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Bedrock is the solid rock beneath our feet.  It may 
consist of sedimentary, igneous or metamorphic 
rocks.  It is in these rocks that we may find mineral 
deposits.  It is necessary to understand the 
bedrock composition, structure, and history in 
order to find mineral deposits.  

1. Bedrock contains mineral resources.

Bedrock is sometimes hidden from view by overlying soil, 
loose rock, vegetation, water, and ice.  We can’t always 
see the bedrock, so other means of detecting its 
composition and structure must often be used. These 
methods include magnetic and radiometric geophysics. 
Magnetic methods detect physical properties of buried 
bedrock.  Radiometric methods provide information on 
the geochemistry of the top 30 cm of the Earth’s surface.  
This information can aid in bedrock interpretation as well 
as surficial geological mapping.

2. Bedrock is sometimes hidden.

4. Measuring the rock properties 

    from an aircraft.

Magnetometers and spectrometers are placed in an 
aircraft.  The aircraft flies back and forth over the land 
to measure the changes in the magnetic field strength 
and variations in the amounts of certain elements.  
These changes are caused by changes in the 
underlying rock type.  Large areas can be covered very 
quickly with this method.  This provides geologists 
with information on the structures, shape of rock units, 
geochemistry, and the types of rocks. 

Start End For more information, please 

The Geological Survey of Canada (Natural Resources Canada) and the Canada-
Nunavut Geoscience Office will acquire airborne geophysical data in 2014 in the 

area between Iqaluit and Pangnirtung, Nunavut.    Aeromagnetic surveys 
measure magnetic properties of bedrock and are one of the tools used in 

geological mapping.   The bedrock may contain mineral deposits, such as gold, 
diamonds, copper, lead, zinc, and carving stone.  Understanding the geology will 
help geologists map the area, assist mineral exploration activities, and provide 

useful information necessary for communities, aboriginal associations, and 
government to make land use decisions.   This survey will be flown to improve 

our knowledge of the area.  It will support ongoing geological mapping and 
resource assessment. 

The airborne geophysical survey will 
measure  properties of the surface 
and bedrock from an aircraft like the 
one pictured below.  The aircraft will 
fly a total of 140,000 km, back and forth 
over the land, along parallel lines 
spaced 400 m apart.  The surveys are 
flown at a minimum altitude of 150 m 
(492 ft) above the ground. The 
surveying will begin in late summer 
2014 and may run as late as March 31, 
2015.  The results will be published as 
maps and digital data by summer 
2015.  

Geophysical survey aircraft, Kingnait, Nunavut

Clearwater Fiord Area

The aeromagnetic survey measures the strength of the 
magnetic field with an instrument called a magnetometer.  
Measurements of the magnetic field can give us an 
indication of the type of rock beneath the surface.  Changes 
in the strength of the magnetic field may indicate changes 
in the types of rock.  Most of the changes in the magnetic 
field strength are due to the type and structure of 
underlying bedrock. Water and plants do not generate 
magnetic fields.  Soil and loose sedimentary material 
covering the rocks generate very weak magnetic fields.  

3. The magnetic field changes 

       over different rock types.
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This is a map of the bedrock geology in the area of the 
geophysical  maps below.  The different coloured areas 
represent different types of rock.  The red areas represent 
granitic rock. The orange and lighter green areas 
represent volcanic rocks. The green and yellow areas 
represent loose, unconsolidated material. Notice how the 
geophysical map’s features are very similar to the map of 
the bedrock.  Geologists use geophysical maps to help 
understand the composition and structure of the bedrock 
and surface materials. 

6. Geologists use geophysical maps 

     to understand the bedrock geology.

The magnetic data that the magnetometer collect are 
plotted on a map.  This is called an magnetic map.   On 
this magnetic map of the Bonaparte Lake, BC area, the 
magnetic field is strong where the map is red or pink.  
These areas have rocks that generate strong magnetic 
fields.  These rocks usually contain a lot of iron. The 
magnetic field is weakest where the map is blue.  These 
are areas over rocks that generate weak magnetic fields, 
like most sedimentary rocks and some types of granites.

5. Aeromagnetic data 

       reflect the bedrock geology.
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Wildlife Impact Mitigation and Monitoring Plan
Clearwater Fiord, NU Aeromagnetic Survey

The Geological Survey of Canada proposes specific measures to mitigate the potential 
impact of the Clearwater Fiord, NU Aeromagnetic Survey on local wildlife.  Mitigation and 
monitoring plans have been developed for Caribou and Migratory Birds. 

1. Caribou. 
     To minimize impact of the survey on caribou populations:

- The average flight altitude for the survey will be over 150 m (492 feet) with 
significantly higher altitudes over valley areas.

- The contractor will avoid areas where there are observed large concentrations of 
wildlife.  The flight level will be restricted to 610 m vertical distance and 1,500 m horizontal 
distance from the wildlife.

- The contractor will monitor and report encounters with caribou.
- Airborne surveying will begin in fall 2014 with flying to be completed no later than 

March 31, 2015.  This period is after the Caribou spring migration and excludes the calving 
and post-calving seasons.  This will mitigate any potential impact to Caribou during these 
critical periods.

2. Migratory Birds
     The eastern edge of the proposed survey will fly over the Western Cumberland Sound 
Archipelago Key Terrestrial Habitat Site.  Environment Canada recommendations will be 
followed, specifically surveying will take place after September 1 to avoid contact with 
migratory bird populations during periods of migration, nesting and moulting. In addition, 
the contractor will monitor and report encounters with concentrations of migratory birds.

The centre of operations will be the Iqaluit airport. The survey aircraft will not touch down 
anywhere other than the pre-existing facilities at airports.  As a result, the survey activities 
do not provide an increased risk of attraction of wildlife.  Due to the airborne nature of the 
survey, no habitat effects are expected. 

The contractor will be required to report the following :
              - record locations and dates of any observations of species at risk
              - behaviours or actions take by animals when encountered
              - actions taken to avoid contact or disturbance

Monitoring reports are available on request.
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