AIG News • No 126 • December 2016

Expansion of the
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OPTIRO 2017 Professional Development Courses:
using real-life data-sets
The Optiro courses give you the knowledge, skills and tools to
confidently and efficiently work on your own.

We believe that the best way for you to learn, is to take you step-by-step through the
processes - using real-life data sets - to ensure you gain the practical experience you
need to immediately put what you have learned into practice when back at work.
23 January
6 February
15 May
14 August

PERTH

7 Feb
16 May
15 August

PERTH

covers the QAQC life cycle: planning types and frequencies of QAQC data to be collected; mechanics of collecting,
transporting and submitting samples; analyses for systematic and trending errors; what is and
what isn’t a failure; making changes in the resource database.

8 - 9 February
17 - 18 May
16 - 17 August

PERTH

all aspects of reconciliation process, including key data to be collected, importance of unbiased
measurement of volumes, tonnages and grades (among other metrics). How to map out the production data flow
and discuss the important measures of performance – using real-life data.

10 Feb
19 May
18 August

PERTH

uses a real-life data set to cover the entire resource estimation and evaluation cycle and its requirements - from data
collection and quality assurance through to classification. The 5th day of the course consolidates all that you have
learned by taking you step-by-step through a check-list of the resource estimation and evaluation processes, and
gives you the opportunity to bring your own data along to discuss and get advice on.

16 - 20 January
6 - 10 March
22 - 26 May
21 - 25 August

PERTH

Each training-day has a 8 PD HOURS AusIMM rating.

Essential Excel Skills for Geologists

key tips, tricks, tools and templates to save you time and effort – and make your work look great!

Sampling Theory and Best Practice

understanding the key issues - how to optimise the frequency, size and the nature of the sample, and quantifying the
errors associated with the sample. Practice of how the sample is taken, delimited, reduced, transported and prepared;
and the theory of how to measure the errors associated with our sampling protocols, and to optimise those protocols.

Getting The Most Out of QAQC Data

Reconciliation - getting it right the first time
Resource Estimation and Evaluation

demystifies and solves one of the great paradoxes of project evaluation – how to do more with less information. How
to assess the recoverable resources for project valuation when the relative drill spacing does not provide sufficient
coverage for the direct estimation into small blocks or selective mining units (SMU) required at the production stage.

15 February
20 March
17 July

PERTH

this course has been designed for non-miners working, investing, financing or associated with the mining industry –
who need to understand the key fundamentals about the mine cycle, from exploration through to mine closure.

30 January
13 February
5 April
28 June

PERTH

this course has been designed for engineers, geologists, mineralogists, environmental scientists, plant operators,
marketers, financial advisors and anyone who either deals with mineral processing or needs a better understanding
of the principles of extractive metallurgy. It gives an overview of mineral processing – from how metal is geologically
detected, extracted from rocks and minerals to the final metal product.

31 January
14 February
6 April
29 June

PERTH

this course uses a real-life data-set to cover the basics of using Surpac as a geologist. You learn about the
fundamental concepts of Surpac’s interface, graphics environment, geology database, string files, DTM surfaces,
solids modelling (wireframing), block modelling and macros.

27 March
19 June

PERTH

this course uses a real-life data-set to cover the resource evaluation cycle and its requirements - from data collection
and quality assurance through to classification, using Surpac. All attendees receive a free copy of Optiro’s OREpack
Declus Optimiser, and FREE 30 day trial of one of these OREpack modules: Kriging Neighbourhood Analysis;
Localised Uniform Conditioning; Drillhole Spacing Optimiser; or Estimation Manager. Bring your data and Rowdy will
set it up to ensure you’re able to use the modules by the end of the course.

28 - 31 March
20 - 23 June

PERTH

16 February
7 April
30 June

PERTH

Report Writing for Geologists and Engineers

13 - 14 March
5 - 6 June

plan your document; write summaries and conclusions; the essential grammar rules; styles and formatting; key
features and time-saving tips in Word; review your document and review others’ documents; write the references,
abbreviations, acronyms, glossaries and the appendixes; write an accurate report that grabs your readers’ attention!

Mining & Geology Fundamentals for Non-Miners

Understanding Mineral Processing – metallurgy fundamentals for non-metallurgists

Surpac Geology Fundamentals

Resource Estimation and Evaluation with Surpac

Corporate Compliance in Resource and Reserve Reporting

this course has been designed for successful and compliant reporting for the Australian Market. Guidelines and
standards for ASX-listed companies wishing to report Exploration Results, Mineral Resources and Ore Reserves to
the public. Summarises key issues for reporting (2012 JORC Code, ASX Listing Rules) and presents the formula for
achieving maximum impact in market reporting while meeting changing compliance benchmarks.

You can register online at:
www.optiro.com/services/training/

2

PERTH

Recoverable Resources: getting to the High Grade

If you would like more information or you would like a quote for on-site
training, please contact Optiro’s Training Manager Diana Titren
TEL: +61 (0)8 9215 0000 | Email: dtitren@optiro.com or training@optiro.com

www.optiro.com
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From Your President
Mike Erceg

President’s Report

Uncovering Australia’s Mineral Wealth

I

1 Characterising Australia’s cover - new

am further encouraged by the results of

geoscientists to make the most of networking

the latest AIG geoscience employment

opportunities the AIG offer through their

knowledge to confidently explore

results which are now showing a distinct

state based activities and if offered some

beneath the cover.

2 Investigating Australia’s lithospheric

trend of improved employment prospects

work don’t be too fussy. Experienced and

amongst respondents of the survey. I am

inexperienced geologists shouldn’t be driving

architecture - a whole-of-lithosphere

contemplating this while sitting in a fly camp

taxis for a living though I’m not sure geos find

architectural framework for mineral

about 20km north of the Ok Tedi mine in the

taxi driving very rewarding.

systems exploration.

higher and colder parts of PNG adjacent to

At the Federal meeting in November

3 Resolving the 4D geodynamic and

the Indonesian border listening to the rain

Councillor Tim Craske briefed the Council on

metallogenic evolution of Australia -

come down. To regain employment after

the UNCOVER project. The UNCOVER initiative

understanding ore deposit origins for

several lean years I have had to take on some

has arisen out of the efforts of the Australian

better prediction.

tough (though very rewarding) assignments

Academy of Science. In 2010 the Academy

to survive financially. I have noticed in my

dedicated its Theo Murphy High Flyers Think

footprints of ore deposits - towards a

network that (a) optimism is returning to

Tank to the important national issue of the

toolkit for minerals exploration.

the industry and (b) there are more jobs on

decline in exploration success. Following a

offer- though many are being filled through

period of consultations with stakeholders the

networking rather than being advertised.

recommendations of the Think Tank identified

Governments’ (COAG) Standing Council on

I encourage under- and unemployed

four geoscience themes:

Energy and Resources formally released its

4 Characterising and detecting the distal

In 2012 the Council of Australian

National Mineral Exploration Strategy, which
included the UNCOVER initiative as one of the
three key elements.
In April 2014 the inaugural UNCOVER
Summit was held at which an implementation
strategy was adopted. An important
component of this strategy was a
commitment by industry, government and
academia to clearly articulate detailed science
questions and work required to progress the
four geoscience themes.
In September 2014, the mostly industryfunded AMIRA UNCOVER Roadmap Project
P1162, was initiated. The project assessed the
science themes and developed a priority list
of 45 research and data acquisition actions

President on the job soil sampling/mapping in PNG.
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that are required to realise the vision. The

The initiative is at the stage of looking at

The festive season is upon us. I am hopeful

Roadmap was launched on 22 July 2015 by

funding options. A wide range of options is

that the current upward trend in commodity

the Minister for Industry and Science, the Hon

to be considered in close consultation with

prices persists into 2017 and everyone has a

Ian Macfarlane MP.

industry, government and academia. An

prosperous New Year.

Relevant stakeholders include:

update is flagged for early 2017. AIG has

• government funding agencies

been asked to be involved. Exactly what

• policy developers

form this involvement will take is yet to be

• government geoscience research agencies

clarified. I would encourage members to

• geological surveys

visit the UNCOVER website at

• technology developers

www.uncoverminerals.org.au to familiarised

• geoscience research communities

themselves with this project.
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Mike Erceg
President
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Institute News Snippets

Access to Land: Is a new class of
exploration permit needed?
Access to land is critical for exploration. Delays in securing title,

QGIS Specialist Group
The AIG Council resolved in 2015 to support the development
go technical specialist groups within AIG, to better support
members with particular interests.
A proposal has been received to establish a QGIS Specialist

however, are becoming recognised globally as an impediment
to exploration. Is a new class of exploration permit, able to be
granted and relinquished quickly, providing explorers the ability
to conduct non-disturbing, reconnaissance work only, a means of
getting “boots on ground” more quickly and at lower cost?

Institute News

Group, to provide a forum and network for members using QGIS
software for geoscientifie mapping. This, more by luck than
design, coincides with several QGIS workshops either recently or
in the next few weeks, convened by several AIG state branches.
© ingimage.com

Interested? Send an email to Mike Erceg president@aig.org.au,
or leave a post at www.aig.org.au/qgis-specialist-group. Other

http://tinyurl.com/aignews126-access-to-land or

specialist group proposals are at an early stage of development

join in the discussion at the AIG Linkedin group

and proposals from members are welcome.

www.linkedin.com/groups/1820887

FUTORES II, 4-7 June 2017, Townsville Qld
FUTORES II (Future Understanding of Tectonics, Ores, Resources, Environment and Sustainability) will be held
in tropical Townsville, Queensland, Australia, 4-7 June 2017. The conference will address issues related to new
understanding in mineral deposits, tectonics, basins, and metallogenesis, new technologies and approaches
in mineral and energy resources exploration, including the challenge of exploration in areas with cover, and
future trends in the resources industry. The FUTORES II conference will have a similar format to the inaugural
and highly successful FUTORES conference held in 2013. The Economic Geology Research Centre (EGRU)
at James Cook University is proud to host this event and we welcome academic colleagues, industry and
government geologists, and students to this inspiring and exciting conference.

• Plenary Speaker - Richard Sillitoe: Exploration in and under lithocaps
• See the following link for the conference First Circular which provides details of the conference themes
and abstract submission www.aig.org.au/wp-content/uploads/2016/12/FUTORES-II-First-Circular_V4.pdf

• Registration will open in January 2017.

i

Early Bird registration will be available until 31 March 2017.

Email FUTORES2@jcu.edu.au with any questions regarding the conference. Visit the conference web site www.jcu.edu.au/futores

SPECIALISING IN RECRUITING PROFESSIONALS & EXECUTIVES
FOR THE MINING INDUSTRY
Suite 2, 47 Ord Street
West Perth WA 6005
Rowley Pennock
David Pennock
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Phone: (08) 9226 1022
Fax: (08) 9226 1040
rowley@pennock.com.au
david@pennock.com.au
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The Geological Survey of
Queensland opens new $5 million
drill core storage facility
© ingimage.com

Institute News

Discounted Fitness Shoes and
Apparel through “Run Stop Shop”
AIG are proud to annouce another exciting new benefit available
Queensland’s resources exploration industry now has access to
more information thanks to a $5 million expansion of the Queensland
Government’s Exploration Data Centre (EDC) at Zillmere on Brisbane’s
north side.
Minister for Natural Resources and Mines Dr Anthony Lynham and
State Member for Nudgee Ms Leanne Linard officially opened the EDC
expansion on Thursday, 20th of October.
The expansion will provide greater access and storage capacity for
exploration samples from throughout Queensland, adding to the 800plus kilometres of core samples currently stored at the facility.

to our members - Discounted Fitness Shoes and Apparel
through “Run Stop Shop”
Run Stop Shop is a leading online retailer for the fitness
enthusiasts, offering the best of the best across footwear, fitness
apparel, equipment, accessories, hardware and technology
from top brands like Asics, 2XU, Saucony, Adidas, New Balance,
Suunto, On Running, Garmin and many more.
As part of Member Advantage, you and your members will
receive exclusive access to:

• Significant discounts on pre-sale prices on footwear,
apparel, compression and hardware (excludes technology)

• Plus additional Hot Offers and Promotions throughout
the year

• To launch this exciting new benefit, Member Advantage has
secured an exclusive offer for your members giving them
an additional 10% off Run Stop Shop’s current sale price.
This represents a significant discount of 25-38% off the
original price.

Please log into the website to view the full
offer and browse the savings available www.aig.org.au/memberadvantage

Vector Research Pty Ltd
ABN 80 086 727 273

Stephen T. Mudge

BSc (Hons), Dip Comp Sc, FAusIMM, FAIG

Consulting Geophysicist

www.aig.org.au/the-geological-survey-ofqueensland-opens-new-5-million-drill-core-storage-facility
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•
•
•
•
•

Magnetics, gravity, radiometrics, EM, resistivity, IP
Survey design, project management, data interpretation
Geophysical data processing for exploration targeting
TargetMap TM targets linears, patterns and textures
TargetTEM TM targets conductors in airborne TEM data

PO Box 1133, Nedlands WA 6909, Australia
Web: www.vecresearch.com.au

Phone: +61 (0)8 9386 8894
Email: smudge@vecresearch.com.au

7

AGC GeoEdLink newsletter
December 2016 now available
Dr BIll Shaw, President of the Australian
Geoscience Council invites all AIG
members and followers to subscribe
to the AGC’s Geoscience Education
newsletter GeoEdLink.

Institute News

GeoEdLink provides an excellent

INTRAW Project – Second joint Panel
of Experts Workshop on international
raw materials cooperation
The experts involved in the EU-funded INTRAW project gathered in
Cornwall (UK) from 5 to 7 October 2016 for their second workshop

current update of the many

in order to provide the project consortium with suggestions on how

geoscience education and community

to enhance the European Union’s International Observatory for Raw

events around the country.

Materials that will be launched by the end of the project’s lifetime.
The EU-funded INTRAW project started in early 2015 with the aim

To subscribe or view any archived issues of the
newsletter visit www.geoed.com.au/AGCnletter/archive.html

of mapping best practices and boosting cooperation opportunities
related to raw materials between the EU and five technologically
advanced non EU countries (Australia, Canada, Japan, South Africa

UNCOVER: A call for Australian
governments to actively support
a world-first initiative
‘Next generation’ of hidden
mineral deposits essential
to Australia’s continued
prosperity and resource
security: Governments
urged to invest in
world-first initiative.
Australia’s Federal and State governments have a ‘once in
a lifetime’ opportunity to invest in a world-first initiative to find
the ‘next generation’ of hidden mineral deposits in Australia
to sustain Australia’s high level of economic prosperity
and resource security, the peak body for Australia’s 8000
geoscientists has urged.
The President of the Australian Geoscience Council (AGC),

and the United States). Each of these five countries is subject to similar
global challenges and they are considered as the project’s “Reference
Countries”. The outcome of the mapping and knowledge transfer
activities are used as a baseline to set up and launch the European
Union’s International Observatory for Raw Materials as a definitive raw
materials knowledge management infrastructure. The Observatory will
be a permanent international body that will remain operational after
the end of the project aiming at the establishment and maintenance
of strong long term relationships with the world’s key players in raw
materials technology and scientific developments. INTRAW will
thus play a key role in the alignment of the Research and Innovation
(R&I) activities among the EU countries, boosting synergies with
international research and innovation programmes, and reinforcing the
European role and scientific capabilities for the sustainable access and
supply of non-agricultural and non-energy raw materials fully in line
with major raw materials policy initiatives.

i

Visit http://tinyurl.com/aignews126-uncover for

the full news article or see http://intraw.eu for further info.

