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GEOPHYSICAL LOGGING
a) Open holes (fluid — drilling mud)

b) Closed holes (plastic casing) GEOPHYSICAL LOGGING (Petroleum and Mineral Exploration)

¢) Permanent installation
(thermistor cable, TDR, aj %
conductivity probe, ...)
d) Petroleum and mineral n-
exploration
e) Acoustic televiewer
f) Electromagnetic tomography
(Ground Penetrating Radar)
g) Cone penetration test
(penetration-rate controlled)
(point resistance, creep behaviour,
temperature, in situ electrical resistivity,
seismic wave propagation, friction, pore
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GEOPHYSICAL LOGGING (Petroleum and Mineral Exploration)

Electric Logging Probe
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ACOUSTIC TELEVIEWER
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ELECTROMAGNETIC TOMOGRAPHY (GPR)

i<eep console and computer
away from electronics
and borehole cables

Keep excess borshole cable
away from electronics housings
and boreholes
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Keep electronics housings
on opposite sides
of boreholes
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EM TOMO (Sensors & Software Inc. Procedure)
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Step 1: Editing/Merging

Flibliety R
a7 g pulseEKKO Data
) File (*.DT1)

Step 2: Event Picking (Picker)
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Step 3: Tomographic Processing (MIGRATOM)

ASCI! Velocity (*.VEL)
Attenuation (*.ATR) or
Dispersion (*.DIS) file

Step 4: Plotting (TRANSFORM)

Screen Image or
Bitmap File (*.BMP)
of Velocity, Attenuation
or Dispersion

Optional Step 5: Image Processing

v

Screen Image or
Bitmap File (*.BMP)
of Conductivity, Salinity,
Water Content or
Porosity.

EKKO_IMAGE data flow.
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Temperature and Electrical Resistivity Logs
Vallée des Trois, Umiujaq (Nunavik)
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GEOPHYSICAL SURVEYS (SHALLOW GEOPHYSICS)
a) Investigation and monitoring (manual and automatic)
b) Electrical resistivity and induced polarization sounding, traverse and profiling
¢) Induction survey
d) Ground penetrating radar
e) Potential field (gravity and magnetism)
f) Seismic method?

Induced Polarization Profiling - Dipole-dipole array
Vallée des Trois, Umiujaq (Nunavik)
Pseudo-section of apparent chargeability
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Electrical Resistivity Traverse - Wenner array
Beauport (Québec)
Map of apparent electrical resistivity
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Electromagnetic Induction Survey - Coplanar and horizontal coils (GEM-300)
Beauport (Québec)
Map of electrical conductivity (f = 4830 Hz)
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MONITORING OF PERMAFROST CONDITIONS
1) Temperature
— Key parameter

Easiest parameter to measure

Controls the evolution of other properties

Modelling training
Adjustment of model parameters (thermal conductivity, specific heat
and thermal diffusivity) as a function of the cryostratigraphy of
permafrost over a known period before the prediction over a unknown
period

— Can we get the big picture on the evolution of permafrost conditions only by
temperature monitoring? The answer depends on our goals.

2) Physical, Geotechnical And Geophysical Parameters
- modelling perspective:
1) thermal diffusivity as a function of:
- T, w, wyr and cryostructure
i1) cryostratigraphy of permafrost (another key parameter)
- Variation of w, wyrand cryostructure with depth
- engineer perspective
1) creep behaviour (foundation and slope stability) as a function of:
- T, w, wyrand cryostructure (cryostratigraphy)
i) dynamic behaviour (earthquake loading, power plant loading)
— geophysics perspective
1) broad interest that can provide useful information (data
acquisition and reduction, and interpretation are critical steps)
i1) integrated approach
- native people perspective
open question
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