Exam AESB2140: Geophysical Methods for Subsurface
Characterization

03 November 2014, rooms CiTG 0.96, 1.96 and 4.99

(The answers may be in Dutch as well as English. If there are any questions about the
English, please ask the exam supervisor)

Please answer on separate sheets:
- Question 1 (Logging)
- Question 2 (Resistivity method)
- Questions 3-6 (Seismic reflection method)

Allowed during exam:

- Non-graphic calculator
- Color pencils

1. In this question we consider aspects of Logging

a) Which two rock properties do you need to measure using logging tools in order to
link logging measurements with seismic reflection data and why? (1 poiny)

b) Which three rock properties do you need to measure with logging tools to
calculate all elastic constants? (1 point)

¢) The composite log of a section of well ZND-3 shows recordings of the gamma ray
and density (see Figure 1 below). In this part of the section , at least 4 different
rock types are present (maybe more). Indicate on the log by colouring the
different rock types. Give depth boundaries for every rock unit and indicate using
numbers 1, 2, 3, 4, etc. the different rock types. If a rock type occurs more than
once give both layers then the same number. (2 points)

d) Also indicate the rock types you think are present and indicate reason and
certainty. A table (Table 1) with rock properties is given at the end of the exam.

(3 points)

e) If you have a change to run another log to better determine the rock types in
question ¢) which tool would you run and why? (1 point)

f) Explain the concept of the Wyllie time-average equation (2 points)
(Totally 10 points)



2. Resistivity measurements are often carried out by putting electrodes in the ground at
the earth surface, as shown in the figure below.
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a) Assuming the resistivity p is constant in the subsurface, give the formula for
the measured potential difference in case the distance between all electrodes is
the same. (3 points)

b) The sensitivity of the resistivity measurement is determined by the electric
current strength along the path from current electrode to a subsurface location
where the resistivity is different than that of the surrounding medium,
combined with the reverse path from the subsurface point to the potential
electrode. The formula for the sensitivity function F3p for the measurement
involving C; and Py, is given by:
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Give the formula for the sensitivity function involving C; and P». (4 points)

F3D;11 (wyya Z) = 4

c¢) Explain how apparent resistivity is defined for a measurement at the surface of

a heterogeneous medium. (3 points)
(Totally 10 points)






