                                      TECTONIC MOVEMENTS (TECTONISM)
This refers to all natural forces of internal origin which bring about destruction and irregularities on the earth surface. Tectonism refers to all endogenic processes including earth movements (diastrophism and vulcanicity. Diastrophism are endogenic processes that don’t involve the introduction of new materials they include faulting, warping, folding and earth quakes. 
Nb. Vulacanism is not an earth movement or diastrophic process because it involves the introduction of new material (magma) into the earth’s crust or on the earth’s surface.
Earth movements can be grouped into two mainly
a) Epieorogenic forces (vertical earth movements) 
These are large scale vertical forces that disturb the earths internal structure vertical uplift or subsidence resulting from isostatic readjustments. These vertical earth movements occur along the earth’s radius either towards the earth’s surface or towards its center. Forces pushing upwards cause up warping while those pushing down wards cause down warping. Uneven up warping results into tilting of the earth’s crustal layers (differential uplift and down lift). The major vertical movement is Warping.
b) Orogenic forces (Horizontal/Lateral movements)
These are forces which act laterally or horizontally involving both compression, tension in the crust and shearing of the crustal rocks. These normally act along the horizontal plane. When horizontal forces are moving away from each other, they cause tensional forces which result into stretching of the crustal rocks in the center. 
When the horizontal forces push towards each other they cause compressional forces. Such forces cause the crustal rocks to shorten or to be squeezed. 
Shearing takes place when horizontal forces are operating in the same direction. It may also occur when forces operate in opposite direction and move past each other. It causes displacement of rocks horizontally by slipping past each other. They result into faulting, folding and earth quakes.
Causes of earth movements/ origins of earth movements 
These include; 
a. Convective currents in the mantle. These result from heating by radio activity, geo chemical and geo physical reactions. These currents rise in a circular motion and on approaching the base of the crust they move horizontally. This horizontal movement causes a frictional drag of crustal rocks to move horizontally.
b. Magma movement within the earth’s crust. Magma rises in form of convective currents and on reaching the base of the crust some overlying rocks may be forced to gradually tilt upwards. Some rocks may bulge upwards.
c. Gravitational forces. This is a force of the earth that pulls bodies towards its center. After magma eruptions hollows and voids are created in the upper mantle. Presence of such voids and gravitational pull encourages the down ward movement of crustal rocks.

FAULTING
Faulting refers to the fracturing of the rocks on the earth’s crust due to strain and stress which subsequently leads to displacement of rock strata to form faults. A fault is a surface rapture or fracture of rock strata involving permanent dislocation and displacement within the crust. 
Faulting is caused by heating by radio activity, geo chemical and geo physical reactions leading to convective currents. These currents rise in a circular motion and on approaching the base of the crust they move horizontally. Forces moving towards the Centre cause compressional forces while forces moving away from the Centre cause tensional forces. These forces are associated with the following faults.
1. Normal Faults   
These are also referred to as tensional faults. They are caused by the tensional forces leading to one fault block sliding down relative to the other. Here, the inclination of fault planes and the direction of the down throw are both on the same side of the fault. 
[image: ]
2. Reversed Faults 
These are caused by compressional forces i.e. forces from different directions towards the same focal Centre. This forces the beds on one side of the fault plane to thrust. 
[image: ]

3. Tear Faults
These are also known as horizontal strike or wrench faults. They are caused by horizontal movement of the plates alongside each other with no vertical movement. They occurs when faulted rock beds slide past each other laterally. Examples include Aswa fault in Northern Uganda. 

[image: ]
4. Splinter Faults 
These are faults which don’t fully develop. They produce low escarpments which run for a few kilometres and then disappear e.g. Ngurman escarpment West of L. Magadi in Kenya.

                                                    FEATURES FROM FAULTING 
1. The Fault Scarp/fault escarpment 
The fault scarp or an escarpment is a steep slope where land suddenly drops from higher to lower levels. It is a landform produced by vertical movement of the earth’s blocks along a fault. One block along the fault line is thrust up while the other is thrust downwards to create a steep slope between them. Examples include; Butiaba, Kichwamba and Kyambura escarpments in Uganda, Elgeyo faults scarp, Mau fault scarp, Aberdare fault scarp in Kenya, Manyara and Chunya in Tanzania.  







2. The Fault Line Scarp 
This occurs as a result of indirect effect of faulting. It is formed as a result of long periods of erosion along a fault line. It occurs when faulting brings rocks of different resistance into Juxtaposition. The rocks will be eroded at different rates as a result of their resistance. Fault line scarps may be of two different types.  They may be consequent or normal fault line scarps or they may be obsequent fault line scarps. Examples are Mutilo scarp East of Kitui hills in Kenya, and Kilosa-Msolwa Scarp-South-West of Morogoro in Tanzania
a) Normal/Consequent Fault Line scarp 
[image: ]
b) A scarp facing the opposite direction to the original scarp is called a reverse or obsequent fault line scarp.  
[image: ]


