SCW-A1 Metasomatic Iron and Alkali-Calcic (MIAC) Systems with IOCG
and Associated Critical Mineral Deposits: Prospectivity of the
Canadian Appalachian Orogen
Date and time: May 14 – 15, 8 am – 5 pm
Location: Saint Mary’s University
Leaders: Erin Adlakha, Louise Corriveau, Kevin Neyedley, James Conliffe, Nicolas Piette-Lauziere
Expert Speakers: Tony Belperio, Minotaur Exploration Ltd.; Louise Corriveau, GSC; JeanFrançois Montreuil, Red Pine Exploration; Irene del Real, University of Chile; Adrian Park,
Geological Survey of New Brunswick; Sarah Dare, Université du Québec à Chicoutimi; Daniel
Kontak, Laurentian University; Nathan Hayward, GSC
In Person Registration cost: Student $50, Professional $350, Virtual Registration Costs: $20
Topics:
This short course will i) introduce MIAC systems, their affiliated critical metal deposits and
variations in metasomatic footprints, ii) provide an overview on the current knowledge of
MIAC-affiliated deposits in the Canadian Appalachians, including evidence for their
classification, alteration characteristics and linkages to current MIAC system models, and iii)
exploration strategies (e.g. field tools, geochemical discriminations) and case studies for MIAC
deposits in the Canadian Appalachians.





Day 1, morning session: An introduction to MIAC systems and deposits, including
variants therein and Phanerozoic examples
Day 1, afternoon session: Appalachian hosted MIAC affiliated deposits in Nova Scotia
and the Atlantic Provinces: what do we know and where do we need to go from there?
Day 2, morning – Exploration Techniques for MIAC affiliated deposits, with application
for deposits of the Appalachian Orogen
Day 2, afternoon – Core Shack

Course notes will be provided in print, as well as coffee breaks and lunch, for in-person
participants.

Extended Description
Metasomatic iron and alkali-calcic (MIAC) systems are produced by fluid processes that
chemically and mineralogically replace upper crustal rocks from depth to surface and along
regional fault zones. These systems are generally iron-oxide rich with alkali-calcic metasomatic
footprints, but iron-silicate, carbonate or sulphide variants or iron poor variants also occur.
Importantly, the metasomatic processes produce a variety of polymetallic ore deposits [e.g.,
iron oxide-apatite (IOA), iron oxide-copper-gold (IOCG), albitite-hosted uranium, Mo-Re, etc.]
that contain critical metals and minerals, including Bi, Co, Cu, Mo, Ni, PGE, REE, and U. These
commodities are essential for advancing technology for clean and sustainable energy, and
maintaining economic security for producing countries. MIAC systems and their associated
deposit types have been documented globally, with world-class examples in Precambrian
metallogenic provinces of Canada (Great Bear Magmatic Zone), Australia (Olympic Copper-Gold
and Curnamona provinces and Cloncurry and Tennant Creek districts of the Mount Isa Province)
and Sweden (Kiruna District), as well as in Phanerozoic orogens of South America (Central
Andes), China (Middle Lower Yangtze River Metallogenic Belt), and Iran (Bafq District).
Recent developments on alteration systematics better frame associated deposit types and
evolution of the systems in both time and space within global districts, including Canadian
examples. However, relatively less attention is given to Phanerozoic systems in Canada. For
example, mineralization affiliated with MIAC systems have been documented in the Paleozoic
Appalachian Orogen in Eastern and Atlantic Canada (e.g. Mont-de-l’Aigle IOCG deposit of
Quebec, Mount Thoms and Copper Lake deposits of Nova Scotia, Benjamin River IOA prospect
of New Brunswick) but their metasomatic evolution, the full mineral potential in the framework
of exposed alteration facies, and their tectonic setting, spatial extent and relationship to
regional structures are not widely understood which hamper further exploration by the
industry. This short course will i) introduce MIAC systems, their affiliated critical metal deposits
and variations in metasomatic footprints, ii) provide an overview on the current knowledge of
MIAC-affiliated deposits in the Canadian Appalachians, including evidence for their
classification, alteration characteristics and linkages to current MIAC system models, and iii)
exploration strategies (e.g. field tools, geochemical discriminations) and case studies for MIAC
deposits in the Canadian Appalachians.

