
Retooling for the Digital Data Revolution

Geospatial and GIS Technologies

Two important recent developments in exploration technology have been the delivery of stronger spatial data access and

management capabilities through the Internet, and advanced workflow support within GIS, which has become a standard

spatial platform for integrating and analyzing geospatial data with geology and other exploration datasets. 

Both are helping explorers to work faster and smarter; to easily share data and knowledge across teams, 

departments and regional boundaries; and to manage and make sense of larger amounts of digital data for 

exploration decision-making.

By Carmela Burns

Although information technology is not a centre-stage strategy in explo-
ration industries grappling with economic and market uncertainties, it
remains a key driver for improving effectiveness and results - particularly
when you consider the growing data requirements of modern day explo-
ration.
Explorers continue to raise the bar in the software experience and capa-
bilities they expect, from full 3D visualization to data processing power
under the hood, and advanced integration support for multidisciplinary
datasets.  Furthermore, many exploration organizations are setting stronger
corporate standards for the software they use on their exploration pro-
jects and how they use and manage their growing digital data resources. 
During lean times, data-related waste and inefficiency - whether its
resources spent looking for the right data, hours wasted converting incom-
patible data products, or money lost through faulty decision-making - is
an easy target for improving productivity and results. The fact that there
are solutions for making many, if not all of these data issues, simply go
away is reason enough to rethink your software choices and technology
strategy.
Two important recent developments in exploration technology have been

the delivery of   stronger spatial data access and management capabili-
ties through the Internet, and advanced workflow support within GIS,
which has become a standard spatial platform for integrating and analyz-
ing geospatial data with geology and other exploration datasets.  
Both are helping explorers to work faster and smarter; to easily share
data and knowledge across teams, departments and regional boundaries;
and to manage and make sense of larger amounts of digital data for
exploration decision-making.

Spatial Data Access and Management 
Over the past 15 years, governments and education institutions have been
making vast amounts of data available on the Internet. There are hun-
dreds of data resources and millions of spatial data sets available – includ-
ing geophysical, geochemical, satellite images, and magnetic data – pub-
lished by government and private organizations through open Web-based
services. Most exploration companies also have large, internal data
resources typically stored in variety of different systems. However, today’s
fractured data landscape doesn’t make the process of data discovery easy,
natural or seamless in either environment. 
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Global marine gravity dataset recently added to Geosoft’s public DAP Server. 

The data, provided by Scripps Institution of Oceanography, is freely available 

for download at http://dap.geosoft.com/geodap.

Dapple global viewer displaying search results from internet servers using web 

services.  In this case geology and magnetic data from a Geosoft DAP server and

Geocover 2000 data from a NASA tile server. Dapple is available as a free 

download from http://dapple.geosoft.com.
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A major challenge is that each data resource, whether internal or online,
has its own interface for finding and accessing the data. And often one
needs to go through numerous steps to find the data and then applica-
tions to convert it into a usable, consistent form before you can even
begin the actual exploration process.
Newer technologies, such as spatial search, server and desktop catalogu-
ing applications, are revolutionizing how explorers find and manage their
data and information.
In recent years, exploration software developer Geosoft has continued to
expand the range of its exploration information management capabilities.
The company has built its solutions around its core DAP server, Dapple
globe viewer and DappleSearch technologies. 
“We wanted to provide explorers with a simple way to find data that
matches their area of interest and the ability to view this data in a visual
and meaningful way,” said Ian MacLeod, Geosoft Chief Technologist.
“Together, Dapple and DappleSearch provide fast spatial and text search,
and show results as thumbnails with full metadata.  Explorers are then a
click away from displaying data in Dapple.”
Geosoft’s DappleSearch is a spatial catalogue Web service that creates
and maintains a database of active and verified Internet servers that host
spatial data services. Just as regular Internet users rely on Google to keep
track of the near-limitless resources available online, earth explorers can
use DappleSearch to keep track of new spatial data services as they
become available. 
The web crawler continually searches new URLs to update the catalogue.
To-date, the catalogue engine has visited more than one million data lay-
ers over the Internet, of which about 200,000 have been accepted into
the catalogue index. Periodic re-testing of all indexed services drives the
search engine’s relevancy. 
As  Dapple users themselves discover new service sites, the URLs of the
service sites are also reported to DappleSearch, which adds each URL to
a list of candidates to be considered for the shared catalogue.
What does it all mean for the explorer? Managing exploration data
resources, for easy access and maximum reliability, is a key advantage
during all phases of a project lifecycle. During early stage exploration, the
two or three months previously spent pulling together project data can
be reduced to days through the effective leveraging of existing resources
and technology enablers. Explorers can make go/no-go decisions more
quickly, based on richer information – which means better decisions. These
benefits continue once the work is underway.
“Once all the preliminary work is done, explorers are constantly updating