3. Rift valley 
A rift valley is a large elongated depression or trough-like valley bordered and bounded by in facing fault scarps or escarpments which slope towards the valley in more or less parallel faults. The origin and formation of the rift valley is still not fully understood. However, several theories have been put forward to explain the formation of the rift valley. 
a)  The tensional force theory. According to J.W Gregory,  heating by radio activity and geo chemical reactions resulted into divergent forces or Tensional forces within the crust led to the formation of normal faults which pulled the fault blocks apart leaving the fault block between the parallel fault lines to subside/sink under its own weight forming a rift valley. 
           [image: https://www.yaaka.cc/wp-content/uploads/2014/11/tensional-forces-460x373.jpg]
                                                         [image: http://www.mleziva.info/unit3/U03L05/riftvalley.GIF]
b) The compressional force theory.  According B. Willis and E.J. Wayland the rift valley was formed by compressional forces.  Heating by radio activity and geo chemical reactions resulted into convergent forces /compressional forces created reversed faults. Continued compression caused the up thrust of  the blocks on either side of the middle block giving the middle block a down throw  to form the rift valley as shown below:- 

[image: ]
c) Differential uplift theory.  According to Dixey’s and troupe the theory is related uplifting or swelling of land, a series of parallel fault lines were created by faulting. After the formation of the fault lines, there was gradual uplifting of the whole faulted region, but the blocks on the either side of the central fault block rose much faster than the central block. The central block that rose slowly formed a rift valley. 

[image: ]
d) Anticlinal arching theory or basin and swell theory. Forces originate from inside the earth and push the earth’s crust upwards. The layers of rock bend upwards into a big arch or anticline. Continued upward push leads to increased stress at the crest of the anticlines. Cracks develop at the crest forming a wider valley.
e) Plate tectonics theory. This is related to plate movement. A plate refers to crustal block. These plates float on the mantle in the direction of the movement of convective currents in the mantle. It was formed when two divergent plates moved away from each other as a result of tensional forces pulling away from the center of the crust. This explains the formation of the Eastern arm of the rift valley.
[image: https://www.researchgate.net/profile/Kamal_Karim3/publication/325857283/figure/fig4/AS:639291399090177@1529430355421/Fig-13-Rift-basin-or-rift-valley.png]
e) According to King’s Theory, he suggested that, as the main land of the earth rose (arched) ancient fractures formed zones of weakness at the top of the hills which led to the formation of the rift valley. King suggested that, the rift valley in E. Africa was formed on a huge upward swell. The central proportion of this arch sagged to form a down warped region occupied by L. Victoria, while the flanks have been up warped and faulted to create western and eastern arms of the rift valley. 
4. Block Mountains 
A block mountain or horst is an upland bordered by faults on one or more sides. Sometimes, earth movements cause the crust to be divided into rectangular shaped blocks. This is known as block faulting. Because of continued horizontal forces, these blocks may further be made to rise or sink.  The uplifted blocks then form Block Mountains. Examples are Rwenzori ranges, Pare, Uluguru, Ngiro, Usambara and Ndoto ranges. Many theories have been put foward to explain the formation of Block Mountains.
a) Tensional force theory. According to this theory heating by radio activity geo physical and geo chemical reactions led to tensional forces. These forces pulled away from the Centre of the crust forming normal faults .as the pulling continued side blocks were forced to sink while the middle block was left stable to form a block mountain.
[image: http://image.slidesharecdn.com/faulting-130615054339-phpapp01/95/faulting-3-638.jpg?cb=1371275050]
           [image: http://media.showme.com/files/266393/pictures/thumbs/458902/last_thumb1352042006.jpg]

b) According to the theory of compression, compressional forces led to the formation of reverse faults. Because of continued compression, the central block was upthrust leaving the lateral blocks stable resulting into the formation of Block Mountains. 
	[image: http://static.wixstatic.com/media/0bd3de_d8ec2dd933c141b08dc5eb990ec0df15.jpg]                          [image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcQwqrugyFMuG0HG5ZyZVLzOL0INucwdqXncWGJdclxxAcyI8RUb]                     
                            
c) According to the theory of differential uplift tensional forces in the interior of the earth created parallel faults followed by a general uplift of the whole faulted region but the fault block in the middle rose much faster than the blocks at the sides. The middle block projected up above the outer block forming a block mountain. 
                               [image: http://revision.co.ke/images/content/248402888/question-papers/2014/312/312p1-n61821-7-5668453db9e7b4681.png]  

d) According to the theory of relative sinking tensional forces led to the formation of parallel faults followed by a general subsidence of the whole faulted region. The faulted block in the middle did not sink so fast as the blocks at the sides and therefore, it remained standing up as a block mountain. 

                            [image: https://www.yaaka.cc/wp-content/uploads/2015/01/differential-460x362.jpg]
5. Tilt block landscape.
These are fault blocks produced by the stretching of the earth crust. They occur at the side of the rift valley. Tilt block landscape is a land scarp made of angular ridges and depressions formed from the series of tilted blocks which have been down warped on a large scale. The faulting is accompanied by tilting leading to the formation of a tilt blocks e.g.  Nyiru, Aberdare region. etc.