Dr Bill Shaw, said “the UNCOVER initiative — which has brought
together government geoscience agencies, industry and
research bodies in a unique collaboration — is already kicking
goals in initiating and fast-tracking much-needed geoscience
research, geological data collection and new exploration
technologies to find ‘hidden’ mineral deposits”.

i

Visit http://tinyurl.com/aignews126-uncover
for the full news article or more information on
UNCOVER can be found at
www.uncoverminerals.org.au
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Kalgoorlie
Field Trip
Brownfields Exploration Sunday Field Trip
Photos - Kalgoorlie 31st July.
Photos courtesy Michael Richards,

Institute News

Paramount Geoscience

For the latest news,
updates & events

aig.org.au
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Institute News

The Prime Minister’s Prizes
for Science, 2016
AIG’s WA Branch Chair Suzy Urbaniak and Perth’s Kent Street Senior
High School were announced as recipients of the Prime Minister’s Prize
for Excellence in Science Teaching for 2016 in Canberra on October 19th!
Suzy will share this year’s Prime Minister’s Prize for Excellence in
Science Teaching in Secondary Schools with her school Kent Street
Senior High School in Perth.
The prizes will be presented last night by the Prime Minister,
the Hon Malcolm Turnbull, at a dinner in the Great Hall at Parliament
House, Canberra.
Suzy is one of seven prize winners for 2016.
The Prime Minister’s Science Prizes for Science were introduced in
2000. The prizes are awarded annually and are a public recognition
and tribute to the contributions that our scientists, innovators and
science teachers are making to Australia’s current and future scientific
and commercialisation capabilities.
Suzy’s prize recognises:

• her inspirational development of a resources-focused Earth and
Environmental Sciences curriculum to teach to students in Years 8-12;

• successful efforts in interesting students in the resources
industry’s variety of geoscience, engineering and environmental
career opportunities;

• h
 er targeted and successful initiatives to encourage female and
aboriginal students to study science; and

• her contributions to Earth Science education in WA.
Congratulations Suzy!

i

For the more information or to read the full article

www.aig.org.au/the-prime-ministers-prizes-for-science-2016
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WA

Western Australia
Branch Report
Institute News

Suzy Urbaniak
WA Committee Chairman
Great to see our regular members support the
initiative to change venue this year. It was also
pleasing to see some new faces. Iím pretty
sure we all had a great time, reflecting on the
year that was and discussing the optimism for
the year ahead.
Thank you to everyone who has supported
our branch this year. We have developed
some great new value adding events and
collaborations. Some of the highlights include
the AIG WA Mentoring Course, the Lithium
Seminar and our associations with Ranger
Drilling and S2 Resources Ltd. Furthermore,
a great thanks is extended to our MEGWA
sponsors ñ HiSeis, LabWest and CoreSafe.
Our diversification in 2016, will continue to
be developed in 2017.Our endeavour is to
ensure we are providing the best professional
development and value adding opportunities
for our members.

Corporate Mining
Services
Offering:
- Tenement Management
- Company Secretarial and CFO
- Serviced head office facilities

344 Queens St, Brisbane 4000

Contact:
Eden Hodson
Ph: (07) 3221 2249
Email: eden@utmglobal.com.au
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Glenn Coianiz

MAIG RPGeo

M: 0412 409 760
glenn@exploris.com.au
www.exploris.com.au

Need maps produced but don’t have time, skills
or staff. ExplorIS can do that for you.
1 hour minimum charge out.
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NSW

NSW Branch Report
Geoff Loudon presents Steve Collins with a SMEDG

Institute News

Verity Borthwick
NSW Committee member

medal and awards him SMEDG Lifetime Membership.
Compere Ian Neuss told the audience of Steve’s lengthy
service to SMEDG.

The NSW Branch of the AIG is active in

seminar, JORC update seminar, geological

the Rugby Club. Gatherings are very informal

organising events during the year. These include

mapping and field skills workshop, as well as

with a free bar at the beginning, an interesting

workshops, student information nights and

another core logging workshop, this time to

speaker and often dinner afterwards. For

the bi-annual Mines and Wines Conference, as

be extended to 3 days after the success of

more details go to the SMEDG web site

well as joint events with other societies.

the first.

www.smedg.org.au and scroll down to “Join

During the last few months, the NSW

We also take a leading role in organising

the SMEDG mailing list” to register for your

Branch hosted student careers nights at

Mines and Wines Conference every two

free membership. You will then receive an

Macquarie University, the University of

years. Planning is well underway for the

email once a month reminding you of the

NSW and Sydney University. Speakers

next Conference, to be held from the 6 - 8th

meeting and the topic. If you’re interested in

from a number of different fields including

September, 2017, in Orange. Make sure to put

giving a talk about mineral exploration please

Geophysics, Hydrogeology, Mineral

those dates in your diary!

get in touch with the committee members (you

Exploration and Isotope Geochemistry, gave

The AIG is also involved in organising

can find their details on the SMEDG web site).

presentations about the paths their careers

the 26th AEGC (Australasian Exploration

had taken them on, and what a graduate

Geoscience Conference) conference, with

pleased to celebrate their inaugural Awards

planning to enter that career could expect.

planning and sponsorship going well. The

dinner at 99 on York. The event was created

After the presentations the students and

conference is a joint effort between the AIG,

to provide a forum to formally recognise

speakers had a chance to network over beer

ASEG and PESA. The conference is planned

and celebrate those who have made a

and pizza, with plenty of discussion and lots

for the 18th – 21st February 2018.

long standing contribution to the mineral

of questions for the speakers.
The NSW branch also has a number of

AIG NSW has a close association with

On the 29th September SMEDG was

exploration community and the objectives

SMEDG (Sydney Mineral Exploration

of SMEDG. It is proposed that this will be a

other workshops in the pipeline, including

Discussion Group). SMEDG meetings are

biennial event alternating with the year of the

career support for geoscientists, a valuation

held on the last Thursday of the month at

Mines and Wines Conference.

Students and speakers (Verity Borthwick, Katarina David & Mike

Students and speakers (Katarina David, Anita Andrew and Mike Smith) at the Sydney

Smith) at the University of NSW careers night on the 31st August. University careers night on the 20th October.
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Larry Barron and Russell Meares at the dinner.

Above-left: Geoff Loudon presents Ken Maiden with a SMEDG medal and awards him SMEDG Lifetime
Membership. Compere Verity Borthwick spoke about Ken’s contributions to SMEDG. Above-right: Geoff

Institute News

Loudon, SMEDG patron presents David Timms with a SMEDG medal and awards him SMEDG Lifetime
Membership. The comperes are Lindsay Gilligan (far left) and Kim Stanton-Cook (far right).

The principal business of the evening was to

at Northparkes, the discovery of Seppon in

formally recognise Geoff Loudon, a SMEDGer

Laos, and to hear an update from Evolution

and internationally renowned mineral explorer

on the Lake Cowal gold mine. A great evening

as the Patron of SMEDG, and to present

was had by all who attended, with geologists

has been run very successfully in WA.

awards to three eminent explorationists who

coming from across the Central West and

We are currently looking for geoscientists

have made outstanding contributions to

Sydney to network and share ideas. Thanks to

with 20 years or more experience who would

SMEDG and the exploration community.

the AIG who generously provided sponsorship

be interested in mentoring. If that sounds like

for the event. The next event is set to be

you, please get in touch with the NSW Branch

talk about his mineral exploration career

in Orange on the 1st of December. Further

committee (email address below).

“Reflections on Five Decades of Mineral

sessions are currently being planned for 2017

Exploration”, which was followed by the

at various locations to ensure that the talks

in the assessment of applicants from NSW,

presentation of life member awards to three

are accessible for everyone living and working

seeking Registered Professional Geoscientist

deserving SMEDG members, David Timms,

in the Central West.

status with the AIG.

Geoff Loudon gave an interesting dinner

Steve Collins and Ken Maiden. Dinner

NSW AIG provides funding support for

Bret Ferris, Mark Gordon and Kelsie Dadd
enjoying the SMEDG dinner.

The branch committee continues to assist

The NSW branch committee meets every

attendees were even treated to a limerick or

young and for unemployed geoscientists.

two months in Sydney – visitors, guests,

two (or three!).

Limited funding is available to provide NSW-

members and potential committee members

based AIG members with opportunities

are always welcome. If anyone is interested

to participate in professionally organised

in joining the committee, or helping in any

geological field trips, conferences and courses

capacity they should contact any NSW branch

twice a year, and the Christmas Cruise is

(see the AIG web site under the Education tab,

committee member or email nsw@aig.org.au.

coming up on Friday the 16th December, so

NSW AIG Support Fund).

In particular we are looking for young

For more photos from this event, please
check out SMEDG’s website at the link above.
SMEDG also organises networking cruises

don’t forget to save the date.
For those living and working in the

The NSW Branch is also starting an AIG
mentoring program, similar to that which

professionals and graduates who might be
interested in joining.

Central West of NSW CWEDG (Central West
Exploration Discussion Group) has restarted
regular informal meetings, with speakers from
a variety of companies who operate within
the Central West. If anyone is interested
in helping organise these catch ups, please
contact the NSW AIG.
CWEDG held a technical session in Forbes
in early August. About 30 people came along
to listen to talks on the alteration of intrusives
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Attendees at the CWEDG technical session in Forbes.
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EDU

Education Report

Institute News

Kaylene Camuti
Chair, AIG Education Committee
AIG BURSARY AWARDS
The AIG Bursary Program received a very

• Hugh Merrett from Adelaide University,

encouraging response from geoscience

Postgraduate Bursary to assist with costs

who was awarded an AIG Honours

students again this year, with 30 applications

associated with attending the 2017 SEG

Bursary. Hugh’s Honours project was

submitted from students in 13 Australian

Conference in Beijing. Shawn is doing a

“A magnetotelluric study across south-

universities. The Education Committee,

PhD at UTAS on “3D Characterisation of

western Victoria constraining a Cambrian

once again, had the pleasure of reviewing

Metalliferous Ore Deposits using Machine

subduction system and anomalously

applications from students with a range of

Learning Algorithms”, and plans to

conductive mantle below central Victoria”.

geoscience interests and research topics.

present at the Beijing conference on gold

The AIG awarded 16 bursaries this year and

prospectivity as a function of geochemical

awarded an AIG Honours Bursary.

we congratulate the following students on

and structural patterns in Brownfields drill

Tegan’s Honours Project was titled

their awards.

hole datasets.

“Analysis of Campanian Aged Volcanic

• Katherine Gioseffi who is completing a

• Ahmad Saleem, a PhD student at

• Tegan Beveridge from JCU, who was

Ashes in the Fossil Bearing Strata

Masters of Science at QUT on “Testing

UWA, who is completing a project on

of North America to Determine Age

new in-situ methods for probing

“Quantifying the role of exploration upside

and Origin”.

microstructural and chemical changes

in mineral project evaluations: a missing

in carbonates under geological loading

link in project value determinations?”.

awarded an AIG Honours Bursary.

conditions”. Katherine will use her AIG

Ahmad will use his Alexander Research

Shaun’s Honours Project was “Probing the

Postgraduate Bursary for work at the Oak

- AIG Postgraduate Bursary to attend a

crust, I-type to A-type transitions: Sources

Ridge National Laboratory and the Centre

short course on Predictive Analytics and

and relationships of granitoids at Cape

for Neutron Research in the USA.

Data Science for Big Data.

Upstart, Northeast Qld”.

• Charmaine McGregor from UWA, who

• Shaun Anderson from QUT, who was

• Jessica Godfrey from UWA, who was

is completing a Masters of Science on

awarded an AIG Honours Bursary. Jessica’s

“New ID-TIMS U-Pb geochronology of

Honours Project was titled “The origin of

• Georgia Wulf-Rhodes, UTAS

the Tayatea dyke swarm of Australia -

red pigment in Late Devonian limestones

• Marko Zegarac, Curtin University

identifying Tasmania’s nearest neighbours

and significance for environmental

• Julia Thornton, Federation University

in the Neoproterozoic”. Charmaine

changes, northern Canning Basin”.

• Mitchell Simpson, UQ

used her AIG Postgraduate Bursary for

14

• Shawn Hood, who was awarded an AIG

• Tristan Wells from UTAS, who was awarded

AIG Third Year Bursaries were awarded to:

• Kireyeong Lee, Adelaide University

registration and travel to the Seventh

a Macquarie Arc Conference-GSNSW –

• Rebeca D’Arcy, Macquarie University

International Dyke Conference in Beijing

AIG Honours Bursary. Tristan has just

• Matthew Elsley, UNE

this year, which had the theme: Dyke

completed an Honours Project on the

Swarms: Keys to Paleogeographic

“Genesis of the two-thirty breccia-hosted

Reconstruction.

Cu-Au-Mo prospect, Northparkes, NSW”.
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AIG Bursary Sponsors –
December 2016
The AIG wishes to than the following individuals and
organisations for their support of the

Geoscience Student Bursary Program
DIAMOND
• CHRIS BONWICK

AIG News.

Sponsoring the Bonwick – AIG Geoscience Student

The AIG Education Committee sincerely thanks all bursary applicants
for their contribution to the Bursary Program. Thank you, also, to our

Bursaries

•

G
 EOFF DAVIS

bursary sponsors for their continuing support. The support of our

Sponsoring the Davis – AIG Geoscience Student

sponsors over the years has ensured we can continue to offer assistance

Bursaries.

to Australian geoscience students through the bursary program, and

•

M
 ACQUARIE ARC CONFERENCE - GSNSW

through the bursary program we can continue to foster interaction

Sponsoring the Macquarie Arc Conference – AIG

between students and professional geologists.

Geoscience Student Bursaries

Many thanks, also, to members of the AIG Education Committee for

•

S
 YDNEY MINERAL EXPLORATION DISCUSSION

their continuing commitment to the bursary program, and for the time

GROUP (SMEDG)

and effort they give tO reviewing the bursary applications:

Sponsoring the SMEDG – AIG Geoscience Student

•

Martin Robinson (AIG Councillor, Vic)

•

Graham Teale (AIG, SA)

•

Chris Torrey (AIG NSW)

•

Doug Young (AIG Councillor, Qld)

Institute News

Student abstracts and reports will be included in a future issue of

Bursaries

•

A
 IG NSW & WA STATE BRANCH
Sponsoring the AIG Geoscience Student Bursaries

PLATINUM
If you’re interested in sponsoring the bursary program, or donating to

•

Sponsoring AIG Geoscience Student Bursaries

the AIG tax deductable Education Foundation, we’d be very happy to hear
from you. Please contact the AIG secretariat in Perth (contact details on

AIG STATE BRANCHES

•

A
 LEXANDER RESEARCH
Sponsoring the Jonathan Bell-Alexander Research –

the back page of this issue), or send me an email at education@aig.org.au.

AIG Geoscience Student Bursary

To all those AIG members who have donated to the AIG Education
Foundation when renewing their membership – thank you. Your
generosity not only provides financial support for students, but also gives
encouragement to all involved in the AIG’s education activities.

GOLD
• GNOMIC EXPLORATION SERVICES PTY LTD

A happy holiday season to all.

BRONZE
•

DOUG YOUNG

•

EXPLOREGEO

•

INTERTEK

For more information on the Student Bursary Programme visit
www.aig.org.au/education-training/student-bursary-programme
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Expansion of the Exploration Data Centre

800+ km of
Queensland drill
core housed in
new centre
Paul Murtagh
Geoscience Manager,
Geological Survey of Queensland

A

vast library of drill core and

“rock library” – a

geological samples is now available

reference library

at the $5 million expansion of the

containing extensive

Exploration Data Centre (EDC) at Zillmere,

and significant

officially opened by Minister Lynham last month.

geoscience

The official opening attracted members of

information about

the Queensland Exploration Council, University

Queensland. This

of Queensland research students, media,

will help in attracting exploration investors

contractors involved with the building and

as they search for new mineral and energy

construction of the new facility, as well as

deposits. Stored core, cuttings and samples

Geological Survey of Queensland (GSQ) staff.

can be examined in the EDC’s purpose-built,

The EDC provides access for industry

all-weather courtyard.

and university researchers, explorers and

The expanded EDC

government scientists (in support of the

• houses in excess of 800 km of drill core

mining industry) to Queensland’s biggest

Geoscientist, Sarah Sargen, at the EDC.

and rock samples

• has a new state-of-the-art drill core
storage warehouse which effectively
doubles the capacity of the original

• stores samples from Coal Seam Gas
wells, water bores and 11,600 exploration
holes collected over 100 years of
exploration across the state

• provides industry with improved

facility and provides storage for more

access to view and assess drill core,

than 3000 new pallets of drill core

petrographic sections and geochemical

(solid, cylindrical rock samples taken

samples representative of the

from beneath the earth’s surface) and

stratigraphy of Queensland

cuttings from government and company
exploration programs

• offers HyLogger™ technology –
a non-destructive, scanning technique
to assess mineralogical information, not
available to the naked eye, of an entire drill

Senior Field Hand, Lex Klein, uses a high lift

core with minimal sample preparation or

machine to retrieve boxes of geological core

removal from its original tray.

from the core library at the Exploration Data
Centre (EDC).
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Expansion of the Exploration Data Centre

Right: Drill core samples.

