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THE UHIVERSITY OF ZAMBIA

UNTVERSITY FIRST SEMESTER EXAMINATIONS - MARCH 1998

GG 201

THTRCDUCTION TO GROLOGY

{(THEORY: PAPER I}

TINE: THREE {(3) HOURS .
INSTRUCTIONS : ANSWER QUESTION 1 AND ANY THREBE {3) ;éING
NEAT SKXETCHES WHENEVER POSSIBLE.
i. (a) If the number of electrons in an atom is 35 and
its atomic number is 80, calculate the following:
(i) The number of protons
{ii) The atomic number
(iii) The number of neutrons {3 marks
{b) Describe with examples the ionic and covalent bonds
(6 marks
{c} Why might it be difficult to identify a mineral
by its colour? (2 marks
{d) If you found a glassy--like mineral while rock
hunting and had hopes that it was diamond, what
simple test might help you make a determination?{l mark)
{e) On what basis are minerals chewmically
classified? (1 mark)
{f) Distinguish between fracture and cleavage. {4 marks
{g} When a mineral fractures, what does it imply
in terms of chemical bonds? {2 marks
{h) Give chemical formulae for the following

(i)

minerals:

(i) Galena
(ii) Sphalerite
(iii) Diamond
{(iv) Magnetite
(v} Corundum
{vi} Fluorite
(vii}) Dclomite

{(viii) Anhydrite

what is a crystal?

{4 marks

{2 marks



2 {a)
{b)
{c)

{d)
{e)
(E)

{(9)

3. {(a)

ib}
(c)

{a)

3/..

What is a rock? 1Is it a compound or mixture? (1 maxk,
Describe the rock cycle. {3 mark:

How does the rate of cooling influence the

texture of an igneous rock? {2 mark:
What is fractional crystallisation? {3 mark:
Dinstinguish between o lava flow and sill. (4 mark:
Describe the following:

(i) Dyke

(ii} Pegmatite

(iii) Obsidian

{iv) Vesicle

(v) Amygdale {10 mar}
Classify the common igneous rocks according to

the Bowen®s reactions series. {3 mark:

Briefly describe:

{i} Lithification

{1ii}) Compaction

{1ii} Cementation {3 mark:
Name the 3 corrmon types of cementing material {1.5 ma

Describe the foliowing sedimentation structures

and indicate what interpretations can be drawn

from each:

{i) Cross-bedding

{ii) Graded bedding

{iii) Oscillation ripple marks (6 mark:

Write brief notes on the following gedimentary

rocks:
(1) Arkose
(ii) Pure sandstone

Comieent on the maturity and length of transport of
the sediment  that formed the rocks in (i) and (ii}.

{6 mark:
What is:
{i) Porosity
{1ii) Permeability {4 marks



4/09

()

(g)

(h)

{(a)

{b)

{c)

{Q)
{e)
{£)

{g)

{a)
{b}

If a sediment has pore space volume of 20cm3 while
the remaining volume is 80cm3 calculate its
porosity. (2
Give the particle size range f£for:

{i) Mud

{ii) Sand

{iii) Cravel (1.

What 1s fissility? (1

Name and briefly describe the three types of
metamorphism. {S
Which metamorphic rock underlies most part of

Lusaka? WwWhat are its main mineral constituent(s)?

{1
Name 3 uses. (3
Shale Siate Phyllite Schist Gneiss is a
metamorphic rock sequence indicating an increase
in metamorphic grade and what? (1
What is foliation? {2
What is an Aurecle? (2
Write brief notes on the following roucks in
terms of texture and mineral composition:
{1} Gneiss of sedimentary ocrigin
{ii) Quartzite {v
Which feature would easily distinguish
Schist and Gneiss from Quartzite and Marbie? {1
Define Stress and Strain. {2
Distinguish between elastic and plastic
deformation of materials. {4
Describe Anticline and Syncline {6
What is a fault? {2

Dinstinguish between normal and reverse faunlts {4

At which of the 3 types of plate boundaries

does:

{i) Normal Foulting

{ii) Reverse faulting

{(iii) Strike-slip Faulting Predominate? {3

smarks)

5 markse}

mari}

rarks}

mark)

marks)

mark)}
marks}

marks}

marks}

mark?

mayriks)

- 3. oe B
marks)
marks

marks}

marksd



. 4 o~

{g) What is a joint? {1 mark)
(h) A rock that is strongly jointed easily

weathers both chemically and mechanically.

