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Mineral Alteration Mapping Using 
HyLogger:   Barns Au Prospect

John Keeling, Alan Mauger 
(CRCLEME/PIRSA)

& Jon Huntington
(CSIRO)

Effective means of 
exploring through cover

Geochemical

Geophysical

•Properties of the Cover

•Properties of the Target
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Central  Gawler    Gold  Province

WeednannaWeednanna

KEY PROSPECTS & 
FEATURES

▄ Gawler Range Volcanics 
(~1590 Ma)

▄ Hiltaba Suite granitoids 
and mafic intrusions 
(~1590-1580 Ma)

Shear Zone

Central Gawler Au Province 
(?1590 -1580)

Au Prospect

Cu-Au ProspectTarcoolaTarcoola

TunkilliaTunkillia

BarnsBarns

NuckullaNuckulla HillHill

EareaEarea DamDam
GlenlothGlenloth

BARNS  Au  Prospect   - Dune Sampling
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HyLogger   Campaign   2003-04
• 29 September 2003 – 25 
January 2004

• 52,000m of SA core were  
scanned

• Central Gawler Gold: 
Tunkillia, Barns, Tarcoola, 
Weednanna, Nuckulla Hill, 
Meninnee Dam, Gibraltar

Scanning rate: 500 to 1,000m per day; ave. around 800m per day

Output: Spectral log at 1cm intervals in VIS – SWIR (416-2500nm)
Linescan image of the drill core

Barns Au Prospect - Location
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Barns Au Prospect - Section

Projection of
PDBN 135

West East

• Reconstructed core tray from linescan digital data modified by core log 
database entries.

• Red overlays show unfilled portions of the core tray excluded from
processing in The Spectral Geologist (TSG)

Barns Au Prospect:  Hole PDBN 135  99.49-104.1m
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005438:PDBN_135_0007_0461  T=7 L=40 P=65 D=102.032 X=5449;   Aux: Au ppb
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BARNS Au Prospect:  Hole PDBN 135

Sample 5438 PDBN 135 102-102.6 m

BARNS Au Prospect:  Hole PDBN 135
Scope = TSA_A Group1 : Al(OH)-1;  9778 points;  Aux: TSA_A Mineral1

Depth

C
ou

nt

69 96 123 150 177

0
50

10
0

15
0

20
0

Aux

4

4.364

4.727

5.091

5.455

5.818

6.182

6.545

6.909

7.273

7.636

8

NULL

Scope = TSA_A Mineral1 : Phengite;  1812 points;  Aux: Ln_Au
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Scope = TSA_A Group1 : Mg(OH)-2;  4605 points;  Aux: TSA_A Mineral1
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White Mica group
coloured by dominant
mineral species. 
“y” axis = number of
samples per 1m
interval.
Dark blue – illite
Light blue – muscovite
Green – phengite

Phengite species
coloured by Au values
(ppm) on ln scale. 

Dark blue <0.1
Light blue 0.1-0.2
Green 0.2-0.6
Yellow 0.6-1.1
Red >1.1

MgOH group
coloured by dominant
mineral species. 
“y” axis = number of
samples per 1m
interval.
Blue – Fe chlorite 
Green – Mg chlorite
Yellow – Int chlorite
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BARNS Au Prospect:  Hole PDBN 135
Scope = TSA_A Group1 : Al(OH)-1;  9778 points;  Aux: Ln_Au
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Scope = TSA_A Group1 : Carbonate;  1244 points;  Aux: TSA_A Mineral1
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Scope = TSA_A Mineral1 : Prehnite;  188 points;  Aux: TSA_A Mineral1
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White Mica group
coloured by Au values
(ppm) on ln scale. 

Dark blue <0.1
Light blue 0.1-0.2
Green 0.2-0.6
Yellow 0.6-1.1
Red >1.1

Carbonate species
coloured by dominant
mineral species. 
“y” axis = number of
samples per 1m
interval.
Light blue – dolomite
Green – siderite
Orange – ankerite

Prehnite
“y” axis = number of
samples per 1m
interval.

