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THE UNIVERSITY OF ZAMBIA

UNIVERSITY EXAMINATIONS - OCTOBER/NOVEMBER 1995

GG210

PHYSICAL GEOLOGY

PAPER 1
THEORY

TIME: THREE (3) HOURS

INSTRUCTIONS: ANSWER QUESTION ONE (1) AND ANY FOUR (4)
OTHER QUESTIONS USING NEAT SKETCHES WHEREVER
POSSIBLE. ALL QUESTIONS CARRY EQUAL MARKS.

1. (2) On figure 1 indicate the following structural
domains:

Bangweulu Block, Ubendian Belt, Zambezi Belt,
Mozambique Belt, Lufilian Belt and Irumide Belt.

(b) Give the General Zambian stratigraphy in termsaof
supergroups.

(c) Where in the Zambian stratigraphy is each of the
following mineralisation types found?:

(i) Lead/zinc in Kabwe

(ii) Sedimentary copper in the Copperbelt Province
(iii) Coal in Maamba

(iv) Tin and Amethyst in Choma/XKalomo area.

(v) Manganese in Mansa.

(d) What are the main host rocks and geological structurcs
for the Lead/zinc mineralisation in Kabwe?

2. (a) The geological time scale was established without the
aid of radiometric dating. What two principles were
employed to develop the time scale?

(b) Contrast the asthenosphere and the lithosphere.



(c)

(d)

(c)

(a)

(b)

(c)

(d)

(2)

(b)

(i) VWhat is piate tectonics?
(ii) Plate tectonics unifies two carlier theories.

Name these theories.

There are 3 main plate boundaries. Name these
boundaries and describe what occurs at cach of thoese
boundaries.

Would expect the oceanic crust to become younger or
older away from the mid-oceanic ridge? Explain.

What is the building block of silicate minerals?
Give 4 examples of silicate minerals.

Name 6 physical propertics of minerals and describe
any two.

(i) Give chemical formulac for the following
minerals: Galema, Anhydri:e, Calcite, Halite,
Magnetite, Pyrite, Diamond and Chalcopyrite.

(ii) On what basis are the above minerals classificd?
(1) Define the term crystal

(ii) Classify crystals A and B into crystal systems,
giving reason(s) for your classification:

A - 6 Diads, 9 Planes, Centre, 4 Triads,
3 Tetrads

B - 3 Planes, Centre, 3 Diads

Define the following and describe briefly how they
come about?

(i) Amygdale (ii) Cross-bedding (iii) Metamorphic
Aureole (iv) Foliation (v) Porphyritic
Texture (vi) Xenolith

Write brief notes on the following rocks in terms
of texture and main mineral constituents:
(i) Basalt (ii) Peridotite (iii) Arkose

(iv) Orthogneiss (v) Eclogite.



(c) What geological structures result from plastic 2nd
bruttle deformation of the crust?

(d) Describec how veins forn.

(2) What is weathering?

(b) Granite and Basalt are exposed at the surface in a

hot, wet region.

(1) ¥ill chemical or mechanica;: weathering

predoninate? Why?

(i1) Which of these rocks will weather more
rapidly? Why?

(c) Briefly describe the following:
(i) Rockslide (ii) Earthflow (iii) Mudflow
(iv) Creep.

(d) Briefly describe how mass wasting processes
contribute to the development of river valleys.

{(e) What is base level of a river? Where would you
expect the base levels of the Kafue and Luangwa
rivers to be? Why?

(f) Distinguish between perosity and permeability.
(a) Bricfly how each of the following mineral deposits
form:
(1) Hydrothermal (ii) Silarn (iii) Pegmatite
(iv) Placer
(b) If you were contracted to search for a placer deposit

of heavy minerals, such as Gold, along a river. Where
would you look and why?

(c) (1) Define ore?

(ii) Name an ore mineral for csach of the following:
Lead, Zinc, Mercury, Iron, Copper, and Aluminium.



(d) Open pit mining of copper ore at Nchanga has caused
several c¢nvironmental problems. Briefly state
three main problems and suggest ways in which these

problems could be addressed.

{(a) Petrolcum is a very critical cnergy resource.

Describe how it forms and migrates.
(b) For petroleum to be accessiblc to man, it must be
entrapped. Describe the following oil traps:
(i) Anticlinal (ii) Fzult (iii) Pinchout

(iv) Unconformity
(c) List 6 other sources of cnergy kncwn to man.

(d) Groundwater is another important resource to man.
Name and describe briefly a geophysical method
which would be effective in locating groundwater in

an area underlain mostly by marble, such as Lusaka.

