
 

 
 

FLUVIAL PROCESSES           13 MARCH 2014 

 
Lesson Description 

In this lesson we: 

 Look at river profiles, river grading, river rejuvenation as well as the identification, description 
and formation of fluvial landforms. 

 Discuss concepts associated with river capture/stream piracy as well as features associated 
with river capture 

 Discuss the importance of managing drainage basins/catchment areas. 

 Look at the impact of people on drainage basins/catchment areas 

 Consider strategies to manage drainage basins/catchment areas. 

 
Summary 

River Profiles 

The view of the river channel e.g. viewing across the channel and along the entire length of the river 
from the source to the mouth. 
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Long and Cross Profiles of a Typical River 

 
Longitudinal Profile 

Shows the river path from the source to the mouth over the longitudinal profile of the river, it is steeper 
near the source, where there is a lot more material for the river to cut through to reach its base level. 
As you go further down the river it has cut further down towards base level and is beginning to cut 
laterally (sideways) as well. The slope angle of the river decreases. By the time you reach the lower 
stages of the river it almost flows over a flat surface, as it meanders its way towards the sea. 

Transverse Profiles 

Shows the cross view of a river from bank to bank. The transverse profile of the river channel 
changes throughout the course of the river. In the upper section the channel tends to be quite narrow, 
and comparatively deep. The bottom and sides are littered with many boulders and rocks, causing a 
great deal of friction for the water flowing past them. This slows the water down and means that this is 
where the river is flowing the slowest. 

In the middle course of the river has a wider channel, which is deeper than the one in the upper 
reaches, and the water flows faster, as it has less material to slow it down. The river may begin to 
meander in this section. 

The lower course sees the river flowing at its fastest until it slows down when it meets the sea. The 
channel is very wide, deep in places where the water is flowing quickest, and is smooth sided. 

River Grading 

Is the state of balance/equilibrium between rate of erosion and rate of deposition. It can be used in 
two ways: graded river and graded profile. 

Graded River 

Here the river has just enough energy to carry its load neither erosion or deposition is occurring 
(Results in graded profile) 

Graded Profile 

Is a smooth concave profile which is steep a the source and gentle at the mouth 

Ungraded Profile  



 

 
 

Is a river profile that has irregularities/obstruction/temporary base levels along its path (It is not 
smooth) 

Ultimate Base Level/Permanent Base Level 

The lowest point to which a river can erode, sea level 

Temporary Base Level 

Is a point along a river’s course that prevents it from eroding any deeper at the moment but may be 
eroded through or change in time. (Results in ungraded profile). 

Graded Profile 

 

Ungraded Profile 

 

River Rejuvenation 

It occurs when the energy of a river increases (River has been revitalised).  

Rejuvenation can occur due to the following factors: 

 Isotactic change - here the land rises in comparison to the sea 

 Eustatic change - It is caused by change in global sea levels which is linked to the changing 
temperature of the earth’s atmosphere. In warmer period’s ice melts and sea level rises. In 
cold periods there is more ice sea level drops. 

 Tectonic upliftment - here plates move due to folding and faulting causing the land to rise 
relative to the sea level.  

 



 

 
 

Landforms Resulting from Rejuvenation 

1. Knickpoint 

Is a sudden break in the profile of a river where the gradient increases e.g. temporary base levels 
such waterfall. 

 

 

2. Incised Meander 

Here a river meanders across a floodplain in the middle or lower course. When rejuvenation occurs 
the river erodes vertically and the meanders are cut deeply into the landscape forming incised 
meanders. 

 

3. Terraces 

A terrace is the remains of a previous floodplain. The river has cut through this previous floodplain. 
The past floodplain is at a higher level after the river has been rejuvenated and forms terraces. Lateral 
erosion by the river will cut the terraces forming paired terraces. This process can be repeated 
several times  

 



 

 
 

Identification, Description and Formation of Fluvial Landforms 

Meander 

A loop like bends that the river makes in the middle course. It develops as a result of an increase of 
lateral erosion which allows the river to cut into the sides of the river channel. On the outer bank of the 
river channel the river flows faster resulting in erosion and an undercut slope and on the inner bank of 
the river channel there is more deposition resulting in a slip off slope.  

 

  

 



 

 
 

Oxbow Lake 

It is a horseshoe shaped lake that forms when a meander bend is cut off from the main river. This can 
occur when the river comes down in flood and cuts through the neck of the meander. It then deposits 
sediments on the sides of its banks cutting off part of the meander. 

