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UNIVERSITY OF ZAMBIA
UNIVERSITY EXAMINATIONS - NOVEMBER 2021

GGY4031: SEDIMENTOLOGY
(PAPER I — THEORY)
TIME: THREE (3) HOURS

INSTRUCTIONS: ANSWER ANY 5 QUESTIONS. EACH QUESTION CARRY
EQUAL MARKS. WELL — LABELLED SKETCHES & DIAGRAMS

ARE REQUIRED FOR A FULL MARK

1. Distinguish between the following:
(a) Bindstone and Framestone.
(b) Matrix and cement inwcarbonate rocks.
(c) Glaciolacustrine and glaciomarine
(d) Planar cross-bedding and Trough cross-bedding
(e) Bed load and Suspended load
2. (a) With the aid of a neatly labeled sketch, describe the ideal turbidite (Bouma) sequence.
(b) Outline the 4 functions, which Facies Models should fulfill.

(c) With an aid of a table, differentiate between terrigenous clastic and carbonate

sediments

(d) Describe briefly the characteristic (diagonostic) features of glacial deposits. -

(a) Briefly outline two methods by which sedimentary structures are classified indicating

> their limitations.
(b) Outline the characteristics features of eolian deposits
(c) Explain how lakes are created.
4. (a) Differentiate between proximal and distal trends of an alluvial fan setting.

(b) In the study of depositional environments, modeling of depositional systems is
important. Outline the common elements you would consider in developing a model

of a braided river system.

(c) In Meandering River systems, in-channel deposits are very common. A good
example is a point bar sequence. Describe an “ideal” point bar sequence with the aid

of a sketch.



5. (a) The Zambian C
0
shallow marine e?&i;geh Lower Roan Group is interpreted as being deposited in a
nment. One such sub-environment is the peritidal systems

which includes tid i
e dominated lagoons and ti [
lu tid
of the peritidal system model. ¢ el s Qutine he common cemerts

b) Descri .
(b) : scribe the factors that influence the development of delta systems and its
importance.

(c) Briefly outline the characteristic features of ocean basins.
6 (a) How are carbonate minerals formed?
(b) With an aid of a sketch, show the zonation of marginal reef

(c) Outline the stages of vertical zonation of reef growth

been recognised. List three of

(d) Through the geological time scale reef builders have
during the deposition of the

such builders and indicate which one (s) where active
Lower Roan Group deposition on the Zambian Copperbelt

_ 7 (a) List the five common evaporite minerals
(b) Briefly explain the four Common Techniques used in Basin Analysis

ortant tool in the study of any sedimentary basin. Briefly

(c) Basin Analysis is an imp
of basin analysis giving Zambian examples in each case.

describe two application

(d) Outline principal kinds of depositional basins as defined by Mitchel and Reading

(1986)

GOOD LUCK END OF EXAM
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THE UNIVERSITY OF ZAMBIA

UNIVERSITY EXAMINATIONS - NOVEMBER 2020

GGY 4031 - SEDIMENTOLOGY

PAPER II - PRACTICAL

INSTRUCTIONS:

TIME:

ARE IMPORTANT FOR A FULL MARK
THREE (3) HOURS

ANSWER ALL QUESTIONS. SKETCHES AND DIAGRAMS

As a Geological Survey of Zambia Sedimentologist, you were assigned to map and
interpret an outcrop in the Gwembe Valley. Whilst you were in the field, you put
together a Graphic Log of the area (Table below). In the lab you described the
mineralogy of the two sandstones (A and B) you collected from the field.