END OF EXAMINATION
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PRINCIFLES OF GEOLOGY I

THEQRY - PAPER 1

TIME THREE HOURS
ANSWER ANY FIVE QUESTIONS (ALL QUESTIONS CARRY EQUAL MARKS)

i Leccribe five physical properties used in the
i fication of minerals.

)
1
o
th
'.I
£
m
-
oy
m
th

cllowing terms:

a; Plane of symmetry
hY Axis of symmetry
c¢) Centre of symmetry
¢} Unit cell

' Twin plane

t

{2

Deccribe the "Bowen's reaction series" of magmatic
differentiation. Name three rock types that may be
rroduced by differentiation of mafic magma.

4. (a) Name the two main categories of sedimentary rocks.
{(b) State the properties of each of the following rocks

and describe the features that you would look for in
order to identify them in outcrop:

(1) Conglomerate- s
{ii) Shale ’
(iii) Limestone ‘-
(iv) Sandstcne

wn
—~

N1

—

Name the three factors which govern metamorphism.

{r) How can one distinguizh between a regionally
metamorphosed and a contact metamorphosed rock?

(o) What rock types would you expect to form from
regional metamorphism of:

1) QGranite (ii) Limestone (iii) Shale

-



Name the three main tvees of geological structures
formed by deformation of rocks in the earth's crust.

Briefly describe the following:

i) Thrust fault
{11} Biock faulting
f1id) Sinistral fault
iv) Monocline

Dip and strike

imentary processes cause the natural concentraticn

mically important minerals? Cive examples of
eposits that mayv be formed by each of these

END OF EXAMINATICN
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THE UNIVERSITY OF ZAMBIA

UNIVERSITY EXAMINATIONS - OCTOBER/NOVEMBER 1995

GG310

MINERALCGY AND PETROLOGY

PAPER I

THEORY

TIME: THREE HOURS

ANSWER: QUESTION 1 AND ANY OTHER {QUESTION FROM SECTiIiON A,
QUESTIONS 4 AND 5 AND ANY OTHER QUESTION FROM
SECTION B.

ALL QUESTIONS FROM SECTION C.

SECTION A - CRYSTALLOGRAPHY

1. Explain why the angles between corresponding faces, measured
in a plane normal to the edge between them, is always the
same in any two crystals of the same substance.

10%

2. (i) Crystal faces are described with reference to a set

of coordinates termed crystallographic refercnce
axes. Explzin with the aid of a sketch the following
terms:

(2) parametral plane
(b) parameters
(c) axial ratios

(ii) Determine the Miller Indices if the intercepts of a
face in 2 hexagonal crystal are:

it

a = 4cm, 1cm,

w = lcm, c 4cm.



(i) The Herman - Mamguin notation is used to define
the minimum symmetry of a crystal class. Give the
meaning of the following symmetry symbols:

(a) x/m (b) xm
(¢) x 2 (d) x/m m.

(ii) Indicate with the aid of a sketch the Herman -
Mauguin notation for an orthorhombic lattice.

SECTION B - MINERALOGY

Calculate the mineral formula and unit cell from the
given data.

Eiement weight % Atomic weight
Fe 18.25 55.847
Mn 2.66 54.938
Cd 0.28 112.41
Zin 44.67 65.38
S 33.57 32.07

Compare and contrast the amphibole and pyroxene groups
of minerals in terms of:

(a) crystal structure
(b) chemical composition
(c) occurrence in igneous rocks.

Colour is an important diagnostic feature related to the
chemical composition and electronic structure of mincrals.
Explain the following and indicate at least three (3)
examples of each:

(a) allochromatic mineral
(b) idiochromatic mineral

(c) chromophore 10%



10.

Cleavage is a manifestation of weaker bond strength along
certain directions within a mineral structure. Explain
with the aid of a diagram, how this relation is particulary
apparent in micas.

10%
SECTION C - PETROLOGY
Briefly give the main characteristics of the granite
family in terms of:
(a) mineralogy
(b) textures
(c) mode of occurrence 11%

(2) What are the main agents of metamorphism?
(b) State briefly the different types of metamorphism.

(c) Give at least one example of a typical rock type
produced by each type of metamorphism.

Describe the main types of detrital rocks.

END OF EXAMINATION
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2+ are the formal! units of biostratigraphy?
sow are they defined and what are their
time-significance?

3
[

,iat the formal units o
descending order of sca

f chronostiratigraphy in
& i
zach unit.

e giving examples for

outline the materials that e up
how these materials have very diffe
potential.

the fossi
rent pre

Give three reasons for the non-preservation of
fossils?

Outline the five mai

activities responsibie for
forming most trace sils.

In sequence stratigraphy, why do we study sea- ievel
fluctuations and what is the contribution of seismic
stratigraphy?

