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EM / resistivity methods and the Oill patch

OSCILILOGRARH

AMPLIFIER

SRl
& b—

) (A OT a0 A I .‘
LW { SRS v &f«azcﬂps"@/@.#pzz\ /{Yy ,¢ 4,\,/.\, y x, ®V/\

\“"‘m-. L "/ \\ 12 ,//

Bt 2N

Statham, 1936: Electric earth transients in
geophysical prospecting. Geophysics Vol. 1




Fundamentals
e Time domain EM

Frequency domain EM

AAAAY

L P
Wy

|
[
Ii]

]
o
-~

Natural sources
Transmitter based systems

Wy

C

—
—r

Electric fields
Magnetic fields




The model

Reservoir

— 2 by 2 km, 200 m thick

— 200 m @ 500 m depth
Background

— 30 m sedimentary basin
Fault

— 10kmlong,5 m

— Extending from 25 to 225 m depth
Clay lense

— 800 by 200 m, 10 m thick

— 0.04 m @ 100 m depth
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Reviewed methods

Magnetotellurics

Controlled source audiomagnetotellurics
Long offset transient electromagnetics
Fixed loop transient EM

Dipole-dipole arrays as...

— Direct current

— Frequency domain induced polarization
— Time domain induced polarization
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Modelling tool used

« 3D integral equation multi-
method modelling package

Habashy, T.M., Groom, R.W. and Spies, B.R. [1993] Beyond the Born and Rytov Approximations: A
Nonlinear Approach to Electromagnetic Scattering, Journal of Geophysical Research, 98, 1759-1775.
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