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THE PHYSICAL FEATURES OF SOUTH SUDAN
Introduction

South Sudan is a landlocked country with a border stretch of 4,797 Km. It gained
independence from Sudan in 2011. The country covers an area of 640,000 sq. km (239,285
sq. miles). The Official language in South Sudan is English while simple Arabic is widely
spoken. Other languages include the 64 national languages. According to the most recent
census the population of South Sudan is 12,785,459 people.

The Physical Geography of South Sudan is primarily made up of tropical forests, swamps
and grasslands among other landforms and waterbodies. Major mountains and Hills of
South Sudan include: The Imatong Mountain ranges, Mount Lotuke, Didinga Hills, and
Dongotono mountains among others. Major rivers of South Sudan are the White Nile,
The Sudd, Bahr el Ghazal and Sobat River. The impenetrable Sudd swampland found

within the Nile basin is one of the world's largest fresh water wetlands. Its covers 130,000
square kilometers of land.
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Figure 1. The administrative map of South Sudan



https://www.thoughtco.com/landlocked-countries-1435421

Formation of Land forms

What are landforms and how are they formed?

A land form is a natural feature on the earth's surface. They include mountains, hills,
rivers, waterfalls, lakes, valleys among others.

Creative activity 1

Making a clay volcano

Organize yourselves in groups and follow the steps provided below.

Ensure that you have the following requirements:

1. Lamp of clay or plastacine.

2. A small plastic bottle.

3. Vinegar.

4. Baking soda.

5. Tray or an open surface.
Procedure

1. Place the small plastic bottle on the tray. The bottle will represent the magma
chamber and the main vent.




2. Use lamps of clay or plastacine to make the steep sides of a mountain. Make sure
that the bottle remains at the center. Do not cover the top of the bottle.

3. Pour baking soda into the bottle, followed by a little amount of vinegar.
4. Observe what happens at the top of the volcano model you have just made.
That is basically how volcanic mountains occut. s

5. Clean your area of work and dispose the waste appropriately.




High temperatures and pressure beneath the earth’s surface cause rocks to melt and be
converted to magma, which rises through the fissures in the direction of Earth's surface.
When magma reaches the earth’s surface it is referred to as lava.

Lava cools down along the vent to form various volcanic structures on the earth’s surface
over a long period of time. Volcanic ash and several gases are extruded into the Earth's
surface during a volcanic eruption. The entire process takes many years since numerous
layers of solidified lava are required for the formation of volcanic mountains.

Examples of volcanic mountains include Mount Kilimanjaro in Tanzania, Mount Kenya
in Kenya, Mount Jebel Marra of Sudan and Mount Nyamuragira in the Democratic
Republic of Congo.

Volcanic activity can also be witnessed in the oceans, where the accumulation of volcanic
matter continues for years and eventually results in the formation of islands when the
volcanic materials reach the surface of the ocean.

Volcano

(volcanic mountain)
Layers of solid rock
formed during the

Fiowing lava earlier erutpions

>

Figure 2. Features of a developing volcanic mountain
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Figure 3. Features of an active volcanic mountain.

An alternative way of the formation of volcanic mountains is when two tectonic plates
move away from each other. This is referred to as a divergent zone which causes the
earth to open up and release magma through the cracks in the earth. This leads to the
formation of underwater volcanic mountains which are smaller compared to other

volcanic mountains.

Vulcanicity:

This is the processes by which magma is intruded into the Earth’s crust but also extruded
from the Crust.

Volcanicity:
These are the processes by which magma rises from beneath the earth’s crust, through
cracks and crevices, reaching the surface of the earth and solidifying. This results to the

formation of extrusive volcanic features.

When magma fails to reach the earth’s surface and solidify inside the crust before it
om

reaches the surface. It results to the formation of intrusive volcanic features.




There are two types of volcanicity namely:
Intrusive/Plutonic volcanicity

When magma is forced through cracks beneath the earth, only a small volume of it reaches
to the surface. Most of the magma is intruded into the crust where it solidifies into a
variety of features that are exposed at the surface by erosion.

There are two categories of lava and magma, acidic and basic. Acidic lava is sticky and
solidifies quickly. It doesn’t spread far but gathers around the vent. Basic lava on the other
hand is more liquid or less sticky and spreads for great distances before cooling. Other
materials released include gases, ashes and dust. The solid materials are called pyroclasts.
Materials come out through a hole/vent (vent eruption) or crack/fissure (fissure
eruption).

Landforms that originate from this intrusive volcanicity include Batholiths, laccolith,
dykes and sills among others.

