Mapping makes

Computer mapping and data handling software have revolutionised
the interpretation of exploration data. Michael Forrest reports
on developments that are light years ahead of the technology

he used 20 years ago.

oftware has been developed to

assist all aspects of mining, from

blasting ore to controlling the
refining processes. One of the most
common applications is the creation of
3D models showing the location of ore
reserves  (see  Materials  World,
September 2004, pp31-33).

Software is also available for explo-
ration activities, such as mapping and
verifying and, perhaps most importantly,
for displaying the relationship between
all types of data from geological maps to
chemical analysis of samples and the
results of instrumental surveys, such as
gravity data.

Digging deep

Exploration is probably the most data-
rich activity in mining. The data from an
individual borehole or that generated
from regional surveys can result in
extremely large databases that swamp
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any attempt at correlation. Performing
this function requires a high level of
computer power to bring together
spatial and recorded values.
Exploration collects very different
types of data at different points in time.
Many of today’s discoveries are not new
but are a result of past exploration
brought up-to-date by more accurate
information on the location of ore
reserves, or in the light of a new model
to explain the mineralisation. Improved
precision of geochemical analysis, higher
resolution of geophysical
ments, and verified location data com-
bined with a digital terrain model can all
add to the exploration programme.
There are many software programs
available from a wide variety of vendors
that have been used in the processing
and archiving of exploration data. These
include AutoCAD vector files, MapInfo
TAB files and ArcView shape files. Raw
data can be archived in a great variety of
flat format database files as well as ASCII
data and Excel files. Gridded data files are
also common, as are those in raster
format, such as satellite images. More
importantly, map data is often recorded
at different scales and projections that do
not always match at sheet boundaries.

measure-

Figure it out

In order to make sense of exploration
data and add value to it, a system is needed
that verifies data and allows the integra-
tion of extensive data sets. One such sys-
tem is available from Geosoft Inc, a
Canadian company based in Toronto. Its
Oasis montaj software has a core func-
tion that brings together exploration

Oasis montaj has advanced gridding

capabilities that enable users to
interpolate data. The software comes with
a variety of advanced grid processing tools

data such as geological maps, drill holes
and airborne geophysics. Through this
system, data can be prepared to provide
a transparent and seamless integration of
data and applications. One user of the
system, Rio Tinto, used Geosoft’s Data
Access Protocol (DAP) in its own explo-
ration data management system. Its
information technology manager Bill
Whalen claimed that the new system cut
the time spent in gathering and sorting
historical data by geologists to a matter
of minutes on desk-top machines, all
available from a single interface.

Plugging things in

In addition to the core application Oasis
montaj has a number of plug-in exten-
sions designed to process and display
exploration data. The Chimera exten-
sion is designed specifically for explo-
ration geochemistry. Data from
analytical laboratories contains stan-
dards and duplicates to verify the accu-
racy and precision of the data. Chimera
identifies these values using graphing
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a point

tools to ensure that quality control is
maintained. The application can also
analyse multi-element geochemistry
with interactive scatter and probability
plots to identify outliers and popula-
tions. Additionally it can identify geo-
chemical trends and anomalies quickly
and easily.

Geophysical data is also taken care of
by the montaj geophysics extension and
a range of filters and statistical tools is
available for processing large volumes of
data. In a study conducted by Bird
Geophysical and Gibson Consulting,
both based in the USA, a regional image
of Southeast Asia was constructed within
the package.

In addition to airborne survey data,
ground collected geophysical data can
also be processed in the system. The
gravity and digital terrain correction
extension allows the correction of gravity
readings for the effects of large hills and
mountains. Topographical models can
be derived either from airborne surveys
or digitised maps.

Drilling will always be required to
define mineralisation, although the final
exploration tool drill data can usually
enhance other information, especially in
areas where there is no rock outcrop.
The drill hole plotting extension provides
plans and 3D plots of drill holes enabling
up to 16 data sets — for example lithology,
visible mineralisation, radiometric logs

Exploration generates data sets with
spatial correlations. These relationships
are a signature of the mineralisation
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Composite image showing magnetic and gravity surveys (centre and top right) with map (top left)
and satellite data (bottom right) showing spatially related geophysical values and structures

and analytical data — to be displayed on
the desktop to the exploration geologist.

What'’s it worth?

The proof of any exploration software is in
its usefulness and also in its accuracy. The
final decision to drill a specific target lies
with the geologist, whose experience and
knowledge determines the expenditure.
African Eagle, a junior AIM-listed company
(see Materials World, March 2005, pp34-
36) has used this software in exploration
in Tanzania, a region not noted for exten-
sive outcrop. Managing director of African
Eagle, Mark Parker says, “You are relying
very much on your drill holes to do basic
geological mapping, as well as actual min-
eralisation interpretation. Integration with
our existing ArcGIS data was also a priority
to make the most of the data we have and
to share it with our partners.” Julian
Misiewicz, consulting geologist for Gold
Fields International agrees. ‘In explo-
ration you need three basics — database
software, a GIS package and a drill hole
processing package. The target drill hole
extension works well with GIS packages

such as ArcGIS. The better you can see
your data the better you can understand
it. One thing Geosoft has been very good
at is visualisation, especially of multiple
data sets,” Misiewicz adds.

Knowing where to put the drill is the
key to exploration success. But without
drilling, all models remain hypothetical.
In the future, experience and field obser-
vations will still be required to assess the
worth of data produced by computer
systems. Nevertheless, they remain a

powerful analytical tool, and one
that is necessary in the search for
cheaper metals. d

Further information
For further information on Geosoft software,
visit www.geosoft.com.
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