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Rapid field identification of mineral pha
Torm: LCT pegmatites:
ication of RAMAN spectroscop
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LCT pegmatites

Many minerals are anhydrous — Not SWIR active

Lithium silicates are of economic value
- Not detectable by XRF

Raman can readily identify dominant and associated
pegmatite minerals:

e Quartz, most feldspars, white micas, Li-bearing minerals!','
pollucite, garnet, topaz, beryl, carbonates, apatite, etc.

Pioneer Resources Sinclair Mine:
* 8000 Drill hole samples
* 2000 Grade control samples
* Small case studies




What is Raman
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Monochromatic light from a laser is directed onto a
sample

Most of the light scatters and remains the same
frequency (Rayleigh)

A small percentage of the light shifts frequency as a
result of chemical vibration of bonds in a mineral
(Raman)

Raman measures this subtle frequency shift: Raman
Shift

The vibrations are unique to the substance -
‘Fingerprint’ spectrum

Can identify the material

Rayleigh scatter

Raman scatter




How does it work?

Raman library spectral match confirms spodumene

* Spectral database of reference material

e Custom LCT-pegmatite library of over 300 spectra
covering 56 minerals and key mixtures

* Non-destructive mineral identification
* No sample prep

* Mineral samples doesn’t have to be dry

* Analysis times vary from 30 seconds to 5 minutes
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The Solution
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Petalite

+320

100

Azimuth 310

Plunge +41
75

50

25

O8TTLE+

O9TTLE+

OPTTLE+

TTLE+
00989+9+4 DEATSE
_ QoTTLE+
08589v9-+4, ©
+ Nt




Petalite

Elev (Z
+320 —
8 -0
@ L]
- 3 Eucryptite
+300 bt
g
(- e 3
+ S
O
ColgahS |
280w+
™~
m
+

+371120

=y,

+371160

Plunge +41 'w
Azimuth 310

0 25 50 75 100

o
@
—
-
™~
m
+

)0

e S -
t2le o R 1% <
MR S | B et ll o D R ——_ S R S

TSN TR N S G L P ] TR AR AR L ic Ty
P R g A

o
g




Raman Applications

* Applied to RC Chips, diamond core or hand
specimens

 |dentify the dominant mineralogy

* Immediate verification or identification
* Geologist logging
* Grade control

 |dentifying mineral zones down a drill hole

Mapping mineral deposits
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Feature Extraction

» Specialised spectral feature analysis

* Peak position, width and height can provide
further mineralogical insight

* Improves upon the automated matching of bulk
spectra

e Aids the delineation of related minerals

Spectral Feature 2
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* Mineral identification within minutes

* Can differentiate between visually similar minerals
e.g. white silicates

Quick Analysis

e Can apply mineral identification to current and
future occurrences when logging core
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Tel: +61 8 9322 6974

-
on eer email: pioneer@PlOresources.com.au
—— E Address: Ground floor, 72 Kings Park Road
g mam> RESOURCES LIMITED West Perth Western Australia 6005

ABN: 44 103 423 981 Postal: PO Box 1787
Perth Western Australia 6872

SPODUMENE PEGMATITES DISCOVERED AT PIONEER DOME

Perth, Western Australia: 25 June 2019: Pioneer Resources Limited (the "Company" or “Pioneer”)
(ASX: PIO) is pleased to provide a geological update for the 100%-held Pioneer Dome Project near

Norseman in Western Australia.
FIRST SPODUMENE PEGMATITES DISCOVERED DURING MAPPING AT DOME NORTH

Mapping, with rock sampling, has identified two spodumene-bearing pegmatites at the ‘Dome North’
Prospect. This is the first time that spodumene, a major source of lithium, has been identified within

the Pioneer Dome Project.

e Spodumene Target 1: Orientation rock chips assays return 1.40% Li,O; 1.71% Li,O and 1.73%
Li,O respectively. These and a further 4 samples of outcropping rocks were confirmed as
containing spodumene using a Bruker Bravo Raman spectrometer! (Raman). Samples were
taken over a strike length of 150m (including sample shown in Photo 1);

Holmquistite Sample 1.5km West of Spodumene Target 2
ARC116384 | 366,195 6,485,987 Holmquistite 27 1.53 132 43 4,749
Chem.'ca:‘ assay results prowded by Intertek Gena!ysrs RAMAN Ana:’ysrs by Geochemical Serwr:es Pty Ltd.




Quick Analysis

g
Mi s that had ous| b o d or2 Sinclair Dome Sample
* Minerals that had previously not been observed org - :
. P USly No s S Reference Prehnite Spectrum
described for the deposit were identified
3 \
. . . Peak
* Previously classed as a Ca-rich plagioclase g - Quartz Pea
* |dentified as a separate calcium silicate mineral
(Prehnite) ° . . | | . . .
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PRAM Mineralogy
o Microcline + Quartz
og Drill Holes
Zones ——— @ Pollucite .
J @ Lepidolite + Quartz + Albite| K€y minerals
] Albite + Quartz
™1 ® Muscovite + Quartz
': @ Amphibole
GP4b| =
GP7 _4:_
. . . . | -
* Can identify the dominant mineral components 7 Pollucite
o 3 i Lepidolite
* |dentify mineral zones down hole .
GP2a :
e Can be applied to grade control in conjunction o - .
with pXRF during ore extraction o L i
108 | Amphibole r
mMinerang&;: PXRFS'Pegmati'te Library Database (PLD)I




Mapping

* Provide data for mineral mapping

e Gives comprehensive mineral overviews

e (Can be used to modify alteration maps in
preparation for further exploration




Potassium > 5% K,O
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K-feldspar (Raman)
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Sodium (>5% Na20)
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Plagioclase(Na) (Raman
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Sodium
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summary

Field portable
Non-destructive

No sample prep required
Rapid mineral verification
Rapid mineral identification

Mineral mapping

Discovery
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For more information on Raman spectroscopy visit: georaman.com OR portaspecs.com
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