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GEMS (GEMS (GeomappingGeomapping for Energy and Minerals) for Energy and Minerals) 
–– Remote Predictive Mapping (RPM) Remote Predictive Mapping (RPM) -- 

OBJECTIVESOBJECTIVES
 Produce bedrock, surficial (associated posters) 

and mineral potential maps of  poorly mapped 
areas of Northern Canada

 Provide support for regional mapping
 Promote the OPERATIONAL use of RPM  in 

poorly mapped areas (“white spaces”)
 (changing the mapping paradigm)

- training and mentoring

 R & D activities
- prepare for new satellites and up coming satellites (i.e. 
hyperspectral)
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Why RPM?Why RPM?

 Canada is a very large, densely-vegetated and glaciated country 

 We can not walk everywhere…..

 and where we walk we often can not see the rocks ….

 As a result there is lots of ‘white space’

 Remotely sensed data can be effectively
 used to map geological features across this
 ‘white space’



Circum-Polar Remote Sensing 
Conference – May - 2012

Project AreasProject Areas
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 Remote Predictive Mapping comprises:
 the compilation and interpretation (visual and/or computer- 

assisted) of a variety of geoscience data to produce predictive 
maps that are integrated with existing legacy geologic data; these 
maps contain structural, lithologic, geophysical and surficial 
information for the field geologists before the start of field work.  

 ongoing contribution to the regional mapping process through 
upgrades to the predictive geological maps by repeated 
integration of newly acquired field and laboratory data. 

 the predictive maps may also serve as first-order geologic maps 
in areas where field mapping is not feasible – “White Space 
Mapping”

 RPM is not a replacement for fieldwork! – help us map more 
efficiently and cover large areas quickly – broaden our mapping 
coverage

Methodology development Methodology development 
for remote predictive mapping for remote predictive mapping -- RPMRPM
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The RPM processThe RPM process

 Define Mapping Focus and Environment
 Data Acquisition
 Data Compilation and registration
 Data processing, Image Enhancement and Information Extraction
 Data Analysis and Interpretation; generation of predictive maps
 Field Logistics and planning
 Validation
 Improvement of predictive maps based on field and laboratory 

data

Note:  Red indicates those steps for which further method 
development by RPM team is warranted
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DataData
 Remotely sensed

 Landsat TM
 Radarsat
 Aster
 Hyperspectral

 Geophysics
 Magnetics
 Gravity
 Seismics
 MT

 DEMS
 Geochemistry
 Field observations

LANDSAT TM – 432(RGB) RADARSAT – RGB LANDSAT TM and RADARSAT

Magnetic – shadow enhanced Gamma ray ternary image DEM

Gamma ternary image –
ground measurements

Field observations
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Special Issue on RPM
in  CJRS

GSC Open File
5643

Geoscience Canada
A new series on RPM

RPM RPM -- OUTPUTSOUTPUTS

Various scientific papers
(CJRS, CJES, IJRS)
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How is RPM carried out?
The shaded part of the flow
diagram represents the traditional
geological mapping process whereas
the un-shaded part represents the RPM
Component.
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……Computer assisted approach to making a predictive map Computer assisted approach to making a predictive map –– 
supervised classificationsupervised classification
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Visual Interpretation using a touch-sensitive 
screen within ARCGIS in concert with the 
capabilities of the geodatabase

Visual InterpretationVisual Interpretation
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1. Why Visual Interpretation

Additional advantages in context of operational RPM

 Relatively easy to get acquainted with

 Evolves naturally from photogeology

 Evolutionary learning experience
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Gamma Ray Spectrometer DataGamma Ray Spectrometer Data
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Slave 
Province

Central Western 
Churchill Province

FUSED FUSED –– Shaded Magnetics and Gamma (ternary)Shaded Magnetics and Gamma (ternary)
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LithologicalLithological Prediction using Geochemical Prediction using Geochemical 
(lake(lake--sedsed))

Work by Grunsky et al
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RPM from integrated interpretation of gamma-ray spectrometry, magnetic 
and SPOT4 image data

A predictive map of A predictive map of 
The GBMZThe GBMZ
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REGIONAL MAPPING EXAMPLEREGIONAL MAPPING EXAMPLE

VICTORIA ISLAND

IJRS and Geoscience
Canada
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Mapping Plan
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Scaling-up study area NTS 87H/05

NTS87H/05

Landsat 742 FCC
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GeoGeo--Eye Eye --Stereo Stereo 
CapabilityCapability

Left image Right image
Anaglyph of

Epipolar image pairs DEM



Circum-Polar Remote Sensing 
Conference – May - 2012

The high spatial and spectral resolution of GeoEye image allowed to resolve subtle colour 
and texture differences between massive stromatolitic dolostones and overlying and 
underlying dolostones containing fine-grained interlayers (upper & lower carbonate 
members).

WynniatWynniat Formation subdivisionFormation subdivision

With the aid of recent reconnaissance-level field observations Wynniatt 
Formation was divided into four sub-units (members) and these are recognized 
throughout most of the map area.
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321 color composite GeoEye image
of the area

Geology, interpreted from 3D stereo 
visualization of GeoEye images and field 

observations 

Predictive bedrock mapPredictive bedrock map……....
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Existing 1:500,000 geological map
(Thorsteinsson and Tozer, 1962; 

Hulbert et al. 2005), 

Geological map generated 
using GeoEye images

Predictive vs. legacy geological mapPredictive vs. legacy geological map……
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Geological map generated 
using GeoEye imagery

Geological map generated 
from field observations

Comparing MethodsComparing Methods
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LANDSAT SPOT

……also using supervised classificationalso using supervised classification



Circum-Polar Remote Sensing 
Conference – May - 2012

LANDSAT is still important as a mapping tool!
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““WHITE SPACE MAPPINGWHITE SPACE MAPPING””

Hall Peninsula
Central Baffin Island
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Methodology for VisualMethodology for Visual
InterpretationInterpretation
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Why Multiple SensorsWhy Multiple Sensors
1st vertical magnetic derivative

SPOT 10 m Panchromatic band

SPOT 10 m Panchromatic band

Landsat TM 731 colour composite

Form-foliation mapping Hall Peninsula (East) 
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LANDSAT
Enhancements
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5 kmBlackadder rock types 
from field stations
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Resulting predictive mapResulting predictive map
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Integration (overlaying)
legacy data with RPM units
to add a lithological name 
(when and where possible)
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……compared to existing (legacy map)compared to existing (legacy map)
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SUMMARYSUMMARY

 RPM is an efficient (time, economic) way of expanding our 
mapping coverage of Canada’s North

 A shift in paradigm for producing maps as well as field 
validation
 Belief that it works – cultural shift for some!
 Recognize limitations – these are predictions but what map isn’t?
 Training and mentoring!

 GEMS to map 60% of Canada’s North! = ECONOMIC 
DEVELOPMENT and SOVEREIGNTY!!
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