Geophysics 424 , Assignment 3
Controlled source EM exploration techniques

Question 1

Repeat Example 2 in section E2.2.2 (vertical magnetic dipoles) with the conductor
dipping to the left at 30° to the vertical

Sketch how the ratio HT/H” will vary as the instrument is moved across the ore body.

Explain clearly how you obtained your answer.

Question 2

The vertical magnetic field of a vertical magnetic dipole (VMD) located on the surface
of the Earth is given by
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Show that at low induction number that this result simplifies to
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An HLEM system was used to collect in-phase and quadrature data over two
massive sulphide deposits. The ore body is dike shaped with conductivity 10 S/m.

The HLEM profile crossed each deposit at right angles to the strike direction.
TX-RX separation is 50 m and the TX operates at a frequency is 1910 Hz.
What can be determined about each ore body from these data?

Use the characteristic curves derived in E2.3



Question 4
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A time-domain EM system is being used to measure the resistivity during a ground water
survey. The system parameters are:

Transmitter geometry 10 m x 10 m square loop
Transmitter current I =200 amps
Number of turns on transmitter N =20

The transient on the next page was recorded at ‘A”’.

(a) Plot the transient.

(b) When does the late-time decay begin?

(c) Calculate the conductivity of the gravel. Justify any assumptions you make.

(d) A second transient was recorded at ‘B’ where a high conductivity clay layer was

present. Sketch the transient at ‘B’ on the graph in (a). Be quantitative where
possible.

This assignment will be due at 5 pm on Monday December 4 2023
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