GRAPHIC LOG
Unit | Thick | Upper Lithology Primary Sedimentary Samples / Palaeo-
No. -ness | Contact Structures Current (°)
8 3m Sharp Shaly to coaly mudstones | Fissile in places, rootlets
with 1m coal seam and plant impressions
intercalations
7 4m Sharp Fine- to medium-grained | Horizontal bedded with
sandstones with laminated carbonaceous
carbonaceous mudstone mudstone and claystone
to claystone towards top | towards top
6 Sm Sharp Coarse-grained to pebbly | Trough cross-bedding ()
depositional | sandstone alternating with planar x- | 60; 80; 70; 50; 45;
beds 90; 110; 85;75; 60
Thin Section B
5 4m Sharp Matrix supported Massive with crude
erosional conglomerates with bedding locally horizontal
isolated boulders in bedding
places. Intercalations of
sandstones observed
4 3m Sharp Clast-supported Complex bed forms with
depositional | conglomerates up to tabular sheets
coble size
3 4m Sharp Pebbly sandstones with Trough cross-bedding ®)
depositional | minor intercalations of 190; 200, 230; 205;
layered siltstones. 270; 295, 275; 290,
200, 260.
2 3m Gradational | Nearly horizontally Paralle] laminated in the
)
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8. (a) On what basis are Carbonates classified or divided...

'y
(b) What are the 3 components of Carbonate Rocks and DEFINE ENEM oot e v marks
(c) Name the four main types of clasts in Carbonate ROCKS v covveeerssssssssssssssnsssssss st samsssanssassnssessesssssssasassssee s reverrne el MATKS
(d) Name the commonly used in the field Carbonate classification J— L 1L
(e) This classification recognises 6 rock types. Name and define them.......... rerreriereenns 1B MaTkS
» 9. (a) What is the difference between sedimentary Environment and Sedimentary Facles .4 marks

ne the 6 things that you have
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(b) In interpreting a sedimentary environme!
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(c) Define Facies Model

(d) Give 5 ways in which you can express facies models

(e) What are the four functions of facies models
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UNIVERSITY OF ZAMBIA
DEPARTMENT OF GEOLOGY
GGY 4090 - GEOCHEMISTRY TEST

INSTRUCTIONS: ANSWER ALL QUESTIONS
Q1. a) Discuss the origin of the chemical elements in the solar system

b) Discuss at least three (3) important observations that you can make from this figure below in
connection to the abundances of chemical elements in the solar system
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gzth The Mineralogy of each solar system can be predicted fairly satisfactorily from its position
the fe prOtQ-solar nebula and therefore from its temperature. Discuss how the temperature during
- 0IMation of gg)ap system accreted the Goldschmidt’s Classification of solar system elements



Q3. A rock sample was found to contain gangue mineral such as hematite and ore mineral such
as malachite.

a) Write the balance hydrolysis reaction which led to the formation of a gangue mineral

hematite

b) Write the balance reaction which led to the precipitation of ore mineral malachite

Q4. Draw the Eh-pH diagrams for various cobalt (Co) species (Co?*; Co(OH)z; Co304). Use the
thermodynamic data provided in Table 1.

Thermodynamic data of Cobalt

Item AG°r (Kcal/gfw)
Co? -13.00
Co(OH)2 -107.53
Co304 -184.99
H>O -56.69

E 0



'/ UNIVERSITY OF ZAMBIA EXAMINATIONS
/ SCHOOL OF MINES
GEOLOGY DEPARTMENT

NOVEMBER, 2021

GGY 4090 - GEOCHEMISTRY

INSTRUCTIONS: THE PAPER COMPRISES TWO (2) SECTIONS. ANSWER TWO (2)
QUESTIONS IN EACH SECTION. HOWEVER, QUESTION ONE (1) IN SECTION A IS
COMPULSORY. ANSWER EACH SECTION IN A SEPARATE BOOKLET

TIME ALLOWED: 3 HOURS

SECTION A

Q1. Manganese (Mn) in nature occurs mainly in form of oxides (MnO2; Mn203; Mn30a)
through hydrolysis process

Write the balance chemical hydrolysis reactions involving Mn oxides
ii.  Construct the Eh-pH diagram for the system Mn-O-H20 using the graph paper
provided

iii.  Based on the results in (ii) above, discuss the behavior of Mn with pH

Thermodynamic data of manganese is listed below

AG° (Kcal/gfw)

