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INSTRUCTIONS: Answer question NUMBERS 1 & 4 and any OTHER ONE question of

your choice,
Write your matriculation number only on your answer script(s) and NOT your name
. (a) Discuss the origin groundwater. \
(b) Describe (with diagram) the vertical distribution of groundwater, /
(c) State the geologic structures that are favourable to groundwater accumulation in
typical basement environment.
(d) State at least three (3) factors which make groundwater a better alternative to surface
water.
(e) Briefly discuss each of the following: (i) Perched aquifer (ii) Leaky aquifer
(f) Differentiate between a confined and unconfined aquifer (show diagrams).
~ () List five factors that affect porosity of rocks.
(h) Table 1 shows the interpretation results of a Vertical Electrical Sounding for
groundwater development in a Basement Complex environment, Sketch  the
representative VES curve and identify the possible ljthology of the layers.

Table 1 :
Layer 1 2 3 4 5
Resistivity (Ohm-m) 216 70 325 | 188 1263
Layer Thickness (m) 1.0 0.9 24 1213 -

(i) As a geophysicist, from Table 1 above, which layer js hest for recommendation for
groundwater abstraction? Give reason(s) for your chpjge,
() Compare and contrast groundwater investigation jn 4 pagsement and sedimentary
terrains. '
(24 marks)

. Table 2 shows the field data of a Vertical Elegtylga) Aounding acquired using
Schlumberger electrode configuration fron; a typical Basement Complex environment,

(a) Plot the data,
(b) Derive the geoelectric parameters jhrough manual cuve interpretation, using
appropriate curves among those provided.
(c) State the geologic structure Identifiable from (b) above. What is your view on the
groundwater prospect of the surveyed site?
(15 marks)
. Table 3 shows data from a seismic refraction survey in a crystalline basement terrain..

(a) Plot the Time (T) — Distance (X) curve.
(b) Determine the depth to the bedrock.
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(c) Generate a geological section from your interpretation.
(15 marks)

4. (a) List two (2) major operational differences between the Wenner and Schlumberger
arrays when engaged in groundwater investigation.

(b) Highlight four (4) factors that are important in the occurrence of groundwater. Briefly
state the inter-play between these factors.

(c) (i) State two (2) advantages and limitations of the Very Low Frequency (VLF) EM
method in groundwater prospectmg

(ii) VLF EM method in groundwater prospecting often requires a follow-up detailed
study, which geophysical method would you recommend and why?

(d) Figure 1 is a cross section of interpreted resistivity data from a typical crystalline
basement area of Ondo State for groundwater investigation.

(i) Identify the aquifer layer. Use the scale given to estimate the thickness range of
the aquifer identified.

(ii) Identify possible, VES location(s) that could . bc consldcrcd foy groundwater
abstraction, recommend optimpm drijlable de th,

(iii) Identify the location you gapsider the aquffer 1] we[l prp;ec}eg from surface
contaminant, and determine its geoelegtrlc pa:ametcrs (resxsllylty and thxckness)

(21 marks)
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Table 3

Geophone 1 2 3 4 5 0 7 8 9 10 (11 |12
X (m) 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 550 600
T (ms) 10 |20 |30 |40 [50 |60 |65 [69 |73 |77 |8l 85
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Figure 1: Cross Section of [nterprcted Resistlvity Daga