Volcano Lava flows

& Pyroclastic deposits

Laccolith

Figure 4. Intrusive volcanic landforms




Extrusive Volcanicity

When volcanic activity takes place above ground, so that hot molten magma is released
onto the landscape, we say that the volcanic activity is extrusive, meaning it is on the
exterior, or outside of the Earth. Magma that reaches the service is known as lava.

Lava flows are extraordinarily hot, and destructive. In many cases, these lava flows are
slow and continuous, as is the case with the volcano on the Hawaiian Island. Hot lava
flows year after year down the volcano, creating new terrain, rarely exploding.

In other cases, volcanoes can erupt with unbelievable force and power. These types of
eruptions can send lava, rock, and hot ash, known as pyroclastic material shooting outward
for hundreds of square miles, in some cases, even sending up a worldwide cloud of dust

and ash.
Sentle basaltic Fissure Vent. Gentle slope of
slope of S basaltic lava
a P Magma  Mogma

Shield volcano o

Ash-cinder volcan Composite volcano Caldera volcano

Figure 5. Extrusive volcanic landforms




Causes of volcanicity and volcanic eruptions.

The causes of volcanicity and volcanic eruption can include:

Increased quantity of magma in the mantle leading to increase to pressure pushing
this magma out wards.

Presence of fissure and cracks allowing magma to move towards the crust.
Increase in the temperature of magma inside making the magma very light to move
along a crack.

Increase in the vent allowing a big quantity of magma to move in at once.

Classification of volcanoes

1

Active volcano: these are volcanoes known to have erupted in recent times e.g.,
Jebel Marra in Sudan, Ol donyo Lengai in Tanzania and Mt. Cameroon, and
Mauna Loa in Hawaii.

Dormant volcano: these are volcanoes known to have erupted in the recent past
but show signs of volcanic activity such as presence of hot springs, geysers and
fumaroles e.g. Mt.Kilimanjaro, Longonot and Menengai of Kenya.
Extinctvolcano: these are volcanoes that have not shown signs of possible future

eruptions e.g. Mountains Kenya and Elgon.

Progress Check

In pairs, create a table to show the similarities and differences of extrusive volcanoes and

intrusive volcanoes.




Acid Larva domes

Acid lava is much thicker than lava which flows from shield volcanoes. Dome volcanoes
have much steeper sides than shield volcanoes. This is because the lava is thick and sticky.
It cannot flow very far before it cools and hardens. An example is Puy de Dome in the
Auvergne region of France which last erupted over 1 million years ago.

Youngest
pyroclastics

Older Feeder pipe,
lavas vent

Figure 6. Cross section of an acid lava volcano

Basic larva domes/ shield volcanoes

These are low lying, dome shaped volcanic hills made of basic lava. They have gentle
slopes and broad bases. They are formed when basic magma flows out to the surface
through a vent. The lava then flows over a long distance before solidifying. Volcanic
eruptions happen later and lava spreads above the old lava.

Figure 7. A shield volcano



http://www.geography.learnontheinternet.co.uk/glossary/lava.html
http://www.geography.learnontheinternet.co.uk/glossary/lava.html

Ash and cinder cones

This is a volcano built from ash and cinder or small fragments of lava. This type of volcano
experiences violent vent eruption with ash and pyroclasts emitted and thrown high in the
sky from its vent. Some materials from the eruption, fall and settle around the vent
forming a hill. After the volcanic eruption, light materials are blown by wind to the leeward
side.

Volcanic Cinder cone crater
rock fragments

./ Tephra layers
Central vent - )

Figure 8. Ash and cinder cones

Examples include Chyulu Hills, Teleki and Likaiyu near L. Turkana.
Characteristics of Ash and Cinder cones

They have steep slopes.
They have bowl-shaped craters.
Their eruption tend to be weak as compared to other volcanoes.

el

They have a shorter life span as compared to other volcanoes.
Stratified volcanoes/ composite cone/ complex volcanoes

Composite cone volcanoes, which ate also called 'stratovolcanoes' or simply 'composite
volcanoes,' are cone-shaped volcanoes composed of layers of lava, ash and rock debris.

These are steep-sided volcanoes composed of many layers of volcanic rocks, usually made
from high-viscosity lava, ash and rock debris. These types of volcanoes are tall conical

mountains composed of lava flows and other ejection in alternate layers known as strata.