SCW-A2 Quantitative X-Ray diffraction and infrared spectroscopy
applied to mineral exploration and mineralogical studies
Date and time: May 15, 8:30am – 5:30pm
Location: Hampton Inn and Suites, Halifax
Leaders: Sheida Makvandi, Uwe Konig, Marie-Eve Provencher
Registration cost: Student $150, Professional $450
Topics:
This workshop aims to provide insights into the application of X-Ray Diffraction (XRD) and NearInfrared (NIR) spectroscopy as non-destructive, time- and cost-effective methods to optimize
mineral exploration programs. Special attention will be given to identification and
quantification of clay minerals. To this end, the workshop offers a combination of theoretical
and practical training.
Capacity is limited to 50 attendees.
Lunch, snacks, and refreshments are included as well as access to free Wi-Fi.
Sponsor: Malvern Panalytical
Proponents: Mineralogical Association of Canada (MAC); Canadian National Committee for
Crystallography (CNCC)
Travel fund opportunity: Students, post-docs, and academic facility staff who register to this
workshop are eligible to apply for "Larry Calvert Travel Fund" offered by Canadian National
Committee for Crystallography (https://xtallography.ca/index.php/student-funding/63-2).

Extended Description
Canada is a world leading producer and exporter of minerals and metals. Therefore,
development of mineral industry is vital for creating a competitive advantage for Canada and
maintaining its leadership in sustainable mining. This workshop aims to provide insights into the
application of X-Ray Diffraction (XRD) and Near-Infrared (NIR) spectroscopy as non-destructive,
time- and cost-effective methods to optimize mineral exploration programs. Special attention
will be given to identification and quantification of clay minerals. To this end, the workshop
offers a combination of theoretical and practical training, and live demos provided by specialists
from the Malvern Panalytical Application Competence Center and senior scientists from
Canadian mineral industry. The topics covered include:


An overview and examples of adding value to mineral exploration programs using
quantitative XRD and NIR



Basics of X-Ray powder diffraction



Practical sample preparation techniques for XRD



Basic principles and practical data acquisition using a benchtop XRD



Phase identification and practical mineralogical quantification of geological samples



Introduction to Near-Infrared (NIR) Spectroscopy



NIR data acquisition and interpretation



Quantitative NIR mineralogy

SCW-A3 Technical writing workshop for students and early career
researchers
Date and time: May 15, 8:30am – 5:30pm
Location: St. Mary’s University
Leaders: Jacob Hanley
Registration cost: Student $15, Professional $45

Topics:
This one day workshop for students and other emerging geoscience professionals will teach key
elements of scientific/technical communication. Individual and group assignments and a
presentation/technical report will be completed in laboratory sessions.
More information will be posted when available.

SCW-A4 Fundamentals and Application of Hydrogeochemistry
Date and time: 14 – 15 May, 2022, 8:30am to 5:30pm
Location: TBA
Leaders: Robert Bowell, Matthew Leybourne
Registration cost: Student $250, Professional $450
Course Description:
Hydrogeochemistry encompasses the evaluation of natural water chemistry in ground and
surface waters as well as anthropogenic impacts. It particularly focuses on the relationship
between the chemical characteristics and quality of waters and the areal and regional geology.
As it relies on the fundamental laws of chemistry these can be used to quantify and predict
changes that may occur between water mixing and interaction with solids and gases.
Central to any hydrogeochemical evaluation is the precise analysis of water chemistry, quality
assessment of the data, characterization of water characteristics and assessment of potential
anomalies and changes. Identification of anomalies and particle tracking to determine source of
these can be used as a guide in mineral, oil and geothermal exploration or in environmental
assessment of potential impacts. Utilizing the characterization data alongside hydrology and
hydrogeology data, predictions can be made of future changes that could occur and the
consequence of modifying or controlling chemical input in a water body.
This two-day workshop will provide a comprehensive introduction to this topic and will cover
fundamental characteristics of water and the main chemical mechanisms, sampling and
analysis, interpretation, and development of numerical predictions using published software
packages. An introduction will be given to all major software options, but the course will focus
and provide tuition in the use of PHREEQC and all participants are requested to download the
latest version from the USGS website.
More information will be posted when it is available.

SCW-B1 Entrainment and transport of diamonds from depth: Physical
and chemical evidence from mantle indicator minerals, diamonds and
kimberlites.
Date and time: May 19-20, 8:30am – 5:30pm
Location: Dalhousie University
Leaders: Yana Fedortchouk, Herman Grutter, Andrea Giuliani, Ingrid L. Chinn
Registration cost: Student $275, Professional $575
Topics:
This short course will cover recent scientific advancements in three areas: 1) use of
indicator minerals for examination of thermochemical processes in diamond-bearing mantle
lithosphere, 2) surface features on micro- and macro-diamonds as a tool for modelling of
kimberlite pipes and processes occurring from lithospheric mantle to upper crust; 3) advanced
analytical studies of mineralogical, geochemical and isotopic features of kimberlites to improve
the understanding of their genesis, evolution and diamond potential.





Day 1, morning session: Thermochemical processes in diamond-bearing mantle;
afternoon session: Diamond morphology – nature and experiments
Day 2, morning session: Dissolution features on diamond – a clue to kimberlite
emplacement conditions;
afternoon session: Petrogenesis of kimberlites and link to their diamond cargo
Lunch provided

The lectures will be running from 9am to 4pm on both days. Two coffee breaks during each
morning and afternoon sessions and a lunch are included. Participants will be provided with
electronic copies of the slides of workshop lectures.

