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                                                                                  CHAPTER 5 

                          Equilibrium between atmosphere,hydrosphere and lithosphere 

The Earth surface stability is in fact virtual stability only (G.R) 

You think that the surface of the topographic features is constant and it’s not change by time, because 

the influence of the various factors usually slow and cannot be easily observed at a specific time, but 

over the years and times we can noticed this change to become clear. 

 

- For example the effect of the wind that carry sand from one place to another to cover landmarks, such 

as buildings and trees and other assets in the desert environment. 
 

- The accumulation of sand in the form of sand dunes, so the shape of the earth’s surface is changing by 

the wind factor  

- Also earthquakes and volcanoes that contribute among the factors that are changing the Earth’s 

surface where cause a decline in the earth’s crust in some places and stand heights in other places, as 

well as add amounts of the underground to the earth’s surface, As the lava spills from volcanoes. 

 

In fact the form of the earth is constantly changing due to different natural factors, which can be divided 

into two main sections: 

 

 

External factors Internal processes 

Include the effect of the atmosphere and 

hydrosphere in the earth’s crust 

Ex : 

the change in temperature, rain , 

wind and the resulting of torrential,  

rivers, lakes, seas, oceans and  

glaciers,  

as well as plants and animals. 

Resulted from the latent heat of earth’s interior, 

and different internal pressures which cause 

earthquakes, volcanoes and earth’s movments 

retraction. 
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Topography : are shapes and geological structures  that resulted from the effect of both internal and 

external factors on the earth’s rocks. 

 

External or surface factors 

The external factors that cause change in the surface of the Earth’s crust, it derives its energy from the 

sun, these factors are working hard in the earth’s surface to become flat free from any topography so it 

has degradation effect, but the internal factors regain its equilibrium through uplifting of great parts 

from earth’s surface due to earth’s movement and volcanic activity ( Construction effect ) 

but if not of these factors the earth’s surface becomes flat and free of any topography from long times 

this surface is called … 

Base level of erosion : The flat and free of any topography surface which the external factors are done 

to reach it to be equal to sea level 

Sea level : is the lowest level that degradation factors can be reach in Earth’s surface 

this means that the external processes have two factors: 

one is destructive (denudation) and the other is constructive (deposition). 

(1) Denudation (Erosion) 

It means the effect of the external processes on rocks, fragment it then transport these fragments from 

its place to expose a new surface of rocks to this process again.  

- The transporting agents as (water, wind, torrents and rivers) are transported these fragments to 

deposit to form layers of sedimentary rocks. 

It is divided into three stages: 

a) Weathering. 

b) Transportation and deposition by water, winds, or both. 

c) Movement of rocks and sediments by gravity. 

In the following these processes will be discussed in some detail. 
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(a) Weathering: 

is the fragmentation of rocks into smaller pieces due to mechanical weathering or decomposition of the 

rocks minerals into new ones by chemical weathering. 

Ex :  

1- look at the front of a new building, you find its surface is smooth and shiny. You can compare the 

surface of rock of an old building you find the surface may become very rough and lost its luster and 

shine. 

2- The body of the Sphinx, which was smooth surface during its construction, but now it was fractured 

and rough under the affect atmospheric factors for more than three thausand years. 

Mechanical Weathering 

The breakdown of rock masses into smaller fragments of the same mineral composition as the original 

rock or decomposition of the rock into its constituting minerals under the effect of physical weathering 

conditions without change in its chemical or mineral structure.  

 

Ex : a block of granite, composed of the three essential minerals: potach feldspare, mica and quartz. If 

this block is broken down to pieces in the size of gravel each grain contains the three minerals of granite 

rock. But if we break it into smaller pieces, each in the size of a sand grain. Each grain will consist of one 

mineral only of the three constituent minerals. 

Factor of Mechanical weathering: 

1. Repeated Freezing and melting of water in 

rocks fractures 

Repeated Freezing and melting of water in rocks’ 

fractures and joints is considered as one of the 

most important processes of mechanical 

weathering in cold polar areas or high mountains. 