 

  

Braided Stream 

It occurs when the river gradient become gentle and loses its energy and deposits it’s sediments 
creating sand islands above the level of the water. The river cuts through the sand islands via many 
small shallow channels which recombine after it passes the sand islands. These channels are called 
braided streams.  

 

 



 

 
 

Foodplain 

As the river nears the lower course the valley is wider 
and the gradient gentle. The flat area on either side 
of the river channel is the floodplain. During times of 
flood the river overflows its banks depositing alluvium 
hence the name floodplain 

 

 

Levee 

During flooding the coarsest and heaviest materials are deposited alongside the river channel forming 
a natural ridge or embankment called a levee. Man sometimes elevates or strengthens these levees 
to protect settlements. 

 

 

Waterfall 

Waterfalls are caused by difference in rock hardness. The river erodes the softer rock faster forming a 
step in the river. Over time the step becomes more pronounced until the water is falling over it this 
intrusion could form from igneous intrusions such as sills and dykes 

  

 

  



 

 
 

Rapids 

Rapids are areas of very turbulent flow in the upper course of a river where water flows rapidly over 
an uneven river bed caused by rocks of different resistance. The soft rock is eroded faster and the 
hard rock causes obstructions to the river flow 

  

Delta 

It occurs when a river enter slow moving water in sea or lake. The finer particles are carried the 
furthest forming bottomset beds which will be covered by coarser material that is deposited called 
topside beds. As the river flows over the delta it may braid to form channels called distributaries. 
There three forms of deltas. Bird’s foot- deltas have many distributaries. Cuspate – delta is tooth-
shaped. Arcuate – delta is fan shaped with rounded outer edge.  

 

River Capture / Stream Piracy 

Occurs when one river captures/robs another river of its headwaters. 

It occurs when: 

 One river has a steeper gradient than the other river 

 One river has a less resistant underlying rock than the other river 

 One river has a greater volume of water than the other river 

Abstraction 

It occurs when streams flow on either side of a watershed. If one stream is more energetic than the 
other (this could be due to the three factors mentioned above) it will erode upstream and the 
watershed will move in the direction of the less energetic stream. This allows the more energetic 
stream to capture the headwaters of the less energetic stream. The size of the drainage basin of the 
more energetic stream increases. 



 

 
 

Before Capture After Capture 

  

River Capture/Stream Piracy 

It occurs when one river cuts through the watershed and intercepts another river robbing it of its 
headwaters. 

Features of associated with River Capture 

 
1. Captured stream 

The part of the river that is diverted by the captor stream 

2. Captor stream 

This is the energetic stream that cuts back and intercepts the other river 

3. Misfit Stream 

The river that has lost its headwaters as a result of capture 

  



 

 
 

4. Elbow of capture 

This is the point of capture where the change of flow direction occurs. 

5. Windgap  

This the area between the elbow of capture and the misfit stream where the water stops flowing and 
river gravels are deposited. 

Superimposed Drainage 

Here the stream network displays a pattern that bears no relation to the relief of the landscape. The 
rivers flow in gorges cutting across higher ridges. This is called a superimposed drainage pattern 
because it is as if the rivers have been placed on top of the landscape. As time goes by the surface is 
eroded and the river may reach older underlying rocks. The river maintains its original course and is 
not affected by the older structures and harder rocks e.g. Vaal River 

 

Antecedant Drainage 

Here the river developed its course before the high land areas formed. After the river formed, warping, 

folding or faulting occurred. If the rate of downcutting by the river was greater than the rate of uplift the 

river was able to maintain its pattern cutting a gorge through the land that has been uplifted. 

 

  



 

 
 

Catchment & River Management 

Catchment area is the same as a drainage basin. It is the area around a river from which it gets its 
water 

Importance of Managing Drainage Basins/Catchment Areas 

 Agricultural purposes 

 Industrial purposes 

 Flood control 

 Domestic use 

 Recreation 

 Hydroelectricity 

 Natural vegetation 

 Bird and wildlife 

Impact of People on Drainage Basins/Catchment Areas 

Catchment area is the same as a drainage basin 

It is the area around a river from which it gets its water 

1. River Pollution 

  

River water gets polluted in various ways 
e.g. industrial waste, fertilizers and 
pesticides from agriculture, untreated 
sewage  

2. Overgrazing 

Removes vegetation and increases run-off.  

It results in:  

 Flooding 

 More erosion and more soil 
deposited in the river system   

 

3. Deforestation 

Removes vegetation and increases run-off.  

