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Introduction

. Followin%)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.

e 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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Fraser Range
Archean / Proterozoic
Tectonic Boundary
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The Needle(s)




Fraser Range ECGaS S |
O R e 7% oL

N 1 i Tropicana in ground
' ' - value: USs9B

16.8Mt @ 2.06 g/t for 7.72 M oz

December 2013

NICKEL
Nova in ground
value: US$4B

12 small-cap ASX-listed = — —7 1.
domlnate Fraser Range i A 10.2Mt at 2.4% Ni, 1.0% Cu and
tenement holding 0.08% Co March 2013

GSWA data




Key Explorers & Exploration Stage

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

Surface evaluation Sub-surface
Stock (i.e. soil geochem evaluation (i.e. Assays received Diamond core Assays received from
Company name code sampling) downhole EM) RC drilling from RC drilling drilling Diamond Core Drilling
W v
v (prelim. 6 holes (prelim. 6 holes from
from surface) surface
Boadicea Resources Ltd BOA v v
Buxton Resources Ltd BUX v v v
v W v
v Nownhole and ground v v v Only received assays
EM commenced (4 holes at depth) for one hole
Matsa Resources Ltd MAT v EM underway v v
v EM underway v v
v
v v
v v
v v v v
v EM underway v v




GSWA Fraser Range
Regolith sampling
program (Morris et al
2000)

GSWA data




SERVIC,
D

Fraser Range [
GSWA samples;x

Used GSWA
Fraser Range
Samples

Surface regolith
samples

Collected on

~4km x 4km grid

All samples have
commercial
laboratory assays

GSWA Gravity data




< SERVICe,

Fraser Range
GSWA samples

Sample 163201
collected within 1.2
km of Nova
containing

 goppm Cu
* 594 ppm Cr

This is the needle in
the haystack sample

GSWA data




< SERVICe,

Fraser Range
GSWA samples

Sample 163201
collected within 1.2
km of Nova
containing
e 271 ppm Ni

* 594 ppm Cr

This is the needle in
the haystack sample

GSWA data




< SERVICe,

Fraser Range
GSWA samples

Sample 163201
collected within 1.2
km of Nova
containing
e 271 ppm Ni
 goppm Cu

This is the needle in
the haystack sample

GSWA data




Instruments Evaluated

Manufacturers Wi [
iy

pXRF instrument

Report abbreviation
Anode

Tube voltage (KViax)
Tube power (LA px)

Resolution (eV)

Detector area

Power source used Generic Li-ion batteries | Niton Li-ion batteries
Element range Mg (Z12) and greater

Application /modes Soil/Geochem

used

Windows Propylene3

For pXRF analysis GSWA samples placed in plastic cup with Mylar film




Evaluation Grid

GSWA Data Bruker Data
(raw) (geochem app)

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




Nickel Response
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Marthing
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Nickel Response

8,570,000
5,560,000
6,550,000
5,540,000
6,530,000
6,520,000
6,510,000
5,500,000
6,420,000
5,420,000
8,470,000
5,450,000
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5,440,000
8,430,000
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8,450,000
5,450,000
8,440,000
5,430,000
8,420,000
5,410,000
8,400,000

450,000 475,000 500,000 525000 550000 575,000 @00,000
Easting

450,000 475,000 500000 525000 550000 575000 600,000
Easting

1,36
Mi_M_ppm

Morthing
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5,530,000
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5,430,000
8,420,000
5,410,000
8,400,000

450,000 475,000 500,000 525000 550000 575,000 600,000
Easting

450,000 475,000 500000 525000 550000 575000 G6O0,000
Easting

0.5
Mi__ppm




Ni_ppm : Ni_EB_ppm

R?>=0.93

Mi_B_ppm [Locked]

100 125 150
Mi_ppm [Locked]

Ni_ppm : Ni_O_ppm

Mi_0_ppm [Locked]

125 150
Mi_ppm [Locked]

Mi_M_ppm [Locked]

125 150
Mi_ppm [Locked]

MNi ppm | Ni B ppm | Ni_N ppm | Ni_ O ppm
Min 3 1 0.055 0.5
Max 271 238 267.56 2458
Mean 35.48 35.84 60.69 28.52
Sdev 23.58 22.22 3B8.84 24.23
RSD 66.48 62.00 64.00 91.38




Copper Response

6,570,000 i 1 5 i 5 j 6,570,000

8,560,000 \ 3 - B ' 6,580,000

5,550,000 g | % 6,550,000

8,540,000 o \ " ; _ 4 6,540,000
6,530,000 e . ) ,530,000
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8,470,000 ; : F ' 5,470,000
6,450,000 : - ,460,000
8,450,000 : = ; 6,450,000
5,440,000 e ' 5,440,000
8,420,000 -, ' e 5,430,000
6,420,000 - " ; : ,420,000