their information by  collecting and interpreting new data from the field
and integrating the results back into their original data sets,” says Steve
Randall, Director, Product Management with Geosoft. “Spatial cataloguing,
search and viewer technologies enable easy access and integration of new
data as soon as it is available. This means an explorer can always be in
sync with their data no matter what systems one is using or when or
where it is been accessed. This wasn’t the case previously, which often
led to delays and inconsistencies in managing the project.”
And since time is of the essence, performance and response rate are criti-
cal, especially as datasets continue to grow and threaten to degrade sys-
tem and network performance.
“Explorers need cause and effect to happen instantly, right in front of
them,” says MacLeod. “We're able to handle absolutely massive cata-
logues, and from the end user’s perspective it’s an instantaneous response.
We’ll continue to spend research and development effort to make sure
the technology is as responsive as it can be.”
“All of this has huge workflow implications,” says Randall. “From finding
all the relevant data sources, evaluating them and extracting them back
into your interpretation environment, there’s so much flexibility that didn’t
exist even 2 or 3 years ago.” 
Better preparation is also an effective way to maintain competitive advan-
tage. “These technologies can't guarantee you better success rates, but
they can guarantee you more time to help you evaluate your decisions,”
he says. “You can be more effective and productive, which will in turn
probably lead to greater success.”

Exploration Workflows in GIS
Though GIS has always had a role to play in the search for mineral
deposits, adoption of GIS in the exploration industry has grown for sever-
al reasons. Not the least of these is the fact that there are more tools
available to help explorers effectively work within the GIS environment -
conducting advanced geospatial analysis, and creating accurate, quality
results. 
The questions posed by resource  exploration and the answers offered by
GIS are a natural fit. Exploration teams need to integrate and make sense
of reams of geological, geochemical and geological information in order
to find ore bodies. GIS supports this complex workflow by managing and
analyzing the data and displaying it in a spatial context. 
As GIS becomes more mainstream in all aspects of life – from the ever
changing political wall maps used by CNN to depict U.S. election results,
to Google Map applications that can track a runner’s training routes – geo-

Latest News? Visit www.geoinformatics.com
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ArcMap and the model builder can be used to streamline workflow and docu-

