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A major component of the Operation GEM project involves the 
integration of legacy field data with predictions of bedrock 
structure and lithology, which are made from a variety of 
geoscience data sets including geophysical (regional and high-
resolution magnetics and gamma ray), and remotely sensed data. 
During Operation GEM, archival materials dating from the 1950s-
1960s helicopter reconnaissance operations were geo-located and 
re-analyzed for magnetic susceptibility, composition and in some 
cases, zircon geochronology (data mining) to enhance the bedrock 
database. This information contributed to pre-field interpretations 
that were then tested through targeted field visits in 2012.

This poster summarizes the Remote Predictive Mapping (PRM) 
protocols developed during GEM and their application in producing 
predictive maps for a large portion of the Churchill Province west 
of Hudson Bay. Predictive maps for the Tehery, Chantrey and 
South Rae transect areas illustrate how the maps were 
constructed and demonstrate how they can be interpreted. They 
are used to guide fieldwork as well as improve the next generation 
of  geological maps of northern Canada. 

This map shows a compilation of geologic structures including form lines, faults and lineaments. This is being done using a “heads-up” interpretation process with a
touch-sensitive screen and pen in ArcGIS. The attributes (legend) have been pre-defined in a geodatabase.  The interpreter just clicks on the attribute and interprets
the various geoscience data (magnetics, LANDSAT, DEM) directly on the touch screen. This work is being performed by P.  Behnia (under contract to GeoFirma) and 
J. Harris.  Within the next year, the entire area north of 60 degrees will be completed.

0North of 60  Structural Compilation

The predictive map for the Ennadai area was created by N. Hayward, J. Harris and P. Behnia
using the IPY geological map as a base. The IPY polygons were modified by interpretation of
the airborne magnetic, gamma ray spectrometer, LANDSAT, SPOT and DEM data as well as
using the legacy Tunney’s database.
 

AREA B - Tehery

The predictive map for the Tehery area stems primarily from an integration of previous bedrock 
compilation maps, geophysical data (regional and new, high-resolution  aeromagnetic maps), 
and legacy archival data for the area. Combined with the form lines,  the predictive map 
illustrates the structural complexity of this high-grade metamorphic terrain, which is dominated 
by Archean to Paleoproterozoic granitoid rocks with intervening supracrustal belts.  The map 
was produced by J.Joseph, N. Wodicka, J. Harris and P. Behnia.

AREA C - Ennadai

The predictive map shows the major tectonic domains interpreted from available
geochronology and enhanced airborne magnetic data. The main domains reflect
pronounced age differences. Internal boundaries reflect more subtle characteristics
of the magnetic data. The map was produced by R. Berman, J. Percival and  J. Harris.

The predictive map shows units based on interpretation of enhanced magnetic, gamma ray 
spectrometer and LANDSAT data. It was produced using the method presented in the adjacent 
flow chart (to the left). The units  have been colour-coded based on the RPM name in the 
associated attribute table. Geologic structures (see “North of 60 structural compilation” panel 
below) have been overlaid. This map was produced by J. Harris,C. Wagner and P. Behnia.

AREA  A - Chantrey

AREA  D -
South Rae

The predictive map for 
the South Rae area was
created through the 
integration of legacy 
geology maps, the 
legacy Tunney’s 
database, and newly
interpreted medium
and high resolution 
magnetic, gamma ray 
spectrometer and
LANDSAT data. The 
map was produced by 
S. Pehrsson, C. Steiber ,
J. Harris and P. Behnia 
(GeoFirma). Legend not 
shown for space reasons.

New exploration targets based
on re- analysed lake sediment
geochemical data....a new 
haystack in southern NWT?

Analysis of lake sediment geochemical data
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Hundreds of georeferenced legacy traverse maps from the 1950's-60's field seasons, combined with digitized 
field notebook information, and analysis of archived rock samples, provided detailed georeferenced digital 
geological information before the 2012 field season. This legacy data was released on the internet in 2013, as 
Geological Survey of Canada Open Files 7434 to 7448.

Data Mining: retrieving archived geospatial 
information from early Geological Survey of 

Canada field expeditions in 1950's-60's 

1950's rock samples in GSC storage

scanned 1950's
field notebooks

scanned + georeferenced original field maps
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RESULTSTHIS POSTER PRESENTS 
THE INTEGRATION OF THE 

LEGACY DATA MINING 
INITIATIVE WITH RPM, 

BEFORE THE 2012 FIELD 
SEASON. 

INTEGRATION OF THE  
FIELD DATA COLLECTED IN 
2012 WAS THE NEXT STEP 

TO IMPROVE THE 
PREDICTIVE MAPS.
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