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Mineral exploration in Canada is increasingly focused on concealed and 
deeply buried targets, requiring more effective tools to detect large-scale 
ore-forming systems and to vector from their most distal margins to their 
high grade cores. Ore deposit models currently used are mainly populated 
by descriptive details of the structural and stratigraphic context of the 
deposits and their relationships to host rocks, the form of the deposits 
(zoning, ore mineralogy, geochemistry, alteration), and interpretations of 
the geological processes, conditions, and environments that led to their 
formation. Many ore deposit models fail to provide the necessary predictive 
capability in exploration because they lack a quantitative framework that can 
be compared directly to measurements made in the field. A new generation of 
fully integrated, multi-parameter ore deposit models is required that combines 
diverse data types to derive the most sensitive indicators of the ore-forming 
and secondary dispersion processes.  

Integrated matrix of geological, structural, geochemical, 
mineralogical, petrophysical and geophysical features 

(ORE-SYSTEM FOOTPRINT) 
to enable identification of, and navigation within 

ore-forming systems Sponsors

Footprints Project overview
Development of 3D Common Earth Model framework at the Uranium site 

Figure 1. Schematic representation of a multi-dimensional footprint matrix.
Integration of the different elements of this data structure will be 
the fundamental basis for identifying the most important and useful
combination of exploration parameters for different ore systems.

Figure 3. The Uranium site area extends from McArthur River unconformity-type 
deposit to the Millennium dominantly basement-hosted deposit, and thus will contain 
the “footprint” of two significant examples of a uranium deposit ore-system. The area 
comprises projects operated by Cameco, with AREVA, Denison Mines, and JCU Canada 
as joint venture partners (top right; magnetic data with conductors with outline of the 
Footprints area in blue). Overall it represents a small area (top left: Geological 
map and interpreted structures/lineaments, in red, from Saskatchewan Geological Atlas),
and volume (bottom: Athabasca Basin 3D model, Sask Geological Survey) within the
Athabasca Basin, and the Common Earth Model has incorporated public domain data 
from the Saskatchewan Geological Survey.  

Figure 4. Schematic diagram showing the completed and in progress 
components of the Common Earth Model

Figure 5. In addition to public domain data, Cameco provided legacy data
from 1221 drill holes, distributed predominantly along the conductor/
structural corridors.  

Figure 8. (Top) The Millennium Footprint volume viewed from the south showing the 
same surfaces as in Fig. 7. There are also over 6,000 lithogeochemical and SWIR 
mineral analyses from the 55 drillholes shown  (Bottom) Ground resistivity in the 
Millennium area, which is an example of geophysical data that will be integrated 
into the Common Earth Model.

Figure 11. The McArthur River Footprint volume viewed from the 
south showing the same surfaces as in Fig. 7, and all drillholes 
from which legacy data can be utilized. 

Figure 14. Overburden stratigraphy exposed
in excavated drumlin, and sample sites
in the McArthur River area.  Samples collected
for density, pebble count, mineralogy, and
geochemical analysis. Ongoing work by Shawn
Scott and Martin Ross (Waterloo). 

Figure 6. 45 geological cross sections were constructed across the area using 
the geological data available in core logs to constrain the location of stratigraphic
surfaces and structures. 

Figure 13. Example of geological cross section 
provided by Cameco used to constrain field 
observations and sampling.   

Figure 2. Three ore-forming systems (Cu, U, Au) chosen for Phase 1 of the Footprints project

The 3D Common Earth Model is the framework of data that 
will be integrated and analyzed to develop the quantifiable 
Footprint matrix. It consists of factual observations and 
interpretations in 3D space, and typically include structural 
surfaces, geological surfaces, lithology, alteration, geochemistry,
physical properties. This can be constructed using a
combination of historical data, appropriately leveled, and
newly acquired data. Overall, it should be a consistent model
of the earth which can be queried, tested and modified.

Nick Joyce (Dan Layton-Matthews/Kyser: Queen’s) and Shannon Guffey
(Steve Piercey: Memorial) collected representative samples from throughout
the sandstone from all fences. The same samples will be used for mineralogical
and lithogeochemical analysis, and will supplement the historical data from all 
drillholes (> 5000 data points).

Najib El Guomi (GSC Sidney) and Mohamed Gouiza (U, Saskatchewan) 
collected sandstone samples, adjacent to Joyce/Guffey samples, and 
representative basement rock samples for laboratory measurement of 
for example, density, porosity, magnetic susceptibility, and magnetic remanence,
which will be compared to in situ measurements by Cameco.

Example of integrated data collection in McArthur River footprint volume

Figure 7. View looking east of the GoCAD model showing topography, base of glacial overburden, MFd, MFc, 
MFb, and unconformity at the base of MFa. Vertical exaggeration X10.
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Figure 10. Geographic distribution of geophysical data sets that
 will be integrated into the Common Earth Model, 
and into the Footprint volumes. (Right) Triaxial Magnetic data; 
(Top) Gravity data. 

Figure 9. Example of thickness maps constructed
 from Common Earth Model (Top) Overburden; 
(Bottom) MFa. Colour scale in metres.
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Figure 12. Map of the McArthur River area showing the location 
of the drillhole fences (green) examined in summer 2014, interpreted 
basement geology and location of ore bodies (red, blue) along the 
P2 structure. Map provided by Cameco. 

Mary Devine (U. Ottawa; Hattori/Kyser) 
(with Tom Kotzer (Cameco) collected B 
and C soil, and shallow groundwater 
near and in selected drillholes on fences, 
and surficial geology sample sites. 
In addition, samples of high- and
 low-angle open fractures were 
collected from upper 100m of sandstone.

Logistical support provided by Cameco, and in particular,
Tom Kotzer, Gerard Zaluski, Aaron Brown, Dane Welter, 
and Kaitlyn Brown
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