In the early 1950s, the EDC was
established to store coal cores for the

Above-left:
HyLogger™ in action.

FROM A SATISFIED CUSTOMER...
Professor and Chair of Vale-UQ Coal Geoscience Program,

GSQ and in 1979 it was moved to Zillmere.

School of Earth Sciences, University of Queensland

These days, the EDC stores and preserves

Dr Joan Esterle.

economically and scientifically valuable

The EDC hosts cores that intersect the stratigraphic sections

samples acquired through company

that we read to understand the mechanics of basin fill and

and government exploration. For more

thermal maturation leading to the energy, mineral and water

information, contact Manager Exploration

endowments that underpin the economy. Our projects rely on

Data Centre Mark Livingstone.

access to these cores, and our students learn of the enormity

In addition, DNRM operates The John
Campbell Miles Drill Core Storage Facility
(Mount Isa).

of information that is resident in the EDC, not to mention the
expertise of its staff.
I just wanted to thank you for all the help you give me and my
students for core layout and Hylogging. We have used Hylogger
as a chemostratigtaphic tool for correlation and to understand
the distribution of reactive minerals for CO2 sequestration, CSG
water reinjection and geotechnical instability in open cut coal
mines, and production boreholes for shale gas and coal seam
gas. We collaborate with the University of Sydney for outcrop
characterisation for CO2 mineral reactivity, and with Perth
CorescanTM to increase the resolution of the mineral mapping
to millimetre scale. We have a project now with Australian Coal
Association Research Program (ACARP) to pursue this for
mineral identification and liberation in coal.
So in addition to the mineral explorationists, I see a lot
of application of hyperspectral imaging for hydrocarbon and
coal mining and hope that this service grows and increases

From left, Geoscientist Sarah Sargent discusses drill core samples with
Chief Government Geologist Tony Knight, Member for Nudgee Leanne

its capability.
The EDC is invaluable to our projects and teaching.

Linard and Minister Anthony Lynham.

i
For more information, contact Manager Drill Core Facility
Randal Thorpe - Randal.Thorpe@dnrm.qld.gov.au
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Dr Joan Esterle at the Exploration
Data Centre (EDC) at Zillmere.
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Gold17@Rotorua
21st to 23rd February 2017
Venue: Distinction Hotel
Rotorua, New Zealand

www.rotoruagold17.co.nz

Gold17 will focus on developments in gold mineral systems,
exploration technologies, opportunities and Pacific
margin geology and mineralisation

Symposium, Short Courses and Field Trips

Keynote Speakers:

TITLE

TYPE

PRESENTERS/
LEADERS

TIMING

DETAIL

Shaun Barker –
University of Waikato, New Zealand
Alteration and Geochemical Signatures
of Low-Sulfidation Epithermal Veins

Southern South
Island Gold

Field trip

Dave Craw

Sun 12th Feb to
Sat 18th Feb

Presymposium,
6 days

Taupo
Geothermal

Field trip

To be confirmed

One day

Waihi gold mine

Mine visit

To be confirmed

One day

White Island

Field Trip

To be confirmed

One day

Epithermal
Mineralisation

Short
course

Gold17@
Rotorua

Symposium

Structure, Gold,
Drill Core and
Modern Digital
Technologies

Short
course

David Cooke – CODES (TMVC),
University of Tasmania, Australia
Epithermal Gold Deposits of the
Circum-Pacific – Characteristics, Genesis
and Exploration
Dave Craw –
University of Otago, New Zealand
Fluids and Orogenic Gold in South
Island, NZ
Julie Rowland –
University of Auckland, New Zealand
The Influence of Inherited Structure on
Localisation of Epithermal Gold
Mineralisation
Stuart Simmons –
EGI, University of Utah, USA
Spatial and Temporal Variations in
Epithermal Ore-Forming Processes
John Thompson – Cornell University, USA
& Petrascience Consultants, Canada
Hydrothermal Alteration in Gold Systems
– A Spectrum of Processes

18

North Island
Field trip
Geothermal and ex-Rotorua
Epithermal

Oceana Gold

David Cooke and Sunday 19th &
Stuart Simmons Monday 20th
Feb

Sian Bright and
Julian
Vearncombe

Two days

Tues 21st to
Thurs 23rd
Feb

THREE
DAYS

Friday 24th Feb

One day
with drill
core
exercise

Stuart Simmons Sat 25th to
and Tony Christie Tues 28th Feb

Postsymposium,
4 days

FOR FURTHER INFORMATION: For further information on this event or to discuss
sponsorship opportunities contact rotorua2017@geosymposia.com.au
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How to Train Your Geologist
REVIEWING HISTORICAL TRENDS

A “SHORT” HISTORY LESSON

OF GEOLOGICAL TRAINING IN THE

Geological field observations are the heart and

and early 19th centuries as the pioneers of

MINING SECTOR

soul of geology as a science. Mathematicians

the science applied their meticulous sense

This article examines the historic trends

have their formulas, chemists have their

of observation and scientific thought to

of geological training and development for

laboratories, and geologists basically have the

“problems” observed in the countryside. In

students and industry professionals in the

outdoors. Well, the parts that are not covered

1785, there was James Hutton, the Scottish

mining sector. We’ll review the history of

by concrete at least.

physician whose observations led to the

geological training and see what is common

It all can be traced back to Georgius

Theory of Uniformitarianism. Hutton’s work

in business today regardless of whether you’re

Agricola‘s De Re Metallica, published in

greatly influenced William Smith as he created

in mine geology, exploration, or resource

1556. This is commonly considered the first

the world’s first geological map in 1815.

geology. A series of recommendations are

scientific work in the field of mining geology.

Fifteen years later saw the publication of

suggested to improve the state of geological

He presented the fundamental principles and

Principles of Geology by the British lawyer, Sir

training in the industry in order to maximize

considerations for mining and discussed the

Charles Lyell. By then, the science we know as

the value of professional geologists.

benefits of understanding economic geology,

Geology was in full stride based on detailed

as it would later be termed.

field observations and interpretations of the

The underlying message in this article is the
importance of a strong scientific foundation
based on field observations, continuous

The science of geology began to

How to Train your Geologist

Erik Ronald, PG
Mining Geology HQ

Earth’s processes over time.

consolidate as a discipline in the late 18th

challenges, and varied experiences for career
success. Unfortunately, history indicates that
many universities and companies have let
down geologists resulting in fewer highperforming and well-qualified geologists
entering the industry in the past 25 years,
followed by under-development once
within industry. This in turn has resulted
fewer geologists in executive roles at major
mining companies and a downward trend in
significant exploration discoveries.
Throughout this article, the term “training”
is used which should not be confused with
external courses or classroom work. In this
context, the training is a combination of
university degrees, hands-on experience,
on-the-job training, all supplemented with
professional coursework.

Figure 1. Wide and narrow veins as illustrated in De Re Metallica circa 1556.

AIG NEWS Issue 126 · December 2016

19

Beginning in the late 18th century, new
universities were being established around
the globe focused on providing engineers
and geologists to support the mining and

How to Train your Geologist

petroleum industries. These specialist schools
were born out of the need to understand
the Earth and train young men (as was the
case at the time) to work in the mines. Some
of the first mining universities included: St.
Petersburg School of Mines in 1773, the Royal
School of Mines (Imperial College London)
in 1851, the Colorado School of Mines in
1874, and the University of Witwatersrand
in 1896. (Random fact: The world’s first
“school of mines” was established in 1716 in
Joachimstal, Czech Republic.)
Little changed until the early 20th century
as geologists roamed the countryside or
ventured underground making observations,
maps, cross-sections, and interpretations
about the Earth. They inferred the processes,
hypothesized on formation, speculated
on ages, and were largely focused on the
economic benefits the Earth could provide.
Training was more applied than scientific
at times but was continuously evolving and
advancing.

Figure 2. U.S. Geological Survey field mapping camp circa 1950.

GOLDEN AGE (1950s through 1980s)
During the post-war years, especially in the

company for most, if not their entire career

anglosphere (U.S., Canada, Australia, and

and the company would develop the geologist

South Africa specifically), economies were

to be a productive member of their exploration

strengthening, commodity prices were up due

or mining team. For example, when geologists

to industrial demand, mining was profitable,

started with Anaconda Copper Mining

and jobs were available for returning

Company during the 1950-1970s, they were

servicemen. Men returning from war flooded

immediately shipped off to Butte, Montana

universities and geology departments were

to learn the “Butte mapping method”.

training students in classical field methods.

After a year or two of learning and leading

There was still a strong geographic

mine production crews along veins, the

emphasis based on regional job demands

competent geologists would be sent around

such as coal in the Eastern parts of both

the world to put their practical knowledge to

the U.S. and Australia, underground mining

use elsewhere in either another mine or to

in South Africa, the Rocky Mountains, and

explore in Australia, Africa, or South America.

Eastern Canada, copper in Arizona and

“

Chile, and so forth. Students obtained a
strong foundation in the science, learned

Random fact:

The world’s first ‘school
of mines’ was established
in 1716 in Joachimstal,
Czech Republic.”

how to think, record data, and make sound
observations. Universities were relied upon
to supply the new engineers and scientists
directly to the mines that resulted in curricula
including courses in mining, surveying,
assaying and so forth. Additionally, many
students could work part-time during the
school year as junior geologists, surveyors,
assayers, or miners. This work experience
along with a highly applied course curriculum
resulted in students immediately ready to
jump into industry.
Once hired by a company, the expectation
was that the geologist would stay with that

20
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Training was applied and practical but
by now the science had advanced to gain a
new understanding of ore body genesis, new
research was more easily shared through

How to Train your Geologist

publications, and classical field observations
supported by science were still the foundation
of learning. The investment in an individual’s
development was of great benefit to both the
company and the geologist with long-terms
views by both parties.

EARTH SYSTEMS AGE
(1990 through 2000s)
Beginning sometime around 1990, a
paradigm shift occurred in university geology
departments around the world. Whether this
was a trailing response to the early 1980s
crash in metals, the environmental movement
in the Western world, or many “First World”
mines closing due to exhausted ore, but
traditional geology departments were falling
out of favor and struggling with enrollment
and support. The classical “hard rock”
geology courses and professors were slowly
being replaced with “Earth systems” classes
covering loosely any Earth-related science
from climatology to meteorology to soil
contamination.
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How to Train your Geologist

Figure 3. Which environment would cultivate creative thought, fundamental understanding of the Earth, and likely lead to new discoveries?

Universities were under pressure to

DATA PROCESSING AGE

“modernize”, with many of the “old school”

then the university should aim to produce

(mid-2000 to today)

professors whose work was primarily

graduates who are scientifically sound general

The biggest and most defining change

field based replaced with environmental

geologists with a fundamental understanding

during the current period is the accessibility

generalists, laboratory geochemists, GIS

of mineralogy, structure, petrology, field

and use of personal computers to process

specialists, and other disciplines more

mapping, geomorphology, stratigraphy, further

massive data sets. The trend began in the

traditionally found in Geography, Cartography,

refined with upper-level courses in disciplines

late 1990s but by today we see almost

or Environmental Science departments.

such as petroleum geology or economic

everyone with laptops, tablets, smart phones,

geology. In short, if a student wants to learn

and interconnected devices on nearly every

geology, declined due to costs, liabilities, and

geography, GIS, environmental science or

mine and project site across the globe. We

the perceived need to generate generalist

other discipline that’s great! Just please don’t

now possess the ability to rapidly model the

Earth scientists. Additionally many students

try to pass it off as geology.

Earth in four dimensions (3D plus time) and

Field courses, the capstone of university

experienced a squeezing of core geology

During this time period, many of the larger,

the capacity to process a previously unheard

subjects resulting in many petrology/

well-funded mining corporations stepped

of amount of data. Therefore, it would be

mineralogy classes condensed into a single

up their graduate programs and became

a logical conclusion that our observations,

semester. These graduates, who have taken

increasingly selective as to which universities

understanding, and models of the Earth

one or two courses in multiple subjects

they recruited incoming graduates. It wasn’t

are more robust, better informed, and

such as environmental science, geology,

all negative though, as much of the applied

overall closer to “the truth” than ever before.

hydrology and a myriad of other physical

“real world” training shifted from universities

Unfortunately, in many cases we have become

sciences, become qualified for one thing –

to companies meaning the geologists lucky

data rich and knowledge poor.

attend graduate school to further specialize.

enough to land a role in a graduate program

Unfortunately, they tend to be ill prepared to

during this time greatly benefited from the

technology, instead of a fundamental

enter any specific industry or field without

development. Unfortunately, many did not

understanding, is a serious problem the

years in technician-level roles to learn the trade.

have this luxury. Additionally, students were

industry is facing. There has been a trend in

further hampered by several bust periods

the mining industry, likely accelerated by the

sciences mentioned in this article have no

where companies simply did not hire. This

recent boom, toward the geologist’s role being

merit, far from it! These are each important

in turn resulted in many geology graduates

reduced to a well-paid technician tasked with

disciplines in modern life and society but my

seeking careers outside mining or geology

collecting basic data, then inputting it into

arguments are simply do not label a degree

entirely such as evidenced by my old postal

a semi-automated system for use in mine

“geology” if the courses to obtain that degree

delivery guy had a degree in geology from a

planning. The norms are shifting away from

are not actually geology but instead generic

lower tier school.

scientific thinking, innovation, and creativity

I am not suggesting that the various Earth

Earth sciences.
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If a degree program is in “geology”

The reliance on data processing and

to efficiency and increasing the speed in
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task them with mind-numbing technician or

If the industry wants scientists to make

compromising quality (i.e. intrinsic models,

data entry work, is it any wonder we see a

discoveries then we need to start doing

automated sections, and blackbox software).

decreasing amount of geoscientists in upper

something to change.

Whether it’s the chicken or the egg isn’t

management and global mineral discoveries

clear but one has to think if your geological

on a downward trend? A paper presented six

THE SKY ISN’T FALLING QUITE YET…

workforce isn’t capable of creative, innovative,

years ago at the Prospectors and Developers

Of course not all is lost! The fact you are

and generative work you certainly won’t see

Annual Conference (PDAC) looked at the

reading this article and have persevered this

them leading companies. Alternatively, if there

trends of major mineral discoveries from 1950

long with it means there are geologists out

are no geologists in upper management, how

to 2009. Though this data isn’t quite up to

there who recognize this troubling trend and

does one expect proper development and

date, the trends are obvious (Figure 4).

want to address it. The good news is that

succession planning to train geologists to be
tomorrow’s leaders?

The reasons for the sharp decrease could

there are still a few post-graduate university

be the subject of an entire conference in

programs that are creating highly-qualified,

itself, but the recent insufficient training

classically trained geologists, with many

unfortunate personal experience of working

and development of geologists are likely a

dynamic junior explorers making discoveries

with multiple graduate geologists that made

contributing factor. The industry as a whole

around the globe.

me suspect their attendance at university.

must demand more of geologists but in the

Not only were some grads hopeless in the

same breath, be willing to support the training,

recommendations to consider if you want

field, many of them wanted nothing to do

mentoring, and development of individuals

to obtain well-qualified, highly engaged and

with stepping away from the comfort of their

if the expectation is to find the next world

capable geologists who will make discoveries,

cubicle and computer screen. Somewhere in

class ore body. If current expectations were to

improve your business, and lead the industry

their education, they believed that staring at

simply check boxes with logging data, create

forward. It doesn’t happen by itself,

endless spreadsheets or 3D wireframes would

graphs of assay values, and ensure drillers

it’s not free, and it takes a long-term view

be sufficient to work out complex geological

don’t kill themselves then I’d say we’ve already

and commitment by companies and

problems and effectively communicate their

achieved that today. But if that was truly the

professional societies.

recommendations to management. The good

case, why hire university-trained professionals

news is I’ve also had the privilege of working

when most of that work can be automated or

with some highly competent graduates, most

out-sourced to unskilled workers?

Over the past 15 years or so, I have had the

How to Train your Geologist

which outputs are produced, at times while

To start, I’ve presented a checklist of

of which were advanced degree students
working under great advisors at select
universities.