Where water freezes to ice and its volume 

increases causing pressure on sides of rock fractures and joints near the surface even it is horizontal or 

vertical and its wide increase and would be separated the block from the mother rock. Blocks and 

fragments usually fall and accumulate at the foot of the mountain or cliff and form a talus slope. 
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2. Variation in temperature: 

Due to the great difference in temperature between day and night especially in arid desert areas.the 

surface of rock is exposed to expansion and contraction due to changes which decrease the coherence 

forces between the minerolgical components of the rocks this cause its weathering.  

- The fragmentation of gravels in desert is related to the repeated changes in temperature. 

 

3. The release of pressure due to erosion: 

due to releasing of load due to erosion, When a thick sequence of 

strata is eroded which were represent a load or weight for 

underneath rocks or appearance of ignous plutonic rocks on the 

surface that were under high pressure the rock are expanded due 

to the releasing of the uploads. 

This is seen in granites when they become exposed on the surface. 

The rock surface separates into successive spheroid shells (like the 

skin of an anion) following the direction of joints. This feature, 

known as spheroidal weathering or exfoliation, is aided by the 

change of feldspar to clay by chemical weathering. 

 

4. The impact of life factors of plants and animals: 

 (a) The roots of the plant strike in the soil or rock joints at its search for water, making them loose or 

break down. 

(b) the animals and insects that live below the surface helping to dig the soil and contribute to make it 

break down and subject to movement with transportation factors. 
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Chemical weathering 

The decomposition of mineralogical components of the rocks to form new minerals as a result of adding 

new element or more to the chemical composition or by missing some elements that lead to change in 

the chemical composition. 

 

- This occurs under the influence of weather conditions near the surface especially in the presence of 

water, which influential factor in chemical weathering is considered even those minerals become in 

equilibrium with the new conditions. 

- The ancient Egyptians was caving the majority of their statues and obelisk that made of granite rock 

that has strength and resistance to erosion factors impact, especially in Upper Egypt, where the dry air 

and rare of rainfall that remained statues and obelisks for nearly four thousand years polished smooth. 

- But now if we see one of the obelisks that were transferred in the late nineteenth century to Europe in 

London and Paris or to America in New York, where rainfall most of the year, we find that the surface of 

the obelisk is no longer smooth and polish as it was in Egypt but affected under the new climatic 

conditions and became eroded and dull. 

Factors controlling chemical weathering: 

(1) Acidic rains: 

Water is one of the most chemical weathering factors especially that contains small amount of acidic 

dissolved matter to form acidic rain. It usually leads to the decomposition and decay of rocks. 

- For example limestone rock is decomposed completely (dissolved) under the influence of acidic rains 

that carry carbon dioxide. This process is called Carbonizing or Carburizing process. 

 

(2) Oxidation process: 

Occurred by oxygen dissolved in water especially for minerals that has iron and magnesium in their 

mineralogical composition as in basalt rock. 
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(3) Hydration process: 

It is addition water to the mineral composition or minerals that formed rocks and this process lead to 

chemical decomposition of rocks. 

Ex: Anhydrate mineral (anhydrous calcium sulphate) changed to Gypsum mineral (Hydrate calcium 

sulfate). 

 

(4) The difference between the conditions of formation mineral and the environment of surface 

conditions: 

The chemical weathering lead to change of mineralogical components of rocks (G.R) to become 

equilibrium with the new surface conditions. 

- So we expect that the more difference between the conditions of surface minerals and environmental 

conditions have the possibility of change increases. 

- So we find that the firstly crystallized minerals from magma at high temperature and pressure in deep 

earth underground is more subjected to  chemical weathering than those crystallized at the later stages 

of magma under low temperature and pressure. 

- As mentioned before granite the most common plutonic rocks is composed of three essential minerals: 

orthoclase (potash feldspar), mica and quartz. The three minerals show different effect towards 

chemical weathering. 

(A) Feldspar minerals (orthoclase and plagioclase) have vitreous luster are very weak under the 

influence of carbonic acid resulting from the dissolving carbon dioxide in rainwater and it decomposed 

into new mineral called Kaolinite (Hydrous aluminum silicate) which has an earthy luster. 