It results in:  

 Flooding 

 More erosion and more soil deposited in 
the river system   



 

 
 

 

4. Human Settlement 

 

Natural Catchment Urban Catchment 

  

  



 

 
 

 

Pollute the catchment area and river 

Uses a lot of water and this impact 
negatively on the ecology of rivers and 
their catchment areas 

Removes vegetation and increases run-off.  

It results in:  

 Flooding 

 More erosion and more soil 
deposited in the river system   

Strategies to Manage Drainage 
Basins/Catchment Areas 

 Improve wastewater treatment 

 Maximizing wastewater re-use for irrigation and other purposes of generation 

 In the dry season release stored water to keep ecosystems as natural as possible 

 Remove alien vegetation 

 Monitor overgrazing to reduce erosion 

 Proper sewage treatment 

 Educate  people on the importance of catchment and river management 

 Monitor and improve water purification works 

 
Test Yourself 

Question 1 

Refer to the diagram below and answer the questions that follow. Choose the correct answer from the 
options given. 

 

Diagram A represents a 1.1 (longitudinal/transverse) profile whereas diagram B represents a 1.2 
(longitudinal/transverse) profile. Label 1 is the 1.3 (source/Mouth) whereas label 2 is the 1.4 
(source/Mouth). Label  A has a 1.5 (graded/ungraded) profile because it does not have any 1.6 
(permanent/temporary) base levels. Label B represents the 1.7 (upper/lower) course and label C 
represents the (upper/lower) course.     

  



 

 
 

Question 2 

Match the following terms with the explanations. Write down the correct term: 

Captured stream, Windgap, Elbow of capture, Captor stream, Misfit stream 

2.1 The part of the river that is diverted by the captor stream 

2.2  This is the energetic stream that cuts back and intercepts the other river 

2.3  The river that has lost its headwaters as a result of capture 

2.4  This is the point of capture where the change of flow direction occurs. 

2.5  This the area between the elbow of capture and the misfit stream where the water stops flowing 
and river gravels are deposited. 

Question 3 

State whether the following statements are true or false 

3.1 Rejuvenation occurs when the energy of a river decreases 

3.2  Superimposed drainage displays a pattern that bears a relation to the relief of the landscape 

3.3  Antecedant drainage is able to maintain its pattern cutting a gorge through the land that has 
been uplifted 

3.4  Catchment area is the high lying area from which it gets its water 

3.5  Removal alien vegetation is a catchment management strategy 

 
Improve your Skills 

Question 1 

Study the diagram and answer the questions that follow: 

HUMAN IMPACT ON THE MANZI RIVER CATCHMENT AREA 

 



 

 
 

A number of activities that take place in the Manzi River catchment area has had a negative impact 
on the Manzi River. This has caused the river to become highly polluted. Urgent steps need to be 
taken to avoid major damage to this river and its catchment area. 

1.1  Explain the term catchment area 

1.2  State THREE human activities that are having a negative impact on the Manzi River.  

1.3  Explain the negative impact these human activities will have on the Manzi River. 

1.4  Urgent steps need to be taken to avoid major damage to this river and its catchment area. In a 
paragraph of approximately 10 lines, explain measure that can be taken to manage this 
catchment area.  

Question 2 

Study the diagram and answer the questions that follow: 

 

2.1 Define the terms: 

 a) Longitudinal profile 

 b)  Transverse profile 

2.2  State whether FIGURE 1 is a longitudinal or transverse profile and give a reason for you 
answer. 

2.3  Name river stages A, B and C 

2.4 Identify areas D and E. 

2.5  a) Draw transverse profiles for each stage of the river  

 b)  Describe and give reasons for the shape of the transverse profile for each stage of 
  the river.  

Question 3 

Study the diagram and answer the questions that follow 

  

A B 



 

 
 

3.1 Explain the Following terms 

a) River grading 

b)  Graded river 

c)  Ultimate base level/Permanent base level 

d)  Temporary base level 

3.2  State THREE examples of temporary base levels 

3.3  State ONE example of a permanent base level. 

3.4  a)  Explain the difference between graded and ungraded profiles 

    b)  Categorise diagrams A and B as graded and ungraded profiles 

    c)  Explain the process that must take place for a graded profile to occur 

Question 4 

Study the diagram and answer the questions that follow 

Before capture                                 After capture  

                                                                                                                        

 

                                 

                                            

  

 

4.1.  Explain the concept river capture 

4.2  What is the name given to the erosion process which causes/starts river   capture? 

4.3  State THREE factors that cause river capture. 

4.4  Name landforms A, B and C associated with river capture.       

4.5  Which river will experience rejuvenation after river capture? 

4.6  Write a single paragraph (approximately 10 lines) in which you compare the    flow 
characteristics of River 1 to that of River 2. Provide reasons to support your answer. 
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Question 5 