8,410,000 - ¥ ; . ¥ 5,410,000

5,400,000 &.400,000
450,000 475000 S00000 525000 550,000 S75,000 600,000 : 450,000 475,000 S5S00,000 525000 550,000 575,000 600000

Easting Easting

Cu_N_ppm : Cu_O_ppm
6,570,000 : - .- 8,570,000
6,560,000 =+ e T _ ' 8.560,000
6,550,000 > _ . - ! 8,550,000
6,540,000 ‘ o g . 8,540,000
6,530,000 -l : 8.530,000
6,520,000 - . j ' 6.520,000
6,510,000 " . = ; : : 8,510,000
6,500,000 Wi o =) 6,500,000

&,480,000 5,490,000

Marthing

5,480,000 &.480,000
#,470,000 & : 8,470,000
450,000 ' ; &.460,000
#,450,000 _ : 8,450,000
5,440,000 ; ' 8,440,000
5,430,000 [ % 5,430,000
5,420,000 . s : 8,420,000
5,410,000 e : & = 8,410,000

5,400,000 : : - T T T z 5,400,000 : : v T T T T
450,000 475,000 S00,000 525000 550,000 S75,000 600,000 : 450,000 475000 500000 S25000 S50,000 575000 600,000

Easting £l Easting




Copper Response (

8.570.000 . ¥ T 3 . 8,570,000
8,560,000 | | L han : ' 8,560,000
8.550.000 o . 0 SN 8,560,000
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8,460,000 k™ 8,460,000
8,450,000 & T e TS : : 8,450,000
,440,000 .- i » : 6,440,000
8,430,000 o ; : 8,430,000
8,420,000 L - g " _ 8,420,000
8,410,000 g T g 1 410,000

G,400,000 5,400,000
450,000 475000 500000 525000 SS50,000 575000 600,000 : 450,000 475000 S00000 S25000 S50,000 575000 600,000

Easting Easting

8,570,000 e - . s : 8,570,000
,560,000 & g B ' ,560,000
8,550,000 - s a8 5 g TS WO 8,550,000
6,540,000 ‘ B, by . e i 6.540,000
6,530,000 " . A 0 Ly 6,530,000
£.520.000 ’ g 1 £.520,000
8,510,000 G " Lol e T e ] : 8,510,000
£.500.000 o / £.500.000

G,480,000 6,480,000

Marthing
Marthing

&.420,000 G.420,000

8,470,000 e el N 6,470,000

&,460,000 o RN £.460.000
6,450,000 r & v, " : 6,450,000
5,440,000 . N FLs: 5,440,000
8,430,000 ¢ ' 8,430,000
#.420.000 &g | §.420.000
8,410,000 A - » e 5,410,000

&.400,000 : - : - : - : G.400,000 : : : : - : -
450,000 475,000 S00,000 525000 550,000 575,000 G0O,000 : 450,000 475,000 500,000 525000 550,000 575,000 G0O,000

Easting _| Easting




Cu_0_ppm [Locked]

Cu_B_ppm [Locked]
n &4 3
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a5
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20
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Cu_ppm [Locked]

Cu_ppm : Cu_O_ppm

100

10 20 a0 40 S0 &0 70

Cu_ppm [Locked]

a0

100

Cu_M_ppm [Locked]

80
Cu_ppm [Locked]

Cu ppm | Cu B ppm | Cu_N_ppm | Cu_O_ppm
Min 3 b 0.02 0.15
Max 90 82 84.5 [
Mean 21.37 21.43 20.49 18.73
Sdev 10.14 8.63 13.44 0.71
RSD 47.44 40.28 65.59 51.85




Chrome Response

6,570,000 7 : 570,000
8,560,000 . - 4 _ 560,000
6,550,000 N = . 550,000
8,540,000 i ' : 1 B o | ,540,000

5,530,000 ﬂ 1 N G.530,000

6,520,000 = vy - ) £,520,000
8,510,000 ' s : 5,510,000
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5,440,000 - " ' 5,440,000
8,430,000 . ] 8,430,000
6,420,000 & - - £,420,000
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5,400,000 &.400,000
450,000 475,000 500,000 525000 550000 575000 600,000 3 450,000 475,000 S00000 525000 550000 575,000 600000

Easting Easting

6,570,000 ' L . - 8,570,000
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&,480,000 5,490,000

Marthing

5,480,000 ; &.480,000
#,470,000 . N 8,470,000
450,000 g ' : &.460,000
5,450,000 . ! ; 8,450,000
5,440,000 = Ny 8,440,000
§,430,000 - i P : £,430,000
5,420,000 . L Y 8,420,000
5,410,000 N : 8,410,000