(B) Mica mineral especially black mica also has vitreous luster decomposed into caly mineral (earthy 

luster mineral). 

(C) Quartz is the last mineral to crystallize from the magma at a temperature lower than that of 

Orthoclase and mica. Also, its chemical composition and physical properties make it stable without 

decomposition. 
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Conclusion: The granite rock when exposed to chemical weathering the feldspar and mica minerals are 

decomposed to kaolinite or clay minerals and quartz remain without decomposition. 

 

Mechanical weathering goes along with chemical weathering (G.R) 

The chemical weathering changes the original minerals of the rock into weaker and unconsolidated 

minerals that accelerates the impact of mechanical weathering processes that disintegrate the surface 

layer of rock. 

 

If we look at the result of chemical weathering process of metamorphic and igneous rocks consisting 

mostly of silicate minerals represented in feldspars and Mica and others minerals containing iron and 

magnesium mainly consists of a set of clay minerals found in the agriculture soil mixed with other 

products of weathering processes. 
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                                           CHAPTER 5 / Lesson 2 

 

(B) Transportation and sedimentation: 

The processes of transportation occurrs by number of factors like wind, 
rainfall, torrents, rivers, seas and underground water...etc. But these 

factors have disintegration effect on rocks and fragmented the rocks, also 
these factors are transporting and depositing factors, so they have 

deposition factor also. 
 

 
Differential Erosion: 

 
Differential erosion happens when 

one of different transport factors 
passes or collide with rocks of 

different hardness and those rocks 
composed of hard beds overlying 
softer ones.  

 
The soft beds are more fragmented than hard rocks, as in the case of 

mushroom shaped terraces by the effect of the wind, waterfalls and 
meanders by effect of rivers, coastal meanders by the effect of the waves in 

the sea. 
 

(1) Wind 
 

The wind has a strong influence in the desert areas where the earth’s 
surface is free of plants so the rocks are easily to be affected by, and the 

Earth rock in fragmented shape by the effect of different erosion factor. 
 

(A) Disintegration effect of wind: 
 

The effect of wind is differ according to what’s the wind carry of sand and 
fragments of rocks or clay. 

 
The load or charge of wind classified into hanging (carried by air) or rolling 
on the earth’s surface.  

The effect of wind disintegration depend on several factors, including :  
1- wind intensity  2- size and shape and density of the granules 

3- rock type and the degree of hardness and their affecting by climatic 
factors such as humidity  4- the effect of the time factor. 
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(1) Effect of wind as it passed on a different hardness layers: 

 
When the wind loaded with sand pass on heterogeneous or different 

hardness of rocks include soft layers such as clay rocks topped with solid 
rock of limestone, which lead to erosion of the soft layers and remaining of 

hard rock that has dropped by gravity as in the case of mushroom shape 
terraces that’s called differential erosion. 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
(2) The effect of the wind as it passed on the irregularly shaped stones: 

 
Wind loaded by sand affect the shape of the gravel that has equilateral 

triangle or a pyramid shape and the front face of gravel will be polished. 
 

(B) Wind as an agent of deposition: 
 

When the velocity of wind that carries sand grains decreases due to its 
crash with hard rocks or a mountain the wind will deposit its load in the 

form of sand dunes or ripple marks. 
 

(1) Sand dunes: 
 

Sand dunes consists of round grains of sand, 
vary in height from a few meters to tens meters 
and vary in different shapes including:  
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A) Rectangular dunes or Longitudinal Dunes:  

 
They have rectangular shape and their direction is the 

direction of the prevailing wind, the rectangular 
dunes called El-Gharwd. Example Ghard Abu El-

Mahariq which extends about 300 km from the 
northwest Bahrayah oases and El-Kharjah oases in 

Western desert. 
 

B) Barchan Dunes: “ Crescentic dunes” 
 

They take crescent-shaped dunes where Barchan 
dunes are slight decline in the direction of wind, and 

very strong decline in the anti-direction of wind, 
Barchan dunes are the most common types of dunes. 

