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QUESTION 1 
Complete the table in your answer book by matching the hardness value from Mohs 

Hardness Scale to the appropriate mineral from the list below. 
 

 [10] 
 

 
 

 
QUESTION 2 

Discuss earthquakes under the following headings: 

o What is an earthquake? 
It is a sudden movement of the Earth's lithosphere (its crust and upper mantle). Earthquakes are caused 

by the release of built-up stress within rocks along geologic faults or by the movement of magma in 

volcanic areas. They are usually followed by aftershocks. 

o Where do most earthquakes occur? 

 
o How do they occur? 
Most earthquakes are causally related to compressional or tensional stresses built up at the margins of 

the huge moving lithospheric plates that make up the earth's surface, brittle uppermost shell of the earth, 
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broken into a number of tectonic plates.  The immediate cause of most shallow earthquakes is the 

sudden release of stress along a fault or fracture in the earth's crust, resulting in movement of the 

opposing blocks of rock past one another. These movements cause vibrations to pass through and 

around the earth in wave form, just as ripples are generated when a pebble is dropped into water. 

Volcanic eruptions, rockfalls, landslides, and explosions can also cause a quake, but most of these are of 

only local extent. Shock waves from a powerful earthquake can trigger smaller earthquakes in a distant 

location hundreds of miles away if the geologic conditions are favourable. 

o How are they measured? 
The magnitude and intensity of an earthquake is determined by the use of scales, e.g., the Richter scale 

and the Mercalli scale.  

The Richter scale measures the magnitude of seismic waves from an earthquake devised in 1935 by the 

American seismologist Charles F. Richter (1900–1985). The scale is logarithmic; that is, the amplitude of 

the waves increases by powers of 10 in relation to the Richter magnitude numbers. The energy released 

in an earthquake can easily be approximated by an equation that includes this magnitude and the 

distance from the seismograph to the earthquake's epicenter. Numbers for the Richter scale range from 0 

to 9, though no real upper limit exists. In order to give a rating to the effects of an earthquake in a 

particular place, the Mercalli scale, developed by the Italian seismologist Giuseppe Mercalli, is often used. 

It measures the severity of an earthquake in terms of its effects on the inhabitants of an area, e.g., how 

much damage it causes to buildings.  

o Which primary and which secondary hazards are associated with earthquakes? 
PRIMARY: 

Shaking and ground rupture 

Shaking and ground rupture are the main effects created by earthquakes, principally resulting in more or 

less severe damage to buildings or other rigid structures. The severity of the local effects depends on the 

complex combination of the earthquake magnitude, the distance from epicenter, and the local geological 

and geomorphological conditions, which may amplify or reduce wave propagation. The ground-shaking is 

measured by ground acceleration.  Specific local geological, geomorphological, and geo-structural 

features can induce high levels of shaking on the ground surface even from low-intensity earthquakes. 

This effect is called site or local amplification. It is principally due to the transfer of the seismic motion 

from hard deep soils to soft superficial soils and to effects of seismic energy focalization owing to typical 

geometrical setting of the deposits.  Ground rupture is a visible breaking and displacement of the earth's 

surface along the trace of the fault, which may be of the order of few metres in the case of major 

earthquakes. Ground rupture is a major risk for large engineering structures such as dams, bridges and 

nuclear power stations and requires careful mapping of existing faults to identify any likely to break the 

ground surface within the life of the structure. 

SECONDARY: 

Landslides and avalanches 

Earthquakes can cause landslides and avalanches, which may cause damage in hilly and mountainous 

areas.  

Fires 

Following an earthquake, fires can be generated by break of the electrical power or gas lines. In the event 

of water mains rupturing and a loss of pressure, it may also become difficult  to stop the spread of a fire 

once it has started.  
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Soil liquefaction 

Soil liquefaction occurs when, because of the shaking, water-saturated granular material temporarily 

loses its strength and transforms from a solid to a liquid. Soil liquefaction may cause rigid structures, as 

buildings or bridges, to tilt or sink into the liquefied deposits.  

Tsunamis 

Undersea earthquakes and earthquake-triggered landslides into the sea can cause Tsunamis. 

o How can the damage caused by earthquakes be reduced or prevented? 

Earthquake preparedness refers to a variety of measures designed to help individuals, businesses, and 

local and state governments in earthquake prone areas to prepare for significant earthquakes. 

Preparedness measures are part of the emergency management cycle, and can be refined through the 

use of a good Earthquake scenario.  