Extended Description:
Roughly 60% of over 6,000 known kimberlites contain diamonds, but only 1-2% of these contain
diamonds in sufficient quantity and quality to support economic development. Efficient
entrainment, transport and preservation of mantle minerals from depth (including diamond)
thus constitute a critically important aspect of diamond mineralization models. This short
course will provide diamond-industry and academic geoscientists with a condensed but
comprehensive summary of recent scientific advancements in three areas related to this topic.
Abundant, accurate thermobarometry and mineral zonation data from indicator minerals and
mantle xenoliths permit critical examination of thermochemical processes at depth in diamondbearing mantle lithosphere, on time-scales of years to days immediately preceding the eruption
of kimberlite magmas. The new classification of surface features on micro- and macrodiamonds discriminates between features caused by mantle metasomatism or by interaction
with kimberlite magma. Integrated study of diamond surface features developed in
experiments and on diamonds from different kimberlite facies and classes provides a new tool
for modelling of kimberlite pipes and revealing processes occurring from deep lithospheric
mantle to upper crust. Application of advanced analytical techniques to mineralogical,
geochemical and isotopic features of kimberlites has improved the understanding of the
genesis and evolution of these magmas including their diamond potential. Integration of these
three themes will help the participants to maximize the use of information from indicator
minerals, diamond parcels, and kimberlite petrology and geochemistry for the assessment and
modelling of potentially economic kimberlite bodies.
Lectures:
 On the prevalence and scale of thermal events in diamond-facies lithosphere
 The significance and chemistry of high-density fluids trapped inside lithospheric
diamonds - an overview
 Near-eruptive mantle-depth events recorded by zoned minerals in peridotite and
eclogite xenoliths
 Studies and applications of diamond morphology and surface features – an overview
 What do we know from the experimental studies of diamond dissolution and etching?
 Dissolution features on diamonds from different kimberlite types and localities
 Classification of diamond surface features and ID of their dissolution environment
 Current ideas on the composition and petrogenesis of kimberlite magmas and their links
to superdeep diamonds
 Kimberlites shape their magmatic conduits: Interaction between (proto-) kimberlite
melts and the lithospheric mantle recorded in xenoliths and xenocrysts
 What kimberlite magmas tell us about their diamond cargo

SCW-B2 QAQC Quality assessment methods in geochemical research,
mineral exploration, and mining, with a focus on precious metal data
Date and time: 21 May, 12:00pm to 9:00pm Atlantic Time
Location: VIRTUAL, link will be distributed
Leader: Cliff Stanley
Registration cost: Student $20, Professional $100
Topics:
This short course presents both the theory behind geochemical data quality assessment
methods for mineral exploration sampling and resource definition, and a clear and practical
approach to the design, implementation, and assessment of such methods. Emphasis will be
placed on the use of quality control data to reduce ambiguities that impede the interpretation
of mineral exploration results, and to minimize uncertainties in resource estimation, both of
which can be adapted to QAQC efforts applicable to geochemical research activities.
Format
This short course is divided into four 1.5 hour lecture/demonstration segments, with 45 minute
breaks in between (see below), allowing the participants to have a coffee or meal break,
depending on the hour in the time zone they are tuning in from. Consequently, it is designed to
be accessible live during the working day in every time zone in Canada.
Part 1 (1.5 hrs) - Introduction; Measurement and Sampling Error
Break (45 mins)
Part 2 (1.5 hrs) - Sample Preparation & Geochemical Analysis; Calculating a Concentration
Break (45 mins)
Part 3 (1.5 hrs) - Assessing Precision; Assessing Accuracy
Break (45 mins)
Part 4 (1.5 hrs) - Representativity; Wrap-Up

Extended Description:
This short course presents both the theory behind geochemical data quality assessment
methods for mineral exploration sampling and resource definition, and a clear and practical
approach to the design, implementation, and assessment of such methods. Given the recent
upsurge in precious metal exploration and mining activity, this workshop addresses both QAQC
methods generally, and the adaptations in method and interpretation necessary to assess data
quality in precious metal assays and geochemical concentrations. Topics covered range from
initial sampling, digestion, and analysis methods (and how they impact QAQC), through data
quality assessment concepts, qualitative and quantitative data, types of errors, accuracy and
precision assessment methods, to best practices, component errors, and strategies to reduce
errors. Included are several practical exercise demos providing participants with the confidence
in plotting and assessing quality control data using real-world examples. In addition, several
critiques of QAQC reports submitted to stock market authorities as part of mining company due
diligence efforts will be presented to illustrate best practices. Emphasis will be placed on the
use of quality control data to reduce ambiguities that impede the interpretation of mineral
exploration results, and to minimize uncertainties in resource estimation, both of which can be
adapted to QAQC efforts applicable to geochemical research activities.