Scope = TSA_A Mineral1 : Phengite;  1495 points;  Aux: TSA_A Mineral2
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Scope = TSA_A Mineral1 : Phengite;  1288 points;  Aux: TSA_A Mineral2
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Scope = TSA_A Mineral1 : Phengite;  2627 points;  Aux: TSA_A Mineral2
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PD BN 134

PD BN 135

PD BN 136

Barns Au Prospect - Phengite Distribution

Phengite Species
histograms coloured
by other minerals
present in the
spectra as identified 
by TSA

Grey – phengite only
Blue – muscovite
Green – carbonate
Yellow - prehnite
Orange – tourmaline
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BARNS Au Prospect:  Hole PDBN 134

White Mica group
coloured by dominant
mineral species. 
“y” axis = number of
samples per 1m
interval.
Dark blue – illite
Light blue – muscovite
Green – phengite

Phengite species
coloured by Au values
(ppm) on ln scale. 

Dark blue <0.1
Light blue 0.1-0.2
Green 0.2-0.6
Yellow 0.6-1.1
Red >1.1

White Mica group
coloured by Au values
(ppm) on ln scale. 

Dark blue <0.1
Light blue 0.1-0.2
Green 0.2-0.6
Yellow 0.6-1.1
Red >1.1

Scope = TSA_A Group1 : Al(OH)-1;  20503 points;  Aux: TSA_A Mineral1
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Scope = TSA_A Group1 : Al(OH)-1;  20503 points;  Aux: Ln_Au
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Scope = TSA_A Mineral1 : Phengite;  3330 points;  Aux: Ln_Au
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BARNS Au Prospect:  Hole PDBN 136

White Mica group
coloured by dominant
mineral species. 
“y” axis = number of
samples per 1m
interval.
Dark blue – illite
Light blue – muscovite
Green – phengite

Phengite species
coloured by Au values
(ppm) on ln scale. 

Dark blue <0.1
Light blue 0.1-0.2
Green 0.2-0.6
Yellow 0.6-1.1
Red >1.1

White Mica group
coloured by Au values
(ppm) on ln scale. 

Dark blue <0.1
Light blue 0.1-0.2
Green 0.2-0.6
Yellow 0.6-1.1
Red >1.1

Scope = TSA_A Group1 : Al(OH)-1;  11209 points;  Aux: TSA_A Mineral1
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Scope = TSA_A Group1 : Al(OH)-1;  11209 points;  Aux: Ln_Au
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Scope = TSA_A Mineral1 : Phengite;  1911 points;  Aux: Ln_Au

Depth

C
ou

nt

69 91.75 114.5 137.25 160

0
50

10
0

15
0

20
0

Aux

4.6

4.873

5.145

5.418

5.691

5.964

6.236

6.509

6.782

7.055

7.327

7.6

NULL



8

Barns Gold Prospect:  Hole RCBN 126
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Scope = TSA_A Group1 : Al(OH)-1;  9778 points;  Aux: Ln_Au
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Barns Au Prospect:
Holes PDBN 135
and RCBN 126

PDBN 135 (69-177m)

RCBN 126 (0-132m)

Au ppm
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0.6 – 1.1
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0.1 – 0.2
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Montmorillonite
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Mineralogy

Mineralogy

Mineralogy

Au
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RCBN 126  (104-106m)  Sericite alteration

S6

Phengitic mica

Barns Au prospect
Compositional variation in white micas

muscovite phengite
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Summary
At Barns, anomalous Au is associated with:

Increased white mica (sericite) content

Lower levels of chlorite

Higher gold values often report in zones of 
increased phengitic mica 

Chlorite is dominantly Mg-rich and shows a 
negative correlation with Au.

White mica/illite persists into the lower saprolite

Conclusions 
Spectral logging provides a rapid and 
objective means of mapping certain alteration 
mineralogy
Potential to map alteration into the 
weathered zone 
Provides additional evidence for the 
association of Au and specific alteration 
mineralogy
Potential to build vectors to ore and to 

model targets for geophysical testing