 
(C) The Coastal Dunes: 
 

They are dunes that consists of consolidated 
limestone granules such as dunes that extended 

along the coast between Alexandria and Marsa Matrouh. 
 

Notes: We also notes that the sand dunes have 
been moved by the wind and the rate of moving 

reach between five and eight meters on average 
in the  

year. This lead to the phenomena of 
desertification causes a great risk to the 

reclaimed areas and new urban communities. 
 

 
(2) Rains:  

 
When the rains fall on the ground, some of which evaporates rising in the 

atmosphere, while others are passing in the depths of the earth forming the 
underground water or ground water , the third part is being running on the 
surface of the land to form running water like rivers.  

 
Rain has disintegration effect only.  

 
While its sedimentation effect it will be referred to the subject of rivers and 

ground water. 
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The disintegration effect of rain is divided into: 

 
(A) Disintegration (degradation) mechanical effect: 

 
Where strong winds accompanied with rain that helps to transfer the 

fragments or disintegrate another part of the rocks 
 

Ex : carving of limestone rocks surfaces due to rainfall to form a set of 
grooves including low-rise cliffs as it is the case in the Sinai Peninsula. 

 
(B) Degradation chemical effect: 

 
Rainwater which includes oxygen and carbon dioxide dissolved in it activate 

the process of oxidation and carbonization. 
 

(3) Torrents  
 
Definition of torrents : 

 
When heavy rain is falling over the highlands and mountains, water 

descend into narrow streams communicate with each other made up the so-
called El- Akhwar (torrents streams) where torrent growing and 

increasingly in its size and speed until it reaches the river or the sea and 
flows into it as it found in Egypt, where torrents descend from the top Red 

Sea mountains of the Eastern Desert to flow into the Red Sea or the Nile 
Valley, leaving a dry streams on both of the slopes of the mountains or in 

the desert after discharge of water.  
 

El- Akhwar (torrents streams) : Narrow streams communicate with each 
other where rainwater is gathered and torrent is growing and increasingly in 

its size and speed until 
 

The torrents have degradation and deposition Torrents (sedimentation) 
effect.  

 
1- Torrents as an agent of degradation: 
 

Torrents carry all fragmented rocks like clay, sand and gravel or the large 
boulders of rocks if the stream is strong and this helps to sculpt the stream 

torrents that is narrow but with time is increasing its depth. 
The work of torrents shows clear in the desert due to the scarcity of the 

plants. 
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Torrents as an agent of deposition: 
 

When the speed of torrents decrease when they leave Canyon and spread on 
plains surfaces, they deposit the carrying materials and the shape of 

deposit materials takes several forms: 
 

(a) Alluvial cone (Alluvial Fan): 
 

The Sedimentation take form of a half circle position, its center the outlet of 
the canyon (khawr). 

 
  

  
  

  
  
  

  
  

 
 

(b) Dry Delta: 
 

If the sedimentation begins with boulders and large gravel granules at the 
outlet area of the canyon (Khawr) and there is gradually decreasing in grain 

size of the gravel until it is finished with sediments of mud and sand at the 
end of the dry deposition is called Dry Delta. 
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                                                                                 CHAPTER 5 

 (4) Rivers: 

-  Most of the rivers consists of permanent running water like streams and rivulets.  

- Rivers upstream from heavy rain or ice-covered areas, river has a strong gradient at its upstream 

and it has a little gradient near the mouth of rivers. 

- Rivers have degradation and deposition (sedimentation) effects. 

(a) Rivers as an agent of degradation: 

Rivers are considered the most important factors of erosion on the surface of the earth’s  crust. Also 

rivers are considered as the most important factors for the transfer of rock fragments of different 

sizes. 

- The degradation effect of rivers depend on the speed of the water current and several other 

factors, including: 

(1) Speed of the current water and the river load:  

the amount of material or sediments that river transfer them depend on: 

• The capacity of river to carry sediments that depend on the slope of the river that controls  the 

speed of the water and the amount of water in the river. (Note that the speed of water is decrease 

on both sides of the river and at the bottom as a result of friction.) 

