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ENVIRONMENTAL GEOLOGY 

 

GEL1503 

 

ASSIGNMENT 01 (COMPULSORY)  

Due date 1st semester: 24 March2016 (Unique number: 731519) 

 
QUESTION 1 
 
1.1 Which of the following is NOT a type of plate boundary?  
B translational boundary  
 
1.2 What process caused the greatest number of fatalities during the 2015 Nepal earthquake?  
B Collapsed buildings trapping many people, fires erupting and avalanches.  
 
1.3 The lithosphere is that portion of the Earth where rocks behave as  
A rocks.  
 
1.4 The boundary that separates the crust from the mantle is called  
A the Moho.  
 
1.5 Deserts are found _________.  
C (ii), (iii) & (iv)  
 
1.6 Physical disintegration of rocks into smaller pieces is called  
D mechanical weathering.  
 
1.7 What is the fastest type of mass wasting process?  
C rock avalanche  
 
1.8 A drainage basin is  
D the total surface area drained by a stream and its tributaries.  
 
1.9 Hydraulic action, solution, and abrasion are all examples of  
B stream transportation.  
 
1.10 At present, what percentage of Earth's land surface is covered by glaciers?  
D 10%  [10] 
 
 
QUESTION 2  
 
Define the following:  
i. Angle of Repose: The maximum angle (to the horizontal) at which a slope of loose material can 

lie without sliding downhill. 

ii. Bed load: The larger, heavier particles that are being transported by a stream. Instead 

of being dissolved or suspended, these are being rolled or bounced along, 

spending at least part of their time in contact with the stream bottom. See 

also: load, suspended load, dissolved load. 

http://geology.com/dictionary/glossary-l.shtml
http://geology.com/dictionary/glossary-s.shtml
http://geology.com/dictionary/glossary-d.shtml
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iii. Continental drift The movement, formation, or re-formation of continents described by the 
theory of plate tectonics. 

iv. Core (of Earth): the central part of the earth below a depth of 2900km, comprising of a liquid 
outer core and a solid inner core. The core is composed of mostly iron and 
nickel. 

v. Desertification: A process by which fertile land are transformed into barren land or desert. 

vi. Divide (landscape) a ridge of high ground along which all rainfall runs off down one side or 
the other. 

vii. epicentre:  The point on the Earth's surface directly above the focus of an earthquake. 

viii. Glacier: A huge mass of ice slowly moving over a landmass, formed from compacted 
snow in an area where snow accumulation has exceeded melting and 
sublimation. 

ix. Landform: A characteristic landscape feature on Earth’s surface that attains its shape 
through the processes of erosion and sedimentation; for example a hill or 
valley. 

x. Soil: The top layer of the earth's surface in which plants can grow, consisting of 

rock and mineral particles mixed with decayed organic matter  [20]  
 
QUESTION 3  
1 Earth's continents are constantly in motion.  
A TRUE  
 
2 A Richter Magnitude 7 earthquake is ten times as powerful (in terms of energy-released) as 
a magnitude 6 earthquake?  
A TRUE  
 

3 Earthquakes and volcanic activity are most commonly associated with plate boundaries.  
A TRUE  
 
4 Large earthquakes can be detected by seismographs all over the world.  
A TRUE  
 
5 Diamonds are the hardest natural mineral.  
A TRUE  
 
6 In the absence of gravity, mass wasting processes would still occur.  
B FALSE  
 
7 The rock cycle illustrates the origin of the three basic rock types and the role of various 
geologic processes in transforming one rock type into another.  
A TRUE  
 
8 In urban areas, the frequency of floods often increases as urbanization proceeds.  
A TRUE  
 
9 The ice sheet covering Antarctica is a glacier.  
A TRUE  [9] 

 
 
 



GEL1503/201/1/2016 
 

5 
 

 
QUESTION 4  
 

 
 
Match the numbered deserts on the figure with their name below. 

 
 
 
 
 
 
 
 
 
 
 
 
 

TOTAL:  50 
END OF ASSIGNMENT 01  

1 F Great Basin 

2 K Sonoran 

3 G Patagonia 

4 C Kalahari 

5 H Namib 

6 D Sahara 

7 B Arabian 

8 J Great Indian 

9 E Turkestan 

10 I Gobi 

11 A western Australia 
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ASSIGNMENT 02 

Due date 1st semester: 22 April 2016 (Unique number: 636086) 

ANSWER ALL THE QUESTIONS: 
 

QUESTION 1 

During interaction between tectonic plates, three basic boundary types can be identified: 

 

 

Complete the table below by referring to the diagram above:  [12] 

 Boundary type Boundary Movement 
(diverse/converse/transverse) 

Landform created Geological 

activity 

A 
Divergent Diverse Constructive Island arc/ Mid Atlantic 

ridge eg. Iceland 
Volcanic 

B 

Convergent Converse Destructive Trenches/Mountain 
ranges 
Andes/Himalayas eg. 
Marianas trench 

Folding 

C 
Transform Transverse Conservative Fault eg. San Andreas 

Fault 
Earthquakes 

 
 
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. 
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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, 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.  

 

 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 
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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.  
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] 
 

http://encyclopedia.thefreedictionary.com/Landslides
http://encyclopedia.thefreedictionary.com/avalanches
http://encyclopedia.thefreedictionary.com/Fires
http://encyclopedia.thefreedictionary.com/electric+power
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QUESTION 3  
 
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] 
 

Mohs Hardness 
Scale  

Mineral  

Hardness 1   Talc 
Hardness 2  Gypsum 
Hardness 3  Calcite 
Hardness 4  Fluorite 
Hardness 5  Apatite 
Hardness 6  Feldspar or Orthoclase 
Hardness 7  Quartz 
Hardness 8  Topaz 
Hardness 9  Corundum 
Hardness 10  Diamond 

 

 

QUESTION 4  
 

Complete the diagram of the rock cycle by naming the annotations numbered 1 to 10, 
indicating all the rock types and processes of interaction. 