FUTURE TRENDS
So this brings us to today and a chance to
look at where the industry may be headed.
Undergraduate programs have been underdelivering classically trained geologists for
20+ years, company graduate programs seem
to be a distant memory due to cost cutting,
and ore bodies aren’t getting easier to find. Yet
the industry continues to ask, “where is the
next major discovery?”
If we don’t train our geologists in the
fundamentals of the science, teach them to
be creative thinking scientists, spend time to
mentor and development them, but instead
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Figure 4. Exploration discoveries 1950 – 2010 by Schodde, Richard, PDAC 2010, MinEx Consulting
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RECOMMENDATIONS FOR COMPANIES

How to Train your Geologist

• Commit to long-term graduate training.

24

• Screen your people well and only hire

• Provide a mentor. A mentor can’t be

Graduate geology programs must expose

the best. Set high expectations and don’t

someone who drew a short straw but

the geologist to mine geology, resource

settle for under-performers. Each graduate

needs to be a person who’s keen to develop

geology, exploration, and production

should be viewed as potential upper

someone and willing to spend the time

leadership roles over the first few

management or the next company Chief

and energy required. This may be a senior

years. Additionally, they should gain an

Geologist. When you view the new hire as

geologist, a manager, or even someone from

introduction to mine planning, surveying,

potentially your next boss, it starts to hit

outside the company but the importance

metallurgy/processing, logistics, finance,

home. If an individual does not thrive in a

of the student-teacher relationship is key

and management. Similar to mining

graduate program or rise to the challenge

and will separate out those determined to

engineering graduate programs, the

of a role, you’re only doing the company

succeed in the industry. A mentor should

individual needs to experience a wide

and the shareholders a disservice by

be someone who has seen career success,

range but be held accountable to produce

continuing to employ them.

not just been promoted due to attrition.

with high expectations. Graduates are

Additionally, companies must re-instate the

not for getting coffee or doing the

old “bag-carrier” roles that allow younger,

meaningless tasks, challenge them hard

high-potential geologists to gain insight into

and both the company and individuals will

the upper workings of management and the

greatly benefit.

challenges the business faces.
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RECOMMENDATIONS FOR GEOLOGISTS
• Graduate Degree. If you’re serious about

rocks wins! This has never been truer.

a career as a geologist, then obtain a

For a geologist to succeed they must

graduate degree (that means Masters or

be exposed to various terrains, field

PhD). Seek out a university with a strong

conditions, commodities, exploration

applied focus and healthy ties to industry.

techniques, mapping, and as many field

Use the connections, internships, research

trips as possible. It’s rare these days to

projects, and alumni to leverage a broader

hear of a company sponsored field trip

exposure to the industry. Take as many

to allow geologists to gain a broader

field trips as humanly possible. If you’re

understanding of an area, mine site,

already a working professional, consider a

or a district. Additionally, presenting at

part-time program or graduate certificate

conferences and attending talks are key

but keep learning!

to facilitate learning, share new ideas,

• Define a development plan, at least a 5

and collaborate with other professionals

year plan with options to vary depending

which is what science is all about.

on changing interests. This may be a

Denying geologists the ability to attend

graduate development plan or a late-

industry conferences greatly inhibits

career plan, the important thing is to just

their ability to learn from others outside

have a plan. The simple analogy is true

their immediate network or team.

that you won’t get to where you want
without a map. A mentor comes in handy
here when you’re stuck.

• Challenge your Comfort Zone. Comfort
is the antithesis of innovation and original
thought. This point is more geared toward
mid-career professionals but may apply
to many. As soon as your job becomes

comfortable with the uncomfortable.

• Find time to stop, think, and
question. Many times we get caught
up being busy and mistake it for being
productive. We must stop to think
about what value we’re providing or
why we’re collecting the data, how is it

Kalgoorlie Field Trip

• The Geologists who sees the most

being used, and is there a better way.
Schedule time to think big-picture, ask
yourself if the work you’re doing is
directly contributing to the company’s
goal (first, make sure you know what
are the company goals!). Is your
daily work akin to the creativity and
innovation of Google or more similar
to a Ford assembly line?

• Peer group – To steal a quote from
Jim Rohn “we are the average of the
five people we spend the most time
with”. Consider that your peer group
heavily influences your work habits,
drive, ambitions, and especially your
expectations. If you look around
and find that you’re the smartest or
hardest working person in a room, it’s
time to change rooms.

second nature, find a new job. Learn as
much as you can from other disciplines,
about the mining business in general,
get exposure to various commodities,
and never stop learning. Personal and
professional growth does not happen
while in your comfort zone. Learn to be

Specialist resources advisory
and consulting services group

To recap, ensure you have a sound

Our expertise and fresh thinking ensures
strong sustainable relationships with our
clients

understanding of the fundamentals and feed

TALK WITH CONFIDENCE TO OPTIRO TODAY
WE LOOK FORWARD TO TALKING WITH YOU

and creative thought. Take time to make

Ian Glacken – Director of Geology

BSc (Hons), MSc (Min. Geol), MSc (Geostatistics),
FAusIMM(CP), CEng, FAIG

iglacken@optiro.com

Level 1, 16 Ord St, West Perth 6005

T: +61 8 9215 0000

www.optiro.com
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your curiosity daily with new challenges

a development plan, seek out advice from

Thank you for taking the
time to read this article as I hope it helps
open some eyes to the broader industry
trends and we start reinvesting in people
and science going forward. I encourage
you to comment, provide feedback, and

respected peers, and ensure you’re being

share with your friends. To keep up to

challenged. If you lack the fundamentals, find a

date on our articles, references, and

way to get back to basics and get a mentor to

material please join our Community by

guide you on your journey.

subscribing here. Don’t worry, it’s all free!
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With your AIG membership, save on financial and lifestyle products and services.
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AIG, in partnership with Member Advantage, provides our
members with access to an exclusive range of savings on dining,
movie tickets, accommodation, airline lounge memberships,
package tours, shopping and more.
These services are available to use at any time and can be
accessed by phone, your digital membership card or via the
Member Advantage website. For further information, visit:

www.memberadvantage.com.au/aig
or call 1300 853 352
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VIC Travel Awardee - Helen McFarlane

Helen McFarlane:
Victorian Travel Award
Recipient Report
Helen McFarlane
School of Earth, Atmosphere and Environment,
Monash University

I

was fortunate enough to be awarded a

Me looking

generous Travel Grant from the Victorian

extremely excited

division of the Australia Institute of

to be attending the

Geoscientists (AIG) to partially cover my travel

35th International

expenses to attend the 35th International

Geological

Geological Congress. With AIG’s support, I

Congress, held at

was able to present my research to a diverse

the Cape Town

group of highly experienced international

International

researchers.

Convention Centre,

The 35th International Geological Congress
took place from the 27th of August to the

Cape Town, South
Africa.

2nd of September, 2016, in Cape Town, South
Africa. The conference was facilitated by a
number of major organisations, including the
International Union of Geological Sciences,
Minerals Resources (South Africa), the Council
for Geoscience with major sponsorship from
Exxaro, Vale, Pangea Exploration Pty Ltd and

evolution of SW Ghana. Results included a

largely comprised distinguished researchers

AngloGold Ashanti. It attracted researchers,

new litho-tectonic map and metamorphic map

who specialise in Paleoproterozoic

industry representatives and geo-technicians

of the Sefwi Greenstone belt and the adjacent

terranes, as well as a number of industry

from all over the world. The conference

Sunyani and Kumasi metasedimentary

representatives. The questions and dialogue

comprised oral and poster presentations for

basin, derived from regional geophysical

subsequent to the presentation were

five full days, covering a significant range

datasets and constrained by extensive

fruitful and thought-provoking, and I had a

of research topics and new technological

regional mapping, petrophysical data and

number follow-up discussions which I found

advancements.

thermodynamic modelling. One of the key

highly beneficial for extending the depth of

points of the talk highlighted evidence of

my research.

I gave an oral presentation, titled “Lower
and middle crust exhumation during

collisional tectonics, associated with high-

Paleoproterozoic accretionary tectonics: Key

grade metamorphism, occurring more than

number of talks and posters presented

new evidence from the Sefwi Greenstone belt,”

50 million years after peak metamorphism

throughout the week at the conference, the

presented as part of a session focusing on the

in NW Ghana. Such evidence suggests a

majority of which were of an exceptionally

geodynamics and metallogenesis of the West

diachronous metamorphic and deformational

high calibre. I spoke to a number of

African Craton.

history for the West African Craton, which has

researchers about new techniques and

interesting implications for cratonic assembly

interesting results, which gave me much food

during the Paleoproterozoic. The audience

for thought.

In the talk, I presented a new interpretation
of the structural and a new metamorphic

AIG NEWS Issue 126 · December 2016

I learnt a great deal from the extensive
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VIC Travel Awardee - Helen McFarlane

I would like to thank AIG Victoria Branch
for their generous support in the form of
the travel grant. My attendance would not
have been possible otherwise. It was a
great opportunity to present and promote
my research to a highly relevant and wellversed audience and the discussions I had
throughout the week were of great value to
the development of the research. Additionally,
I made some excellent contacts for future
collaborations, all in the stunning setting of
Cape Town. It was a real pleasure to explore
such an iconic location, whilst attending
such a major geology conference.

One of my many photos of the impressive and
imposing views of Table Mountain, taken from the
waterfront of Cape Town.

CSA Global

Mining Industry Consultants
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For expertise and services from project
generation through to mine production,
CSA Global cover all stages of the
exploration and mining cycle.
Our broad experience and integrated approach result in high quality
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CORPORATE
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Bursary Awardee - Martin Schwindinger

Martin Schwindinger:
Victorian Travel Award
Recipient Report
Martin Schwindinger
School of Earth. Atmosphere and Environment,
Monash University

T

he awarded travel grant from the

exchange between

Victorian division of the AIG helped

magmas during

to cover parts of my travel expenses,

these interaction

which allowed me the participation on

and the local role of

an international conference and a related

water-fluxed melting,

workshop. I successfully presented a poster to

which explains the

an audience of international researchers.

large melt fraction

The “2nd European Mineralogical

Me and my poster
“Mixing between granites

at relative “low”

and diatexites“ at the

conference” took place in Rimini, Italy

metamorphic

from the 11 September – 15 September

conditions. The

2016. The conference was organized by

mainly academic

the Mineralogical Societies of Europe

audience was very interested in my work and

Small poster session in between the lectures

and attracted numerous researchers who

allowed me to have many fruitful discussions

allowed every student to present their own

presented their work in a multitude of different

in which I was able to learn and get new ideas

work and to receive feedback and suggestions

sessions from a broad range of geological

for my future research.

how to apply the learned material to the own

sciences. My poster “Mixing of granite and

Following the conference I travelled to

EMC2016 in Rimini, Italy

research. I really enjoyed being part of this

diatexite: Examples from Kangaroo Island”

Vienna to participate on a workshop organized

course, because I could get insights in a (for

formed part of a session with emphasis on

by the European Mineralogical Union from

me) new field and ideas how to implement

high grade metamorphism and the origin of

the 19 September – 23 September. The

these in my work on granitic rocks.

granites magmas in the continental crust.

workshop was set up as a series of lectures

In this poster, I showed how wide arrays of

from international researchers and teached

supporting my research with this travel grant,

hybrid granites formed in response to the

basics and new advances in the field of

without which I probably could not have done

interaction of different crustal magmas.

mineral reaction kinetics (e.g. diffusion,

it in the same way. Numerous conversations

A main point of the poster was the fluid

nucleation, crystal growth mechanism).

and discussions with researchers and

I would like to thank AIG Victoria for

students form similar, but also very different
field of study, helped to further develop my
research project. In addition, many new and
promising contacts were made, allowing for
future collaboration. Another advantage of
going to conferences, is that these tend to
take place in very nice locations, and so I
was lucky to finally visit Vienna and the
Adriatic Sea.

Participants of the MRK2016 - University of
Vienna, Austria.
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Employment prospects for
Australian geoscientists continue
to improve, albeit slowly
Employment results

Andrew Waltho
AIG Federal Council

E

mployment prospects for Australia’s

underemployed rate fell by only 1.3% from

professional geoscientists

20.2% to 18.9% for the same period. Almost

continued to improve gradually in

55% of self-employed geoscientists were

the three months between 30th June and

unable to secure more than one quarter of

30th September 2016.

their desired workload during the quarter,

The picture emerged in results of the

pointing to a real unemployment rate of 24.2%,

latest quarterly survey by the Australian

down from 27.6% at the end of June.

Institute of Geoscientists (AIG) in which

The employment survey results for

respondents provided information about

different states were again mixed. The

their employment prospects during the

highest combined rate of unemployment

September quarter of 2016.

and underemployment was evident in

At 30th September 2016, the

South Australia, followed by New South

unemployment rate amongst Australian

Wales/ACT (Figure 2). The low levels of

geoscientists was 13.9% and the under-

unemployment and underemployment in the

employment rate was 18.9% (Figure 1).

Northern Territory reflect a small sample and,

The unemployment rate fell 2%,
from 15.9% at the end of June and the

potentially, a contraction in exploration and
mining activity.

© ingimage.com

Figure 1. Geoscientist unemployment and under-employment in Australia June 2009 –
September 2016.
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“

... Almost 55% of self-employed

geoscientists were unable to secure more than
one quarter of their desired workload during the
quarter, pointing to a real unemployment rate of

Employment results

24.2%, down from 27.6% at the end of June.

The Northern Territory aside, the greatest
decrease in geoscientist unemployment
was evident in Queensland, where the
unemployment and under-employment
rates fell by 5.5% and 3.2% respectively
(Figure 3). Queensland and the Northern
Territory were the only states in which
unemployment and underemployment fell.
New South Wales was the only state in which
unemployment increased.
More than 58% of unemployed and
underemployed geoscientists have been
without work for more than 12 months.
Long term unemployment amongst
geoscientists continues to be a serious and
persistent issue (Figure 4). The proportion

Figure 2. Geoscientist unemployment and underemployment by State.

of geoscientists who have been unemployed
for more than 12 months is essentially
unchanged from the previous survey.
Some 48% of unemployed and underemployed geoscientists said that they were
not confident of regaining their desired level
of employment within the next 12 months.
More than 80% of unemployed and
under-employed geoscientists were
seeking to return to their profession when
circumstances permit, while 5% were
looking to leave their profession and seek
employment in another field.

Figure 3. Changes in state unemployment and underemployment during Q1 2016.
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Amongst geoscientists currently in
employment, more than 88% were confident
of retaining employment for more than
12 months and almost 11% returned to
full employment in the September quarter
following a period of unemployment. More
than a quarter of employed respondents

Employment results

reported that their employment conditions
had improved during the September quarter,
57% reported no change in employment
conditions while almost 17% reported that
their employment conditions had declined.
Almost 64% of survey respondents worked,

Figure 4. Length of unemployment amongst Australia’s geoscientists.

or are seeking work in exploration and mining.
A further 14% work in metalliferous mining,

For the first time, the survey asked

years of experience for geoscientists in

and almost five percent in energy resource

respondents to state their gender. About

Australia by gender, shows that women are

exploration and production. Almost six

84% of respondents were male, 16%

best represented amongst geoscientists with

percent of Australian geoscientists now

female. The unemployment rate amongst

less than 15 years experience.

work in engineering, environmental and

female geoscientists was 9.4% and the

groundwater resource management geology.

underemployment rate 15.9% (compared

taking up geoscience as a career over the last

About 4.5% of Australian geoscientists work in

with 13.9% and 18.9% respectively for the

15 years than previously.

government roles.

profession generally). Figure 5, presenting

This trend potentially reflects more women

THE COMPLETE SOLUTION >
QUALITY DATA, DELIVERED EFFICIENTLY
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Employment results
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The lack of geoscientists with 15 to 20

“Two successive quarters of improved

“Any improvement in the employment

years of experience is interpreted to be

employment prospects for geoscientists in

situation is most welcome” Mr Waltho said.

an outcome of the downturn in Australia’s

Australia is most welcome” said AIG Council

exploration and mining industry in the late

member Andrew Waltho. “We haven’t seen

work in minerals and energy exploration,

1990s-early 2000s, as does the dip in the

that since September 2014 but Australia’s

mining and production – every metal used by

curves at 25-30 years of experience.

geoscientists are far from out of the woods

society, coal, natural gas, oil, uranium and a

Figure 5 also suggests that Australia’s

as far as employment is concerned”. “There

wide range of industrial minerals used in an

geoscientists are ageing, with 25% to 30%

has ben growing anecdotal evidence that the

incredibly broad range of applications from

having 30 years or more experience, who

situation for geoscientists has been improving

making concrete to production of fertilisers

would be in their early to mid-fifties and within

as the exploration and mining sectors

and food processing”. “Australia needs a

10 to 15 years of retirement. This poses

recover from what has been a prolonged and

productive resources sector”. “Geoscientists

a challenge for the profession in ensuring

damaging downturn”. “The impacts of recent

possess the core skills to make this a reality”

that skills and experience amassed by more

commodities prices probably came too late

Mr Waltho said. “There have been some

experienced geoscientists are passed on

to be reflected in this survey but we will be

tangible programs to promote exploration

to early career professionals, something

keenly watching the results of the next survey

in several states, included initiatives that

which AIG is addressing in a structured and

in December” Mr Waltho said. “These results

subsidise drilling to test new concepts and

considered manner through an evolving,

still show uncertainty in the sector, with

targets, releases of prospective land and the

formal mentoring program in which all

decreases in unemployment being matched

introduction of new mineralogical analysis

members are able to participate as either

by increases in under-employment for self-

technologies in core libraries, all of which play

mentors or mentees.

employed geoscientists in most states”.

a role in attracting exploration investment”

“Well over 85% of Australian geoscientists

Mr Waltho said. “What we haven’t seen,
however, is real progress on streamlining both
tenement acquisition and relinquishment
processes which are key to ensuring
investment in mining and exploration is used
productively”. “Gaining access to land in a
timely manner is critical, particularly for junior
explorers who are regarded by many as the
“innovation factory” in Australian exploration”
Mr Waltho said. “Right or wrong, discoveries
are made by testing targets which is what’s
sorely needed now”.
The survey received 766 responses (more
than one in ten geoscientists in Australia).

