
QG are very pleased to announce that Mike Stewart
joined QG in January 2005 and he will be based in
the Fremantle, WA, office.

Mike graduated from the CFSG postgraduate mining
geostatistics course  from the Paris School of Mines,
Fontainebleau, France (class of 2002-03). Mike brings
a wealth of experience in resource estimation,
geostatistics, geological management and mine
geology to QG.

Mike's 18-year career spans three counties (Australia,
United Kingdom and New Zealand) where he gained
considerable knowledge, in particular on a variety of
gold and nickel deposits.

New QG Principal Geologist-Geostatistician Mike
Stewart will be based in Fremantle.

After the completion of his studies at the University
of Canterbury, Mike commenced his geological career
in New Zealand. During this time Mike was involved
in the exploration of various gold deposits, in
particular alluvial gold deposits. After this, Mike
worked with the British Geological Survey during the
early 1990's where he lead a team in the stratigraphic
and environmental mapping of the Lancashire
coalfields. After returning to New Zealand Mike
worked for Macraes Mining Company Ltd., firstly as
an exploration geologist (Reefton); and later as a
specialist resource geologist (Macreas Mine).

The seven years prior to joining QG, Mike worked
with MPI Mines. His initial role with MPI mines was as
the Senior Resource geologist at Stawell Gold Mine.
Whilst at Stawell, Mike developed excellent practical
geostatistical skills and was involved in a number of
significant studies, including simulation studies of
several areas (in particular Golden Gift). Following his
graduation from the CFSG course in 2003, He was
the Geology Manager at Silver Swan Nickel Mine.
During his time with MPI Mike developed a strong
understanding of underground mining of gold and
nickel orebodies.

We warmly welcome Mike to the QG team, and
look forward to his contributions to the success of
both our business and that of our clients!

Mike can be contacted via:
ms@quantitativegeoscience.com.

Please visit our website www.quantitativegeoscience.com
to download Mike's CV. 
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The three directors of QG, John Vann, Scott Jackson
and Olivier Bertoli, attended the Seventh International
Geostatistical Congress in Banff, Alberta, Canada in
September 2004. The conference was well attended
and a wide range of papers were presented on
various topics, including a good selection on both
theoretical and mining subjects.  Prof. Clayton
Deutsch of the University of Alberta, as Conference
Secretary, was widely commended for the job done
by himself and the organising  team.

The 'hot topic' of the conference was 'multipoint
geostatistics' where richer statistical inputs ('training
images') are used (compared to the histogram and
variogram) to generate simulations. It was notable
that none of the applications were in 3D or aimed at
mining problems (yet).

The abstracts are not yet publicly available, but
proceedings can be ordered at
http://www.geostats2004.com/Proceedings.pdf

The next (8th) International Geostatistical Congress be
held in Chile in 2008 and Julian Ortiz will be Congress
Secretary. The most likely dates are November 2008.
The exact dates will be confirmed in due course and
QG will publish them in this newsletter. 

Other information and updates can be found at
http://www.geostats2004.com

Banff Centre was an excellent venue for the 7th
Geostatistical Congress.
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QG's Brisbane office, opened in April 2004 and has
been a considerable success.  Olivier Bertoli (Principal
Consultant and Director) and Zach Casley (Principal
Mining Geologist) have been working from QG's
Brisbane Offices for a range of clients, including BHP
Billiton Coal, Anglo Coal, Xstrata, Lihir, and Cadia
Valley Operations. 

QG will be maintaining a long-term presence in
Brisbane, so larger offices have now been obtained.
The new offices have room for expansion and shares
some facilities with Metech's Acquire offices in the
same building.