{2t and commen: briefly on the major stratal units
3 Lgrap

cutline four radiometriec dating methods, highlighting
their limitation.

END OF EXAMINATICN
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Six sections, whose geographical positions are shown in the cross- section below, were measured
along a shelf and slope environment of deposition. 3 different index fossils(®,@ and

@)were found in those sections.

°°i s * °l Conglomerate E:LJ—] Limasione
~ 0 wn ~F m o™ -~
T ] ‘00 Mature Limestone
- -] sandstone @ conglomerate

~ =T — — 1 Shal» g] Nolomite

I

) N b a. Wiooi B oahz foorsnic sedring of fhaze beds ¥
b. Why is index fossit (2) not found in section 1 ?
~ o n 3 m ~ - . ] . .
T 3 T3 71 THH . Why is section & much thicker than sections
HhiY bo o 73 H ITHH .
| ' LN \\_—-— -—,i, o | . .{-I‘I-I_‘———“ 1 , 2 or 3 ?
WIMNY NHH e of 4 HH d. Locate all the unconformities (V)

What type are they and what bed(s) is
{are) missing ? :

e By joining the contacts with dashed lines correlate
all the sections .




THE UNIVERSITY OF ZAMBIA

UNIVERSITY EXAMINATIONS - OCTOBER/NOVEMBER 1995

GG 332

STRUCTURAL GEQLOGY I

PAPER I - THEORY

TIME: 3 HOURS
INSTRUCTIONS:
FART A STRESS AND STRAIN

ion

PART B STRUCTURES
ANSWER 7 QUESTIONS IN TOTAL

FROM PART A - ANSWER Q1 AND ANY TWO OTHERS
QUESTIONS 2 TO 5 CARRY EQUAL MARKS

FROM PART B - ANSWER Q6, Q7 AND Q8 AND CHOOSE ONE FROM
Q9 AND 0Q10.
QUESTIONS 9 AND 10 CARRY EQUAL MARKS

NOTE: USE DIAGRAMS AND SKETCHES WHEREVER POSSIBLE



Q2.

(a)

(b)

(ii)

PART A - STRESS AND STRAIN

Define the following terms, using diagrams wherever

possible.

(1)

(iii)
(iv)

(i)

(ii)

(iii)

Please be brief.

A biaxial stress system - what is the maximum
shear stress in this case?

Triaxial stress system. Give the value cf the
maximum shear stress.

Lithostatic pressure at a depth h.
The Deviatoric stress.

On the Flinn Diagram, the areas are divided
into constriction zone, constant volume
deformation and flattening zomne.

What is meant by constant volume deformation?
Use a sketch to illustrate your anzwer.

In an area where a geologist was mapping he
encountered multiple veins that criss-crossed
the gneissic terrane. The gneiss exhibited

a strong N-8 foliation, whereas the veins had
an E-W and NE-SW trend.

What is the general orientation of o during
the formation of the gneissic foliation and
during the formation of the vein svstem.
(Use diagrams)}.

Give the orientations of o . o, and 33 during
the formation of a: 1 2

{a) Thrust Fault
(b) Strike-slip fault
(c) Normal Fault

Given a general state cf stress, find the
magnitudes and orientation of the principal
stresses.

o]
x

10 Mpa., o_ = 6Mpa, T__ = 2Mpa
y xy

Define the fcollowing terms:

(a)
(b)
{c)
(d)
(e)

Axial symmetric extension
General strain

FPlane strain

Heterogeneous strain deformation
Rigid body deformation



j®]

(i) In a shear failure experiment. the Mohr envelope
of a granite body was found to record sz "¢" of
45°. The Numerical value of the cohesive sirenuth
was 150 Mpa. Pind the critical shear st
maximum shear stress if ¢ = 500 Mpa.

e B

800 bars

il

L~
fol s
fod
-

Given o,
o, = 500 bars
o3 = 500 bars
Calculate poisson's ratio for this rock at depth.
(ii4d) Distinguish between the mean stress and ¢
accurate lithostatic pressure at depth th.

takes into account veisson's ratio.

(i) What type of deformation is characterised by ductile
shear zones?

(ii) Refer to figure 4 and answer the guestions th=at
follow.
foll

(2) What type of deformation has the rectang
experienced from a to b, and b to c.

(b} Calculate the shear strain it has experienced
in each of the stages.

{c) What is the stretch and longitudinal extension
of the line AC to A'C and A"C.

{iii} In a shear failure experiment, ¢_ was found to he
800 Mpa, T.= 500 Mpa, find the cohesive strength
of the rock.