Why? {4 marks)
{i) What is an attitude? {1 mark}

D T T ey e t:;-x‘.:r:':(::t?_\-.-:ﬁ'..v-a-—u—-w.-—-.--—l-n.‘o———‘-'ar.:--

END OF EXAMINATION....GOOD LUCK!!



THE UNIVERSITY OF ZAMBIA

UNIVERSITY FIRST SEMESTER EXAMINATIONS -~ MARCH 1998

GG 201

B e

INTRODUCTION TO GEGLOGY

{PRACTICAL: PAPER II)

TIME: THREE (3) HOURS

INSTRUCTIONS : ANSWER ALIL QUESTIONS

10

2.

{a}) The following crystzl faces have the given parameters.
Determine their milier and indices.

Face Paramoters

F: 1/2a, eb, 1/7c

B a, 1/6b; 1/8c

C ca, b, aa

D 1/2%a, 1/7b, 1/2c{4 marks}

(b) Determine elements of symmetry present on models 5,6, and

8; and classify models into systems. (12 marks)
{c} Determine the following physical properties on and

name the provided mineral specimenss

Streak, Hardness, Cleavage, Fracturz, Lustre Reactions

to HCL 1, 2, 3 {15 marks}
{a) Identify rock specimens 4 - 6 giving the characteristic
features in each case. (15 marks)

Bore-holes were sunk at A, B, C, which are at the same

altitude above sea level and which lie at the corners

of an equilateral triangle whose length of side is 6000m,

¢ being West of B, and A North of the midway point between

B and C. A coal seam was intersected at a depth of 600m in
borehole 4, 400m in ® and 200m; in C. Assuse the cool seam

to have a constant dip, draw a plan of the area, using a

scale of 2.5cm = 1000m and determine the direction, amount

of dip and strike of the coal seam. {24 marks)



3. ¥ig 1. shows a geological map of an area.

answer and/or do the following:

(a)

{b)
{c)
(a)
{e}

TR R T e o

What evidence shows that the strata “re inclined?

Praw structure contour. )
Determine the strike, dip and dip direction
Draw & cross section along line XY

Write 2 brief geological history

S D AL T I LT M € S S 00 S Y WD €3 o e €3 €

(1
(8
(5
(8
(6

Using this map

mark)

marks)
marks)
marks)

marks)

END OF EXNIMATION...GCOD LUCK!!
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THE UNIVERSITY OF ZAMBIA
UNIVERSITY EXAMINATION- AUGUST/SEPTEMBER 1998

GG202
PHYSICAL GEOLOGY
PAPER I
THEORY
TIME: Three hours
ANSWER: Five questions. All questions carry equal mark
1 (a) What is lithification?
(b) Name and define three main processes by which sediments are transformed into rocks
©) List any five features of sedimentary rocks
(d) How are biochemical sediments formed?
2. (@) Name the main agents of denudation and deposition
() Name three processes involved in Chemical weathering?
© Briefly describe the chemical weathering of granite and limestone
(<)) What residual deposits are produced as a result of chemical weathering in humid
climates?
3. (a) A block of marble has the following dimensions:

Length (L) = 10 metres
Width (W) = 2 metres
Height (H) = 3 metres

A direct current is introduced into the block and flows along its length. The amount of

current its length . Fhe-emount-of-current is 100 milliamps. Given that the resistivity of
the marble is 5,000 chmmeter, calculate:

() Resistance to the current flow
(ii) Resulting potential difference due tot current flow



(b) By completing the table below, indicate which geophysical method you would use to
search for the resource shown. List where, in Zambia, the respective resource would be

explored.
RESOURCE METHOD WHERE IN ZAMBIA
EXPLORE
Disseminated sulphide
Emerald hosted in magmatitic
rocks
Petroleum
Geothermal water