Comprehensive Activity 1

1. In pairs name the following parts of a volcano

10 11

ﬁﬁ-\Case study 1

In groups research on the impacts of volcanic mountains to human activities. Your

research should answer the following question:

# What are the advantages and disadvantages of volcanic mountains to human activities?
Present your findings before to the class (each group should take less than 20
minutes)
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“ Exercise 1

1. Differentiate volcanicity from Vulcanicity.
2. Explain the following terms:
a) Intrusive volcanicity.
b) Extrusive volcanicity.
3. How are volcanic mountains formed? (Use well illustrated diagrams.)
4. What are the different types of volcanoes?
5. Using the map given below, research and come up with a list of the world’s most
violent and dormant volcanoes. (Use any reference materials provided by
your teacher.)

Volcanoes of the World

-500 0 250 500 1000 2000 3000 4000 5000 6000 7000 8000 8400 cu%i?::;ctal
Land Elevation imetars) shalf

6. Using examples in Africa, describe the three major classifications of volcanoes.




Folded mountains are formed when there is a pushing together of part of the earth's crust
from the ends, causing it to fold and ripple in the middle. The same phenomenon can be
seen if you push the ends of a rug together; it ripples in the center.

The convergence of the earth’s crust lifts the earth to form an anticline (the rising part of
a fold mountain) and a syncline (the valley like feature of the fold mountain)

Anticline

Syncline

Figure 10. Formation of a fold mountain

Examples of Fold Mountains in Africa include: the Imatong mountain range of South
Sudan, the Cape Fold Mountains of South Africa and the Atlas Mountains.

: Creative Activity 2
S 0retive Activiy 2]

Making a fold mountain

Organize yourselves in groups and follow the steps provided.

Steps:

1. Ensure that your group has a piece of paper.

2. Pick a sheet of paper and hold it on the sides. Gently push the sides of the paper
to the center. Note: The movements of the piece paper represent the compressional
forces that lead to the formation of Fold Mountains.

3. Label the anticline and the syncline on the model you have made.




Types of folds

Monocline folds

This is a type of fold where characterized by local warping in horizontal strata. Rock beds
lying at two levels separated by steep inclined limbs. It is form by vertical movement and
generally found fault below monocline. A step-like fold in rock strata consisting of a zone
of steeper dip within an otherwise horizontal or gently-dipping sequence.

e Monocling

Ductile Rocks

Brittle Rocks

Figure 11. The formation of a monocline (left) and a picture of a monocline land fold (right)

Symmetrical folds

A fold whose limbs have approximately the same angle of dip relative to the axial surface.
Also known as normal fold.

— Equal compression <«———
Anticline (upfold)

Simple, symmetrical fold
Syncline (downfold)
Figure 12. Symmetrical folds

Isoclinical folds

Isoclinal folds are similar to symmetrical folds, but these folds have the same angle and

are parallel to each other. 'Iso' means 'the same' (symmetrical), and 'cline' means 'angle,’




so this name literally means 'same angle." So isoclinal folds ate both symmetrical and

aligned in a parallel fashion.
WA e

Figure 13. Isoclinal folds
Asymmetrical folds

These are folds whose limbs are unequal in length, and axial plane is inclined, dipping in
the same direction as that of the gently dipping limb. Degree of asymmetry is given as the
ratio of length of short to that of long limb. Thus, the smaller the ratio, greater is the
degree of asymmetry. A perfect example of these types of Fold Mountains are the Ghisauli

gneisses of Central India

Greater compression
from one side

Figure 14. Asymmetrical folds




Recumbent folds

A recumbent fold has an essentially horizontal axial plane. Linear, fold axial plane oriented
at low angle resulting in overturned strata in one limb of the fold.

anticline

axial plane
symmetricol osymmetricol overfold recumbent
fold fold fold

Figure 15. Comparing recumbent folds with other folds

‘ Comprehensive Activity 2

1. Label the following types of folds
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Impacts of Fold Mountains to human activities

Research on the impacts of Fold Mountains to human activities. Your research should
answer the following question:

# What are the advantages and disadvantages of Fold Mountains to human activities?

A

1. Describe the process of folding.
2. Define the following terms:

a) Anticline and syncline.
b) Axial planes.
c) Axis.
d) Monocline folds.
e) Recumbent folds.
f) Isoclinal folds.
3. Differentiate symmetrical folds from asymmetrical folds.




What is faulting?

A fault, in geographical/geological terms, is a fracture or rupture in the rock strata due to
strain in which displacement is observable.

The crustal rocks ate fractured due to tensional/compressional movement caused by the
endogenetic forces, along a plane called the fault plane. The movement responsible for
the formation of a fault may operate in vertical, horizontal or any other direction. This
process is known as faulting.

Most faults occur in groupings which is called a fault zone/fracture zone. Faults, in fact,
represent weaker zones of the earth where crustal movements become operative for
longer duration.