>}

{1} Indicate one ductile/brittle structure whicrh wonlqg
be a product of

{a) high strain rates at low temveratures
(circa 300°C) e.g. in granite

{b) high strain rates at high temperatures
{circa 700°C) &.g. in a quartzo~-feldspath
gnieiss

{(c} low strain rates at low temperature
(300-350°C) in limestones.

(i1} Define steady state conditions of deformaiticn.
(iii) Hookian deformation is given by o = Eeyhereez
Newtorian deformation is given by o =ne
What is the difference in the mechanism between

the two types of deformation?

PART B: STRUCTURES

Using the diagrams supplied. deleie as appropriate

A. Sinistral~Dextral~Norma1~Reverse~Thrugt-SlimmFanit
B Sinistral—Dextral-Normal»Reverse-Thrust—Sliprauit
C. Svnformal~Antiformal~Svnc1ine~Aﬁticline
D
E
o

The synform is toc the North - South

. The antiform is to the North - South

. X = Svinformal-Antiformal-Svnecline-Anticline
¥ = Synformal-Antiformal-Svncline-Anticline
2 = Synformal-Antiformal-Svncline-Anticline

~ Complete the formlines of the structures given in figures
A,B and C. Name them and determine if they are
overturned or upright structures. Briefly explain vour
answers.

- Indicate for each of the figures D.E and F, the vounging
direction. Briefly explain your answers,

- Name the type of fault for each of the two block di
G and H. BAssume the black laver to be at the same
stratigraphic level.

Suppose you are employed by an exploration company in the
area shown in the figure.

Describe each of the features vou will be looking for on
outcrops A,B and C to prove the existence and art:tude of
the features depictad on the map.




03, Define and describe the following features. Provide
different and/or specific examples for each.

et
o
P
[

¥
[

- Lineation
- Fold

Give a short definition and/or description of the fcoileowing
features:

- Ptygmatic folding
- Listric faulting
- Kink band

- Polymarmonic fold
- Culmination

0106. Define and describe the foilowing features. Provide three
different and/or specific examples for =ach.

- PFault
- Foliation

Give a short definition and/or description of the following
features:

- Crenulation cleavage
- Diastem

- Load cast

~ Hybrid jeint

- Pseudotachyvlite

END OF EXAMINATION

BEST WISHES!

(@]
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" FIGURE_&__FOR QUESTION & (FOUR), GG 3321
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NOTE: THE TWO BLOCKS ARE STILL IN CONTACT
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" FIGURES FOR QUESTION 7 (SEVEN), GG 33271
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TFIGURES FOR QUESTION 7 (SEVEN) (cont.), GG 3321
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FIGURE FOR QUESTION 8(EIGHT), GG 3321
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THE UNIVERSITY CF ZAMBIA

UNIVERSITY EXAMINATIONS - OCTOBER/NOVEMBER 13G%

GG _410

IGNEQUS AND METAMORPHIC PETROLOGY

PAPER I - THEORY

TIME: THREE HOURS

INSTRUCTIONS: ILLUSTRATE YOUR ANSWERS WITH SKETCHES WHEREVER
POSSIBLE.

SECTION A - IGNEOUS PETROLOGY

Answer questicns ONE and any other two questions.

1. Figure 1 is an illustratien of the binary system
MgO - Si0 at P = 1 atm.

(a) (i) Describe the crystalligzation of liguid A
assuming equilibrium conditions. What is
the mineralogy of the resulting rock A. 6%
(ii) Discuss the mineralogical and chemical

differences that would result from the removal
of olivine from liquid A during its
crystallization. 2%

{(b) Define the following terms:

(1) Ophitic texture %
{(ii) Eutectic crytallization 2%
(iii) Cryvptic lavering ' 2%
2. Describe the petrology of the following igneous rocks and
indicate the geological environment (or environments) in
vnich each is likely to occur.
(a) rhyolite {b) syenite (c) andesite 15%
3. Batholiths have been subdivided into three structural types
by Buddington. Give the names and a short characterization
of each. 15%
4. Briefly discuss the main characteristics of Kimberliites and
discuss their petrogenesis. 15%



SECTION B - METAMORPHIC PETROLCGY

ANSWER ALL QUESTIONS

1
H
Low

a2

Compare/constrast metamorphic rocks and magmatic rocks with
regard io

{a) material invelved (e.g. liguid., solid, gas)

(b) texture

{¢) chemical composition LER
hlstose rock composed of mainly gquartz and bintite

ains 5% garnet and 3% staurolite, both minerals cocuring
orphyroblasts:

poa o
n o

2 @
‘UF‘FO

a) What name would you give to this rock?
i To what chemical types does it belong?
{c} In which of the Barrcoviaun Zones can it be found?