SCW-B3 Critical Thinking in the Aquifer Test Interpretation
Date and time: Thursday, May 19, 2022, 8:30 AM to 5:00 PM
Location: Dalhousie University
Leader: Christopher Neville, S.S. Papadopulos & Associates, Inc.
Registration cost: Student $100, Professional $500
Topics or sections:
This full-day course is presented is to hone the critical thinking skills of groundwater professionals
responsible for interpreting data from aquifer tests in complex natural settings. The course has been
presented over 40 times in Canada and around the world. The course is designed to assist groundwater
professionals bridge the gap between theory and practice. The course is structured as a set of formal
lectures that strike a balance between rigor and practicality, by including coverage of the underlying
theory with frequent reference to data and extensive discussion of case studies. The lectures and
discussion are designed to go beyond the nuts-and-bolts of pumping test interpretation and address
concepts of diagnosis of aquifer response and assessment of the reliability of parameter estimates. The
course is not devoted to any particular computer-assisted interpretation package, but the application of
these packages will be discussed in the context of more general discussions.

Attendees will not be required to bring anything except a keen desire to improve their
interpretations of pumping tests. A comprehensive set of course notes will be provided to all
registrants. The course notes are intended to be formal technical documents that will serve for
subsequent self-study. In addition to the notes, additional reading materials will be made available for
attendees.

Schedule




8:30 AM (lectures staring at 9:00 AM) to 5:00 PM (4:30 PM wind-down)
Two coffee breaks
Lunch break

Extended Description
It is impossible to exaggerate the importance of reliable interpretations of aquifer tests in groundwater
applications. Reliable interpretations are essential for evaluating groundwater resources and predicting
the effects of their development, estimating groundwater inflows to underground civil works and mines,
and evaluating the migration of solutes and designing remedial measures at contaminated sites. The
“gold standard” of aquifer tests is the constant rate pumping test, during which a well is pumped at a
constant rate for a sustained period, with water levels monitored in the pumping well and multiple
observation wells. These tests require major efforts for planning and execution, and the data from these
tests are worthy of careful interpretation.
Aquifer tests are generally interpreted using methods based on highly idealized conceptual models of
the subsurface. The theory of these methods and their application in simple settings are treated well in
several excellent textbooks and monographs. However, more often than not, analysts charged with
interpreting the results of an aquifer test sooner rather than later discover that the data do not
resemble those in a textbook. Data are typically noisy, do not approximate theoretical type curves, and
frequently yield inconsistent estimates of aquifer properties. The objective of this full-day course is to
hone the critical thinking skills of groundwater professionals responsible for interpreting data from
aquifer tests in complex natural settings.
The course begins with a discussion of what we actually do when we interpret pumping test data. The
course then moves into a detailed discussion of the foundations of pumping test analysis, and how those
foundations serve to support the interpretation of pumping tests in real-world settings. The
presentation includes a case study on how pumping tests should not be interpreted. The remaining
lectures are devoted to specific subjects that should be immediately applicable for practitioners.


Interpretation of pumping tests in aquifers with linear boundaries



Interpretation of pumping well drawdowns



The significance and interpretation of recovery data



Interpretation of pumping tests in coastal settings

The course is concluded with a discussion of steps that can be taken to maximize the reliability of
aquifer test interpretations.

SCW-B4 Applications of cosmogenic nuclides in earth sciences

Date and time: Thursday, May 19, 2022, 8:30am to 5:30pm
Location: Dalhousie University
Leaders: John Gosse
Registration cost: Student $50, Professional $150
Course description:
Cosmogenic nuclides are rare isotopes produced when high energy cosmic radiation and its secondaries
interacts with atoms in gas, liquid, or solid phases on earth and beyond. This workshop focusses on the
applications of cosmogenic nuclides 3He, 10Be, 14C, 21Ne, 26Al, 36Cl, and some Ar isotopes for determine
ages and rates of Earth processes over the past 40 million years. We begin with basic theory, then cover
the sampling strategies and sources of error for exposure dating, isochron burial dating, catchment wide
average erosion rates, meteoric isotope for dating soils, ice cores, marine and lake sediments and Fe-Mn
nodules, and innovative advances such as paleotopometry which links thermochronology with TCN
erosion methods, measurements of glacial erosion efficacy which may be useful for mineral exploration
in glaciated terrain, and the wide range of new applications for in-situ 14C in quartz. A tour of the Cosmic
Ray Isotopes Sciences at Dalhousie (CRISDal) Lab will showcase the protocols, conversations about
optimal samples, and limits of preparing targets for AMS and noble-gas MS. We will work through
examples, including your questions, from sampling strategies and choices of methodologies, to data
reduction, and interpretation.

More information will be posted when it is available.

