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GG 201 - INTRODUCTION TO CEOLOGY

PAPERI: THEORY

INTRUCTIONS: ANSWER ANY FIVE QUESTIONS USING ILLUSTRATIONS

WHEREVER POSSIBLE; ALL QUESTIONS CARRY EQUAL

MARKS
TIME: 3 HOURS
Ql. (8 What is the solar system and when was it born? (5 marks).
(b) Using the nebular theory describe how the solar system formed. (4 marks)
©) Briefly describe how our planet evolved into a}( layered body and name
these layers. (6 marks)
(d) In 2001, a widely publicised natural phenomenon occurred in Zambia:
What is this phenomenon? How does it come about? What is its major
threat on human health? (5 marks)
Q2. ' a) Would you consider water and coal as minerals and why? (3 marks)
(b) What do the following sets of minerals represent? Diamond and graphite
and calcite and aragonite. (1 mark)
(©) Distinguish between ionic and covalent chemical bonds, giving one
example of each bond. (5 marks)
(d) What is a rock? (1 mark)
(e) What sort of rock do you think developed after the recent eruption of the
Nyirogongo Mountain in eastern Congo DR? (1 mark)
® Describe the following: dyke, sill, pegmatite and batholith. (4 marks)
(2) Discuss the transport and sedimentation conditions that the following

sedimentary rocks would represent? Arkose and quartz sandstones.
(5 marks).



Q3.

Q4.

(a)

(b)
(c)

(d)

(a)
(b)
(c)

(d)

©)

®
(2

Describe briefly the following sedimentary structures, stating their
Importance in geological aspects:

(1) Cross-bedding (2 marks)
(i1) Graded bedding (2 marks)
(iii)  Ripples (2 marks)
(iv)  Unconformity (2 marks)
How does foliation in metamorphic rocks develop? (2 marks)

Discuss conditions that influence the formation of folds and faults.
(4 marks)

The Rockies and Andes Mountain Ranges on the western sides of North
and South America, respectively, and the Mid-Atlantic Oceanic Ridge are
global structural features. Describe and discuss how these global structural

featuresf.«,“./ ; (6 marks)
What is the principle of superposition? (3 marks)
What is the principle of original horizontality? (3 marks)

What are fossils and in which 2 important geological aspects are fossils
employed? (3 marks)

Construct a diagram to show the following sequence of geological events:

(1) sedimentation of a limestone formation;

(i1) folding and uplift of the limestone;

(iii)  erosion of the folded terrain;

(iv)  subsidence of the terrain and sedimentation of a sandstone

formation.
(5 marks)
Name 4 main methods employed in dating geological events absolutely.
(2 marks).
What is the basis of the above methods? (2 marks)
What is half-life? (2 marks)



9. <(a) What is a mineral deposit? (2 marks)

(b) Determine the concentration factors of the following elements: Au, Zn,
Sn, Cu. (refer to Table 1)

(2 marks)

(c) Determine the concentration of Cu in the following minerals: chalcopyrite
(CuFeS;) and chalcocite (Cu,S). Why are the concentrations different? An
ore deposit of chalcopyrite, chalcocite and quartz has a grade of 4% Cu.
What is the main cause of this difference between grade and the
concentration determined above? (refer to Table 1).

(6 marks)

(d) How is coal formed? (5 marks)

(e) The copper/cobalt mined in Zambia is both a wasting asset and the main
stay of the economy. Explain. (5 marks)

Q6 @ Mining, particularly open pit as practiced at Maamba Coal Mine, has the
following environmental problems associated with it: land degradation, water
pollution, air pollution and noise. Briefly describe and discuss each one of these
problems in a general manner and how they may be mitigated.