Another gneissose metamorphic rock in which the
are coarse grained and grew as a2 vesult of ne
containsg 65% hornblends, 25% plagioclase of a
composition, ]

{d) What is its name?
{e)} What is the chemical tvpe?
(£f) To which metamorphic facies would you attribute <

rock? 15%
Briefly define the terms
{a) Mylonite
(b) Isochemical
(¢} Gneissic banding
{d} Polygonal~granoblastic texture 10%

Given two AFM diagrams {Figure 2 and 3), answer the fcilowing
guestions:

{a) What are the mineral assemblages of fields X, W. ¥ aud
Z? 2%

{b) Assign a metamorphic facies to X and W. Approximats the
P-T conditions to which the rocks have been exposed. 2%

(c¢) What is the tectcnic setting of ¥, Y and Z7
What metamorphic reactions would occur if rock X wmoved L2
rock W as a result of P-T changes? 2

END OF EXAMINATION
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THE UNIVERSITY OF ZAMBIA ’
UNIVERSITY EXAMINATIONS OCTOBER /NOVEMBER s 1995

GG410 : IGNEOUS AND METAMORPHIC PETROLOGY, THEORY
- Igneous Petrology

SECTION A

Temperoture, degrees Centigrade
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UNIVERSITY EXAMINATIONS DCT/NOV. 1995
GG 410 : Igneous and Metamorphic Petrology

Section B - Metamorphic Petrology
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Fig. 2



THE UNIVERSITY OF ZAMBIA

UNIVERSITY MID-YEAR EXAMINATIONS - JUNE 1995

GG421

SEDIMENTOLOGY

THEORY - PAPER 1

TIME: THREE HOURS

Y FIVE QUESTIONS. ALL QUESTIONS CARRY EQUAL MARKS.
USE SKETCHES WHERE POSSIBLE.

1. (a) Distinguish between siliciclastic rocks and
| non-siliciclastic (carbonate) rocks.

{b) What is texture? List the grain properties that
are included in texture.

{¢) Define the following:

(1) matrix as applied to carbonate rocks

(i1} cement as applied to siliclastic rocks
(iii) coarsening-upward segquence
(iv) syneresis cracks
{v) convolute lamination
2. {a) Discuss the significance of sedimentary structures.

{b) Outline the proposed methods for classifying
sedimentary structures.

{c) Outline the three general categories of internal
structures.

(d) Write short notes on the following (include in your
answers the physical conditions under which these
bedforms are being deposited):

(i) ripples
{1i) sand waves
. (iii) dunes
i {(iv) plane beds
: (v) antidunes




=5

LR

(a)

{b)

{c)

(a)

,\
o
pr—

o

(c)

(a)

Outline the three main depositional types associated
with an Alluvial fan system.

What are the main features of proximal alluvial
fans?

Discuss the meandering river system in terms of:

(1) in-channel processes
{i1) in-channel deposits
(iii) overbank processes
{iv) overbank deposits

Discuss the lacustrine environment in terms of:

(i) clastic sedimentation controls
(ii) biological and chemical activity
{1ii) end members {(facies) in the general model

of lacustrine deposition.

{i) What are the 4 main groups of glacial
depositional systems.

(ii) Outliine three mechanisms of subglaciai
deposition.

{(iidi) Discuss briefly the deposition of

glaciofluvial sediments.
What are the three main types of deltas?

Discuss the river-dominated deltas in terms of:-

{1} significant factors that play a major role
in thesze environments.

{(ii) deposits of river~-dominated deltas.

(i) What are the principal beach

sub-environments where significant
accumulation of shallow marine
siliciclastic depeosits can take place?

(ii) Qutline the transgressive model for an
offshore bar/barrier island system.

The marine environment can be divided into three
geomorphological domains. With the aid of a sketch
name and label these domains.

Jabel these—arems



{b} Cutline the general features. conditions and
processes in the three named domains in (a) above.

{c) List (with short explanation) the features that are
collectively thought to typify ancient shelf
seguences.

END OF EXAMINATION




THE UNIVERSITY OF ZAMEIA

UNIVERSITY MID-YEAR EXAMINATIONS - JUNE 1935

GG 471

SEDIMENTOLOGY

PRACTICAL PAPER IT

TIME: THREE HOURS
ANSWER:  ALL QUESTIONS
1. Briefly define the following terms:
{a) sparite versus micrite {1 mark)
(-} wackestone (1 mark)
{o} provenance {1 mark)
(d; cement (outline the most common types
in ciastic rocks) {2 marks)
(e gquartz overgrowth {1 mark)
{f) grain fabric {1 mark)
(o) sphericity vs roundness (what are the
31% classes of roundness?) (3 marks)
h}) porosity versus permeability ( 1 mark)
(1) grain size limits for (i) cobble
(ii) fine sand
{iid) coarse silt
(3 marks)
2. Grain size analysis. After having collected a stream
sediment sample, the dgrains were separated using a system
of 11 sieves. They were then dried and weighed. The

results are listed below.