• Size and quantity of particles depends on the ability of the river to carry sediments where the size 

of sediments is increasing as the ability of the river to carry sediments increased.  

- The load of the river into: 

(a) Dissolved load: soluble salts carried by water during runoff such as sodium chloride. 

(b) Suspended load: small grained size and light weight of the mud (silt and clay) move as 

suspended materials or grains in the water.  

(c) Medium sizes grains of sand: going hanging near the bottom in the direction of the water 

current then roll on the bottom when the capacity of the river decrease to carry the granules.  

(d) Bottom load: gravel granules roll on the bottom of the river in the direction of the water current, 

so those sliding blocks are smooth and become a round faceted (G.R) as a result of friction with the 

bottom.  
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- The load help to increase the depth and width of the river. 

 

(2) The different hardness of rocks on both sides of the river (example of differential erosion) : 

The difference in hardness of rock layers between soft and hard in both two sides of river lead to 

erosion in one side more than the other side, which leads to the formation of River Meanders or 

Meanders as an example of differenial erosion. 

 

- After that comes a stage where increasing the curvature of the river occurred where increases in 

the erosion the outer side of the path of the water and increase of the sedimentation in the inner 

side of the river that side cut a new path, leaving the arc on the shape of Oxbow Lake.  

- The turning of Meanders to Oxbow Lake considered as degradation and sedimentation effect of 

rivers. (G.R) 
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(3) Different hardness of rocks at the bottom of the river (example of differential erosion) : 

Water Falls are formed when the water passing over a rocky layers of different hardness, where the 

solid layer above the soft layer, the soft layer will be sharpener (erode). The hard layer will has a 

steep slope and high in elevation, so it forms a water falls 

 

(Such as Niagara Falls between Canada and the United States). 

(4) Climate as the climate has a role in the shape of water stream of the river: 

(a) If the climate was humid : in the heavy rainfall areas it helps other erosion factors like 

decomposition with its various operations and gravity are also working on the erosion of groove 

lead to the widening of river stream. 

(b) In the dry areas : the river is stronger so it keeps its load, it erode deeply carved river, as the case 

in the Colorado River in America. 
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(b) The deposition (sedimentation) effect of the river: 

The sedimentation effect of river starts by several factors: 

(1) Current speed of water: When the speed of current water of the river is decrease due to the 

presence of obstructions in the water stream, or decreasing the slope of stream, as in the areas of 

downstream, where the river loses the ability to transfer its load which lead to deposit of its load. 

(2) Volume of water: The lack of volume of water in the river as a result of increasing evaporation or 

leak of water in the porous rocks or cracks inside the earth. 

(3) The downstream of river in static water. 

 

- Notes that : 

- the gravel and boulders materials are found in the high valley area and in the middle of the stream 

- the sand and fine deposits are found in the mouth of river and at both sides of river 

 

1- (Formation of river terraces): 

River terraces are formed due to : 

1- change of water level at the time of flood           2- In the Rejuvenation (Re-youth) stage 

- Note that the upper terraces is older than beneath terraces on the river. 

- We can see these terraces  

1- on both sides of the River Nile in Upper Egypt 

2- Wadi Feeran the way to St. Catherine’s in the Sinai 
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2- Delta and delta cone: 

Delta :  similar as Latin letter (Δ), and formed when rivers joined with seas and lakes, then the load 

of sediments that the river carry will be deposited. 

Delta formation conditions : 

It is necessary the sea is free of sea currents (G.R). When the sea has strong currents, and the 

bottom of the sea tends to drop and there is no Delta in this case but the river will be normal 

downstream only because the strong sea currents sweep the sediments that formed by the river. ---

- The river in the area of Delta plain may be branched into two branches or more as in the Delta of 

River Nile, in the past the River Nile branched into seven branches, all of them were downstream in 

the sea and then disappeared gradually these branches due to deposition of the sediments in it, 

now only remains Rashid and Damietta. 

 

- Nile Delta Cone : is the coastal delta deposits in the delta region that extend more than ten 

kilometers within the Mediterranean Sea. 