Types of faults

A fault caused by tension is called a normal fault and the displacement of the two faulted
blocks is away from each other; whereas a fault caused by compressional forces is called
a reverse fault and the movement of the fractured blocks is fowards each other. Reverse
faults are also called thrust faults. A fault caused by shearing forces (i.e. the forces are not
along the same axis, but are parallel) is called a transverse or lateral fault.

AT

A. Normial fault (tensional) 8. Reverse fault { foidianal

Figure 16. Normal and reverse faults




C. Thrust fault (compressional) D. Strike-slip fault (shear)

Figure 17. Thrust and shear faults.
Formation of Block Mountains

Block Mountains are formed when a movement in the earth’s crust forces the rocks to
break. As a result, enormous cracks or faults are formed when sets of faults run parallel
to each other and the ground between is forced up, a block mountain also known as a
horst is formed.

Usually Block Mountains do not extend over wide areas as Fold Mountains do. Example
of block mountains are the Usambara, Uruguru and Ruwenzori mountains in East Africa,
the Vosges and Black forest mountains in Europe and mount Sinai in Asia.

Other features associated with faulting and Block Mountains are rift valleys or grabens.
Rift valleys are formed when the land between two sets of faults sink down. The Great
East African Rift valley is the longest rift valley in the world. It stretches from the Baka’s
valley east of the Lebanon Mountains, through the Red sea, Ethiopia, East Africa to the
lower Zambezi Area. A branch of the valley runs along LLake Tanganyika in Tanzania to
Lake Albert in Uganda.

Another less extensive rift valley is the middle Rhine Rift valley between the Vosges and
black forest mountains. The walls of a rift valley form fault lines or escarpments. Trenches

formed by rift valley are sometimes filled with water to form Lakes like Lake Nyasa, Lake
Albert, Lake Eyas, and Lake Turkana all of which are in East Africa and the Dead Sea in
Jordan.




Horst

Figure 18. Formation of a block mountain (top) and a Graben / rift valley (bottom).

‘ Comprehensive Activity 3

1. Label the diagram below




Residual Mountains

Apart from the three types of mountains (volcanic, block and fault mountains), there are
Residual Mountains which are formed by a prolonged denudation. Denudation involves
removing weaker rocks from the land the result of which landforms are lowered leaving

behind resistant rock. The remaining resistant rock is known as residual mountains.
Examples of residual mountains include the Haggard Mountains of central Sahara, the
Sekenke hills of Singida in Tanzania, the Adamawa Mountains of Eastern Niger,

1. Differentiate faulting from %olding.

[
N w\

2. Define the following terms:

g
h)

Horst.

Fault.

Escarpment.

Tension and compressional forces.
Normal fault.

Reverse fault.

Thrust fault.

Shear fault.

3. Giving examples in Africa. Explain how Fault Mountains (horsts) and rift valleys
(grabens) are formed.




The Mountains and Hills of South Sudan

The following are the major mountains of South Sudan:
The Imatong Mountains

The Imatong Mountain range is located in the Southeast of South Sudan in the Eastern
Equatoria state, and extend into Northern region of Uganda. The mountains are highest
in the Southeast where a group of peaks reach about 3,000 meters and the tallest, Mount
Kinyeti, reaches a height of 3,187 meters.

ETHIOPIA

| CENTRAL AFRICA

D.R. OF THE CONGO
UGANDA

Figure 21. Location of Imatong Mountain Ranges in South Sudan




Mount Lotuke

Mount Lotuke is a mountain and is located in Eastern Equatoria, South Sudan. It is the
second highest mountain in South Sudan after Mount Kinyeti. The elevation is 2795

meters above sea level.
Dongotana Mountains

Dongotona Mountains is a mountain within South Sudan and is Southwest of Emogadong
and north of Aripewi and Toghogha. Dongotona Mountains has an elevation of 2,213

meters above sea level.

Mont Abourasséin

Mont Abourasséin is a mountain in central Africa. It is 1113 meters tall and stands on the
international boundary between the Central African Republic and South Sudan

Jebel Kujur

Jebel Kujur is a mountain located on the outskirts of Juba Town to the west, standing at

an altitude of 1,684 meters above sea level.

Figure 22. Jebel Kujur Mountains, South Sudan



https://en.wikipedia.org/wiki/Africa
https://en.wikipedia.org/wiki/Central_African_Republic
https://en.wikipedia.org/wiki/South_Sudan

Other mountains in South Sudan include Jebel Rejaf, Jebel Ladu, Mount Itibol, Mount
Garia, Mount Kamia, Mount Isubhak, and Mount Konoro among others.

The Didinga Hills

The Didinga Hills are an upland area in Eastern Equatoria State of South Sudan, lying
mainly within Budi County. The Didinga Hills have rich and fertile soil that is used for

cultivation of tobacco, potatoes, maize, and Dura.

