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Introduction
� Following the discovery of the Nova-Bollinger deposit in 

July 2012 by Sirius Resources the Fraser Range region has 
become one of Australia’s most sought after exploration 
districts. 
� Despite being located just 250km east of Kalgoorlie, very 

little exploration has been undertaken in the area, due to 
the presence of sand cover and poor infrastructure. 
� A number of small-cap ASX-listed companies have 

accelerated their exploration program in the region to test a 
base metals camp theory. 
� Approximately 75% of these companies utilise handheld 

XRF instruments.
� Is pXRF a “fit for purpose” technique?
� Which manufacturer’s instrument are “fit for purpose” 
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The Needle(s)



NICKEL
Nova in ground 
value: US$4B

10.2Mt at 2.4% Ni, 1.0% Cu and 
0.08% Co March 2013

GOLD
Tropicana in ground 

value: US$9B
116.8Mt @ 2.06 g/t for 7.72 M oz

December 2013

GSWA data
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tenement holding
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Key Explorers & Exploration Stage

Source Bell Potter Securities 06/14

Of the 12 companies 9 key explorers are using handheld pXRF 
instruments as an exploration tool (75%)
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GSWA Gravity data
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Ni

Sample 163201 
collected within 1.2 

km of Nova 
containing  

• 271 ppm Ni
• 90 ppm Cu
• 594 ppm Cr

This is the needle in 
the haystack sample

GSWA data
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Cu

Sample 163201 
collected within 1.2 

km of Nova 
containing  

• 271 ppm Ni
• 90 ppm Cu
• 594 ppm Cr

This is the needle in 
the haystack sample

GSWA data
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Sample 163201 
collected within 1.2 

km of Nova 
containing  

• 271 ppm Ni
• 90 ppm Cu
• 594 ppm Cr

This is the needle in 
the haystack sample
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For pXRF analysis GSWA samples placed in plastic cup with Mylar film

Instruments Evaluated 



GSWA Data
(raw)

Bruker Data
(geochem app)

Thermo Niton Data
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Olympus Innov-X 
Data (soil/geochem)

Evaluation Grid



Nickel Response



Nickel Response (Needle)



R2 = 0.93

R2 = 0.94

R2 = 0.73



Copper Response



Copper Response (Needle)



R2 = 0.85

R2 = 0.85

R2 = 0.73



Chrome Response



Chrome Response (Needle)



R2 = 0.86

R2 = 0.91

R2 = 0.88



Magnesium Response

Geochem
mode

R2 = 0.76



Aluminium Response

Geochem
mode

R2 = 0.95



Silicon Response

R2 = 0.95

Geochem
mode



How real are these light 
element trends and 

Concentrations?
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Application by Explorer



GSWA data

FWNi003



FWNi003
Proterozoic-aged oval 
geological structure

8 kilometres in length 

Tramline stratigraphy 
disrupted

Multiple internal 
magnetic bodies 

within 4 km of a major 
thrust fault

Open File data



Magnetic Inversion Model of 
FWNi003

Magnetic Inversion 
Model

PIO data



1706 -200 μm soil 
samples on a 200 x 
50m grid to cover 
target area.

Soil Sample 
grid FWNi003

PIO data



Field Sampling in the Fraser Range



R2 = 1.00

AR vs pXRF: Check 
assay

Key target area 
elevated in pXRF Ni

Ni pXRF

PIO data



R2 = 0.87

Cu pXRF

Key target area 
elevated in pXRF Cu

AR vs pXRF: Check 
assay

PIO data



R2 = 1.00

Cr pXRF

Key target area 
elevated in pXRF Cr

AR vs pXRF: Check 
assay

PIO data



Chrome outline

Nickel outline

Lithological Indicators:  Mafic or Ultramafic Rocks

Magnetic Inversion 
Model

Soil Geochemistry overlaying
aeromagnetic  data model

FWNi003: pXRF Soil Geochemistry 
overlaying aeromagnetic  data model

PIO data



ASX: 13/04/2015  ASX announcement 



A word of caution



Copper Response
There are both pXRF instruments and instrument calibrations on the 

market that can find the haystack but not the needle!



Conclusions
� All three manufacturers instruments (Bruker Titan 800, 

Thermo-Niton XL3t and Olympus Delta Premium 6000) 
correctly identified the the Needle-in-the-Haystack sample 
and generated “fit for purpose” data that replicated known 
geological trends.
� Bruker’s Titan 800 instrument obtained light element 

results for Al and Si with excellent correlation with the 
GSWA data. 
� Through the appropriate operating and QC procedures, 

pXRF can play a critical role in identifying the potential 
next needle in the Haystack in the Fraser Range Province, 
WA (eg PIO).
� There are pXRF instruments and calibrations on the 

market that cannot find the needle in the haystack
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