of oxidation. 
Also useful for analysis of soils and for Redox front analysis (but with caution) 

Wav_FeOxide Wavelength of the iron oxide absorption. Allows assessment of whether hematite or goethite is dominant in the spectrum. 

D_FeOxide Intensity of the iron oxide crystal field 
absorption of hematite and/or goethite 

Allows evaluation of iron oxide strength, and development in a profile or in soils. 

FInt_FeOxide 
Same as “Int_FeOxide” but filtered to show 
values ONLY where hematite or goethite are 
present.  

This will report a value only where hematite or goethite are present.  

HeGoRatio Ratio of hematite to goethite 
Large values = hematite, low values = goethite.  Calculated using the hematite -
goethite formula developed by Ramanaidou et al for iron ore deposit evaluation. 

RelHeGo_Clay 
(RelHeGo_CyGb) 

Relative iron oxide (hematite-goethite) to 
clay/gibbsite.  

Combines the VNIR feature intensities with the SWIR “clay” or “gibbsite” 
intensities to give a relative proportion across the whole range. Developed for iron 
ore and bauxite applications, use with caution in other settings as could be 
affected by many other minerals.  

RelClay_HeGo 
(RelCyGb_HeGo) 

Relative clay/gibbsite to iron oxide (hematite-
goethite) 

Slope2210 Evaluating kaolinite with gibbsite Bauxite applications 

Int_Kaol Evaluating kaolinite with gibbsite Bauxite applications 

Int_Gibb Evaluating gibbsite with kaolinite Bauxite applications 

RelKaolGibb Relative gibbsite to kaolinite Bauxite applications 
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