The new contact details are:

Street Address:
Suite 5, 36 Agnes St, Fortitude Valley

Mail Address:
PO Box 773, Fortitude Valley, Queensland 4006

Telephone:
(07) 3666-0347

Email:
ob@quantitativegeoscience.com (Olivier) or
zc@quantitativegeoscience.com (Zach)

Update on QG's Brisbane Office



Aaron Tomsett was sponsored by QG to compete
an MSc in Mining and Environmental Geostatistics at
the University of Leeds in September 2003. In
addition to the coursework component, a
requirement of the MSc was a dissertation. Aaron
graduated with distinction and presented a
dissertation entitled 'A Geostatistical Investigation of
Fractures within Crystalline Rocks, Stripa Mine,
Sweden'. Below is a brief outline of the dissertation.

Geostatistical modelling of fracture networks is a
complex problem. A successful model should involve
the estimation of a fracture location, orientation and
length. Modelling a fracture network would involve the
modelling of multiple fractures of various orientations.

Fracture mapping at the Stripa iron ore mine, in
Sweden, was conducted in the plane of the floor, east
wall and west wall of a ventilation drift. Figure 1 outlines
the mapping of in the plane of the floor. The dip, strike,
trace length, aperture, infilling mineral and water
seepage were recorded for all fractures with a trace
length greater than 0.5m (Rouleau et al., 1981). The
characteristics of the fracture mapping from the three
mapped planes were combined and comprised the data
used in the dissertation. Geological structural analysis of
the mapped fractures defined five dominant fracture
sets and these fracture sets were used in the spatial
characterisation and simulation of fracture networks.

The spatial variability of the dominant fracture
characteristics (location, orientation and length) was
modelled by variograms. The structures observed in
the variograms are related to the mapped fracture
patterns and correspond to either the spatial variability
observed between or within fracture clusters.

For example, indicator variograms were generated for
the all fracture sets. These variograms model the

spatial variability of the fracture sets location. Figure 2
outlines the variogram for a fracture set. The structural
components of the variogram could be interpreted as
the 'within cluster variance' (short range structure) and
the 'between cluster variance' (long range structure)
of the modelled fracture set (Figure 1).

The simulation of the fracture network systems was
performed by two methods: firstly, a direct approach
and secondly an indicator based approach. The direct
method involved simulating the fracture network by
simulating the fracture density, fracture location, and
fracture length for each fracture set using the
sequential Gaussian simulation algorithm. While, the
indicator approach involved simulating the fracture
network by simulating the location of all fracture 
sets using a plurigaussian algorithm and the fracture
length was simulated via sequential Gaussian
simulation algorithm. 

Each method reproduced the univariate and spatial
statistics of the fracture sets. In addition, the visual
characteristics of the fracture patterns were
reproduced, with fractures occurring in clusters and
similar length fractures occurring within clusters
(Figure 3 and Figure 4). 

The general indicator approach was preferred over
the direct approach because it is more flexible and
allows geological interpretation to be incorporated
into the simulation of the fracture network. In
addition, the general indicator approach defines the
location, orientation and interaction of fracture sets
by a simpler method that requires less modelling of
experimental variograms. The general indicator
approach could be extended to more complex
plurigaussian simulation, which would provide further
increases in flexibility and more scope to include
relationships among fracture sets.
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Several papers are being prepared for publication
from this work, and continuation of the lines of
research commenced by Aaron at the University of
Leeds is to take place at the University of Adelaide
(under the direction of Prof. Peter Dowd, who
supervised Aaron's Masters). 

Aaron can be contacted at at@quantitativegeoscience.com

Figure 1: Midpoints and fracture traces mapped in the
plane of the east wall. Fracture set 1 is indicated in blue.

Figure 3: Simulated fracture mapping by the direct method.

Figure 4: Simulated fracture pattern in the plane of
the floor determined for the TGS.

Reference: 

Rouleau, A., J. E. Gale, and J. Balesha, 1981, Fracture
Mapping in the Ventilation Drift at Stripa: Procedures
and Results, Swedish-American Cooperative Program
on Radioactive Waste Storage in Mined Caverns in
Crystalline Rock, Swedish Nuclear Fuel Supply Co and
Lawrence Berkeley Laboratory, p. 40.

Figure 2: Omnidirectional indicator
variogram of fracture set 1.
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