Figure 5. Australian geoscientist experience by gender.
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IAH Seven Wonders

1: A vast expanse
of groundwater
with surprising
intricacies - The
Great Artesian Basin
Seven Wonders of
the Hydrogeological
World (in Australia)
In an effort to raise the national profile
of hydrogeology, the Australian branch
of the International Association of
Hydrogeologists (IAH Australia)
launched a competition in 2010,
challenging interested parties to
nominate Seven Wonders of the
Hydrogeological World (in Australia).
With a $1000 cash prize on offer
for the best submission, entries were
impressive, varied and reflective of the
diverse and abundant hydrogeological
wonders Australia has to offer.
Submissions were assessed on the
basis of scientifc merit, interest to
scientific media, visual amenity, quality
of submission and public interest. Of

Dr David Allen
Reproduced with thanks to the International
Association of Hydrogeologists,
Australia National Chapter

O

ne hundred and seventy million
hectares of Eastern Australia
are comprised of the Great

Artesian basin. Within the thickness of
this basin, averaging 1000m, exists a vast
expanse of groundwater which is trapped
within sandstone and conglomerate layers
interleaved with clayey layers.
The groundwater can only penetrate the
clayey layers at some geological faults
and through man-made bore holes. Where
pressure is sufficient the water erupts at the
surface forming mound springs and artesian
bores. The hot temperature and dissolved
minerals within the erupting water are

the wonders nominated, there were
seven clear standouts.
Over coming issues of the AIG
News, we will be featuring each
of these wonders, continuing
with number 1: A vast expanse of
groundwater with surprising intricacies
- The Great Artesian Basin.
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Figure 2. Table-top shaped hills (Mesas) reflect
prior sea-bed or land surfaces and indicate the
extensive erosion that has taken place across the
vast basin while it has been folded and faulted to
form the host to the groundwater flow system we
now observe (The Breakaways – Coober Pedy,
South Australia).
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Figure 1. Mound springs, such as are common along the Oodnadatta Track in South Australia,
erupting hot mineral-rich groundwater give testimony to vast underground flow pathways
pressurized by either connection to recharge sites far away or simply by settling of fault-bound

IAH Seven Wonders

basin sediment.

Key points of interest
1 Vast uniformity – testimony to origin beyond equal
in modern day geological processes;
2 Opals – created by groundwater;
3 Mound springs – temperature indicative of
groundwater flow through great depths;
4 Artesian bores.

evidence of the deep pathways through which

right conditions, precipitate opal into

it has flowed. Pressure has been created as

various sites within the weathered

water has infiltrated into sandstones and

portion of the basin rocks. Rare

conglomerates along the upturned edges of

occurrences of opal crystal structure

the basin or simply by settling of fault-bound

within the otherwise very common

basin sediment. The vast horizontal uniformity

silicate rich weathering profile refract

of these layers permits this pressure to be

light in such a way as to create intricate

transferred thousands of kilometres down

plays of colour. Observations of miners

into the lower-lying parts of the basin. This

have determined that opal forms in places

uniformity, reflected by much of the surface

where specific silicate rich groundwater

terrain, gives testimony to deposition

penetrates into margins of clayey layers.

processes without parallel in the present day.

Geological faults, buried vegetation, buried

Further, across the basin, there exist table-top

shells and even buried dinosaur bones have

shaped hills (mesas) that reflect prior land or

been suitable for opal formation. Groundwater

sea-bed surfaces and give testimony to vast

has played a role in the preservation, by the

watery erosion on a scale that is difficult to

process of opalization, of a record of life and

comprehend. Travellers crossing the expanse

processes that existed during the late stages

of the basin are awe-struck by plainness yet

of formation of the Great Artesian basin. It

within such apparent plainness there exist

also sustains life today through the many hot

surprising intricacies such as localized sites

artesian bores and springs that provide water

where dazzling light refraction phenomenon

for grazing animals and townships across the

is created by opal, formed by percolation of

basin.

the basin’s groundwater. Silicate minerals
dissolved within the groundwater, under the
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Figure 3. Opals, formed by groundwater processes,
add surprising intricacy to the otherwise vast
plainness of the Great Artesian Basin.

Specialist resources advisory
and consulting services group
Our expertise and fresh thinking ensures
strong sustainable relationships with our
clients
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NOMINATION OF THE
GREAT ARTESIAN BASIN
SPRINGS AS ONE OF
AUSTRALIA’S SEVEN
HYDROGEOLOGICAL
WONDERS

The Great Artesian Basin
Applicant: Rachael Wroe

WHAT
The Great Artesian Basin is one of the largest underground water reservoirs in the

IAH Seven Wonders

world covering an area of ~1.7 million km2. It stretches from the most northern point of
Lynn Brake

Queensland down past central South Australia (Figure 1). The basin underlies ~20% of

Water Advisory Consultant

the Australian continent and a large portion (~40%) of the Darling River Basin. The basin

South Australian Arid Lands Natural

stores ~64900 million megalitres of water, enough water to fill Sydney Harbour ~130

Resource Management Board

000 times! The total recharge area of the basin is ~10% of its’ total area with the major
recharge area is located along the eastern margin of Queensland and New South Wales.

The Great Artesian Basin (GAB) of Australia
is one of the largest groundwater basins in
the world covering 22 % of the Australian
continent. The GAB is an iconic aquifer
system of both national and international
significance. The hydrogeology of the Basin
supports the world famous GAB Springs.

can occur as a result of water extractions

There are more than 600 springs and spring

these natural springs are culturally very

near the springs or as a result of decreases

groups mostly around the northern and

important. Historically the GAB springs have

in potentiometric head caused by large water

western margins of the Basin where the

provided the only reliable source of fresh

extractions from bores many kilometres from

water bearing aquifers and aquitards are

water for human all activity in arid parts of

the springs.

nearer the surface. These springs range in

Australia. GAB springs were the only reliable

As well as changes in flow, unacceptable

size from small soaks to spring complexes

water source for Aboriginal people in central

impacts on spring-dependent ecosystems can

with large pools and hundreds of individually

Australia for thousands of years. These

also occur as a result of current or historical

flowing vents. Some springs provide base

vital water sources set the boundaries for

land-use in and around the springs. Current

flows to rivers during the dry season. Natural

dreaming lines and trade routes and remain

land use includes mechanical disturbance

discharge from the Basin through springs

important sights of cultural significance for

or impacts from grazing and other changes

supports natural communities containing a

local indigenous groups. The string of springs

that that effect natural processes or

wide variety of endemic species in isolated

along the western boundary of the Basin

population dynamics. Historical land use

water dependent ecosystems surrounded by

in central Australia also guided European

has introduced excavations, weeds and feral

an otherwise largely waterless landscape.

exploration and development through the

animals that threaten biological relationships

central inland during the 19th and early 20th

and spring flows.

The isolated nature of the GAB Springs has
resulted in the preservation of many endemic,

centuries; beginning with early explorers to

rare and relict species of great ecological,

afghan trading routes, the overland telegraph

on them are very dynamic. Major spring

evolutionary and biogeographical significance

and the Ghan railway.

complexes can have hundreds of vents

both to the nation and the world. The lake
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As well as their ecological significance,

The greatest challenge in the management

Springs and the ecosystems that depend

through which water discharges. The rate of

Eyre Basin (LEB) is a surface water catchment

of the GAB is the maintenance of pressure

flow from individual vents and the number

that overlies the GAB. Many water holes, lakes

to supply the GAB springs. Small changes

of vents within the complex that flow at any

and rivers within the LEB are supported by

in pressure near springs can cause springs

time naturally changes causing moist habitat

upward leakage form groundwater from the

to cease to flow or change flow patterns

patches that support populations to shift

GAB aquifers. This interconnection between

resulting in immediate or subtle changes

and change along with them. This natural

groundwater from the GAB and surface water in

to plant and animal populations that result

variability makes it difficult to predict and

the LEB is of great environmental significance

in local extinctions of populations and

identify unacceptable changes caused by

though largely unknown and unexplored.

ultimately species. These pressure changes

water extraction and land use.
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WHY SO WONDEROUS?
1 It is a vital water resource in our predominantly semi-arid/
arid climate and provides water in many inland areas.

2 It contains extremely old groundwater that ages up to 2
million years old in the central portion of the basin near
the South Australia–Queensland border (Herczeg 2008)

IAH Seven Wonders

3 The sheer extent and size is incredible!

Figure 1. Map showing extent and structure of the Basin, and direction of
flow http://www.gabcc.org.au/public/content/ViewCategory.aspx?id=52

REFERENCES
Department of Environment and Resource Management Queensland, Great Artesian Basin Fact Sheets,
[http://www.gabcc.org.au/public/content/ViewCategory.aspx?id=92] Accessed online 11/3/2011
Great Artesian Basin Coordinating Committee Website [http://www.gabcc.org.au/public/content/
ViewCategory.aspx?id=52] accessed online 11/3/2011. Herczeg A. 2008. Background report on the
Great Artesian Basin. A report to the Australian Government from the CSIRO Murray-Darling Basin
Sustainable Yields Project. CSIRO, Australia. 18pp.
Radke BM, Ferguson J, Cresswell RG, Ransley TR, Habermehl MA (2000) Hydrochemistry and
implied hydrodynamics of the Cadnaowie – Hooray Aquifer, Great Artesian Basin. Bureau of Rural
Sciences, Canberra ISBN 0 642 47554 7

SYDNEY MINERAL EXPLORATION
DISCUSSION GROUP

Figure 2. The pale blue-green areas on the central map depict relatively thin
sedimentary sequences, whereas the dark blue area is the thickest part of
the basin (Radke et al., 2000).

bringing
geoscientists
together
SMEDG is a group of enthusiastic geoscientists
who discuss techniques and concepts of mineral
exploration on an informal basis. Everyone is welcome,
especially students and professionals seeking to learn
and update their skills and networks.

Come and join us on the
Christmas SMEDG Cruise
16th December
SMEDG Inaugural Dinner and Life Member Presentation

Stay tuned for
Mines & Wines 2017

Stay in-touch at www.smedg.org.au for up-coming events
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IAH Seven Wonders

NOMINATION OF THE
GREAT ARTESIAN
BASIN NATURAL
MINERAL SPRING
BATHS IN NORTH
WEST NSW AS ONE OF
AUSTRALIA’S SEVEN
HYDROGEOLOGICAL
WONDERS
NOMINATION BY:
Australian Local Government Association

NOMINATION TO:
George Gates representing IAH

“There is nothing so peaceful, so relaxing,
so all encompassing. Its not like having a
bath at all, its like surrendering your body for
a while, letting it drain of all residual energy
knowing it will come back fully charged”.
That’s the experience of one of the many
hundreds of thousands of visitors to one
of the Great Artesian Basin (GAB) natural
mineral spring baths in north western NSW.
The most famous of these is the Hot
Mineral Baths located at Moree. Originating

Lightening Ridge Artesian Bore Baths

in 1895 and discovered accidentally when
searching for irrigation water, the Moree
Hot Mineral Baths attract 300,000 visitors

Equally importantly though, the Baths have

of all ages and nationalities each year.

iconic social significance:

Drawing mineral laden water (which
could be up to two million years old) from
almost a kilometre down, many believe in
the healing and rejuvenating properties of
Baths, long recognised in other countries
around the world.

• they have significant cultural heritage for
indigenous Australians

• they are a major social gathering point
for non-indigenous locals

• they have undoubtedly provided the first
visual appreciation of the wonders of
the GAB to millions of Australian and
overseas visitors alike

• they figured prominently as a focal
point during the Freedom Rides which
provided powerful and symbolic impetus
to the pursuit of indigenous equality.

Beyond Moree there are other GAB natural
mineral springs baths located across the
north-west including those at Boomi, Pilliga
and Lightning Ridge.
The rejuvenating water that flows up from
the GAB at about 43 degrees C to the Pilliga
Artesian Bore Baths, has being doing so for
well over a century. This facility is found just
east of the village of Pilliga.
The Artesian Baths at Lightning Ridge have
Moree Hot Mineral Baths.

been an iconic local attraction for the diverse
population of Lightning Ridge as well as its
many thousands of visitors for many years.
The ancient, mineral rich GAB water arrives
at the surface at around 50 degrees C and
is allowed to cool to a more comfortable 42
degrees C before entering the main bath.
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Expanding Earth Theory

Is Plate Tectonics better suited to
an increasing radius Earth Model?

© ingimage.com

Dr James Maxlow, Retired
Professional Geologist

C

onsidering the vast amount of

sized Earth—the current dogma—we must

have only been available since 1990 and 2000

research effort that has gone into

at least test this observational data by using

respectively. These include:

making sure plate tectonics remains

global geology to see if the data, and hence

• Completion of bedrock geological

the dominant tectonic theory in science

the basis of plate tectonic theory, are better

mapping and age dating of all continental

today, plate tectonics on anything other than

suited to an increasing radius Earth scenario.

and seafloor crusts (Geological Map of

a constant radius Earth model may seem

This test has never been done using modern

the World, CGMW & UNESCO, 1990), and

counterintuitive and counterproductive. In

observational data and hence urgently needs

fact, apart from its implicit assumption of

to be done before continuing to ridicule and

data collection and recognition of the

a constant radius Earth, there is very little

unscientifically reject this proposal out of hand.

significance of large quantities of solar

in plate tectonic observational data that

The testing and quantification of plate

• Post-year 2000 space-based near Earth

wind related charged electron and proton

is incompatible with the largely historical

tectonics on an increasing radius Earth

particles entering the Earth (European

expanding Earth theory, and vice versa.

model is based on an extensive range of

Space Agency).

It is the same global data gathered about

modern global data from the fields of geology,

the same Earth. What is exemplified in this

geography, biogeography, palaeoclimate,

here heavy reliance is placed on the published

paper is rather than continuing to insist

palaeomagnetics, metallogeny, fossil

Geological Map of the World map (CGMW &

that we confine modern plate tectonic

fuels, and space geodetics. Two important

UNESCO, 1990) (Figures 1 & 2) to geologically

observational data and plate tectonic thinking

contributions to scientific understanding of

constrain assemblage of both the oceanic and

to a mathematically constrained constant-

the Earth, which are particularly relevant,

continental plates back in time.