Introduction 

Earthquake preparedness measures can be divided into:  

 Retrofitting and earthquake resistant designs of new buildings and lifeline structures (e.g. bridges, 

hospitals, power plants).  

 Response doctrines for state and local government emergency services.  

 Preparedness plans for individuals and businesses.  

Building design and retrofitting 

In the United States, buildings codes in earthquake prone states currently often have specific 

requirements designed to increase new buildings' resistance to earthquakes. Older buildings and homes 

that are not up to code may be retrofitted to increase their resistance. Such retrofitting is often required for 

older commercial and governmental buildings under state laws. Retrofitting and earthquake resistant 

design are also employed in elevated freeways and bridges. Current buildings code is not designed to 

make buildings earthquake proof in the sense of them suffering zero damage. The goal of most building 

designs is to reduce earthquake damage to a building such that it protects the lives of occupants and thus 

tolerance of some limited damage is accepted and considered a necessary tradeoff. Earthquake 

retrofitting techniques and modern building codes are designed to prevent total destruction of buildings for 

earthquakes of no greater than 8.5 on the Richter scale.  

Personal preparedness 

Homeowners, renters, and businesses in earthquake territory are encouraged by governments to have an 

earthquake kit available with enough supplies for three days. From experience, this is considered the 

amount of time it takes for emergency services to reach full strength. Such disaster supplies kits are also 

useful in other natural hazards. State and federal governments publish earthquake preparedness 

booklets. 

Other things one can do are moving heavy or dangerous objects from high places to low, securing 
bookshelves and other furniture that could topple into the wall, replacing halogen and incandescent bulbs  
with fluorescent ones to minimize fire risk. Having a disaster supply kit is useful, but access is an 

important factor, having close access to battery powered light everywhere in the home may be of great 
help during emergencies. 

 [15] 

 
 
 

 
 



 

QUESTION 3 
Summarise how landscapes evolve with interaction between the atmosphere and 

hydrosphere 
(climate system) and the asthenosphere/lithosphere (plate tectonic system). 

[10] 
 

Climate & Landscape Change 

Climate influences the operation of exogenic processes. Climate has not been static; climatic fluctuations 

will have influenced the development of contemporary landscapes. Temperature changes influence the 

growth and decay of ice sheets and changes in precipitation alter the intensity of surface runoff and 

therefore the efficacy of fluvial and aeolian processes. 

Tectonics, Climate & Landscape Development 

Tectonic activity can indirectly influence the way in which landscapes evolve by influencing local, regional 

and global climates: 

 Continental Drift changes the distribution of landmasses; in turn this alters the atmospheric 
circulation system and climatic zones.  

 Orogenesis a displace landforms into new morphoclimatic zones or change the local morphoclimatic 

characteristics.  

 Mountain building during the late Cenozoic may have initiated the onset of the Pleistocene 
continental glaciations.  

Earth's surface form represents the net effect of the operation of endo- and exogenic processes. 

Understanding the relationship between tectonics, climate, climate change and landforms is the key to 

understanding macroscale landscape development. Continental splitting is a key event in long-term 

landscape development therefore ideas on mountain building and plate tectonics should be incorporated 

into theories of long-term landscape development. 

 
QUESTION 4 

Describe by means of stages (A, B and C in figure below), the evolution of a river from a 
small spring up in the mountains to a big meandering river. Mention the predominant 

morphological processes taking place in each stage as well as the landforms and 
features found in each. 
 

 
 
Youthful Rivers 

In its youthful or early stage, a stream usually erodes its bed more rapidly than it erodes its banks. This 

produces a V-shaped valley with steep sides, like the one shown in Figure A. Waterfalls and rapids are 

common features of youthful streams. These features are especially common in stream channels cut 

into hard rock, because the rock resists erosion. Youthful rivers usually have relative ly few tributaries. 

For this reason, a youthful river usually carries a small volume of water. Much of the precipitation falling 
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on the watershed of a youthful river system does not reach the main stream because so few tributaries 

have developed. Instead, much of the precipitation may form lakes at high elevations. 

Mature Rivers 

A mature river, by comparison, has well-established tributaries. It drains its watershed effectively. 

Because of good drainage and many tributaries, a mature river can carry a larger volume of water than a 

youthful river can carry. A mature river, however, tends not to deepen its channel as much as a youthful 

stream does. Instead, erosion occurs mostly along the valley walls when the river overflows its banks 

and covers the valley floor. A mature-river channel usually occupies only a small part of the wide and 

relatively flat valley floor that it produces. Most of the waterfalls and rapids that existed during the 

youthful state of a mature river have disappeared. The gradient also has become less steep. A mature 

stream with a low gradient tends to curve back and forth across the flat valley floor. A slight bend in the 

stream channel usually becomes a wider curve, because the water flows fastest around the outside edge 

of the curve. The faster-flowing water erodes the outside bank of the curve more quickly than the 

slower moving water erodes the inner bank. The slower-moving water often deposits sediments along 

the inner bank. This process enlarges the curve and shifts the stream channel  toward the outside bank. 