Grain size Weight Weight % Cumulative
Weiaght %

-4 g 739
~3 4 2829
-2 @ 870g
-1 ¢ 16%8g
0@ 514g
+1 g 97g
+Z2 @ 35¢g
3 @ ilg
t4 ¢ 8a
+5 ¢ 2g
+6 @ lg



{a) Using part of the graph size paper, build a
frequency histogram of the grain distribution

‘weight % vs grain size;. {4 marks)
{b} On the same graph paper draw a cumulative weight %
vs graln size curve. (4 marks)

Jo

(9]
-t

shat is the modal grain size of the sample?
{2 marks)

Find the median grain size. {4 marks)

.m
¥
—

late the precise arithmetic mean for the
e. {5 marks)

e
oY

P
—r

3 Ak

v{j()

W]

{fi Find a quantitative value used in defining the
sorting of a sample. In your opinion. is it a well
or poorly sorted deposit? {4 marks)

v first finding the skewness of the deposit. do you
trhink that the grains are mostly concentrated in the
oarser or finer grain fraction? {% marks)

oo

.
et
-

kY With all the calculations already done do you think
that this deposit is a mature or immature deposit?
Why? (2 marks)

3. (a' Describe the three handspecimens and corresponding
thin sections, providing the full mineralogy,
structures, features, provenance, etc. (You are to
spend about 25 minutes on each sample/thin section
and pass it to vour neighbour.

o

{50 marks)

(b1 Classify the rocks in 3{a) using appropriate
claseification procedures and state the possible
depositional environment for each rock.

{5 marks)

END OF EXAMINATION
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SECTION A:

(i)

(ii)

(ii1)

(iv)

(v)

(vi)

(i)

(ii)

(1ii)

THE UNIVERSITY OF ZAMBIA

UNIVERSITY EXAMINATIONS - OCTOBER/NOVEMEER 1495

GEOLCGY OF 7ZAMRBIA

PAPER I -~ THEORY

HOURS

CRUSTAL EVOLUTION OF AFRICHA (15%)
ANSWER EITHER QUESTION 1 OR QUESTION 2

What evidence indicates that plate-tectonics
operated during Archean times in Souther“ Efricar?
{32 marks)

What is the significance of the graquli te facies
metamorphism in the Limpopo mobile bel® 2 v}

Ry what process was the Limpopo belt forme a

-y

What craton marks the emergence of the first
continental lithosphere in Southern ARfrica? By
what process did thie happen? (<4 marks}

The Karoo basalts are widespread in Southern Af-ica.

What tectonic process would produce such an
extensive basalt cover? {2 marks)
What is the significance of these basalts in

of global tectonics? iz

Give two major magmatic events that mark

extensional phase in the evolution of iha southern
African continent during Early Proterczoic times
(Circa 2.0 Ga to 2.5 Ga) £3 marks)
Why are komatiites most common in the Archean
geclogical record? {3 warka)
Why is the Karoo locally 9 km thick {sedimentary
seqguence)? {3 marks




{(iv) Which widespLead orogeny established
crustal weakness that controlled the
the subsequent Cape, Karoo and Cretacen
of Southern Africa?
(v} Which orogeny was responsible for the assembly of
Gondwanaland? (7 marks)
{vi) By wnat vprocess was

SECTION B: STRUCTURAL PROVINCES OF ZAMBIA (75%)

PART 1: ANSWER TWO OUT OF THE POLLOWING QUESTIONS (3.4 AWND &

Some cf the oldest rocks in Zambia are considers
the Bancweulu Block which has been considered a
comparable with the Archean cratons.

(a) Briefly describe the main featur es which chara

cterise a
typical Archean craton? 5 I

a4

{b) ow does the Bangweulu craton differ from =2 +-

Archean craton?

{(c) What role did the Ubendian shear phase
(climax <. 1860 Ma) play in the evolution of the
Bangweulu craton? (5

The crystaliline rocks of the Bangweulu craton are ov
by a younger sedimentary cover, the Muva Supergroup
has been subdivided into several lithostratigraphic i
amony them the Mporokoso Group and the Kasama Formats oo,

{a) Why are the sediments of the Mporokoso Group regarded as
first cycle and those of the Kasama Formaticn as second
cycle? 5% marks)

(b) Which are the inferred source areas for the se
these two units?

e~
o]
Nn?