5,400,000 : : - + T r - 5,400,000 : : . - T + T
450,000 475,000 S00,000 525000 550,000 S75000 G00,000 ; 450,000 475000 S00000 S25000 550,000 575000 600,000 15,95

Easting o Easting Cr_Q_ppm




Chrome Response |

6,570,000 ' . 6,570,000
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8,460,000 i WD ,480,000 -
6,450,000 3 _ e e : 8,450,000
8,440,000 1 ' g 8,440,000 -
6,430,000 e o = , 6,430,000
8,420,000 o o : 6,420,000 -
6,410,000 = Rl T 7 8,410,000

5,400,000 5,400,000
450,000 475,000 500,000 525000 550,000 575,000 G00,000 : 450,000 475,000 S00,000 525000 S50000 575,000 600,000

Easting Easting

5,570,000 e EE o ] 6,570,000
5,560,000 { g L g 5 5,560,000
5,550,000 | G e - W ,550,000
8,540,000 ‘ ' D e SR G TR i 5,540,000
5,530,000 % s ti2t ) 5,530,000
6,520,000 ! s fale : 5,520,000
5,510,000 - B | . 6,510,000
5,500,000 e P 5,500,000

& ,480,000 & 480,000

Maorthing

5,420,000 5,420,000

6,470,000 -' L i 6,470,000

6,460,000 g & - P 5,480,000
5,450,000 N - e . &,450,000
6,440,000 LN 5,440,000
£,430,000 = G ; 3 i 1 £,430,000
6,420,000 o 4 ; 6,420,000
6,410,000 i L . 6,410,000

5,400,000 : - 5,400,000 r
450,000 475,000 500,000 525000 550,000 S75,000 600,000 s 450,000 475000 S00,000 525000 550,000 575,000 600,000 18,95

Easting | Easting Cr_O_ppm




Cr_ppm : Cr_B_ppm

Cr_B_ppm [Locked]

Cr_0_ppm [Locked]
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500 Cr ppm | Cr B ppm | Cr N_ppm | Cr_ O _ppm
450 Min 1 5 0.09 3
400 Max 703 405 712.68 615
350 Mean 77.19 79.19 103.62 02.73
300 Sdev 75.94 60.91 78.60 61.02
250 RSD 08.38 76.92 75.85 65.81

200

150

100
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Magnesium Response

Mg_ppm

Maorthing

6,570,000

5,560,000 -

5,550,000

5,540,000 -

6,530,000

5,520,000 -

5,510,000

5,500,000 -

G,480,000

5,480,000 -

5,470,000

&, 450,000 -

5,450,000

5,440,000 -

5,430,000

5,420,000 -

5,410,000

5,400,000 -

175,000

150,000

125,000

100,000

75,000

475000 500,000 S25000 550,000 575,000 600,000
Fastinn

Mg_ppm : Mg_B_ppm

R?=0.76

i Eaalbl

-50,056.?6
17,881.32
ri4,614.63

ril,714.98

8,271,233

25,000 50,000
Mg_ppm

Mg_ppm : Mg_O_ppm

Marthing

6,570,000
G,560,000
5,550,000
6,540,000
G.530,000
6,520,000
G,510,000
G,500,000
G,480,000
5,480,000
5,470,000
G.480,000
G,450,000
G,440,000
G,430,000
6,420,000
G,410,000
5,400,000

6,570,000
G,560,000
5,550,000
5,540,000
6,530,000
5,520,000
6,510,000
5,500,000
G.420,000
G,420,000
5,470,000
G,4E0,000
6,450,000
5,440,000
5,430,000
5,420,000
5,410,000
,400,000

‘46,55?
13,632.81
r10,539.86

7,458,758

. ] IS“-SS!S
450,000 475,000 SO0D000 525,000 550,000 575,000 800,000 60,27

Easting Mg_B_ppm

Mg_o_ppm 175,051.22

2 124,738.3
—119,655.95
e

114,525.37

108,683.33

100,573,443

450,000 475,000 S00000 525000 550,000 S75,000 600,000 iL72 995,73

Easting Mg_ppm_I171




Aluminium Response

Morthing

6,570,000 ]
5,580,000 4
6,550,000
5,540,000
5,530,000
G .520,000
5,510,000
5,500,000
6,490,000
5,420,000
6,470,000
G,480,000
5,450,000
5,440,000
6,430,000
5,420,000
5,410,000