[image: ]

6. Step Faults. These are produced from parallel faulting when subjected to forces of tension which force the faulted block to rise or sink to form gigantic steps e.g. five series of step faults appear at the foot of Kedong Fault scarp West of Nairobi along L. Magadi road in Kenya where it descends to the rift valley.

[image: See the source image]

7. Fault Guided Valley.  This is a valley/depression located on a single fault line. It arises due to displacement of rocks along a fault which causes the rocks along the fault line to be shattered or crushed. The shattered rocks are then eroded which result into the creation of depression along which a river may flow e.g. Aswa valley in Northern Uganda, Kerio valley between Elgeyo escarpment and Kamasiya ridge in Kenya. 
8. Graben Hollows. These are narrow troughs between parallel faults formed due to secondary faulting within the rift valley leading to the formation of large basins which may be filled with water. e.g. L. Albert, Edward e.t.c.
Nb. Grabens are discussed in plate tectonics theory.
Influence of faulting on drainage.
The fracturing of rocks along which displacement occurs results into formation of several land forms which affect the drainage system. Faulting results into the formation of the following drainage features; 
1. Rift valley lakes/graben lakes; these are long, narrow deep depression filled with water. They are small depressions formed on the rift valley floor. In other words they are referred to as “valley within a valley”. They are formed by secondary faulting. 
At the divergent boundary, two plates moved away from each other forming a rift valley. Due to secondary faulting on the rift valley floor, a small, long narrow depression formed on the rift valley floor called a graben. It’s later filled with water from rivers and rainfall forming a rift valley lake.
Examples are the numerous lakes in the eastern arm of the rift valley like Turkana, Nakurua Naivasha etc. 
[image: https://3.bp.blogspot.com/-jO2sjcCDOoU/Wr_xsbd0z-I/AAAAAAAAAuo/ssi2hiJXT7QvW_bEBjPrwy69y9WdPzC9ACLcBGAs/s1600/east-african-rift-valley-copy.jpg]
2. Faulting led to the formation fault guided rivers. These are streams that follow along a fault guided valley. Faulting took place along single fault line leading to the crushing and weakening of rocks as a result of friction of rocks during the movement. However these weak rocks are later eroded away by a streams forming a fault guided valley. Rivers begin following on this valley  forming fault guided rivers like Aswa in northern Uganda and Wassa in the semuliki valley in western Uganda.
[image: https://naturalishistoria.files.wordpress.com/2014/09/dead-sea-rift-valley-diagram.jpg]
3. Faulting has led to formation of Horst Mountains/ block mountains which are sources of rivers.  Due to vertical movement in the faulted zone high towering highlands and ridges are formed due to differential uplift. These highlands rise higher than the snow line of 4500m above the sea level. This results into accumulation of snow forming snowcapped mountain peaks. Due to melting of this Snow, Rivers begin radiating from these block mountains.
For example, mountain Rwenzori the highest block mountain in the world stands at 5,109m. Several rivers like Mubuku, Ssebwe, Nyamugasani, Mpanga, Rubhiriha, and Nyamwamba radiate from this mountain. They are responsible for the George-Kazinga channel -Edward-Semuliki- Albert-Nile hydrological system and George-Katonga-Victoria-Nile hydrological system.
[image: See the source image]A section of river Mubuku in the upper slopes of mount Rwenzori.

4. Faulting is partly responsible for river reversal and the impeded drainage system. During the formation of the east African arm of the rift valley, the eastern shoulder for the western arm was tilted upwards  likewise the western arm of the eastern arm. This up warping caused river Katonga and river Kagera to change their direction of flow because the rate of uplift exceeded the rate at which rivers could incise their beds. They reversed east wards and poured into the Victoria basin. This is clearly seen in the swampy divides between the rift valley lakes in western Uganda and Lake Victoria. Lake Kyoga was formed in the same way like Victoria when River Kafu reversed eastwards.
These rivers are swampy and impeded water flows at a slow pace. They are consistently flooding during rainy season.
[image: See the source image]The impeded Katonga river system after reversal.
5. Faulting is responsible for the formation of water falls on fault scarps or escarpments. A water fall is a sharp break of water over a vertical slope. During vertical faulting escarpments are formed over which a stream passes and plunges downstream as a water fall. Examples of such water falls include, Murchison falls on river Nile. 
[image: See the source image]


[image: See the source image]
Murchison falls on river Nile
Questions.
[bookmark: _GoBack]1a).Distinguish between horizontal and vertical earth movements.  (10 marks)
  b). examine the influence of earth movements on land form development. (15 marks)
2. Discuss the role of tectonism on land form development. (25 marks)
3. Examine the influence of faulting on landforms in east Africa. (25 marks)
4. Account for the formation of the East African rift valley. (25 marks)
5. Explain the theories for the formation of mount Rwenzori? (25 marks)
6. Examine the influence of faulting on the drainage of East Africa (25 marks)
7. Account for the formation of Lake Turkana in Kenya. (25 marks)
8a). differentiate between diastrophic forces from vulcanicity. (10 marks)
  b). explain the role of diastrophism in land form development. (15 marks)
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