Borehole  water  specific
capacities of 50 litres/sec/m

Uranium

Kimberlite pipes

Artesian waters

Salt Dome

Coal

4. (@) What is the difference between magma and lava?
®) Briefly discuss the made of occurrence of igneous rocks
(©) How and why do textures of extrusive and intrusive igneous rocks differ?
@ Name four major intrusive rocks and their extrusive equivalents

5. Describe briefly the processes which lead to the formation of the following mineral deposits:

(@) Pegmatitic deposit of Sn and beryl
() Hydrothermal deposits of Zn, Ag and Au
© Sedimentary deposits of Uranium and Copper

6. () Give brief accounts of the following

@ Metamorphism and its main causative factors
(b) Schist
() Foliation

(iir) Briefly discuss the main characteristics of contact metamorphism

END OF EXAM
GOOD LUCK!



THE UNIVERSITY OF ZAMBIA
SCHOOL OF MINES
UNIVERSITY SECOND SEMESTER EXAMINATION-AUGUST/SEPTEMBER 1998
GG 202
PHYSICAL GEOLOGY
PAPER II
PRACTICAL

TIME : Two and half hours (2'/,)
ANSWER : All questions

1. Describe the rock specimens A and B, paying special attention to their mineralogy and
texture. Name the rocks.

- 2. Use the sketch map of Zambia and specimens A, B, C, D, E to answer the following
question:

@) Describe briefly the properties of the specimens and identify the minerals. Name
two uses of each mineral

®) Mark the area on the Map where the given specimens occur

END OF EXAMINATION
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THE UMIVERSITY OF ZAMBIA

UWIVERSITY FIRST SEMESTER EXAMINATIONS - MARCH 1998

86 301

PRINCIPLES OF GEOLOGY

(PAPER TL: PRACTICAL)

-
LTI TWO (2) HOURS

INGTRUCTIONS ¢ ANSWER ALL QUESTIONS.

i.

N

L e A R e e e R L L LR LT E P P oy g PR e PP AR

A, B, C and D, i situated at the North-wast, North-east,
South--east z2nd South-west corners respectively of a square
of level country, the sides of which are S5km long,

vhile E is situated exactly in the centre of the area.
Boreholes at A, B and E pass through the following
formations (depthg in wetres below surface) s

Base of Permian Sandstone A B B
700 100 200

Coal -- Seam 10060 700 460

Draw . plan of the aren on the scale of 2.%cu = 1000m

(% marks)

(i)z Determine the Strike, Dip and bip-direction of
the rocks., {5 marks}
{ii), Indicate the area underlain by the coal--scam. (5 marks)
j .
. Thrqe beds crop out: Conglomerate {circles), Sandstone

(stippled) and Shale (dashed).
Complete the geologieal boundaries between thesce beds,
assuming that all beds have the same dip. Indicate

on the wap inlier and ocutlier. {15 mirks)

(NOTE: It may Le necessary tOinterpolate;@Xtrﬂ
contour lines and strike lines to 4 the complete
outcrops) .

END OF BEXBHINGPION - GOOD LUCKI L
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THE UNIVERSITY OF ZAMBIA

UNIVERSITY FIRST SEMESTER EXRMINATIONS - HMARCH 1998

GG 311

CRYSTALLOGRAPHY AND MINERALOGY

{PAPER I: 'THEORY)

TR THREE (3) HOURS
INSTRUCTIONS: ANSBWER 1 AND ANY FOUR {4} OTHER QUESTIONS.
1. {a) Determine the chemical formula of chalcopyyite whose
composition in weight % is:
Ht.% Atomic ¥Wt.
Fe 29.58 55.85
Cu 35.06 63.55
S 35.41 32.06
(b) Calculate the unit cell context for chalcopyrite
given that it is tetragonal with cell edges
a = 5,25 AO? and ¢ = 10.32 Aﬂ, and 2 specific
quantity of 4.2,
2. {a} Fing the indices of & face & in 2 zone between

{b)

{011) and (110} as well as in a zone between

(010} and {101y,

Calculate the axial ratros z:bh:c for an orthorhombic
crystal whose interfacial angles between (011) and
{001) is 40° znd that between {101) and {(001) is &0°.