AIG NEWS Issue 126 · December 2016

In the modelling study briefly introduced
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In order to constrain plate assemblage, all
mathematical-based preconceptions about
Earth surface areas are simply ignored in
order to both measure the ancient surface
area of the Earth and establish a formula

Expanding Earth Theory

to determine an ancient Earth radius at any
moment in time. This geological mapping and
measured surface area data are then used to
accurately constrain plate assemblages on
small Earth geological models of the ancient

Figure 1. Geological Map of the World (CMGW & UNESCO, 1990) showing time-based bedrock geology

Earth extending from the early-Archaean,

reproduced in Mollweide projection.

some 4,000 million years ago, to the presentday plus one model extended to 5 million
years into the future.
The seafloor geological mapping shown
on the Geological Map of the World was
initially used to constrain the location and
assemblage of all seafloor crustal plates
on smaller radius Earth models (Figure
3). Moving back in time, this assemblage
involves progressively removing each
coloured seafloor stripe in turn and refitting
all remaining plates back together along their
respective mid-ocean-ridge spreading zones.
This geological assemblage method contrasts

Figure 2. Geological timescale legend showing the various colours of the continental and seafloor crustal
ages as shown in Figure 1. Seafloor crustal ages are in millions of years before the present-day.
Modelling the seafloor crustal plates

together with a high degree of precision along

strongly with the apparent-polar-wander

on small Earth models consistently show

their respective mid-ocean-ridge spreading

based assemblage used in conventional plate

that all plates assemble back in time with a

zones. This single unique plate-fit contrasts

tectonic modelling studies.

single unique fit, where all plates assemble

with the multitude of poorly constrained
plate-fit options and ill-defined schematic
supercontinental assemblages proposed by
conventional palaeomagnetic studies. The
uniqueness of small Earth assemblages also
contrasts strongly with the conventional plate
tectonic requirement to arbitrarily fragment
continents in order to comply with the
seafloor mapping data. It also contrasts with
the requirement to dispose of large areas of
inferred pre-existing crust beneath subduction
zones in order to maintain the maths-based
constant surface area premise.
What is seen from the seafloor small
Earth modelling studies is that all remaining

Figure 3. Spherical small Earth models of the Jurassic to present-day increasing radius Earth. Each
small Earth model demonstrates that the seafloor crustal plate assemblage coincides fully with seafloor
spreading and geological data and accords with the derived ancient Earth radii (Maxlow, 1995).
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continental crusts unite precisely to
form a single complete global Pangaean
supercontinental crust during the late-Permian
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Period, at around 50 percent of the present
Earth radius. At that time the bulk of the
seafloor volcanic crust, along with much of
the atmosphere and hydrosphere, are retained
within the mantle from where they initially came

Expanding Earth Theory

from. From this Pangaean supercontinental
assemblage, continental sedimentary basins are
then shown to merge to form a global network
coinciding with relatively shallow continental
seas and the ancient supercontinents and seas
are, in turn, defined by the variation in coastal
outlines and sea-levels.
Testing the application and viability of
plate tectonics on small Earth models back
to the early-Archaean requires an extension
of the fundamental cumulative seafloor
crustal premise to include continental crusts.
Continental crust is reconstructed on preTriassic small Earth models by considering
the primary crustal elements cratons, orogens,
and basins. In order to construct small Earth

Figure 4. Spherical Archaean to future small Earth geological models. Models show relative increase in
Earth radii over time showing both continental and seafloor geology. Models range in age from the earlyArchaean to present-day, plus one model projected 5 million years into the future (Maxlow, 2014).

assemblage of the most ancient Archaean
cratons and basement rocks existing on Earth
today; all other rocks, minerals, and elements
are simply returned to their places of origin.

models, further consideration is given to an
increase in Earth surface area occurring as
a result of crustal stretching and extension
within an established network of continental
sedimentary basins.
Moving back in time, this crustal extension
is progressively restored to a pre-extension,
pre-stretching, or pre-rift configuration by
simply removing young sedimentary and
intruded magmatic rocks and reducing the
surface areas of each of the sedimentary
basins in turn, consistent with the empirical
geology shown on the Geological Map of
the World (Figure 1). During this process, the
spacial integrity of all existing ancient cratons
and orogens is retained until restoration to
a pre-orogenic configuration is required. By
removing all basin sediments and magmatic
rocks, as well as progressively reducing the
surface areas of the sedimentary basins in
turn, a series of small Earth models can be
readily assembled back to the early-Archaean
(Figure 4). During the early-Archaean
the primordial Earth then comprised an
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The outcomes of an extensive range of
additional data modelling on each of the small
Earth models are that:

• Formation of the ancient supercontinents
and breakup to form the modern

Expanding Earth Theory

continents as well as sympathetic
opening of each of the modern oceans is
shown to be predictive, progressive, and
evolutionary.

• All diametrically opposed ancient
magnetic north and south poles are
precisely located using published
palaeopole data.

• Established poles and equator coincide
fully with observed climate zonation and

Figure 5. A schematic cross-section of the present-day Earth highlighting the influence of charged

plant and animal species development.

electrons and protons entering the Earth resulting in increase in mass and radius over time.

• Coastal geography defines the
presence of more restricted continental
Panthalassa, Iapetus, and Tethys Seas,
which represent precursors to the
modern Pacific and Atlantic Oceans
and emergent Eurasian continents
respectively.

• Plant and animal species evolution is
intimately related to supercontinental
development, the distribution of ancient
continental seas, and changes to climate
zonation.

• Extinction events are primarily related to
and coincide with a number of drastic
and prolonged changes to sea-levels.

• The spatial and temporal distribution of
metals across adjoining continents and
crustal regimes enables mineral search
and genetic relationships to be extended
beyond their known type localities.

• The presence of fossil fuels highlights
the global interrelationships of resources
coinciding with the distribution of a
network of Palaeozoic continental seas
and low-lying terrestrial environments.

It is fair to say, however, that this is not

accept the empirical evidence in support of

the problem that people see when modelling

this proposal, and revise the current plate

plate tectonic data on an increasing radius

tectonic theory? Or do we continue to turn

Earth model. The fundamental problem that

a blind eye to the observational data and

scientists and the general public have is

acceptable mechanism and instead remain

comprehending where did the huge volume

supportive of an outdated theory based on

of material making up the seafloor crusts and

a pre-assumed mathematically constrained

underlying mantle go to when moving back in

constant Earth radius premise?

time in order to reassemble the continents?

In strong contrast to what was available 50

And, more importantly, where does this huge

years ago when this increasing radius Earth

volume of material come from when moving

concept was initially rejected, the influence

forward in time? From this perceived problem,

of charged solar wind-related particles

it would seem that it doesn’t matter how

emanating from the Sun on the near Earth

unique or empirical the constructed models or

environment has only been available since

data modelling are, if an explanation for these

the Cluster II satellites were launched by

observed phenomena cannot be given to

the European Space Agency in year 2000.

the satisfaction of scientists and the general

The new space-based observational data

public alike then all increasing Earth radius

subsequently collected has highlighted

theories must remain rejected.

the introduction of large quantities of solar

It is fair to then ask the very pertinent

wind-related electrons and protons into the

question that if an acceptable causal

Earth, propelled by the Earth’s magnetic field.

mechanism is proposed, as palaeomagnetics

This influx begs the question as to what is

did for the rejected continental drift theory

happening to these particles—the building

during the 1950s, do we seriously consider

blocks of all matter on Earth—once they enter

this mechanism, test the new proposal in light

the Earth?

of modern plate tectonic observational data,
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It is envisaged that new matter is

instead shown to be a simple, evolving, and

increase in Earth mass and radius over time

synthesised mainly within the reactive upper

is based on, but not necessarily constrained

core or D” region of the lower mantle which in

to, the input of charged solar wind related

turn results in an increase in Earth mass. This

or interested persons, you therefore have

electrons and protons originating from the

growth of new matter causes the mantle to

the right to access this new technology and

Sun. It is envisaged that magnetically charged

increase in volume. This increase in volume is

all that flows from rejecting old established

electrons and protons enter the Earth’s

then transferred to the Earth’s outer surface

concepts in order to remain innovative and

magnetosphere and lower terrestrial layers

crust via two primary mechanisms. Firstly,

competitive in your chosen field of work,

primarily at the polar auroral zones and as

as an increase in Earth radius and secondly,

study, or interest. By simply reconsidering our

random lightning strikes during electrical

as laterally-directed crustal extension which

long established physical understanding of

storms. These magnetically charged particles

is presently occurring on the surface of the

the Earth, the successful integration of modern

are further attracted by conduction to the

Earth as extension along the full length of

global geodata into the non-conventional

strongly magnetic core-mantle region of the

the mid-ocean-rift zones, within continental

plate tectonic perspective presented here

Earth. The elevated core-mantle temperatures

sedimentary basins, and within more localised

constitutes a paradigm shift in geoscientific

and pressures present enable the particles to

mantle plume and igneous complex regions

understanding of the ancient Earth. The

dissipate and recombine via nucleosynthesis

(Figure 5).

positive outcomes of this empirical scientific

as new matter within the upper core or

While brief, the outcomes of this

predictable crustal process.
As corporate leaders, respected geoscientists,

enquiry then prompts the need to ask the

lower mantle regions, in particular the 200 to

empirical small Earth modelling and causal

very pertinent question as to why should we

300 kilometres thick D” region located at the

mechanism study are shown to more than

not consider plate tectonics on an increasing

base of the mantle directly above the core-

adequately quantify the viability of modelling

radius Earth model?

mantle boundary.

plate tectonic data on an increasing radius

New matter formation requires not

Expanding Earth Theory

The proposed causal mechanism for an

Earth model. The unique assemblage of all

only pure energy but the presence of both

continental and seafloor crustal plates on

electrons and protons. The combination of

small Earth models demonstrates that an

elevated core-mantle temperatures and the

increasing radius Earth, commencing during

abundance of incoming charged electrons

the early-Archaean, is indeed feasible. What

and protons within the upper core or lower

the full range of Archaean to present-day

mantle regions provides a viable mechanism

small Earth models also demonstrate is

to continuously synthesis new matter within

that, rather than being a random, arbitrary,

the Earth. This new matter, in turn, represents

amalgamation-dispersal-amalgamation

the building blocks of all elements and mineral

cyclical continental drift process, as we are

species present on and in the Earth and

currently led to believe, crustal development

Universe today.

on an increasing Earth radius model is
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Macquarie

Macquarie Earth Sciences
researcher awarded
prestigious Medal
Associate Professor Juan
Carlos Afonso has won
the Anton Hales Medal.
The award is one of the
most prestigious in the
field of Earth Sciences in
Australia.

G

eophysicist Associate Professor

my career and therefore contributed to this

Juan Carlos Afonso from Macquarie

achievement; this award is not only for me,

University has been awarded

but for all of them as well. Second, it made

the Anton Hales Medal by the Australian

me reflect on my personal path to become a

Academy of Science. The award is one of

scientist and all the sacrifices I had to make.

the highest honours in Australia in the Earth

This sort of recognition makes it

Sciences and recognises distinguished

all worthwhile.”

research contributions in the field.
Associate Professor Afonso said that it was

Australian Academy of Science to researchers

an incredibly humbling experience to learn

who are within 10 years of completing their

that he had received the award.

PhD and are Australian residents or have

“When I found out I had been selected for

44

The early-career award is offered by the

conducted most of their research in Australia.

the 2017 Anton Hales medal, two thoughts

Associate Professor Afonso, who originally

came immediately to my mind. First, I wanted

hails from Argentina, received the award for

to thank all the people that helped me during

his research exploring and improving our
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university, we have a responsibility to

Associate Professor Afonso believes that he

of the Earth and plate tectonics. His work

produce knowledge and solutions that help

is in good company – both past and present

has also received other prestigious

communities remain resilient in the face of

– in Australia with so many accomplished

international awards such as the Outstanding

natural disasters and long-term hazards.

Earth Scientists within our borders.

Young Scientist Award of the European

Associate Professor Afonso’s research is

“It is such a great honour to be

Geoscience Union.

a prime example of this, having aided our

acknowledged by your peers, especially

understanding of the nuances of Earth’s

when there are so many great Earth

Professor Sakkie Pretorius says that

tectonics and increasing our insights into

scientists in Australia. I also feel that it does

Afonso’s research into the mechanical and

the internal constitution and dynamics of the

not really matter where you come from or

geochemical interactions that affect tectonic

Earth’s interior.”

how difficult the path is, if you are really

Deputy Vice-Chancellor (Research)

processes is a powerful example of research
with global impact.
“As a world-leading research-intensive

The Anton Hales Medal honours the

Macquarie

understanding of the internal constitution

passionate about something (and stubborn

contributions of the late Professor Anton

enough), you can do well,” Associate

L Hales FAA to the Earth Sciences, and

Professor Afonso concluded.

More information about the Australian Academy of Science’s Anton Hales Medal can be found at this link:
www.science.org.au/opportunities-scientists/recognition/honorific-awards/early-career-awards/anton-hales-medal
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INTRAW – An international project on raw materials (www.intraw.eu)

INTRAW

Report on the second Panel of
Experts Workshop in Cornwall,
October 2016
Kaylene Camuti
AIG Federal Council

I

n early October the European Union (EU)

additional input from resource professionals

research project on raw materials, INTRAW,

from Europe and South America.

held its second Joint Panel of Experts

October and took part in several intensive

The INTRAW project was launched in

workshop sessions. The initial sessions

Workshop in Falmouth, a harbour town in

February 2015 and, late last year, reports

were aimed at reviewing the results and

Cornwall, England. The three-year INTRAW

on raw materials development in each of

implications of the three draft research

project is part of the EU’s Horizon 2020

the project’s five reference countries were

reports. In one session workshop delegates

Programme for Research and Innovation. The

released. The final reference country reports

were asked to list the most attractive

aim of the project is to identify best practices

are available from the INTRAW website at

countries for investment in mineral exploration

and to develop collaborative opportunities

http://intraw.eu/publications/. Early in 2016

and development, based a number of criteria.

between the EU and technologically

the project released the second stage draft

Criteria included: mineral endowment,

advanced countries with mature resource

research reports on three areas related to

access to land, regulatory environment, tax

industries. The final outcome of the Project

resources: Research & Innovation, Education

environment, safety, stability, governance,

will be the launch of the European Union’s

& Outreach, and Industry & Trade. Each

skills availability, infrastructure, and physical

International Observatory for Raw Materials

report assessed the history and status of the

environment. The results were interesting, and

for the management of raw materials

research areas in each of the five reference

sometimes surprising. Outcomes from the

information. The Joint Panel of Experts is

countries, with the objective of identifying and

workshop sessions will contribute to the final

made up of representatives from each of the

understanding the factors that contribute to a

versions of the reports, which will be released

five reference countries - Australia, Canada,

successful resource industry in each of

towards the end of this year.

Japan, South Africa and the USA - with

the countries.

Joint Panel of Experts – Workshop Session (Falmouth).
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I attended the second Experts meeting in

Field Trip to Geevor Tin Mine on the Cornish Coast.
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INTRAW

Falmouth Harbour, Cornwall

Other workshop sessions focussed
on developing a business model for the
International Observatory for Raw Materials –
the ultimate objective of the INTRAW project.
The sessions were intense, and quite engaging
and challenging at times. Discussions were

Dr Robin Shail from Camborne School of Mines briefing the workshop delegates on the geology

sometimes very lively and benefited from

in the area of the Geevor mine.

the wide and diverse range of skills and
experience represented by the Joint Panel of
Experts and the consortium members.
The meeting closed with a field trip to
the historical tin mining district on beautiful
Cornish coast, which was led by Dr Robin
Shail from the Camborne School of Mines.
The field trip included an exhilarating walk
along cliffs scattered with relicts of the area’s
long mining heritage, and a visit to the Geevor
tin mine. The Geevor mine is located on the
coast in an area where tin and copper had
been mined for almost 300 years. The mine

I would like to thank all those involved in

The remains of the stone engine houses of the

closed in 1991 after the collapse of the tin

organising the project and the workshop, in

Botallock tin (-copper) mine, which was worked

price, but the local community managed to

particular members of the EFG executive

from the early 18th century to the late 19th

save many of the building and much of the

(the project managers) and members of the

century. A decline extended almost a kilometre

processing plant, and it is now the largest

Camborne School of mines, who were the local

under the sea floor.

preserved mining site in England. The walk

workshop hosts. A special thank you to Aveen

along the cliffs included the historical Levant

Hameed, Research Fellow at Camborne, who

and Botallack mines, where mine workings

made sure were organised and on time, in

extended a kilometre or more out under the

the right place, and well fed (which usually

sea floor.

involved a Cornish pasty or two).
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Part Three of a Three Part Series

What the industry wants: Results from the AIG
National Graduate Group Geoscience Survey
NGG: Geoscience Survey

Josh Leigh
Former National Graduate Committee Chairman

W

ell it’s our last part of the series

some graduates want it all now and aren’t

Imagine you’re managing a team of geos and

and this one might be a case

prepared to work hard for it. Another said that

during your career you’ve barely been out

of awful tasting medicine.

some need to accept that they are starting

in the field to hone your core skills. Limited

We’ve spoken about the thrills of geoscience

at the bottom and need to learn the skills

time on drill rigs or out mapping. Do you think

(part one) and what skills will lead you to

required before they manage programs.

that would arm you with enough skill and

a thrilling career (part two). Now we need

So, you’re a graduate and you’ve just

to talk about the areas where graduates

finished your degree. Ah! Time to sit back

towards meeting their goals and targets? The

need improvement. Let’s just keep in mind

and relax. You’ve just learnt pretty much

beginnings of our career journey give us the

that constructive feedback is a good thing.

everything you’ll need to work as a geologist…

tools we need for our future and to help us

Without it we can’t learn and improve, which

Well I doubt that I have to point out that

figure out what we love. If we stifle that by

is what this is all about. We’ll conclude with a

this is never the case. There’d be some

thinking we already know it all or by staying

recap on everything we’ve covered and what

bored geos out there if this were true. The

inside our comfort zone, we won’t learn and

to take away from the results of the survey.

fact is that completing your degree is a big

grow. Bill Nye once said “Everyone you will

accomplishment and you should be proud of

ever meet knows something you don’t” and

traits do you think are common in recent

it. It is the beginning of a fantastic journey and

that’s true for everyone. Being closed to new

students and graduates that should be

along the way you’ll learn all kinds of things.

ideas and the learnings of those who are well

addressed?”. The responses were very

The path will shift and change, you’ll probably

and truly on their own journey, only limits our

specific and most highlighted three common

venture into different facets of geoscience,

own potential.

concerns. (Fig. 1)

each with their own unique challenges which

One of our questions asked “What issues/

I mentioned the awful tasting medicine,
right? The respondents didn’t mess around
and got straight to the point. One said that

will require you to draw on everything you’ve

perspective, that you could lead your team

Speaking of learning, I’ll wrap this up with a
summary of the results from this survey (Fig. 2).

learnt so far and to keep learning.
Those last few points are fairly important.