What is the significance of intercalations cf fel
tuffs within the lower sediments of the Mporoko

The Lufilian fold belt is an example of a Neoproteragois
orogenic belt whose geological evolution has beeﬂ :

using either ensialic or modern- day plate tectonic madels.
(a} What do you understand by the term orogenic heit and how
can it be distinguished from a mobile belt? {5 marks)



b) Describe the features which suggest that the
rocks were formed in a rift settid ing.
{(c) Cite the main evidence which has been used

large-scale thrusting in the Lufilian Arc T
discuss why the identificati ion of these thru
ig of importance.

SEC

3
l-{
ﬁ‘y
ve
H
sl
b ]
v
~3
N

ANSWER QUESTION 6 AND QUESTION 7

(GIVE BRIEF SHORT ANSWERS, PREFERABLY OF NOT MORE THAN THEEZ

SENTENCES ).

5. {1) What dating system{s) would vou recommend
granites that have been affected by both .
and Pan African orogenies? Why is this svste
for such rocks? {

{(i1) What system would vou use te date uplife events 1in
an orogenic belt? 12 marks)
(144 What is the

the abundant

Lot p-

Mozambigue belt? What evidence supports

(iv) What tectonic process led to the formation of the
= {.
of plate tectonics Name some remnant 1:

7. (i) Sm - Nd model ages range between 900
the Mozambigue belt. What does this
tell us about the tectonic cycles in
Archean times.

{1i) What is the significance of bi-modal volcanism in
the Katangan rocks of Socuthern Zambia? Where In

the stratigraphy is this bi-modal volca 11 gm
observed? 2 mark

M

)

192

SECTION E: PART 3

ANSWER ONE QUESTICN FRCM 9, 10 AND 11 {ALL THREE QUESTIONS CARRY
EQUAL MARKS = 20 MARKS)

5. (a) Outline the establishment of a 11thos;ratlar"vﬁf
indicating the information that should be publ:
give formal validity to the named unit.




(k) Use the information in {a} to describe fuily
lithestratigraphy of the Siankondobn Sandstcns T
of the Lower Xaroo Groun in =z logical manner.

180. Discuss the formations of the

Lower Karoo Group with respeoct
to the foliowing:

(1) stratigraphy
(ii) depositicnal environments
(iid) economic significance

11. Discuss the Sinakumbe Gro up wWith respect to the folls

(i) stratigraphy (briefly only)
(ii) dencs;tlcqal environments
(ididi) tectonic framework
PART <C: SPECIAL IGNEOUS ROCKS
ANSWER QUESTION 12 {10 MARKS )
12. (a} How would vou distinguish a sedimentary limestone fzcm_
a carbonatite using field mapping data and pe a !

{b)} RBriefly discuss four minerals of economic vo
asscciated with Zambia's carbonatites and o

of where each of the four minerals could be
industry. {5

END OF EXAMINATION



THE UNIVERSITY OF ZAMBIA

UNIVERSITY EXAMINATIONS - OCTOBER/NOVEMBER 1995

TIME:

GG442

ECONOMIC GEOLOGY OF METALLIFEROUS ORES

PAPER 1
THEORY

THREE HOURS

ANSWER: QUESTION ONE AND ANY OTHER THREE QUESTIONS. ALL

QUESTIONS CARRY EQUAL MARKS

1. The origin of the Copperbelt Cu-Co ores in Zambia has
been hotly debated for many years. Discuss the major
metallogenic theories with respect to the following:

(a)
(b)

(<)

(d)

Time of cmplacement of metals within the sediments.

Relationship between granitic rocks and the
Katangan metasediments.

Zonation of Cu - Co - Fe sulphides parallel to
the paleoshorelines.

Metal sources for the mineralization.

2. The Bushveld Igneous Complex is a layered mafix
2
intrusion (LMI) greater than 67000km in areal cxtent.
Describe the following aspects of the complex:

(a)
(b)
(c)
(d)
(e)
(£)

types of metals produced

morphology of mineralisation

mineralcgy and significance of the Merensky reef.
age and cnvironment of emplacemeat

ultramafic rocks of the Main Zone.

origin.



(a)

(b)
(c)

(@

(e)

With the aid of a sketch describe the morphology
and facies of diamond pipes.

Indicate the mineralogical composition of kimberlites.

Give the indicator minerals used in diamond
prospecting in stream sediments snd soil samples.

What xencliths indicate the deep derivation of
kimberlites?

Explain why not all kimberlites are diamondiferous.