3. Explain the f£ullowing terms from crystal cptics:

{a}
{b)
{c)
(d)

Extincticon and extinction arigle,
Retardatiocn
Birefirgence

Plecchroism

4, With reference tu the crystal morpholoegy of the tetragonal

system, answer the following:

{a)

2/&3'

What is the arrangement «f four {4} pairs of faces

related to one another by a four~fuld axis called?



R eayeres

{b)

{c)

(d)

What are the form indices of a crystal containing
eight (8) faces, four at the top and four at

the bottom, and what is its shape?

What is the shape of a face whose pole plots at
at the centre ~f a stereogram and how imany such
faces are present?

How many times is a pole that plots within a
representative triangle repeated and what is the
crystal shape called?

Define the f:llowing terms:

{)
(b)
{c)
{d)
(e}

crystal
cleavage
chiromophore
translucency
activator

With reference tc the unit cell of the monoclinic system,
answer the following:

{a}
(b)
{c)
(d)

¥What is the cell shape?

What is the highest symmetry possible?

What is the'characteristic symmetry?

What are the nuteraxral angles and cell edges?

END OF EXAMINATION.



THE UNIVERSITY OF ZAMBIA

UNIVERSITY FIRST SANESTER EXAMINATIONS - MARCH 1998

66 311

CRYSTALLOGRAPHY AND MINERALOGY

{PAPER II: PRACTICAL)

TLR: THREE {3} HOURS

INSTRUCTIONS: ANSWER HLL QUESTICNS.

i, {a) Plot a stereogram of the crystal model provided.
{b) Calculate the jpteraxial @nglies « 8 y
{c) Calculate the axial ratios asb:c
{d) To which crystal system does the model pelong?

{Give five reasons).

2, Determine the physical properties of the minerals A, 8, and
C provided, and identify them.

3. Determine the folluwing optical properties of the mineral

in the thin section provideds

{a)
{b)
{c)
{d)
{e)
{£)
(g}

LramLaTRas e

optical class
optical sign

sign of elcngation
extinction angle
birefrigence
pleochroism

Wame the mineral

AT E 7 1 R T e Y - — o taRin s TN RIS RN W s o W o s

DR OF FXAMINATION.



THE UNIVERSITY OF ZAMBIA

SCHOOL OF MINES
UNIVERSITY EXAMINATION-AUGUST/SEPTEMBER 1998
GG 312
MINERALOGY AND PETROLOGY
THEORY
PAPER I
TIME Three Hours
SECTION A
ANSWER: THREE QUESTIONS ONLY
1. (@ State the general formula of the feldspars and indicate the atomic substitution that takes
place.
®) Name three diagnostic optical properties of feldspars.
©) Describe the silicate structure of the feldspars.
()] Name the characteristic igneous rocks for albite, oligoclase, orthoclase,
and microcline.
(15%)
2. (@) Describe the silicate structure of the amphiboles.

(®)

Indicate at least three cations found in the Wi, Xi, Y, and Zsites of amphiboles from the
general formula:

Wo. X; Y5 Z; O, (OH, F, CI),

(c) Which cation substitute for each other in the pyroxene structure?

)

How does the structure of pyroxenes differ from that of amphiboles?

(15%)

3. Gamets have the general composition X; Y; (S; Os)s.

(€))
®)
©

d

Which atomic substitution takes place extensively in gamets?
Explain the variation in composition between almandine, spessartine and pyrope gamets.

What is the significance of the rare gamet knorringite (Mg; Cr, Sis O1,) and chrome-
pyrope?

What does olivine and the aluminum silicate minerals have in common with gamets?

(15%)



(15%)
4, @@ Describe the structure of the phyllosilicates, indicating how the tetrahedral and octahedral
layers are built up.
() What is the difference between di-octahedral and tri-octahedral micas?

