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Alteration beyond sight: the McPhillamys
project in hyperspectral 3D



• The GSNSW HyLogging System is funded as part of the Federal government and CSIRO-funded NCRIS AuScope National 
Virtual Core Library Project. HyLogger, TSG and TSA are trademarks of CSIRO. Core transportation, as well as partial cost 
recovery of HyLogging was funded by the NCRIS AuScope National Virtual Core Library Project. 

• Regis Resources Ltd graciously organised and supplied core from McPhillamys for HyLogging.
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• Southern end of the Molong Volcanic Belt 
(8 km NE Blayney)

• Eastern side of the Godolphin Fault

• Hosted in volcaniclastics of the Late 
Silurian Anson Formation (Mumbil Shelf)

• Mineralisation aligned within a N-NE-
oriented dextral shear zone bound in the 
footwall by the Sherlock Fault

• Highest grade mineralisation occurs within 
sheared coarse-grained volcaniclastics
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Mineral resource –
69.8 Mt @ 1.02 
g/tAu for 2.3 Moz



Volcaniclastics

Limestone

Clay zone

Source:Deurden (2008)
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Coherent andesite/dacite
Dacitic to andesitic volcaniclastic host to mineralisation



• 2018–2021 GSNSW HyLogged 11 holes 
drilled through the mineralisation and 
immediate stratigraphy at McPhillamys.

• Spectroscopically determined alteration 
mineralogy beyond the visible spectrum 
(SWIR and TIR).

• Focus on petrographic and hyperspectral 
characteristics of:

o 1 hole in the south

o 2 holes through the middle

o 1 hole in the north.

Alteration mapping Reading hyperspectral data

Thermal Infrared (TIR) – Anhydrous silicates

Short Wavelength Infrared (SWIR) – Hydrous silicates
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Spectroscopic mapping – alteration distribution & 
scale

Focus on 2 holes through the middle 
of McPhillamys orebody

Sherlock Fault

Cross-section facing north
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West East

Plan view of McPhillamys orebody (red outline)
Source: Regis Resources



SWIR TIR
RRLMPDD127 RRLMPDD214 RRLMPDD127 RRLMPDD214Alteration –

central orebody

Sherlock Fault

Sherlock Fault Sherlock Fault

Facing north



K-feldspar (microcline) alteration – pyrite stringers

Alteration – stage 1 central orebody –
K-feldspar‒biotite

Pervasive K-feldspar (microcline) alterationK-feldspar (microcline) altered phenocrystBiotite-K-feldspar (microcline) alteration

Source: Corbett and Leach (1998)



Alteration – stage 2 central orebody –
white mica‒pyrite

Progressive white mica-pyrite replacement

White mica‒pyrite

Pervasive white mica

Source: Corbett and Leach (1998)



SWIR TIR
RRLMPDD127 RRLMPDD214 RRLMPDD127 RRLMPDD214Alteration –

hanging wall
Sherlock Fault

Facing north



Alteration – hanging wall 
(epidote‒albite‒biotite (chlorite)‒actinolite)

Albite-rich andesite/daciteCalcite-epidote-actinolite-veinsBladed calcite-epidote veinChlorite after biotite with albite

Source: Corbett and Leach (1998)



Source: Regis Resources

West East

RRLMPDD205

RRLMPDD066

Spectroscopic mapping  – lateral zonation
Mineralisation and alteration

• Southern end

• Northern end



Chlorite-albite-carbonate

Alteration – southern orebody
(biotite‒mag‒carb‒albite‒chl‒white mica)

Chlorite-albite-carbonateJasperoidal-carbonate vein systems

Biotite-magnetite alteration with retrograde chlorite

Zoned quartz-hematite-magnetite veinsCrustiform banded carbonate

Sherlock Fault SWIR

TIR

RRLMPDD066

Au



Sheared carbonate-rich veins

Weakly altered andesite

White mica-albite-carbonate

Alteration – northern orebody
(albite‒chlorite‒ankerite‒white mica)

Sherlock Fault

Typical altered and sheared

SWIR

TIR

RRLMPDD205

Au



HyLogger™ white mica chemistry – Sherlock 
Fault White Mica Wavelength
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RRLMPDD127
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RRLMPDD139

White Mica Wavelength

D
ep

th
 (m

)

2196 2205 2214

90
18

0
27

0
36

0
45

0
54

0
63

0
72

0

Au_ppm

0 2.4 4.8

 

RRLMPDD214

White Mica Wavelength
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Tschermak substitution 
(AlviAliv ↔ [MgFe]viSiiv). 
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Knife edge drop in Au



• Leapfrog Geo implicit modelling

• Spherical interpolant, no trends applied

• Data composited to 10 m intervals.

• Abundance models (analogous to grade) 
are produced for higher levels of 
abundance

• Gold has been modelled but is based on 
low grade occurrence – not a resource 
model

McPhillamys in 3D



Alteration stage 1 – K-feldspar
Flattened ‘carrot shape’

Centred in upper mineralised interval and hanging wall



Alteration stage 1 – albite
Surrounds K-feldspar core

Concentrated in lower mineralised interval and footwall/hanging wall



Alteration stage 2 – white mica (phengite)
Strong positive correlation with Au mineralisation



Alteration stage 2 – white mica (muscovite)
Strong negative correlation with Au mineralisation

Concentrated in footwall to mineralisation and Sherlock Fault



Alteration stage 2 – Mg-rich chlorite
Mg-chlorite = strong positive correlation with Au mineralisation



Alteration stage 2 – Fe-rich chlorite
Fe-chlorite = strong negative correlation with Au mineralisation



Alteration stage 2 – ankerite
Can be present in mineralised zone, but no direct correlation



Alteration stage 2 – calcite
Strong negative correlation with Au mineralisation



Stage 1 alteration
• Potassic core

o K-feldspar ± biotite

o central orebody only

• Propylitic-style flanks

o albite ± biotite ± epidote ± actinolite

• Gold between potassic and propylitic

• Footwall to orebody and Sherlock Fault
o outer propylitic-style unknown 

relationship to orebody

Conclusions: alteration beyond sight
Stage 2 alteration
• Phyllic alteration

o phengite = Au, muscovite ≠ Au
o Mg-chlorite = Au, Fe-chlorite ≠ Au
o ankerite ± Au, calcite ≠ Au

• Strong positive and negative correlations 
with gold

• Transgresses Stage 1 alteration 

• Footwall to orebody and Sherlock Fault
o knife edge change in white mica and 

chlorite chemistry across the fault 
o post-alteration faulting



Joel Fitzherbert & Karen Montgomery
joel.fitzherbert@planning.nsw.gov.au
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