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Meet Your Lithium Experts 

Dr Michael Cronwright, Principal 
Consultant/Battery Metals Coordinator
Specialises in Africa and the Middle East 
and is a CP/QP for LCT pegmatite (Li-Cs-
Ta) deposits and related mineralization.

Ralph Porter, Principal Geologist
Highly experienced in target generation, 
project evaluation and exploration 
program implementation for lithium, 
gold, PGMs and other commodities. 

Dr Andrew Scogings, Principal Geologist –
Industrial Minerals
Knowledge of industrial mineral 
exploration, product development, market 
applications and commercialization 
processes. 

Peter Neumayr, Principal Consultant
Specialist in the discovery of mineral 
deposits and integration of geological, 
geochemical, structural and geophysical 
data sets.  

Max Nind, Principal Consultant
Specialises in Africa and the Middle East 
and is a CP/QP for LCT pegmatite 
deposits and related mineralization. 

Dr Justin Parker, Project Geologist
Strong understanding of different deposit 
styles including lithium, porphyry copper 
and gold, VMS copper and zinc. 
Specialises in geosciences, mineral to 
energy resources and the environmental 
aspects of marine geology.



Exploration for Lithium has dramatically increased in recent 
years with the inexorable move to electrification and demand for 
Li-ion batteries.



➢ Unlike other battery metals, lithium has limited recycled resources available.

➢ Unable to divert existing production from mines, such as nickel, manganese and copper.

➢ Existing Lithium production is limited to a few mines that previously produced specialty 
metals.

➢ Lithium production needs to catch up to current demand.

➢ Exploration LCT pegmatites is different to other commodity booms.

➢ Exploration models and knowledge base are relatively new to industry.

➢ Learning curve for the geologist in the field is steeper.

➢ Understand whether your pegmatite is a discovery or barren.

➢ Lots to learn about pegmatites; including formation, distribution and associated exploration.

This presentation looks at the critical considerations for exploring for 
LCT pegmatites focusing on Western Australia, based on CSA Global's experience.

Lithium Supply and Exploration Challenges 



• Terranes where lithium projects are hosted and 
the most exploration undertaken.

• The Archean Cratons in Western Australia are 
clearly highly prospective with some of the 
world's largest Lithium bearing pegmatite 
deposits.

• In the Yilgarn we are starting to see a wider 
geographic spread.

• Some Proterozoic belts such as the Gascoyne 
region are demonstrating potential for economic 
lithium deposits.

Western Australia: 
Lithium Projects 
and Locations

Pilbara Craton

Yilgarn Craton

Gascoyne Region



Generalised regional zoning of 
pegmatites around their cogenetic 

granite (parent granite)
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What is a Pegmatite and How do they Form 



• Fertile source granites, suitable host rocks, 

structural controls.

• Regional zonation of pegmatites

• Pegmatite types

• Mineralogy

• Textures

• Zoning

• Strike length, width, attitude, weathering depth, 

Size!

Exploration Considerations



Fertile granites vs barren granites

• Rare-element LCT pegmatite source granites in 
WA are generally classified as monzogranites 
and they exhibit several characteristics:

• Strongly fractionated peraluminous granites

• Fractionation state - high Rb/Sr, low Al/Ga, 
low K/Rb.

• Source monzonites - two micas (muscovite-
biotite) and garnet and the presence of 
lithian micas and/or tourmaline.

• The source rocks for granitic melts is reflected 
in rare element content in pegmatites.

Source RocksSource Rocks 



The role of the host rock

• Greenstone belts are better hosts than 
granites/granite gneiss.

• Host rock temperature at time of melt generation 
is important is it impacts the location of 
the 'goldilocks' zone.

• Large pegmatites are generally hosted in rocks at 
upper greenschist. 
to amphibolite metamorphic grade.

• The size of the source granite is important.

• Structural preparation also has a significant 
impact.

• Host rock porosity can impact on how far/extent 
of lithium and other elements may 'leak' out of 
the pegmatite.

Source RocksHost Rocks and the role of Structure 



Is the “Goldilocks” zone a fairy tale? Or Just 
misunderstood?

• ‘Not too hot, not too cold, just right' (works with 
porridge but not pegmatites).