- The coastal delta deposits : are classified and graded deposits with increasing depth of the sand 

and gravels near the beach, then silt and clay in the deeper areas containing mineral deposits of 

economic value, such as gold and diamonds and tin and Ilmenite that’s called Black Sand. 

 

Black Sand : deposits that show in Egypt in the North of Delta area and on the coast from Rashid 

and Arish east and containing minerals of Monazite (containing radioactive uranium) Ilmenite and 

zircon (mineral of zirconium element) which are used in Ceramics industry. 
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Action of the river at different stages: 

Each river has a cycle includes various changes in the river and include several stages are a youth 

stage, maturity stage and old stage. 

Stages Youth Maturity Old 

Slope  

Current speed 

- Fast stream and its 

irregular slope 

- a steep slope of the river 

at the end of the stage 

 

- low gradient 

(slope) 

- slow stream 

Erosion and  

Sedimentation 

erosion increases and less 

of sedimentation 

Both of erosion 

and sedimentation 

almost equal 

decrease erosion 

and increase of 

sedimentation 

Profile (sector) narrow V-shaped wide V-shaped a shape of an arc 

Characteristics 

- drilling riverules, valleys 

and branches, the river is 

- formation of lakes and 

waterfalls, 

- wide of grooves to the 

valley  

- appearance of 

 River Capture, which 

arise from the disparity of 

branches in erosion and 

thus the water level of the 

branch with more erosion 

less in the level of the 

other branch and so it 

becomes is a downstream 

of it. 

- Valley expands 

to the fullest 

extent 

 

- increase of 

meanders and  

Oxbow lakes  

 

- waterfalls 

disappear. 

- the area of river 

stream is called the 

peniplane. 

 

- the river called an 

old stage  

 

- the curvature of 

the river decrease 

at the downstream 

area. 
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(4) Rejuvenation (Re-youth) stage: 

There are geological factors lead to the river return to Rejuvenation (Re-youth) stage after it 

reached to an old stage :  

1- Tectonic movement arising takes place near the upstream area  

2- Volcanic eruption objected the river stream  

so the speed of the river increases and the river begins to erode its stream again and the river begin 

to deepen its stream while lateral erosion decreases or stop. 

Sector of river (profile): It is noted that the sector shape or profile changes with the ageof the river. 

• River erode its stream strongly at the upstream area and the erosion and weathering factors help 

in these wet places and the shape of sector of the river is V-shaped. 

• At the downstream area the level of the sector becomes close to the horizontal plane same as the 

sea level and river sector in the form of arc. 

 

(6) Seas and Oceans 

The influence of the seas in the degradation process that less than sedimentation process. 

 

(a) Degradation effect of seas and oceans: 

The degradation effect of seas and oceans depend on the continuous movement of water and is 

influenced by several factors, namely: 

(1) Movement of the waves : the waves arise as a result of wind blowing in a certain direction. 

- the degradation effect of waves different according to the power of the wind and its direction  

1- the force of waves in the ocean and the open seas are more power than enclosed seas as in the 

Mediterranean sea  

2- the effect of waves is strongest when they are loaded with rock fragments that transferred to it. 

- waves lead to erosion of the beaches and transferring these fragments to the deep water of the 

sea or parallel to the coast to deposit in other areas so waves act as erosion factor and deposition 

(sedimentation) (G.R) 
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(2) Difference in the hardness of the rocks: as the degree of rocks resistance vary based on the kind 

of rocks where soft layers of rocks eroded and hard layers remain prominent. 

So meanders, gulfs and coastal caves are formed.(Examples of differential erosion) 

(3) Tide and ebb : Tide and ebb like waves help on carry fragments of rocks away from the beach 

and as a result Stairs Samples graded fragments are formed and these use as indicator of the water 

level at the time of the tide and ebb. 

(4) Ocean (sea) currents:  

ocean currents formed by changing the density of the water by: 

1- changing temperature in tropical areas than in the polar regions 

2- change the degree of salinity of water as a result of a difference in the evaporation rate. 