ment procedures and methods of data creation and analysis. This map show

mining claim management and visualization methods and models for data

conversion 

ESRI’s ArcGIS can be used to visualize geology, structure, alteration and miner-

alization in 2D and 3D for successful exploration. This 3D map in ArcScene

show drill data and voxel data created with the Target for ArcGIS extension and

then combined with other project GIS data.
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scientists are becoming more comfortable weaving geospatial technology
into their workday.  
The real breakthrough, however, has been adding and improving explo-
ration workflow support for geologists and specialists working with large
and multidisciplinary exploration datasets.
“I think one of the most critical aspects in the recent uptake is direct
workflow support,” says Geoff Wade, ESRI’s Natural Resource Industries
Manager. “But to support the most complex of specialist workflows, GIS
really needs to be in the hands of a specialist solution builder. Our global
partnership with Geosoft has been essential to fulfilling the specific needs
of explorers working within ArcGIS.”
In collaboration with ESRI, Geosoft has been building next generation GIS
solutions for exploration industries and the geosciences sector.
“We identified several explorer challenges, from basic format incompatibil-
ity issues, to a lack of advanced tools for visualizing and interpreting earth
datasets (geology, geochemistry, and geophysics) inside GIS systems,”
said Louis Racic, Geosoft’s Director of Desktop Applications.  “And we set
out to create a whole solution for explorers that would bridge these gaps.”
From an interoperability standpoint, Geosoft has made it a development
priority to support all of the leading GIS data formats, and other common
data formats, says Racic. “There is nothing more frustrating than spend-
ing time fiddling with incompatible data formats. Our goal is to eliminate
the need to convert data formats entirely, and free up time for the explo-
ration team to collaborate in an integrated environment.”
Geosoft chose to extend their exploration workflows to the ESRI ArcGIS
environment to meet customer demand for simpler and more seamless
solutions that met their exploration project needs.  
“ESRI technology easily scales to the growing data and spatial challenges
that exploration organizations are facing,” said Racic. “And we’ve also
seen strong adoption of ArcGIS within global, government geological sur-
veys and the academic geoscience sector.” 
One result has been strong market demand for Geosoft ArcGIS exploration
workflow solutions. “Our Target for ArcGIS extension software was our
highest growth product last year, and we were taking orders for the new
Geochemistry for ArcGIS before its release to market,” said Racic. “We’re
seeing strong interest in the Geochemistry extension from the government
sector as well as the exploration industry.” 
Geosoft has progressed its exploration strategy in GIS with the recent
release of a Geochemistry for ArcGIS extension that extends the explorer’s
toolkit by providing the ability to analyse geochemical data within the
ArcGIS environment, according to Racic. And it provides a powerful explo-
ration workflow solution that’s not currently available in the market.

Geochemical investigations require the ability to process and analyze all
components of geochemical sampling in context with the geology and
geophysics. With the tools available within Geochemistry for ArcGIS, explor-
ers can effectively extract knowledge from their data by examining multi-
variate relationships, uncovering underlying structures, identifying outliers
and anomalies and present results by easily creating informative, visually
impactful maps.
Using Geochemistry for ArcGIS, explorers can simplify their geochemistry
quality control process and maintain data in an ESRI file geodatabase
using a data model optimized for geochemical data. They can select and
subset data interactively from maps based on lithology and regions to
enhance data display; create advanced geochemical maps within the ESRI
ArcGIS Desktop environment; and analyse multi-element geochemistry
using a variety of tools including: interactive multiple histogram plots,
Pearson’s correlation reports, scatter plots, probability plots, ternary plots
and box plots, to identify outliers and define populations.
Wade recommends a gradual adoption of GIS by the exploration depart-
ment, but one that is incorporated by every member of the interdisci-
plinary team.
“We find it particularly effective if several members of the project team
embrace the technology at the same time, thereby supporting each other
in the education process and gaining extra benefit from data sharing,
improved workflow support and an improved communication capability,”
he says.In addition to workflow support, effective integration of GIS with-
in your exploration organization is also an important consideration. “
Technology aside, if you start with a good understanding of your people’s
data requirements and project workflows, than you are more likely to
achieve the results you need,” says Racic. 
There is no doubt that explorers today, both junior and major, are operat-
ing in a rapidly changing exploration environment that is increasingly
reliant on data and applications available through the Internet. There’s
more digital data to makes sense of, greater integration and interpreta-
tion challenges and larger drilling projects to manage.  For many, the
choice is clear:  retool to deal with the new complexities of exploration
and take advantage of all the rich, digital data and applications coming
online, or risk being left behind, and missing out on future opportunities. 

Carmela Burns is a writer and the editor of Earth Explorer,
www.earthexplorer.com, Geosoft's magazine and online news site covering the

earth sciences and exploration. Her articles have been published in leading min-
ing industry and geoscience magazines.

The analysis tools available in Geosoft’s Geochemistry for ArcGIS extension help

uncover  geochemical relationships.  Shown here are a number of these interac-

tive tools linked with a map of DEM contours, surface geology and sample results.

Scatterplot and histogram geochemical analysis are incorporated within this

map of Fort Hope lake sediments geochemistry.  
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