Porphyry Cu decposits provide more than 50% of the world's

copper. Discuss the following aspects of these deposits:

(a)
(b)
(c)
(d)
(e)
(£)

tonnage and grade

metals produced and by-products

associated platonic instrusions

pattern of hydrothermal altsration of the host rocks
tectonic setting

origin

Zoning is a common aspect of pegmatites:

(2)

(b)

(c)

Discuss the mineralogy and texture of four major
types of zones in pegmatites

With the aid of a sketch, indica.: the change in
composition of plagioclese, tourmaline and bepyl in

a zoned pegmatite.

Explain the origin of the Zonal Structure in
pegmatites.

Kuroko ores are examples of volcanogenic massive sulphide

deposits.

(a)

Sketch a genetic model of a Kuroko dcposit, indicating
ore types and associated rock types.



(b)

(c)

Discuss their genecsis with respect to metal sources,
fluid transport and ore deposition.

Indicate the tectonic setting of the Kuroko ores in
Japan.

END OF EXAMINATION
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THE UNIVERSITY GF ZAMBIA

UNIVERSITY EXAMINATICNS - CCTORBER/NOVEMBER

TIME: THREE HOURS

ANSWER : FOUR QUESTIONS
QUESTIONS CARRY EQUAL MARKS

1. {a) What is a pyvconometer: and describe how it
(10

{b) Describe a variable Head Permeameter. In what
circumstances ig this type of permeameter used
one example. (15 mz

2. {a) Suppcse you are requi
Mining Shzft. Ons k !
determine how deep the shaft is to be: assumivy
type is entirely limestone.

In order to have "feel’™ of t

the problem is treated a hat of piling 11
blocks, in the form of o s, with dimensions
metre, one on top of the cther.

(o]

pcssible before failure.

Notes:
(a) Density of limestone 1is 2000 kg/Cu. metre
(b} Foundation Btress of limestone is 30 M%¥a
(c) It is assumed the shaft is constructed entively in
limestone. {15 mavks}
(b} Describe the Triazia: Test. (1i¢
3. {a) Present in Tabu Tound

r form the Effects of Modifyv:
a

conditions by N 1 and Engineering processes.

o
S’

Degcribe a case history, in Zambia, where many
were lost as a result of "withdrawal of sup:
an engineering activity. i

et




4. It is said that the difference between a "pure gsclogist” and
an "engineering geologist”™ is that the former t
understand the history (genesis) of rocks, whe
looks to the future, trving te predict and con
behaviour of anything made of, in. or on rock.

o
1

Can you as an engineering g=clogist relate the above atement
to the Batoka Hydroelectric project taking into acoount what
vou would consider should be done to:

(a) determine ground characterization of the site

{b) predict and monitor rock behaviour.

{c) predict the geismic activity due to a combined io
effect of the Kariba and Batoka Dams.

(!

5. {(a) Derive an expressiocn

for Poisson's Ratio in terms of
compressiocnal waves {a}

and transverse wavesr (3.

(b} Calculate Poisson's Ratios for the following:

(i) sranite (Vp = 5 km/sec; Vs = 3 km/zec)
(ii) Water (VYp = 1.5 km/sec; Vs = stuie;t wo u
provide value)
£10 marks)

END OF EXAMINATION




EH

THE UNIVERSITY OF ZAMBIA

UNIVERSITY MID-YEAR EXAMINATIONS - JUNE 1995

GG 561

APFLIED GECPHYSICS

THREE {(2) HOURS

ANY FOUR QUESTIONE

{a) Define briefly the following geophysical terms:

(i) Magnetic permeability

(44} Latitude correction

(11d) Universal constant

{iv) Magnetometer

(v) Resistivity {10 marks)

(L) Explain the principles behind the La Coste Romberg
gravimeter giving factors that influence
gravity readings. (15 marks)

{a) Calculate the resgistance of a cylindrical core of
limestone (marble) 10 cm long having a radius of
1 cm, with resistivity of ten thousand (10,000)
ohmmetres. {10 marks)

{(b) Describe the type of instrumentation used in
D.C. Resistivity Surveving. {15 marks)

Compare and contrast the following two geophysical
methods of groundwater investigation, VLF and VES, in
relation to the following:

{a) tyve of source

(b} resclution

{c)} favourable types of targets

{d) speed of field survey

{e} ease of interpretation of results {25 marks)

Calculate the value of gravitational acceleration at a
horizontal axis x = 0, due to a thin fault (i.e. small
displacement); given that;

1 density contrast is 2 gm/cc
Tii) displacement (i) is 0.1 kilofeet
idid) depth of overburden is 0.01 kilofset

(25 marks)



(641

Describe all the corrections reguired to ke made in order
to cbtain a Bouguer Map. Give all the details.
(25 marks}

END OF EXAMINATION
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