(12 marks)

(b) Lusaka is mostly underlain by marble, which is highly crystalline and yet
it hold significant amounts of water and therefore qualifies as an aquifer.
Explain. (5 marks)

(c) There are several industrial uses that marble is mined for. Name 5 such
uses and give one reason for each use. (5 marks)

Table 1

Element | Crustal Abundance [ Average minimum | Atomic weight

(ppm) exploitable grade | (atomic mass unit)
(%)

Cu 50 0.4 63.546

Fe 50000 30 55.847

S 260 - 32.06

Au 0.004 0.0001 196.967

Zn 70 4 65.38

Sn 2 0.5 118.69

Good Luck!!
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SECOND SEMESTER EXAMINATION - 2001/2002

GG 202 - PHYSICAL GEOLOGY

INTRUCTIONS: ANSWER QUESTION ONE AND ANY OTHER THREE
TIME: 3 HOURS
Q1. 18) What is porosity and permeability? (4 marks)

(b) If the porosity of a material is 50% and the volume of open spaces is 70
cm’. Determine the volume occupied by grains. Show how the
determination is done. (5 marks)

() What is Darcy’s Law? (2 marks)

(d) Two boreholes, A & B, drilled into an unconfined aquifer in the Lusaka
dolostone are separated by a horizontal distance of 60 m. The level of
water in borehole A lies at an elevation of 1300 m while in borehole B it is
at 1230 m. If the conductivity of the water is measured and found to be 21
m/second while the cross-sectional area through which the water is
flowing is 60 m”. Determine the volume of water flowing and its flow
velocity. Remember to show how you arrive at the values. (15 marks)

(e) Suggest how would you determine the time it takes water to flow from
borehole A to borehole B. (2 marks)

Q- AR) What is mass movement? (2 marks)

(b) What is an angle of repose and how does it vary with water content? (4
marks)

(©) Distinguish creep from slump (4 marks)

(d) How does absorption of water weaken unconsolidated material? (4 marks)

(e) What is talus and how does it form? (4 marks)

® Why would you expect that regions near a continental rift valley might
have frequent mass movements? ( 6 marks)

Q3. (&) What is a stream? (2 marks)

(b) Name and describe 3 ways in which streams carry sediment. (6 marks)

(c) What is stream discharge? ( 2 marks)

(d) Suppose a stream is 21 m wide and 5.5 m deep. Water in this stream flows
at a rate of 6 m/second. Determine the discharge for this stream. (5 marks)

(e) Make brief notes on the following:

(1) Alluvial fan (2 marks)
(ii) Trellis drainage pattern (2 marks)
(iii)  Delta (2 marks)
(2) Distinguish between an influent stream and an effluent stream (3 marks)
Q4. (a) How are valley glaciers different from continental glaciers? (3 marks)
(b) Describe the main mechanisms of glacier flow. (5 marks)



6 Jo
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®

€9)

How do glaciers erode bedrock? (4 marks)

Name & describe 3 kinds of glacial sediment (6 marks)

The depletion of the ozone layer has caused raised temperatures. If this
continues, discuss environmental problems that are likely to result. (6
marks)

What is the difference between the way wind transports dust & the way it
transports sand? (3 marks)

What are the main features of wind erosion? (4 marks)

Name and describe 3 types of sand dunes showing their relationship to
wind direction & availability of sand (6 marks)

What is desertification? (1 mark)

What is loess and how is formed? (2 marks)

Trucks continually have to haul away sand covering a coastal highway.
What do you think might be the source of the sand? Could its
encroachment be stopped? (6 marks)

What evidence might you find in ancient sandstone that would point to its
eolian origin? (5 marks)

Good Luck!!




THE UNIVERSITY OF ZAMBIA
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UNIVERSITY FIRST SEMESTER
SUPPLEMENTARY/DEFERRED EXAMINATIONS - 2001/2002

GG 311: CRYSTALLOGRAPHY AND MINERALOGY

THEORY - PAPER 1
TIME: THREE HOURS

ANSWER: ANY FIVE QUESTIONS

Q1.  Describe the following terms:
) Unit cell
(ii) Space lattice

(iii)  Bravais lattices

Q. A What do you understand by the term ‘form’ in crystallography.

(i)  Describe the terms used in the definition of forms.

3 () What are allochromatic and idiochromatic minerals. Give examples.

(i1) What are chromophores.

Q4.  In nature, most minerals do not show perfect crystal form and tend to occur in
aggregates of many forms. Describe the main types of aggregation.

Q5. What is psendomorphism and in what ways does it happen.

Q6. “ A1) What is an optical indicatrix.

(i1) What is birefringence and what type of minerals exhibit it.

END OF EXAMINATION - GOO LUCK!