[10] 
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QUESTION 5 
 

To create landforms, rivers must use its destructive nature to carve and manipulate the 

Earth. 

 
 

5.1 Name each of the stages of a river (numbers A-C) illustrated below. 

A  =  Youthful Rivers 
B  =  Mature Rivers 

C  =  Old River (3) 
 

5.2 Describe 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 
relatively few tributaries. For this reason, a youthful river usually carries a small volume of water. 
Much of the precipitation falling 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 
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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. (6) 
 

5.3 Which five factors control the equilibrium of a river?  (5) 
Discharge (Q=AV)  
Channel shape and form  
Gradient (slope)  
Sediment load  

Base level  [14] 
 
 

QUESTION 6 

6.1 Name THREE landforms created by glaciers. 
Erosional Landforms 
    Arete 
    Cirque 
    Col 
    Giant stair steps 
    Glacial trough 
    Groove 
    Hanging valley 
    Headwall 
    Horn 
    Paternoster lakes 
    Striations 
    Tarn 
    U-shaped valley 

 
    Depositional Landforms 
    Moraine 
    End moraine 
    Ground moraine 
    Lateral moraine 
    Medial moraine 
 

 

 

 

 

6.2 List THREE types of mass wasting 
Rapid movement  

 Rock fall  

 Slump  

 Rockslide or debris slide  

 Debris flow or mudflow  

 Earthflow  

 

Slow movement  

 Creep  

 Solifluction 
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6.3 Identify FOUR types of sand dunes 

A– Barchan dunes 
B – Longitudinal dunes 
C – Transverse dunes 
D – Parabolic/Blowout dunes 
 

6.4 Specify FOUR renewable energy resources 

Wind power 
Hydropower 
Solar energy 
Biomass 
Biofuel 
Geothermal energy       [14] 

 

QUESTION 7 

The desert landscape is shaped primarily by two forces: wind and water. 

Label each of the following desert landforms and explain how each are created and by 

which force. 

 

A 

A gorge is a ravine with nearly vertical walls. This gorge was cut with heavy rains in soft 
sandstone. Arroyo: A dry desert gully, usually a small, narrow canyon with steep walls and flat, 
gravel strewn floor. 

B 

A dune is a hill of sand built by aeolian processes. Dunes occur in different forms and sizes, 
formed by interaction with the wind. Most kinds of dune are longer on the windward side where the 
sand is pushed up the dune and have a shorter "slip face" in the lee of the wind. The valley or 
trough between dunes is called a slack. A "dune field" is an area covered by extensive sand dunes. 
Large dune fields are known as ergs. 

C 

A desert pavement is a desert surface that is covered with closely packed, interlocking angular or 
rounded rock fragments of pebble and cobble size. 
The more common theory is that they form by the gradual removal of the sand, dust and other fine 
grained material by the wind and intermittent rain leaving only the larger fragments behind. This 
does not continue indefinitely, however, because once the pavement has been formed it can act as 
a barrier to further erosion. Secondly, it has been proposed that desert pavement forms from the 
shrink/swell properties of the clay underneath the pavement; when precipitation is absorbed by 
clay it causes it to expand and later when it dries it cracks along planes of weakness. This 
geomorphic action is believed to have the ability to transport small pebbles to the surface over 

http://en.wikipedia.org/wiki/Renewable_energy#Wind_power
http://en.wikipedia.org/wiki/Renewable_energy#Hydropower
http://en.wikipedia.org/wiki/Renewable_energy#Solar_energy
http://en.wikipedia.org/wiki/Renewable_energy#Biomass
http://en.wikipedia.org/wiki/Renewable_energy#Biofuel
http://en.wikipedia.org/wiki/Renewable_energy#Geothermal_energy
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A 

B 

C D E 

time; it stays this way due to the lack of abundant precipitation that would otherwise destroy the 
pavement development through transport of the clasts or excessive vegetative growth. 
Finally, a new theory suggests that they form as a consequence of the entrapment of fine-grained 
material which infiltrates below the rocky surface. This surface continues to be pushed up above 
the fine grained material by microbial activity which makes small bubbles that help raise the more 
coarse grained materials to their surface layer; this cycle of events can continue to make a thick 
layer of windblown dust below the pavement over the millennia. Frequently the stones are polished 
by the abrasion of wind-borne dust and may even be reduced to a streamlined shape with the 
narrow point on the windward side, becoming ventifacts. 
D 

A bizarre-shaped column or pillar caused by differential erosion on rocks of different hardness. 

E 

Alluvial fan, unconsolidated sedimentary deposit that accumulates at the mouth of a mountain 

canyon [10] 
 
QUESTION 8 

Classify the five different glaciers illustrated in the diagrams listed A to E below (write only 

the letter of each diagram and the appropriate answer in your answer book e.g. F = 

Antarctica) [5] 

 

 

 

A = Valley/Alpine Glacier 
B = Hanging Glacier 

C = Ice Cap 

D = Piedmont glaciers 

E = Continental Glaciers/Ice sheets 

 
 
QUESTION 9 

Summarise how landscapes evolve with interaction between the atmosphere and 
hydrosphere (climate system) and the asthenosphere/lithosphere (plate tectonic system). 

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 

http://www.earth.ox.ac.uk/~tony/watts/LANDSCAPE/LANDSCAPE.HTM
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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.    [10] 

 
 

TOTAL:  100 

END OF ASSIGNMENT 02 