Study the diagram and answer the questions that follow 

A 

 

B 

 

5.1  Explain the formation of superimposed streams 

5.2  Explain the formation of antecedent streams 

5.3  Classify A and B as superimposed or antecedent streams 

  



 

 
 

 Xtra Questions 

Question 1 

Study the diagram and answer the questions that follow: 

 

1.1  Identify stream pattern S. 

1.2  In which stage of the river does stream pattern S mainly occur? 

1.3  Explain the formation of stream pattern S. 

1.4  Name slopes B and B’ 

1.5  State the major geomorphological activity that occurs at B and B’ 

1.6  Match transverse profiles 1, 2 and 3 with A, B and C  

Question 2 

Study the diagram and answer the questions that follow: 

 

2.1 a) State the stage of the river illustrated in FIGURE 4 
    b)  State the main geomorphological activity that takes place at this stage. 
    c)  Describe the gradient at this stage  
2.2  a)  Name feature B 
       b)  Explain the formation of feature B 
2.3  a)  Name another feature that forms at this 
       b)  Explain how this feature forms. 

B 



 

 
 

Question 3 

Study the diagram and answer the questions that follow 

 

3.1. Explain the following terms 

        a)  Knick point 

       b)  Rejuvenation 

3.2  a)  Identify the feature illustrated by FIGURE 3.  

       b)  Explain the role rejuvenation played in the formation of the 
feature illustrated by FIGURE 5. 

3.3  a)  State another feature that forms from rejuvenation 

     b) Explain the formation of this feature 

Question 4 

Study the diagram and answer the questions that follow: 

 

4.1 Name landforms A and B. 
4.2 Explain the formation of landform A. 
4.3 Explain the formation of landform B. 
4.4 In which stage of the river do landforms A and B occur?  
4.5 State the significance of landform A. 

 Solutions to Xtra Questions 

Question 1 

1.1 Meander 

1.2  Middle course 

1.3 Is a loop like bends that the river makes in the middle course.it develops as a   result of an 
increase of lateral erosion which allows the river to cut into the sides of the river channel. 

1.4  B – Undercut slope 

    -  Slip off slope 

A 

B 



 

 
 

1.5  B – Erosion 

 B – Deposition 

1.6  1 – A 

       2 – B 

 3 – C 

Question 2 

2.1 a) Lower course 

      b)  Deposition 

      c)  The gradient is gentle 

2.2 a)  Delta 

b)  It occurs when a river enter slow moving water in sea or lake. The finer particles are 
carried the furthest forming bottom set beds which will be covered by coarser material that is 
deposited called topside beds. As the river flows over the delta it may braid to form channels 
called distributaries. There three forms of deltas. Bird’s foot- deltas have many distributaries. 
Cuspate – delta is tooth-shaped. Arcuate – delta is fan shaped with rounded outer edge. 

2.3 a)  Braided stream 

      b)  It occurs when the river gradient become gentle and loses its energy and deposits it’s 
sediments creating sand islands above the level of the water. The river cuts through the sand 
islands via many small shallow channels which recombine after it passes the sand islands. 
These channels are called braided streams. 

Question 3 

3.1 a) Knick point is a point at which there is a sudden break of slope in a longitudinal profile. 

      b)  Rejuvenation is the state of a river which has renewed energy and increased erosional 
capacity. 

3.2 a)  River terrace 

      b)  When the river is rejuvenated on the floodplain, through vertical erosion it cuts into the 
river bed creating terraces. 

3.3 a)  Incised meander 

     b)  Here a river meanders across a floodplain in the middle or lower course. When 
rejuvenation occurs the river erodes vertically and the meanders are cut deeply into the 
landscape forming incised meanders. 

Question 4 

4.1 A – Waterfall 
B – Rapids 

4.2 Waterfall 
Waterfalls are caused by difference in rock hardness. The river erodes the softer rock faster 
forming a step in the river. Over time the step becomes more pronounced until the water is 
falling over it this intrusion could form from igneous intrusions such as sills and dykes 

4.3 Rapids 
Rapids are areas of very turbulent flow in the upper course of a river where water flows rapidly 
over an uneven river bed caused by rocks of different resistance. The soft rock is eroded faster 
and the hard rock causes obstructions to the river flow  

4.4 Upper course of the river  
4.5 - Tourism 

- Generation of hydroelectric power 
- Recreation 
- Aesthetic appeal 