(© Indicate the principal occurrences of muscovite philogopite and biotite in igneous and

metamorphic rocks.
(15%)
SECTION B
ANSWER ALL QUESTIONS
5. @ A granite may be pink, red or various shades of gray and may be coarse, medium, or fine
grained. What characteristics are found in all granites which serve to distinguish them from other
rock types?
(10%)
®) What minerals are likely to form phenocrysts in a basalt? Why?
(5%)
6. Give brief account on the followings
(a) gneiss
(b) dyke
(©) dlagnesis
(d) arkose
(e) cataclastic texture
(20%)
7. @ What properties are common in all limestones regardless of texture? What features of
limestone indicate that it is not igneous?
(10%)
(®) What are the effects of metamenphism? (5%)
(©) What is the difference between slate and quartzite? (5%)

END OF EXAM



THE UNIVERSITY OF ZAMBIA

SCHOOL OF MINES
UNIVERSITY SECOND SEMESTER EXAMINATION- AUGUST/SEPTEMBER 1998
GG 312
MINERALOGY AND PETROLOGY
PAPER II

TIME: Three hours
ANSWER: All Questions
1. Describe the six hand specimens provided, indicating

@ Mineralogy

(b) Texture

() Name the rock

30%

2. Give a full petrographic description of the three thin sections provided paying particular attention

to:

® optical properties of the constituents minerals  30%

(ii) identification of the major, minor, secondary and accessory minerals 10%
(iii)  textures of the rock 21%

(iv)  Name the rock and give reasons 9%

END OF EXAM



THE UNIVERSITY OF ZAMBIA
SCHOOL OF MINES
UNIVESITY SECOND SEMESTER EXAMINATION- AUGUST/SEPTEMBER, 1998
GG 322
STRATIGRAPHY AND REMOTE SENSING

THEORY: PAPER 1

TIME : Three hours
ANSWER : Any five questions. All questions carry equal marks use sketches where possible
1. With an aid of sketches, define the following terms

(@) Pinchout

(b) Principle of superposition
© Lithostratigraphy

(d) Planar stratified

(e) Transgressive

@ With an aid of simple labelled diagrams outline the four types of unconformities
indicating how each one could have been formed and how you can recognised it.

(b) List the seven stratal units used in sequence stratigraphy commenting on their definition,
thickness and tool resolution.

@) State the Law of Facies Successions.
() Using well labelled diagrams, explain Walther's Law
© Distingiush between

@) bed and lamina

(i) hiatus and diastem

(i1i) biofacies and lithofacies

(a) Life occurred in the Pre-Cambrian as well. Outline the 5 evidence for this.

(b) In a descending order of scale, list the formal units of time units and their corresponding
time-rock units in chronostratigraphy

(©) Trace fossils can be of environmental significance. Qutline three major environmental
changes with depth indicating the parameters they would affect.



5. Fill in Blanks

EON B PERIOD AGE
QUATERNARY RECENT
kada s Anca — 2.0MY
> PLIOCENE
i4 A A.'A'M.' PALEOCENE
MESOZOIC —_—
— JURASSIC
{4/‘7A Ay /l AL
hd PREMIAN
CAMBRIAN 570/590 MY
------------- PROTEROZOIC
6. (a) Fill in the following table showing the principle methods of radiometric age determination
PARENT NUCLIDE DAUGHTER HALF-LIFE APPROXIMATE MATERIALS
NUCLIDE (YEARS) USEFUL DATING COMMONLY
RANGE (YEARS B.P) DATED
CARBON -14
Protactinium-231
(Daughter nuclide of
Uranium-235)
Uranium-238 Lead-206
Potassium-40
Rubidium-87
) Give the five purpose for which fossils are used in biostratigraphy.

END OF EXAMINATIONS
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GC 322

STRATIGRAFHY AND REMOTE SENSING

PEACTICAL
PAPER T

Thrae Hours
All questions

With an »id of a diagram, vresent the electromagnetic specirum between 10* um and

1900m emphasing the optical range.
“n’;’hziz name - paven ic the geometrical centre of the air ohotograph

vww do vou chtain the scale of an air photograph

List the five steps in unage regisiration

isting:ish between the following termis

(i taxiure and jone

o parallax and vertical exaggeration ‘
atmospheric scattering aud atmospheric absorption

10 Marks
2 Marks

5 Marks
5 Marks

2 Marks
2 Marks
2 Marks

v offered 2 jreological h’wpp'mg work by the Geological $urvey of Zambia. The Survey