 

-  Result of the marine erosion are : coastal caves , gulfs (bays) ,coastal meanders and cliffs 

(b) Deposition (Sedimentation) effect of seas and oceans: 

Sedimentation in the seas and oceans include all fragments of rocks that transfer by rivers, wind and 

the various factors of rocks fragments and sedimentation have certain specifications where 

boulders and gravel deposited on the beach and smaller size fragments deposited far from the 

beach. So we find the deposition takes place at different depths for each depth, and these are the 

areas: 
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 Depth Conditions Deposits 

Littoral Zone 

(Beach area) 

- affected by the movement of tides 

- Spit is an elongate ridge of deposit at sea area due to 

meeting of two streams are moving in opposite direction, so 

sand will deposit at the line of connection or friction 

between them 

- spit may be formed at the area of downstream of the river 

like spits that extend north of Manzala Lake. The barriers are 

spits at the bays area and it may plug (close) them to form a 

marine part semi-closed on the form of a lake like Mariot 

and Edco Lakes. 

 

The boulders, gravel and 

coarse grains sand 

Shallow 

Water Zone 

(Continental 

Shelf) 

extends from 

the beach 

area to a 

depth of 200 

meters 

it characterized by flourish life, 

it’s water affected by the 

temperature of the atmosphere 

and sunlight 

Gravel and sand near the beach 

area and mud towards the 

inside except lime deposits that 

resulting from the 

accumulation of oysters 

animals after her death. 

Bathyal Zone 

(Continental 

Slope area) 

from 200 to 

almost 2,000 

meters 

the bottom area of this zone is 

quiet, it’s low temperature area, 

the light didn’t pass to the 

bottom area 

Fine grained organic calcareous 

and silica sediments, and it is 

primitive remains such as 

foraminifera, diatoms and 

radiolaria. 

Abyssal Zone deeper than 

2,000 meters 

constant temperature almost 

close to Zero °C 

It’s sediments free from rock 

fragments that transmitted by 

wind and rivers 

the sediments containing red 

clay, which is of volcanic 

deposits, also this area 

contains fine grains organic 

sediments of calcareous and 

silicic deposits that are remains 

of micro-organisms like 

foraminifera and diatoms. 
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 (7) Lakes: 

Lakes : are the basins of fresh or saline (salt)water and it’s often disappear as a result of water 

evaporation or due more sedimentation or passing of water through the rocks pores.  

- Lakes arise near the shores of the sea as a result of : 

1- grow of coral reefs    2- deposition of barriers that closed bays  

- or arise on land as a result of : 

1- sea regression or drop of sea water, then turned river stream and torrents to the sea, 

2- in the craters of volcanoes which subsided then filled with rain water and torrents. 

Lakes deposits divided into: 

(1) Saline lake sediments: include 

1- gypsum and halite (food salt) like Edco Lake 

2- sodium carbonate and magnesium carbonate as in the Wadi El-Natron lakes. 

(2) Freshwater lake sediments: include gravel and sand near the beach lake and fine grains of clay 

in the middle of the lake beside and freshwater snails. 
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                                                    CHAPTER 5 

                                        (5) Underground Water 

It is the water in the pores of the rocks under the surface of the earth and 

its source is rainwater or ice that seep into the ground through the pores of 
the rocks or cracks, gaps and joints.  
Some of this water is rising to the surface : 

by capillary action or by absorption by plant roots. 
 

The level of the soil water is called water table which is a water level that all 
the pores, cracks and spaces below are 

saturated with water. 
 

and the depth of this level it differs: it’s 
near the surface of the sea, rivers and 

places of rain and m far from the surface 
in dry areas. 

 
Movement of ground water:  

 
Ground water in a permanent movement and there are several factors 

controlling the movement of ground water including: 
 

(1) Rock type: include the size, shape, method of sedimentation and the 
cement materials of the grains. 
 

(2) The porosity of rocks:  
is the percentage of pores, cracks and spaces between the rocks and grains 

 
Permeability of the rock: Permeability is the ability of the rock to pass 

water through the pores of the rock or how easy is the movement of water 
through the rock pores.  

 
(Porous Sedimentary rocks such as sandstone, sand and limestone is the 

best reservoier rocks to store groundwater, oil and natural gas). 
 