• What defines the "goldilocks" zone? There is no magic 
number.

• Defined by the fractionation state of the pegmatite and 
mineral content.

• Location is largely dependent on several factors: volume 
of source melt, content of source melt, host rock 
temperature and structure.

• 3D architecture (are you above? To the side?)

• Structure – Permissive? tight? Offset?

• It isn't bad to look at X-km buffer zones around fertile 
granites, keep an open mind and build the story.

The ‘Goldilocks’ Zone
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Manono – DRC (Li-Sn)

Pegmatites Come in all shapes and sizes
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Pegmatites come in all Shapes and Sizes



• Using just the lithium analytical values has 
several complications.

• Lithium is highly mobile and is easily 
weathered.

• Lithium substitutes readily into mica.

• Several other minerals host lithium - petalite, 
amblygonite-montebrasite, eucryptite and 
elbaite tourmalines.

There are greater than 

100 minerals that host lithium!

Banded Albite-Lepidolite

Geochemistry for Lithium Exploration 



• All pegmatites look pretty much the same if the 
inner zones are not exposed.

• Publications refer to different ratios to differentiate 
fertile from barren pegmatites.

• Fractionation state of blocky K-feldspar using the 
K/Rb ratio appears to be the easiest to sample and 
most robust.

• In using the ratio K/Rb (<30) as a pathfinder care 
must be taken to ensure a clean and reasonably 
fresh K-feldspar is sampled.

• The K/Rb ratio can be cross checked/further refined 
by looking at absolute value of Rb as a proxy 
for fractionation.

• Dealing with an albite-spodumene type pegmatite -
then K/Rb could be unreliable.

pegmatitesBarren versus Mineralised Pegmatites 

Beware – Pegmatites are common!



• Remote mapping using high quality imagery 
for initial target generation.

• Geophysical data sets (magnetic lows and K-
radiometric highs).

• Geological and structural interpretation and 
identification of suitable host rocks.

• Follow up Field mapping and use of 
handheld devices (Libs/pXRF).

• Use the structure and fractionation state and 
mineralogy of the pegmatites to vector to 
mineralisation.

• Surface geochemistry needs to be considered 
carefully.

Exploration Tools and Techniques

Pegmatite exposed with Spodumene

Exploration Tool and Techniques 



Develop an understanding for 
the regional geology (host 
rocks and source granites)

Identifying the granite source 
rock requires, if possible, 

investigation of the intrusive 
mineralogy and geochemistry 
– garnets and 2 mica granites 

can be a helpful indicator!

Higher grade metamorphic 
rocks (upper greenschist to 
amphibolite) proximal to 

major regional shear zones 
are fertile hunting 

grounds e.g. , Pilgangoora, 
Greenbushes, Mt 

Marion, Kathleen Valley, 
Manna.

Pegmatites hosted in older 
granite/granite gneiss tend to 
be thinner and discontinuous
due to the tight host rock and 

often numerous and 
dispersed small fractures.

Develop an understanding of 
the mineral system in 3D –
where are you in pegmatite 

mineral system using key 
minerals and key 

fractionation data?

Lithium is not a good 
geochemical tool on its own 

due to mobility, several 
different host minerals.

Understanding and 
developing geochemical 

ratios K/Rb <30 and / or Rb as 
a proxy for fractionation.

There is no substitute for 
time on the ground mapping 
and classifying pegmatites.

Conclusions and takeaway thoughtsTake Aways Thoughts 



Ian Stockton is an Associate Partner with CSA Global (an ERM 
Group company) and a geologist with more than 25 years’ 
experience in the mineral exploration industry.

Ian has been managing the geoscience team in Perth across 
early-stage exploration activities, exploration management and 
drilling programs for clients globally.

He has worked extensively in Australia, Indonesia, Philippines, 
Serbia, Suriname, New Zealand helping to manage and leads 
projects across lithium, gold, copper, nickel, cobalt and other 
commodities.

Ian Stockton| Associate Partner

Your Presenter



CSA Global is a leading geological and mining consulting company providing 
strategic services and advice to companies in the global mineral sector. 

The company became part of the ERM Group of Companies in July 2019, with a 
view to create a world leading mining consulting business.



Associate Partner
Ian.Stockton@csaglobal.com
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