Mn?* -54.52
MnO -18.74
MnO3 -111.17
Mny03 -210.59
Mn304 -306.69
MnOH" -96.80
H>O - 56.69

Q2. a) Briefly describe the origin and processes which resulted in the elemental abundances
and their distributions in solar system

b) Discuss the observed general trends and distributions in the elemental abundances

in the Solar System shown in Fig. 1 below
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Fig. 1: Abundance of elements in the solar system

c¢) Write short notes on the Goldschmidt’s Classification of elements

Q3.

a) Define Law of mass action

b) State five classes of reactions that can be considered in thermodynamic equilibrium
c) A sample of groundwater passing through a gypsum layer was found to contain 8.4 x
10

SM in Ca®" and 7.2 x10°M in SO4*.

Write the Gypsum dissolution reaction equation
Calculate the Ion Activity Product (IAP) of the reaction
I1lustrate with reasons the equilibrium state of the solution with respect the gypsum

1
i1
iil.



SECTION B

Q4. Write brief notes on the geochemical reactions which would take place during

progr €ssive medlum pressure regional metamorphism of a sequence of sedimentary rocks
which contains sandstone, shale, pure dolomite and a siliceous limestone (25 marks).

Q5. Discuss the following in relation to magmatic systems: i) major elements, ii) minor
elements, and iii) trace elements (25 marks).

Q6.  a) Briefly discuss chemical variation diagrams and their use in petrogenetic studies (127/2
marks).

b) Study the figure below of geochemical results of cogenetic volcanic rock safnples and
explain the possible fractionation crystallisation processes which took place (12'/2 marks).
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END OF THE EXAM... GOOD LUCK



SCHOOL OF MINES
GEOLOGY DEPARTMENT

NOVEMBER, 2021

GGY 4090 - LOW AND HIGH TEMPERATURE GEOCHEMISTRY
PAPER II PRACTICAL

INSTRUCTIONS: ANSWER ALL QUESTIONS
TIME ALLOWED: 3 HOURS

Q1. You conducted X-Ray Fluorescence (XRF) analyses on two (2) rock samples so as to
determine the mineral deposits associated with these rocks. The results of your analyses

are shown in Table 1 below.

Table 1. Whole Rock Geochemical Analyses of Rock samples

Major Oxides A B
Si0, 45.5 66.12
TiO, 011 [0.79
ALOs; 3.64 15.82
Fe,0; 104 [023 a) Discuss with reasons the type(s) of
MgO 33.1 0.45 magma source associated with the analysed
CaO 3.1 3.62 two (2) rock types (A and B)
Na,O 011 1284 | b)Calculate the major potential host (rock-
};’g 83] (6)(]); forming) minerals from the major oxide
7.0 045 |37 | 2nalyses . . .
| T'ruce elentonts ! ¢) Calculate the potential ore minerals from
fSr (ppm) 178 ) i the trace elemental analyses
| U (ppb) 18 750
[ La (ppb) 5] | 551 NOTE: Use the periodic table provided where
, Eu (ppb) | 131 i _ necessary
[V (ppm) (128 [101 |
| Cr (ppm) 19000 | -
| Ni (ppm) | 6500 | 2250
| Zn (ppm) 350 6200
| Zr (ppm) - | 201 |
| S (ppm) 4200 | 8250 |




Q2.  Aclient provided you with a rock sample for geological analyses labelled X

i.  Tentatively, describe the visual host(s) (gangue) and ore minerals associated with this
rock sample
. Write the balance geochemical reaction equations of the formation of the host(s)
(gangue) and ore mineral(s) you have just described above (Hint: Consider some
potential hydrolysis/redox/precipitation reactions)
iii.  Discuss the effects of pH on the ore mineral(s) observed (Hint: Pour HCl/water onto
the samples)

END OF EXAM