©4yon with: .znal photographs 1o enabls you nrdertake o prelirinary photogeological

e efthe oo
he provided traasparent paper.
{2} Provide ¢ fully aoscsated
photogrz b of the ¢

*hotographs you have selected
Wiite a brief acooun  + r clitogeol o
s follomeen
b Tl patterns

2 .. ural trends
{uh veomorphic festures

You have decided to staii your work using three photographs and defining

te3 photogeological pterpretation of the central air

45 Marks

*..' map you bave produced stressing

25 Marks

v} reasqns for your choice »f coclogical boundar. « and lithologies

END OF EX Ui AT



THE _UNIVERSITY OF ZAMRIA

UNIVERSITY FIRST SEMESTER EXAMINATIONS ~ MARCH 1998

STRUCTURAL GFOLOGY

PAPER 1T

TIME: THREE HOURS

INSTRUCTIONS: ANSWER FIVE QURSTIONS ONLY

Ql. a) Give a brief definition of the following terms:

(i) elastic deformation
(ii) critical shear stress
(iidi) strain hardening simple shesr
b) Rriefly describke the conditions under which brittle and

ductile deformation occur. In your description show
typical stress-strain curves and name the characteristie
types structures that are produced. (20%)

Q2. Figures la - ¢ show three orientations of the principle
stresses 03, 03 and o3. Figures 3a - ¢ show three
orientations of fault sets which formed under one af the
conditions shown in figures la - .

a) Indicate which fracture set corresponds to which
stress orientation.

h) What type of faults are represented in Fig. 2.
c) Indicate the sense of movement faor each fault plane,
a) Give an example of each fault tyvpe in Zambia.

(20%)

Q3. Describe the main types of foliation and state how they
are formed, {20%)

4, Describe the main types of lineation and state how thev
Q vy h!
are formed. {20%)

Q5. Discuss the tvypes of c¢leavage that can occur in deformed
rocks and show how c¢leavage orientation can he used to
distinguish an antiform from a synform. (20%)



Q6. If you are making a geological map and find on the hagis
of stratigraphic evidence (repeated or missing strata)
that a fault is likely, what features would vou leook for
in the field as evidence in favour of the fault that yon
would like to put on your map.,

Consider all types of features, whether or not you can
find an out crop along the fault. (20%)

Q7. There are three hasic mechanisms of fold deformation.

(a) For each type, descrihe the mechanism by which
folding takes place, the type of fold brafile that is
produced and the phvsical conditions under which each
type of folding tyvicall ocaurs.

(b) Give one reason for what these simple mechani ams
of folding can not bhe strictly applied to the majority
of folds in nature. {20%)

END OF EXAMINATTIONW
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GG 331

STRUCTURAL GEOLOGY

PAPER 17 - PRACTICAL

TIME: THREFE HOURS

INSTROUCTIONS: ANSWER ALJ. QUFESTIONS

o

Study the geological map carefully giving attention to features
such as:

- topography (from drainage and spot-heights)
- succession of rock formations

- run of outcrops

- 'V'-ing of outcrops across valleys

- nature of lithologies

- dip arrows

- recent sediments

Take your time to make and combine all vour obhservations and try
to form a complete geological picture. Only then start to
answer the questions.

1. Cutline on the map all unconformities in red and igneous
contacts in blue, {(5%)

2. Deduce the type of fault no. 1 and fault no. 2. Tndicate.
it apppropriate the upthrown (U) and downthrown (D) side
on the map. (5%)

3. Add map symbols for dip/strike, fold axes and axial vlane
traces to indicate the structure, wherever appropriate,
(5%)

+

4, Draw a section along AR, using the spot ligh
obtain an approximate topographic profile.

-

8 give
(3

oS
S
-

%

5. Write a caomprehensive geological account of the map area,
(Do not merely list the geological events, but give a full
geological description of the area. (50%)

END OF EXAMINATION

et



4+ km

-~

4

N

a4
PPV
s S

7

/
/
/

2, s LS
L 7107

/ /

w "] Q <
m z m w Y W!
HE T IHEE
1 xol z gl 5 o
g HEIHEREREHEIH
3 oVl & s |3 |39 32

@

\ TTIv= R M T
i L . J '

N

!

\_/

)