(3) The general inclination of the layers that containing ground water. 
 

(4) Different geological structure such as folds and faults, joints, dykes and 
sills. 

 
 

 



 

24 
 

 

Geological effect of ground water is divided into: 
 

1. Degradation effect of ground water 
 

(a) Chemical degradation effect of ground water: 
 

- The chemical degradation effect of ground water due to presence of carbon 
dioxide gas and acidic salts dissolved in water whose lead to dissolving of 

limestone rocks that lead to formation of caves. 
 

- Also alkaline water or water mixed with organic acid lead to dissolve of 
silica that replacement the calcelica components of fossils or replacement 

the organic fibers of trees to form petrified woods (Fossilized trees) 
 

(b) Mechanical degradation effect of ground water: 
 

Mechanical degradation effect of ground water occurred due to saturation of 
porous rocks with ground water which leads to blocks of rocks to fall on the 

mountain foothill. 
 
2. Sedimentation effect of ground water : 

 
(a) As a result of the dissolving of the limestone rocks by ground water that 

carries carbon dioxide, these solutions deposited inside caves and caverns 
to form : 

 
- Stalactites: deposits of calcareous materials hanging from the ceiling of 

the cave. 
- Stalagmites: deposits of calcareous materials grow from the floor of the 

cave. Stalactites and Stalagmites 
 

(b) Replacement of the silica by the limestone materials in the formation of 
fossils and place of fiber in the formation of Petrified trees and so this 

process is the work of degradation and sedimentation. 
(8) The Soil And Their Components: 

 
Soil usually consist of a mixture of mineral materials and the remains of 

decomposing organic materials and some fluids, gases and remains of living 
organisms.  
 

Soil arises from fragmentation of the surface rocks and erosion by 
weathering factors and the influence of different living organisms, the 

thickness of the soil depending on its affecting by several factors: 
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1- Chemical composition and physical properties of the 

original rocks 

2- The strength effect of different climate factors. 

3- The impact of living organisms. 

4- The time factor. 

Soil benefits :  
1- it’s appropriate layer for the growth of plants,  

2- store and purify the groundwater, 
3- soil is a suitable medium for the analysis of dead 

organisms  
4- soil is a suitable for life of many living organisms and 
insects. 

 

Mature soil: 
It has been proven from extensive studies that mature soil was formed in a 
long period of time and consists of three main parts: 

 
Horizon (A) Topsoil:  

This zone is characterized by an abundance of organic matter that resulting 
from the decomposition of living organisms. 

 
Horizon (B) Subsoil: 
It’s characterized by being oxidized and it may containing a secondary 

deposits of sand and silt mixed with some mineral deposits, which 
deposited from the above soil. 

 
 

Horizon (C) upper the original rock: 
This zone is characterized by a little change from the original rock area and 

it is composed of coherent rocky material or fragmented formed the soil and 
plant roots do not penetrate this layer. 

 
 

 
 

 
 

 
 

 
 



 

26 
 

Types of soils: 
 

Residual Soil Transported soil 
 

it’s formed in its place consist of the 
same bottom rock and it’s 

characterized as being very similar 
the original rock, which is located 
above it in the chemical composition 

and differ of the degree of similarity 
by differing the influence type of 

atmosphere.  

 

it is the soil that disintegrated in its 
place then transferred to its current 

place and it’s different in most cases 
from the above rock in chemical and 
mineralogical composition, so we 

find sometimes clay soil above 
sandstone rock, or sandy soil above 

limestone rock and also it differ  

 

is characterized by gradually texture 
grains size until it reach the original 

rock.  
 

For example, we find the original 
rock topped by a cracking zone and 

sharp edged boulders then sharp 
edges grains then we find rough soil 

then surface soft soil. 
 

Surface soft soil 
Rough soil 

Sharp edges grains 
Sharp edged boulders 

Cracking zone 
Original rock 
 

 

as well as in the texture because 
there is no gradual texture and there 

are rounded angled pebbles. 
 

Always this soil and exposed to 
erosion and various transport 

factors. 
 

 

 

 

 