Figure 1.
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NGG: Geoscience Survey

Figure 2.

Figure 3.
When boiled down, the 4 common themes stand out:
In 4 words: Meet, learn, work and

NETWORK

EXPERIENCE

experience. All of these lessons were reflected

• Build your professional network early in

• Put your knowledge into action and

in the responses to our final question,

your career. You could meet your future

embrace the adventure of geology. Mines

“Would you like to share any further ideas or

employer, colleague, employee and/or

are found on the ground, not at desks.

comments?” (Fig. 3)

business partner.

Finally, I’d like to thank everyone who has

CPD (Continued Professional

shared their thoughts and wisdom both

ATTITUDE

Development)

during this survey and in person. Your

• Be easy to manage and a valuable asset.

• Learn, learn, learn! From anyone &

individual and combined lessons are worth

A pain in the neck is no fun for anyone.

• Work hard, aim high, respect your
fellow geos and build a strong positive

anything. Diversify and build your skill
set. Add to your arsenal for making

more than any resource.
Thanks for reading. Until next time.

decisions.

reputation.

• Prepare for the cyclicity of the
profession.
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Vic Branch Conference

Pushing the boundaries: New frontiers
in technology - One day conference

50
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7th October 2016 - Woodend, Victoria
A fantastic and informative day of presentations covering a range of new technologies including 3D printing, drones, augmented reality,
phones & tablet apps and advances in geochemistry, geophysics, drilling and metallurgy. Special thanks to the speakers, sponsors and
exhibitors and especially to guests visiting from interstate and overseas. (All photos courtesy James Llorca)

Vic Branch Conference

Copies of the presentations from the conference available at www.aig.org.au/aig-vic-presentations-pushing-the-boundaries-conference
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Christchurch Earthquake

Christchurch
Five Years On

Camilla Gibbons
CGeol is Associate Ground Engineering,
Infrastructure Services,
Aurecon
First published in Geoscientist 26.5 June 2016.
Reproduced by permission of The Geological
Society of London.

Camilla Gibbons describes progress since the
damaging earthquakes that hit the New Zealand city
in 2010-11.
anniversary of the last of the ‘big’

J

M6.3 earthquake with a recorded maximum

earthquakes that hit Christchurch

Peak Ground Acceleration (PGA) of 2.2g.

in 2010-2011. The ‘Canterbury Earthquake

The city had experienced a large earthquake

Sequence’ as it is properly referred to,

only five months previously in September

comprised three major quakes, with over

2010 with the M7.1 Darfield quake just

10,000 aftershocks (which continue, albeit

50Icm west of the city centre; however that

less frequently, today). The latest shake

caused significantly less devastation than the

causing damage occurred on Valentine’s Day

February 2011 quake.

une 13 this year marks the fifth

this year.

In February 2011, the city was hit by a

New Zealand declared a National State of
Emergency and Civil Defence, along with local

CANTERBURY PLAINS
Christchurch, on the east coast of New

52

and international USAR task force teams,
spent many days on a big rescue and then

Zealand’s South Island is located on the

recovery effort. All agencies involved in the

Canterbury Plains, an area 8,000km’ of glacio-

recovery effort worked very hard for many

fluvial gravels overlain with deep alluvial

months; however in June 2011, the city was

deposits laid down over the last 3Ma. The

hit again by another M6.3 quake centered just

Main photo: Murals in Christchurch. After the

basal Greywacke bedrock is several hundred

a few kilometres to the east of the city centre.

2010-11 earthquakes destroyed many buildings,

metres below surface at the city centre, but

The June quake had a greater impact on cliff

local artists painted empty walls as part of

the southern suburbs of Christchurch lie

collapse and rockfall than previous quakes,

the city’s recovery. (Image credit: ChameleonsEye /

on the eroded flanks of the extinct basaltic

due to its location and previous damage to

Shutterstock.com)

Lyttelton Volcano.

the rock mass.
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This article follows on from my feature
in Geoscientist 22.8 (September 2012) and
therefore I will not repeat much of the detail
about the work undertaken in the early days
after the quake. Go to the online version of this

“

The June quake had a greater impact on cliff

collapse and rockfall due to its location And previous
damage to the rock mass.”

Earthquakes and other natural disasters

Christchurch Earthquake

piece for a direct hotlink to my original article.
more help than hindrance) and frictions

ORGANISATIONS

drop out of the mainstream news a matter

between insurance companies and the EQC.

I have spent the last five years working on

of days after the last survivor is found; but in

I am aiming to explore these topics within

the after,-effects of the earthquakes. Many

reality it takes many years for a city or region

this article as I have had firsthand experience

different organisations have been involved in

to recover. Recovery from the Christchurch

over the past five years or so of working

the recovery of the Greater Christchurch Area:

quakes has been affected by a combination

alongside the city council, CERA, and policy

• CCC - Christchurch City Council

of continuing large aftershocks and new

makers for the Central Government, trying

• CERA - the Canterbury Earthquake

earthquakes, leaving a sense of three steps

to control recovery; all while focusing on my

Recovery Authority, the New Zealand

forward two steps back, or snakes and

technical work to manage the geotechnical

Central Government agency that was set

ladders, in addition to local and national

hazards affecting the contractors undertaking

up to manage the Recovery.

politics, (although these have generally been

work on site.

• EQC - the Earthquake Commission - the
body operating what is essentially a
compulsory insurance scheme managed
via levies on every insurance policy
bought. EQC specialises in natural
disaster events, and was set up by the
new Zealand central government after
World War 2)

• All the private insurance companies
• GNS — Geological and Nuclear Sciences,
the Crown Research Institute: essentially
the New Zealand equivalent of the British
Geological Survey

Seismicity in Christchurch ‘ region,
up to - February 2011.
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Christchurch Earthquake

Boulders blocking the main surface route
from the Port to the City (the other route
relies on a tunnel under the hills which was
closed for several days). Note the bounce
marks in the tarmac.
CERA
In parallel to the work undertaken by the

During its initial establishment, while the

earthquakes occurred (or were established to

City Council on rockfall remediaton, the

country was still in a state of emergencyy.

undertake the role in the long term).

central government created the Canterbury

CERA worked closely with Civil Defence and

Earthquake Recovery Authority (CERA).

various early recovery organisations. CERA

exists in reality, but its role is rapidly reducing

CERA was established in late March 2011

had been specifically established after the initial

and large portions of the organisation are

as the agency responsible for leading and

emergency response phase was in progress,

being transferred to other central or local

coordinating the recovery of Christchurch: The

and its role from the outset was recovery.

government departments. The work is still

agency had a planned life of five years. CERA

Due to the disruption visited upon all

As I write this now (March 2016), CERA still

being undertaken and the people doing many

worked under The Canterbury Earthquake

‘normal’ authorities, such as councils, CERA

of those jobs are still required; but those

Recovery (CER) Act 2011, which contained

initially took control of most early recovery

people are finding that they now report to

particular legislative powers to enable an

and, over time and as recovery progressed,

a different section of the government as

effective, timely and coordinated

its role changed and it gradually handed back

former CERA responsibilities are transferred

rebuild-and-recovery effort. CERA’s role

control of various aspects of recovery to the

to ‘business as usual’ sections of government.

(see www.cera.govt.nz), was to:

agencies, organisations and councils that

Eventually, CERA as an entity will cease

were managing the day-to-day work before the

to exist.

• Provide leadership and coordination for
the ongoing recovery effort.

• Focus on economic recovery, restoring
local communities and making sure the
right structures are in place for recovery.

• Enable an effective and timely recovery.
• Work closely with Te Rūnanga o Ngāi
Tahu1, Christchurch City Council, Selwyn
District Council, Waimakariri District
Council and Environment Canterbury —
collectively referred to as the ‘strategic
partners’ — and engage with local
communities of greater Christchurch, the
private sector and the business sector.

• Keep people and communities informed.
• Administer the CER Act.

1
Ngāi Tahu, is the main Māori iwi (tribe) of the southern region of
New Zealand, and Te Rūnanga o Ngāi Tahu is its tribal authority.
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Rockfall Hazard
Mitigation.
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PORT HILLS RESIDENTIAL RED ZONE
From a geotechnical perspective, the key role
CERA took early on was to ‘zone’ the residential
parts of the city as ‘red’ or ‘green’, on the basis

lateral spreading, rockfall, cliff collapse and

Christchurch Earthquake

of risk from geohazards (primarily liquefaction,

MRGraphics, a team that KNOWS

landslides). The level of acceptance of risk
was determined based on the risk to life from

Geology, Exploration & Mining.

the rockfall and cliff collapses in the Port Hills,

We specialise in...

and the likely level of future disruption from
liquefaction and lateral spreading hazards on
flat land. The identified risk levels or potential
for future land damage delineated the red and

Annual reports

green zones, respectively.
My first involvement with CERA was in
the Port Hills zoning decisions, where the

Powerpoint presentations

key hazards were rockfall, cliff collapse and
landslides. The aim of the zoning was to
ultimately ‘red-zone’ those parts of the hills

Business material design

that, due to unacceptably high geotechnical

(business cards, letterheads, etc..)

risks (primarily rockfall and cliff collapse) were
unsafe to be occupied by residential properties

Print design & broking

or commercial premises in the long term.
The zoning was very complex and went
through several iterations before the final
version was released. The decisions relied on

Using a helicopter and

two key sources of information, in addition

monsoon bucket to

to field observations. First was a life-safety

remove loose debris at

risk model ultimately produced by GNS.

the cliff edge.

Website design & development
Hosting & Domain registration
Content & Document
management systems

mrgraphics.com.au

Email fiona@mrgraphics.com.au
or call Fiona or Wency on (03) 5422 3337
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Christchurch Earthquake

Plate tectonic map of New- Zealand
(Adapted from hffp://data.gns.crimegeoatlasitext.jsp)

Emergency Demolition of a cliff-top property

The model’s inputs comprised mapping of

area, undertaken by a private contractor

and removal, or the resident could choose to

the majority of the boulders that fell during

with technical support from experts in

retain ownership of the property, knowing that

the earthquakes, in association with many

Switzerland and Italy. The two models were

they may not be able to re-build on it.

2D rockfall risk models along observed and

commissioned separately: one for the City

anticipated trajectories. Due to the vast

Council and one for CERA. When the two

an efficient way to remove affected people

dataset of over 8000 mapped boulders,

were compared, we found a good level of

from the hazard. This sounds relatively

the modelling replicated the observed

agreement between them, with only a few

straightforward; however an added level of

runout distances and bounce heights with a

parts of the Port Hills where they disagreed -

complexity was introduced by the existence of

reasonably high level of accuracy.

and these were generally areas with intricate

EQC, who insure land in addition to property

The second piece of information was a

and complex geomorphology and/or geology.

and contents. For all insurance claims made

3D rockfall model across the same Port Hills

With the rockfall models confirmed, GNS

The intention of this policy was to provide

after the earthquakes, an EQC claim is also

calculated the risk in terms of the Annual

made - and EQC covers the first portion of any

Individual Fatality Risk (AIFR) from the

claim. Anything over and above this reverts

probability (likelihood) that a particular person

to the private insurance company. For many

will be killed by rockfall in any year at their

people, this meant dealing with (at least) EQC,

place of residence. Risk maps were produced,

their private insurance company, and a range

shading areas within an order of magnitude

of local and central government agencies.

to create five risk categories ranging from
>10-2 to <10-5. In line with international best

MY WORK

practice on exposure to risks, the Council

The initial work largely comprised emergency

and CERA adopted the stance that a risk

hazard-reduction, reducing the risk of boulder-

greater than 10-4 was unacceptable and all

roll to residential properties and infrastructure.

properties at unacceptable risk were red-zoned.

The situation was unprecedented worldwide,

Red-zoned residential properties received

Image credit: PikkieChick / Shutterstock.com
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with the volume of rockfall, the unusual

an offer from the Crown (via the NZ Central

seismic situation, so many large aftershocks

Government acting as the Crown’s agent)

and new earthquakes. We worked very closely

with three basic options: the Crown would buy

with GNS, undertaking rockfall modelling and

the house and the land, or just the land with

risk assessments of all the properties in the

the insurer dealing with the building demolition

Port Hills area.
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owners accepted the Crown’s offer, and CERA

people are allowed, either in a machine or on

on this emergency work in the first year or so

then became the owner of many damaged

foot. At times these zones encompassed half

after the earthquakes; however as a sense

and half collapsed residential and comMercial

of a property and many properties enjoyed

of normality gradually returned, urgency

properties requiring demolition.

no vehicular access, so innovative solutions

reduced and with a tightening up of the

All these properties were in high hazard

were called for. One contractor converted

budgeting controls (or rather implementing

locations, with some in ‘very high risk’ areas,

three excavators to be fully remote controlled.

budget controls) within the Council came

such as teetering on the edge of 80m high

This maybe a common thing for the mining

the requirement to start to ‘follow the rules

cliffs! Over the last four years we have

industry, but had not previously been used

again’. The project manager within the

developed many procedures to manage the

on a demolition site at the top of a cliff with

Council started to require proposals and cost

risk successfully. We are currently around

ongoing aftershocks. (I still find it a little

estimates, justification for cost overruns

80% of the way through completing these

disconcerting when the empty digger starts its

and very much the ‘normal process’ that one

demolitions. Demolishing buildings in

own engine and tracks itself across the site!)

would expect; but it took a good 18 months

geotechnically unstable areas has called for

from the end of the State of Emergency for the

a very high level of collaboration between

crane, set up on the top of a cliff with a clam

‘normal’ processes to start to return.

contractors, structural and geotechnical

shell attachment that was able to access

engineers, engineering geologists as well as

several properties on very steep terrain on the

the CERA team.

slopes below. At times on this site the contractor

Since ‘normality’ returned, several rockfall
remediation projects have taken place around

Christchurch Earthquake

The Council was eagerly spending money

On another site we had a 250-tonne tracked

the city; but the main project I have been

At all times, the key consideration was

had a five-tonne excavator suspended from the

involved with is assisting CERA with the

the impact that our work had on the wider

crane, working on the demolition with enough

demolition of residential properties within the

community. All sites have a ‘no-go’ portion

weight on the ground to maintain traction but

Port Hills Red Zone. Several hundred property

(based on the GNS risk modelling) in which no

attached to the crane for safety.