5,400,000

450,000 475,000 S00,000 525000 S50,000 S75.000 600,000

150,000
125,000
100,000
75,000
50,000
25,000

a

Al_O_ppm

Easting

Al_ppm : Al_B_ppm

75,000
Al_ppm

Al_ppm : Al_O_ppm

50,000 75,000
Al_ppm

100,000

125,000

Al oom

123,203.22
75,524.27

T 69,095, 35

59,561.43

7,429.73

Marthing

Marthing

6,570,000 -
5,560,000 -
6,550,000 -
6,540,000 -
6,530,000 -
6,520,000 -
5,510,000 -
6,500,000 -
6,480,000 -
5,420,000 -
6,470,000 -
5,460,000 -
6,450,000 -
6,440,000 -
6,430,000 -
6,420,000 -
5,410,000 -

5,400,000

6,570,000 -

& 560,000

5,550,000 -

6,540,000

5,520,000 -

6,520,000

6,510,000 -

6,500,000

6,480,000 -

5,420,000

6,470,000 -

6,450,000

5,450,000 -

6,440,000

5,420,000 -

6,420,000

6,410,000 -

6,400,000

450,000 476000 500000 525000 550,000 575000 600,000
Easting

450,000 475000 500000 525000 550,000 575000 600,000
Easting

u12?,04?.46
70,453,858
T£5,037.27

ro8,280.97

47,770,861
I3345222
6,786.51

Al_E_ppm

“64,912.42
5 43,706,39

r41,379.18

r3g,907.21

19,613,944
al_ppm_I171




Silicon Response

n‘HBﬂSS.SS i n439,998.84
&,570,000 ] 407,135.03 5,570,000 . ¥ 1 o 02, 35678

A il F393,285 " | by © el ——369,312.81
6,560,000 [ 1 s B 5,560,000 ' B 1 ; y i

6,550,000 i i o &.550,000 1|
h L . ; t375,162.88 - . 1 F369,875.50

5,540,000 o/ ! . E ! .540,000 - . o :

6,530,000 - - L 530,000

8,520,000 3 . ’ 6,520,000 -

6,510,000 6,510,000

344,885.12
6,500,000 . 5,500,000 -

338,762, 44

8,490,000 ! . 5 " ‘£ 6,400,000
5,480,000 ] '_ L .. ; ) 5,480,000 -
6,470,000 . ' 5.470,000
§,480,000 4 ¥ . " 5,460,000 -
§,450,000 y h 292,339.12 G,450,000 i a = 291,410,035
8,440,000 o, i 8,440,000 - " &
6,430,000 3 ._ (= 5,430,000
6,420,000 : . J ' 5,420,000 -
6,410,000 [ 5,410,000

6,400,000 5,400,000 -
450,000 475,000 S00,000 525000 550000 575000 600000 99,526.41 450,000 475000 S00,000 S25000 550,000 575,000 600,000 91,555,84

Fastinn Siomnm Easting Si_B_pprn

S|_ppm . S|_B_ppm m220,443.55
450,000 6,570,000 - — i = 149,267.91
400,000 I | . ? T+ 137,072,581
350,000 5ol L i

£ | G,550,000 - f 4
g 300,000 . e r125,717.84
| 250,000 . &,540,000 - °

.| 200,000
w
150,000

100,000
50,000 8,510,000 -

5,530,000 -
6,520,000

113,612.59

100,000 200,000 300,000 400,000 &,500,000
Si_ppm 6,400,000 -

.420,000

Morthing

Si_ppm : Si_ppm_I171

250,000 5,470,000 -

225,000 6,450,000
200,000 (
175,000
150,000

#.450.000 - - : o — 01,1922
5,440,000

ppm_I171

1 125,000 6,430,000 -

100,000 e ¢ : 6,420,000

Si

75,000 ' 5,410,000 -

50,000 4
100,000 200,000 300,000 400,000 6.400,000

Si_ppm

450000 475000 SO0D.000 525000 550,000 575000 GO0.000 Ko 59,667,353
Easting Si_ppra_I171




How real are these light
element trends and

Concentrations?




Spectra for soil samples
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Application by Explorer
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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
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Magnetic Inversion Model of
FWNIiO03
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Field Sampling in the Fraser Range
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FWNIi003: pXRF Soil Geochemistry
overlaying aeromagnetic data model
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ASX:13/04/2015 ASX announcement

13 April 2015

Exploration Update:

Aircore Drilling at the Fairwater Nickel Project 50% completed
¢ Ultramafic complex identified
¢ Nickel values up to 0.46% Ni, with elevated Cu, Co and PGM, returned
from weathered rock in FWAC004 provides encouragement.




A word of caution
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Conclusions

e 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 8oo 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 P10O).

* There are pXRF instruments and calibrations on the
market that cannot find the needle in the haystack
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