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Q. What is geoelectrical exploration?
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Types of electrical exploration

1. Self-Potential
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b) Magnetic Field
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Types of electrical exploration:

2. Induced Polarization
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Adapted from: Bleil, D. F., 1953, Induced polarisation: A method

I n d uced POIarlsatlon of geophysical prospecting: Geophysics, 18, 636—-661.
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Electrical properties of rocks depend on:

1. Porosity
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Electrical properties of rocks depend on:

2. Interconnection of the pore spaces

Calolts

Sand grains csmant e

Pors space
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Electrical properties of rocks depend on:

3. Fluid type

C. Stratigraphic trap
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Electrical methods:

1. Equipotential method

Equipotential

Current Line Surface
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Electrical methods:

2. Resistivity method
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Applications of electrical methods:

1. Minerals exploration
2. Groundwater exploration
3. Geothermal exploration

4. Bed rocks
5. Archaeology
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Electrical properties of the rocks:

1. Resistivity
2. Electrochemical

3. Dielectric constant or permittivity
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A = area

p = resistivity

L
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R = Resistance (Ohms)

P = Resistivity (Rho)

I = length of conductor (metres)
a =Area (m2)
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Factors that affect resistivity of the rocks:

1. Water
2. Salinity

3. Porosity
4, Temperatu re

5. Minerals

6. Fractures
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Archie’s Law

The minerals comprising a rock are almost always electrical insulators. Thus, electrical
conduction occurs because of the moisture contained within the pores of the rock or soil. The
resistivity of soil or rocks depends on several parameters. These include the clay content,
moisture salinity, degree of saturation of the pores, and the number, size, and shape of the
interconnecting pores. For soils, the degree of compaction (influencing porosity) is also an
unportant factor. Archie (1942) developed an empirical formulae relating resistivity to
porosity, degree of saturation and resistivity of the saturating moisture, shown below.

-m _—n
Pe=aP S P,

where ¢ 1s the fractional pore volume (porosity). s 1s the fraction of the pores containing
water, pw 1s the resistivity of the water, n 1s approximately 2. ¢ and /2 are constants with «
varying between 0.5 and 2.5 and m varying between 1.3 and 2.5.
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where
oy

Py
]

.

Pe _ g (3)

15 the rock resistivity in the
fracture zones, ochm-meters,

Is the resistivity of the pore fluid,
is the coetlicient of saturation (1
for complete saturation),

1$ the porosity, and

1s the cementation factor.
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