Peacocks Gallop,Summer June 2011

Peacocks Gallop, Summer February 2016
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Christchurch Earthquake

We also used more traditional methods -

‘big one’ does happen, we have developed a

such as helicopters with monsoon buckets.

system that works. Improvements can and

Once all properties are demolished, the

will be made, but ‘disaster resilience’ is now

sites will be covered in topsoil and planted

a recognised requirement. Many of the large

with native, low-maintenance plants. As

government agencies such as the Transport

yet, this is an interim measure until the

Agency, major city councils etc. now employ

government determines what will be done

disaster resilience managers. The New

with the land long term.

Zealand building code has been updated
following the earthquakes and Wellington City

KEY FEATURE

Council (where the ‘next big one’ was, and

The establishment of CERA has widely been

still is expected) has reviewed many of its

viewed within the engineering community

high-rise buildings. Many landlords have been

as a key feature in the recovery effort. The

issued with notices to fix and improve the

Cracking across the road marking the scarp of a

inevitable element of bureaucracy aside,

structural integrity of some structures to bring

1.3ha landslip. Cracking extends approximately

the response has been impressive and

them up to standard and reduce damage in a

Christchurch is certainly well aware that the

future event.

rest of the world has been watching.
New Zealand lies on the boundary of the

Hindsight is always a great thing, but the

200m to each side of the photograph

Camilla Gibbons, CGeol

key here is to put our learning into practice

is Associate - Ground Engineering,

Australian and Pacific tectonic plates, and

to improve planning and preparedness for

Infrastructure Services, Aurecon.

although Christchurch was not the location

future events, both in New Zealand and

She can be contacted via email:

of the expected earthquake, when the next

around the world.

camilla.gibbons@aurecongroup.com

SAVE THE DATE!
AEGC2018

FIRST AUSTRALASIAN EXPLORATION
GEOSCIENCE CONFERENCE
18-21 FEBRUARY 2018 | SYDNEY AUSTRALIA
EXPLORATION • INNOVATION • INTEGRATION
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DRILLING FOR GEOLOGY II
26-28 JULY 2017, BRISBANE

FIRST CIRCULAR AND
EXPRESSIONS OF INTEREST
The Australian Institute of Geoscientists (AIG) is pleased to host the second instalment of
its very successful Drilling for Geology conference held in 2008.
Drilling for Geology II will again focus on the collection and analysis of geoscientific
information from drilling. From grassroots exploration through to mining operations,
drilling is the prime method used for geological data collection and is often the biggest
single cost centre for exploration and mine geology budgets.
This conference is designed to provide geologists, engineers, metallurgists, environmental
scientists and hydrogeologists with up-to-date information on all drilling-related issues.
Presentations introduced via key note talks will cover best practice, case studies, emerging
developments and blue sky R&D in the themes of:
•
•
•
•
•

Drilling techniques
Drilling logistics from planning and approvals to execution
Drill hole sampling and logging methods and applications
Borehole geophysics and measurement/logging whilst drilling
Geotechnical, geometallurgical and geoenvironmental applications

EXPRESSIONS OF INTEREST
The conference will comprise two days of technical sessions with a concurrent exhibition.
The third day will comprise a series of half-day and full-day professional development
workshops.
Expressions of interest are invited for:
•

Presentations
Abstracts of less than 300 words in English are now invited and must address the
conference themes. Abstracts should be submitted to Mark Berry by 30 September
2016. An extended abstracts volume will be published and provided to all delegates.

•

Sponsors
There will be a wide range of options available to meet all sponsorship budgets.

•

Exhibitors
There will be provision for up to 30 booths to be held in conjunction with the first two
days of the conference.

•

Professional development workshops
Day 3 of the conference is devoted to professional development. Organisations are
invited to run half-day and/or full day workshops providing delegates with a choice of
a wide range of drilling-related courses.

FOR MORE INFORMATION
MARK BERRY – Conference Chair
+61 7 3230 9028
mberry@amcconsultants.com
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Membership Update

RPGeo Applications

A warm welcome to AIG’s new members
NEW/UPGRADES OCTOBER 2016

MEMBER (Cont’d)

TIMMERMANS, Luke Julian •

VENN, Peter • WILLIAMS, Thomas

CANDIDATES APPROVED BY AIG
COUNCIL IN SEPTEMBER 2016
MR SERGEY VOLKOV of Almaty, Kazakhstan,
in Mining.

STUDENTS

BIAN, Fang Edward • BURKIN, Joel •

Membership Updates

CHANDLER, Ross Berge • CHOMISZAK, Giverny • D’ARCY,
Rebecca • DERLEY, Brydon • GARDNER, Nicole Elise

• LANE, Patrick Francis • MEEK, Tiona • MORRISON,

ASSOCIATE
FELLOW

WATSON, Renelle

LE BRUN, Steven

RETIRED PURCELL, Peter Gerrard

MR JOSHUA PEARCE of Osborne Park,
Western Australia, in Geochemistry.
MR TIMOTHY EZZY of South Brisbane,
Queensland, in Hydrogeology.

Katelin-Rose • MOUMMAR, Nadim • OLIVER, William

MR CID CHENERY of Milton Bc, Queensland, in

Musedem • RYAN, Benjamin Lachlan • RYAN, William

• SABBADINI, Roland • SCHAAP, Thomas • SILCOCK,
Jessica Amy • THORNTON, Julia Elise • WONG, Kimba •
ZEGARAC, Marko

GRADUATE

NEW/UPGRADES NOVEMBER 2016
STUDENT

AGNEW, Michelle Taylor • COTTON,

MISS LAUREN HELM of Brisbane, Queensland,
in Hydrogeology.

Alexandra • FITZPATRICK, Alexander • HARDING,
BENN, Anthony • BOWLT, Lara •

Thomas • HARRINGTON, Lauren Kate • JOHANSSON,

BURNETT, Rachel Mary Jean • COLQUHOUN, Ryan •

Louis Vilhelm • MACHAVARIANI-Gaponova, Elena •

DORAN, Daniel • HEINRICH, Luke • JOHNSON, Stephen

MENSAH, Richard • SARWAR, Huzaifa

• JURIC, Ivana • MCFARLANE, Helen Barbara • MCKIE,
Lachlan • PARKER, Helena • PLATRITIS, Zenon Vithal

• POMEE, Mele • ROGERS, Jordan Hayley • SMYTH,
Ashleigh Marion • STEVENSON, Alyssa

MEMBER

Geotechnical & Engineering.

ALGAR, Isobel • ALPERS, Stephen Radcliffe

Antony • ANNISON, Dale • ANTROPOV, Dmitriy • APPIAH,
Joseph • ASHBY, Elliot • BROCK, Daniel • CARRIGAN,
Susanne • COLBORNE, Daniel • COX, Luke Lavington •
CROFT, Peter • DUFTY, Mark • FAYLE, Joe • HAREN,
Elizabeth • HATKO, Canpulat • HOOD, Shawn • JOHN,
Bradford Daniel • KARUGABA, Angelo • KAY, Stephanie

• KING, James • LOVE, Gary James • LUINSTRA, Brian
Richard • MCGILVRAY, Clifton Todd • OPATA, David John

• PEERU, Vikas • RANDABEL, Joseph Pierre Jerome •
ROBERTSON, Richard • SADLER, Damien • STAFFORD,
Jay • STEWART, John Robert • SWEENEY, John Hugh

GRADUATE

ANDREW, Benjamin • BATTISON,

Richard Anthony • BLACK, Matthew James Charlton

• CHENEY, Beth • DAVIES, Rhys Samuel • MCKAY,
Hamish Robert • MCKENZIE, Aidan • PARKES, James
Edward • WILLIAMS, Bradley • YAP, Sarah-Ann

MEMBER

AILLERES, Laurent • BALL, Jacob Bryan

• CARTER, Wayne • DAHLENBORG, Lars Kristian •
FLYNN, Steven Grant • FREJABISE, Morgan Pierrick Alain

DR MICHAEL AGNEW of Buderim, Queensland,
in Mineral Exploration.

NEW CANDIDATES PUBLISHED
FOR PEER REVIEW BY THE
MEMBERS OF THE AIG
MS CHRISTINE LAWLEY of Unley, South
Australia, is seeking registration in the field of
Mineral Exploration.
DR TARIQ RAHIMAN of Carseldine,
Queensland, is seeking registration in the fields
of Geophysics and Geotechnical & Engineering.

• GABRIL, Antwanit • GINESTE, Cédrick • GUTIERREZ
RAMIREZ, Jose Enrique • HOLLAND, Jacinta • JENKE,
Graham Phillip • KING, James • LECLERC, Margaret •

MR MORGAN FREJABISE of Forrestfield,
Western Australia, is seeking registration in the
field of Mineral Exploration.

MAIER, Rodney • MCRAE, Stephanie Michelle • ONER,
Ferda • RAHIMAN, Tariq • SCHMANDT, Danielle •
SHUMSKY, Laurren • STEWART, Claire • STOCKTON,

DR ATHULA MANAMPERI of Camberwell,
Victoria, is seeking registration in the field of
Hydrogeology.

Ian Robert • VAN WOERDEN, Timothy Hugh

RETIRED

MR RHYS DAVIES of Camp Mountain,
MILLIGAN, Ian Mervyn

Queensland, is seeking registration in the field
of Mineral Exploration.
MISS CLAIRE KENT of South Brisbane,
Queensland, is seeking registration in the field
of Hydrogeology.
MR IAN STOCKTON of Anna Bay, New South
Wales, is seeking registration in the field of
Mineral Exploration.
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Events calendar
Keep up to date with upcoming AIG and Geological events at www.aig.org.au/events

January 2017
North Island Geothermal & Epithermal Geology

Eighth World Conference on Sampling and

EduMine: Mining 101 - 17 - 19 January 2017

February 24-28, 2017

Blending

January 17-19, 2017

Distinction Hotel, Rotorua, New Zealand

May 9-11, 2017
TBA, Perth WA

Structure, gold, drill core and modern digital
Ore Textures and Breccias Recognition

technologies

Techniques and Core Logging Techniques

February 24, 2017

January 27-31, 2017

Distinction Hotel, Rotorua, New Zealand

James Cook University, Townsville Qld

March 2017

Events Calendar

Live Webcast

June 2017
FUTORES II
June 4-7, 2017
Rydges Hotel, South Townsville QLD

EduMine: Mineral Property Valuation
January 31 - February 2, 2017

EduMine: Mine Planning - Strategy

QLD AIG Friday Seminar – Porphyry systems

Live Webcast

March 1-3, 2017

including OK Tedi and Grasberg with Peter

Live Webcast

Pollard

February 2017

June 23, 2017
QLD March AIG Tech Talk – Michael Agnew:

EduMine: Quality Control of Assays

Topic TBA

February 7-9, 2017

March 14, 2017

Live Webcast

Transcontinental Hotel, Brisbane QLD

CSIRO Annual Mineral Exploration Seminar

TBA, Brisbane QLD

July 2017
Australasian Groundwater Conference 2017

February 10, 2017

EduMine: Fundamentals of Mine Water

July 11-13, 2017

CSIRO Australian Resources Research Centre,

Management

University of New South Wales, Kensington NSW

Kensington WA

March 14-16, 2017
Live Webcast

Southern South Island Gold Fields
February 12-17, 2017

April 2017

Australasian Groundwater Conference
July 11-13, 2017
University of New South Wales, Kensington NSW

TBA, Dunedin, New Zealand
Target 2017

Iron Ore 2017

QLD February AIG Tech Talk – Daniel Colborne:

April 19-21, 2017

July 24-26, 2017

Engineering geology and geotechnical

University of Western Australia, Cawley WA

Perth Convention and Exhibition Centre, Perth WA

February 14, 2017

40th Sydney Basin Symposium

Drilling for Geology II

Transcontinental Hotel, Brisbane QLD

April 27-28, 2017

July 26-28, 2017

The Mercure Resort, Pokolbin NSW

Royal on the Park, Brisbane QLD

May 2017

Tenth International Mining Geology Conference

investigations for transport infrastructure

Epithermal and Related Mineralisation
February 19-20, 2017
Distinction Hotel, Rotorua, New Zealand

2017 - a joint AusIMM/AIG event
Minesafe International 2017

September 20-22, 2017

Gold17@Rotorua

May 1-2, 2017

Hotel Grand Chancellor, Hobart TAS

February 21-23, 2017

TBA, Perth WA

Distinction Hotel, Rotorua, New Zealand
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AIG Council for 2016-2017
EXECUTIVE
President: Mike Erceg
0458 051 400, president@aig.org.au
Vice President: Wayne Spilsbury
0418 957 089, vicepresident@aig.org.au
Treasurer: Peter Lewis
treasurer@aig.org.au
Secretary: Andy Wilde
secretary@aig.org.au
Executive Officer: Lynn Vigar
0400 323 067, exec@aig.org.au

COUNCILLORS
Anne Tomlinson 0400 183 679, anne.tomlinson@aig.org.au
Jonathan Bell VALMIN, 0427 621 322, jonathan.bell@aig.org.au

AIG NEWS
AIG News is published quarterly
as per the following table.
Avoid disappointment by
contacting the Editor at least
several days beforehand to
advise submission of items for
the newsletter.

Issue Date

Contribution deadline

March

January 31st

June

April 30th

September

July 31st

December

October 31st

AIG News is published by the Australian Institute of Geoscientists to provide
information for its members and a forum for the expression of their professional
interests and opinions. Observations, interpretations and opinions published
in AIG News are the responsibility of the contributors and are not necessarily
supported by the Australian Institute of Geoscientists or the Editor of AIG News.
While the Editor and the Australian Institute of Geoscientists have taken all
reasonable precautions and made all reasonable effort to ensure the accuracy
of material contained in this newsletter, they make no warranties, express or
implied, with respect to any of the material published in AIG News.

The business address of AIG News is:
PO Box 576, Crows Nest NSW 1585
Tel: (02) 9431 8662 Fax: (02) 9431 8677

Andrew Waltho 0412 426 764, andrew.waltho@aig.org.au

Email: aig@aig.org.au Web: www.aig.org.au

Kaylene Camuti (07) 4772 5296, education@aig.org.au

Please use these contacts for all matters relating to changes of address

Katarina David 0412 080 360, katarina.david@aig.org.au

or membership.

Martin Robinson 0407 597 737, martin.robinson@aig.org.au

The editorial address is:

Robert Findlay robert.findlay@aig.org.au

Editor: Fiona Makin

Patrick Maher patrick.maher@aig.org.au
Tim Craske tim.craske@aig.org.au
Timothy Pippett timothy.pippett@aig.org.au

Email: editor@aig.org.au
Tel: (03) 5422 3337
Please submit all articles, letters and advertisements to the above
email address.

SUBMISSION FORMATS

REGISTRATION BOARD

Text: Word Files (Please DO NOT EMBED pictures in Word, supply as separate

Sam Lees 0412 252 518, rpgeo@aig.org.au

Tiff, Jpeg or press-optimized PDF files. Please provide images of all pictures

files.) Pictures, Logos, Maps, Diagrams: Resolution 300dpi. Photoshop EPS,
separate to text. Please EMBED ALL FONTS in EPS and PDF files.

COMPLAINTS COMMITTEE
Tim Craske , complaints@aig.org.au

ADVERTISEMENTS
AIG News provides an ideal opportunity to advertise your company and
services to the AIG membership throughout Australia (and some overseas).

ETHICS & STANDARDS COMMITTEE
Michael Edwards, 0419 997 778, ethicsandstandards@aig.org.au

There are over 2,800 members who receive the newsletter four times per
year. Please contact the Editor for further details or to book advertising.
Note: All advertisements; no bleed or trim marks.. Prices are inclusive of GST
Per Issue.

EDUCATION COMMITTEE

Full page		

264 mm (h) x 188 mm (w) $545

Kaylene Camuti (07) 4772 5296, education@aig.org.au

Three quarter page

200 mm (h) x 188 mm (w) $458

Half page		

130 mm (h) x 188 mm (w) or

MEMBERSHIP COMMITTEE

		

264 mm (h) x 90 mm (w) $372

Third page 		

90 mm (h) x 188 mm (w) $273

Martin Robinson membership@aig.org.au

Quarter page

75 mm (h) x 188 mm (w)

		

or 130 mm (h) x 90 mm (w) $198

Business card

Members 90 mm (h) x 55 mm (w) $25

LEGAL COMMITTEE

Non Members 90 mm (h) x 55 mm (w) $125

Andrew Waltho 0412 426 764, andrew.waltho@aig.org.au
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