Figure 23. An aerial view of Didinga Hills.
Lopit hills

Lopit hills are located in Torit district within the Eastern Equatoria state of South Sudan.
The area around the hills have rich and fertile soils for the cultivation of sorghum, bulrush,

millet, pumpkin; groundnuts, simsim, and okra.

Figure 24. The Lopit hills, Eastern Equatoria, Torit district, South Sudan

... v
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‘ Comprehensive Activity 4

In pairs arrange the following mountains from the highest to the lowest. (State
their location in South Sudan and their respective heights.)

a) Mount Abourasséin

b) Mount Lotuke

¢) Imatong Mountains

d) Dongotana Mountains.

2. List some of the mountains you know in South Sudan.

3. In groups, use small triangles to pin point the location of the major mountains

of South Sudan on the map provided below.
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Water bodies

What is a river?

In your respective groups come up with an appropriate definition of a river and a river
system.

Creative Activity 3

e

Creating a river system

Go out of the classroom and organize yourselves in groups. Follow the instructions
provided.

Ensure that you have the following requirements:

1. A spade and a bucket of water.

—

Steps:

1. Heap soil together to form a hill.
2. Gently pour water on the highest point of the hill and observe the flow of

water.

How does the water flow from the highest point of the hill to the lowest point of the
hill?




A river is a large amount of fresh water flowing continuously in a long line across the

land. Typical rivers begin with a flow from headwater areas made up of small tributaries,
such as springs. They then travel in meandering paths at various speeds; finally, they
discharge into desert basins, into major lakes, or most likely, into oceans.

Every river is part of a larger system. The diagram that shows the full composition of a
river from its source to its mouth is referred to as a river system.

Parts of a river system
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Figure 25. Parts of a river system.

a) The source or headwaters of a tiver or stream is the furthest place in that river
or stream from its estuary or confluence with another river, as measured along
the course of the river.

b) Tributary or affluent is a stream or river that flows into a larger stream or main
stem (or parent) river or a lake. A tributary does not flow directly into a sea or
ocean. Tributaries and the main stem river drain the surrounding drainage
basin of its surface water and groundwater, leading the water out into an ocean.

c) A confluence, where two or more bodies of water meet together, usually refers
to the joining of tributaries. The opposite of a tributary is a distributary, a river or
stream that branches off from and flows away from the main stream.

Distributaries are most often found in river deltas.



https://en.wikipedia.org/wiki/Stream
https://en.wikipedia.org/wiki/River
https://en.wikipedia.org/wiki/Main_stem
https://en.wikipedia.org/wiki/Main_stem
https://en.wikipedia.org/wiki/Lake
https://en.wikipedia.org/wiki/Drainage_basin
https://en.wikipedia.org/wiki/Drainage_basin
https://en.wikipedia.org/wiki/Groundwater
https://en.wikipedia.org/wiki/Confluence
https://en.wikipedia.org/wiki/Bodies_of_water
https://en.wikipedia.org/wiki/Distributary
https://en.wikipedia.org/wiki/River_delta

d) A meander is one of a seties of regular sinuous cutves, bends, loops, turns, or

f)

g)

h)

windings in the channel of a river, stream, or other watercourse. It is produced
by a stream or river swinging from side to side as it flows across its floodplain or
shifts its channel within a valley.

Levee: an embankment alongside a river, produced naturally by sedimentation or
constructed by man to prevent flooding

An oxbow lake is a U shaped body of water that forms when a wide meander
from the main stem of a river is cut off, creating a free-standing body of water.
This landform is so named for its distinctive curved shape, resembling the bow
pin of an oxbow.

A river delta is a landform that forms from deposition of sediment carried by a
river as the flow leaves its mouth and enters slower-moving or standing water.
This occurs where a river enters an ocean, sea, estuary, lake, reservoir, or (more
rarely) another river that cannot transport away the supplied sediment. River
deltas are important in human civilization, as they are major agricultural
production centers and population centers. They can provide coastline defense
and can impact drinking water supply. They are also ecologically important, with
different species assemblages depending on their landscape position.

An estuary is the tidal mouth of a large river, where the tide meets the stream.

The following are the two major processes of river formation:

a) By climatic influences.
b) By exudation.

Formation of river by climatic Influence
The following are processes of river formation by climatic influence:
Precipitation

Precipitation, such as rainwater or snow, is the source of the water flowing in rivers.

Rainwater can either return to the oceans as run-off, it can be evaporated directly from



http://science.jrank.org/pages/5464/Precipitation.html


























































































































































































































































































































































































































































































































