Generally, a series of these wide curves, called meanders, form across the valley floor.  

Old Rivers 

As a river continues to age, its gradient and velocity decrease. The stream no longer erodes the land; 
instead, it begins to deposit its sediments in its own channel and on its banks. A broad, flat plain is 
formed. More meanders develop, and there are fewer tributaries, as smaller tributaries merge and 
become larger. Frequently, a meander becomes so curved that it almost forms a loop, separated by only 
a narrow neck of land. When the river eventually cuts across this neck, it deposits sediments at both 
ends of the meander and eventually abandons it. The meander is thus isolated from the river, as shown 
in Figure C. If the water remains in the abandoned meander, an oxbow lake is formed.  

[15] 
 
QUESTION 5 
5.1 Name four typical drainage networks and make a drawing of each. 

 
 
 
 
 
 
 



 

5.2 Which five factors control the equilibrium of a river? 
 Discharge (Q=AV)  

 Channel shape and form  

 Gradient (slope)  

 Sediment load  

 Base level 
[9] 

QUESTION 6 
Discuss briefly erosion and sedimentation in terms of stream power in the cases where the 
valley walls 
are (i)“steep”, (ii) “gentler” or (iii) “much flatter”. 

[6] 

 
(i) Strong stream power, high erosion, low deposition,  

 

(ii) Medium stream power, medium erosion, medium deposition 
 

(iii) Weak stream power, low erosion, high deposition 

 

 
QUESTION 7 

7.1 Identify each of the indicated component parts of the hydrologic cycle by naming the 

annotations numbered 1 to 6. 
 

 
 

 
1 Heating 
2 Evaporation 
3 Condensation 
4 Precipitation (Rain, snow, dew, fog, hail etc.)  
5 Run-off 
6 Infiltration 

 



 

(6) 
7.2 Name four typical drainage networks and make a drawing of each network. 

 
               (4) 

 
[10] 

 
 
QUESTION 8 
Describe the landforms you would encounter along a profile of the Atlantic Ocean floor (five to 

be named). 
 

 
[5] 

 
 



 

 
 
 

QUESTION 9 
Match the term with its appropriate description by combining the correct number with the letter 

that is most appropriate. E.g.: 9 = J 
1. Lithosphere 
2. Asthenosphere 
3. Mesosphere 
4. Inner core 
5. Outer core 
6. Mantle 
7. Continental crust 
8. Oceanic crust 
 
A the thin, rocky outer skin, topped by continents 
B the thin, rocky outer skin, topped by oceans 
C a solid, rocky shell composing about 82% of Earth’s volume 
D solid iron-nickel alloy at the centre of the Earth 
E the strong lower mantle, below the asthenosphere 
F a liquid layer at the top of the core that generates Earth’s magnetic field 
G weak, soft layer composed of the mantle beneath the lithosphere 
H strong, rigid layer composed of the crust and the upper mantle 

[10] 
 

1. Lithosphere  H  strong, rigid layer composed of the crust and the upper mantle  

2. Asthenosphere   G  weak, soft layer composed of the mantle beneath the lithosphere  

3. Mesosphere   E  the strong lower mantle, below the asthenosphere  

4. Inner core   D solid iron-nickel alloy at the centre of the Earth 

5. Atmosphere  J  layer of gas or gases surrounding a celestial body 

6. Mantle   C  a solid, rocky shell composing about 82% of Earth’s volume  

7. Anthropological sphere  I  Area of human activity 

8. Oceanic crust   B  the thin, rocky outer skin, topped by oceans 

9. Outer core  F a liquid layer at the top of the core, that generates Earth’s magnetic 

field 

10.Continental crust  A  the thin, rocky outer skin, topped by continents  

 
 



 

QUESTION 10 
With the aid of hand drawings show how the style of faulting is determined by the tectonic 

forces of: 
o Tension 
o Compression 
o Shearing 

[10] 
 

 
  
A = Reverse slip fault = Compression 

B = Normal slip fault = Tension 

C = Strike-Slip fault = Shearing 

 
 

 
 

 
 
 

 
TOTAL: [100] 

A B C 
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