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Fusing geochemistry and structural geology for
exploration, mining and research
Week of May 21, 2018
Two 1 ½ day courses repeated;
in Helsinki (May 21-22)
and Luleå (May 24-25)
Contact: Aleksi.salo@yara.com
Nils.jansson@ltu.se
Nickoliver@hcovglobal.com
The main aim of this course is to provide you with a new set of skills, to specifically deal with how to extract and
blend aspects of structural geology and geochemistry to simplify the complexity of a typical orebody or ore target.
It is suitable for geologists and researchers working in gold, base metals, iron, nickel and most other metals.

NICK OLIVER (PhD, MSGA, FSEG, FAIG, MGSAust) is an Australianbased consultant working globally, specialising in the assessment
and fusion of geochemical, structural, and geophysical datasets and
application of these to solving field- and mine-based problems. He
was formerly Lecturer in petrology and structural geology at Monash
and Curtin Universities, then Professor of Economic Geology at
James Cook University (1997-2010), and Director of the Economic
Geology Research Unit (EGRU). He has delivered short courses to
over 4000 geologists. His R&D and consultancies in Precambrian
mineral systems (Australia, Brazil, Finland, Ghana, South Africa,
Tanzania; base metals, iron, gold, U-REE) have been augmented in
recent years by working with younger mineralized rocks (Cu, Au, Ag)
in New Zealand, Indonesia, Philippines, eastern Russia, Mongolia,
Armenia, Turkey, Colombia, Peru and Chile. In Finland (pictured at
right!), he spent many years as an academic on collaborative projects with the GTK, but more recently has been involved with
two companies working in southern and northern Finland, and northern Sweden, on Au and Cu-Au projects. Together with Rod
Holcombe (HCOVGlobal) and REFLEX geoscientists, he assisted in the development of linked stereographic projections and
geochemical analysis in REFLEX’s ioGAS software.




Includes electronic course notes, morning and afternoon tea/coffee and refreshments.
Students: The total numbers of students may be capped. Register your expression of interest now to avoid disappointment later. Contact
Aleksi (Finland) or Nils (Sweden) regarding possible further subsidy options; some travel grants are available.
Discounts are available for multiple participants from the one company/organization, SGA members and the Finnish Union of Geologists.
See registration form.

Can’t see the forest for the trees? Too often the analysis of geochemical, structural and geophysical data is
separated according to specialisation within mineral companies and research groups, particularly in the area of
fusing geochemistry and structural geology. In all Precambrian and many Phanerozoic hydrothermal deposits,
deformation, metamorphism and alteration conspire to make many complex patterns. The ways of gathering data
typically end in complex datasets where structural logging/mapping and geochemical sampling and analysis fall at
opposite ends of the spectrum of work, and are rarely seen together in a way that maximizes potential for discovery
or efficient resource extraction.
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This course is focussed on pragmatic, simple solutions for dealing with the complexity of mineral deposits and
targets from the perspective of both geochemistry and structural geology. It is hands-on, with practical and rock
specimen components.

Workshop program
Day 1 (full day)














Introduction: detail vs big picture, paragenesis, order vs chaos, scale. Fundamentals for different commodities
(orthomagmatic, syngenetic, epigenetic, complex etc)
Approaching geochemical datasets: cost/benefit analysis, analytical methods simple summary, a guide to
decision making during data generation, and for old data sets
General geochemical workflow with worked examples. QAQC, Levelling. Cleaning up spreadsheets.
Element mobility – the key to just about everything. Scales, principles, thinking about element mobility with
rock examples. Practical exercise on rocks and/or images.
Paragenesis and remobilization, metal sources, crucial in almost all Scandinavian ore systems! Ways to
structurally and geochemically modify original rock chemistry. The serious problems that arise if paragenesis is
not considered at multiple scales. How do metals get into rocks and what happens afterwards?
Geochronology and paragenesis: Some bad jokes and serious comments about use and abuse of geochronology
in mineral systems. How to solve ‘paragenetic problems’.
Extracting Lithogeochemistry within deformed rock packages. Logging of protoliths, alteration and veins.
Getting your Excel spreadsheet to sing about rocks vs alteration vs veins and metals.
Identifying and mapping veins (and hydrothermal breccias), within geochemical data vs within core/field/mine.
Worked exercise on organising a spreadsheet for best practice in mineral systems.
Deformation and fluid flow. Permeability fundamentals in hydrothermal systems. Timing of deformation. Brittle
overprinting and recognition of fluid flow. Ductile deformation before, during and after hydrothermal activity.
Structural/geochemical chaos vs order: multi-scaling and developing a system. Good structural sites for
mineralization, quantifying and mapping these. Recognition of organised vs disorganised systems – a sensible
but non-traditional introduction to modern concepts applied to structural and geochemical geology
Complexity mapping: what does this mean? How to do it. How it relates to traditional methods. Practical
exercise on drillcore. Classification and simplification of structural datasets; complexity mapping by numbers,
and how to relate to alteration and/or primary lithogeochemistry. Conversion into maps and 3D. Simplifying
shear zones, stockworks, breccias.

Day 2 (half day)




Fusing structure and geochemistry: Spatial ways of testing correlations between structure and geochemistry.
Hard-wiring geochemistry and structure in drill core datasets. Summary workflow. Merge and desurvey – why?
Assigning geochemistry to structure and vice versa. Principles and practice.
Introduction to ioGAS – the best route to hard-wiring structure and geochemistry. Practical exercises.

Who should attend
The course is suitable for geologists of any experience working in mineral systems with complex structure and complex
geochemistry, including minerals explorers, mine geologists and researchers. If you feel comfortable with geochemistry and
want to boost your structure; or comfortable with structure and want
to boost your geochemistry, this course is ideal. For more experienced
geologists, it provides some new ways of data fusion that are both
simple and innovative. It is suitable for geologists working in gold, iron
ore, base metals, nickel and many other metals, as the principles deal
with deformation both as a modifier of early (syngenetic, diagenetic,
magmatic) mineral systems and as a controller for epigenetic systems.
It is suited for geoscientists in companies, government, or research,
interested in improving their own (or their group’s) capacity to best use
geochemical and structural data sets. It is also suitable for any
Honours/Masters to PhD-level students working in deformed,
geochemically complex rocks.

REGISTRATION NOW OPEN
HELSINKI COURSE: Monday May 21, and morning of Tuesday May 22. Venue to be
finalised. Fill in your details on the attached spreadsheet. Contact Aleksi.salo@yara.com with
your registration form. You can copy and make additional sheets if you are registering for someone else
also. We will contact you by an invoice for payment (Helsinki course). Final details of course venue, room
and time will be indicated to you after you’ve paid, via the third (confirmation) circular.

LULEÅ COURSE: Thursday May 24, and morning of Friday May 25 (at LTU). Registration
will be via a secure web link. Do not fill in the attached spreadsheet. Places are now limited due to
strong interest. Contact Nils.jansson@ltu.se
Your registration implies a commitment to attend, although you can withdraw without penalty until certain dates.
There may be limits imposed on the number of attendees, depending on final details of room availability. Your
registration form submission represents the first preference for a place. Your payment represents confirmation of
that place. The organisers will accept no responsibility if you are unable to attend due to late submission of either
the registration form, or of payment.

Helsinki vs Luleå course: the fundamentals of the courses will be identical. Details of practicals may differ,
with more of an emphasis on gold/shear/vein systems for Helsinki, and IOCG/IOA/breccias for Luleå, depending on
how we go with organising core for one of the main practical exercises.

General or technical course enquiries: contact any of the organisers or presenter

