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Section I iii v3 How do soils form.doc
Soil forms an almost complete skin over the earth, broken only by oceans and other water bodies and by mountains that have yet to develop a soil cover. When you walk through your garden, walk through the fields and forests, there is always this magic cover, soil, beneath your feet. This skin varies in appearance and has different capabilities depending on where you are in the world. There are several thousand different types of soil world wide. 

Soils as a living entity capable of producing plant life began millions of years ago.
But how does this precious commodity soil form ?  
Most soils form from rock or sediments but the direction of this formation is significantly affected by the prevailing climate, landscape, vegetation and fauna and the timescale over which the soil has had stable conditions in which to develop.

There are thus five main natural contributors to soil formation:
· Parent material 
· Climate 
· Relief/Landscape 
· Organisms, including vegetation and fauna 
· Time

In addition, man has played an important part in modifying soils in some parts of the world.
Parent material is the material on or in which soils form. Just as we human beings all have parents that we can trace our origin to, so soil also has a parent material from which and on which it develops. This parent material from which soils form comes usually from rocks and sediments (picture of rocks, sand dunes, glacial deposits. In some instances soils will have developed in situ on the rocks of a region by a process known as weathering. This is the gradual chemical and physical breakdown of the rock to form a soil layer upon it. (Needs either a diagrammatic representation or a picture of thin soil on solid rock). In other situations soils have formed on loose materials such as glacial deposits or desert dunes, materials that have gone through previous cycles, going back in history, of soil development and rock weathering and are now finely divided. In these cases it takes less time to get a deep soil (Needs pictures of glacial deposits or colonisation of dunes). Parent material is the main factor responsible for the texture of the soil, i.e. whether it is sandy, silty, or clayey, and is also important in determining whether the soil is rich in nutrients and acid or basic.
Climate is probably the second most important soil forming factor, alongside parent material. It largely determines the nature and intensity of weathering  and breakdown of the parent material and hence plays a major part in the rates of soil formation. The two main climatic factors are precipitation (rainfall/snowfall) and temperature(storms, sunshine). These affect the rates at which chemical, physical and biological processes take place, the important processes in soil development. Temperature affects the rate at which weathering takes place, i.e. the rate at which the underlying rock breaks down.
Precipitation, particularly as rainwater, is a key factor as it plays an important part in the breakdown of the underlying rock at the soil-rock interface and in the distribution of nutrients and their availability to plant life

Relief/landscape generally affects the depth of soils. Steep slopes tend to have shallow soils because there is always a danger of the soil being eroded. Thus, mountain peaks may lack soils altogether and the slopes of mountains, particularly steep slopes, will normally have very shallow soils which may have difficulty in supporting a vegetation(mountain sides, valleys, floodplains).
By comparison, flat land, such as valley bottoms and low lying plains will have deeper soils because there is less erosion and the likelihood of eroding materials from the slopes above being added to the lower lying soils.

Organisms, including vegetation and fauna, are important in several aspects of soil formation including organic matter production, release of nutrients to support vegetation, and in the development of soil structure(rainforest, desert vegetation, animals, earthworms).  Soils under grassland tend to develop thicker topsoil horizons typified by well mixed organic matter whereas in those under forest the organic matter has a shallower distribution and is less integrated with the mineral material Plant cover acts to stabilise soils during their development and acts to prevent soil erosion. Some plants tend to leave acidic residues which increase soil acidity, whereas others are more neutral and maintain a less acidic environment more crops and natural vegetation.
Time is important because soil needs time to develop. Soils around the world vary greatly in age. A few, for example those in areas of the world where there are very old landscapes, may be hundreds of million years old (South African landscape with monadnocks). However, most soils have been affected by the turbulence of geological time and soil formation and development interrupted from one geological era to another as climates have changed and mountain building episodes have taken place. (Show landscape being disrupted by mountain building). Then, most recently in geological time, the glaciers and ice sheets during the Ice Age scoured and mixed pre-existing soils ( show picture of ice sheet) and in many countries, such as the United Kingdom, soil development had to begin again. Soils are constantly developing but it takes a long time for soil to develop from solid rock, for example about 1 cm every 500-1000 years. It takes a much shorter time for them to develop in soft sediments such as those left by flood waters. Here some degree of soil formation can be apparent after 50 years.
The influence of man can have far reaching effects on soils. The need for agricultural production to feed the world population has been co-incident with causing important changes to soil compared to those left uncultivated (some agricultural scenes from around the world). Man-induced changes include a decrease in organic matter levels; in some cases higher levels of nutrients from the addition of fertilisers, in other cases, for example in some of the African countries, there has been depletion of nutrients because nutrients taken up by the crops have not been replenished. In some parts of the world, particularly the drier areas, agricultural production has been coincidental with loss of soil by erosion.
Soil formation is thus a complex process brought about by the interaction of the five natural soil forming factors and more recently by the impact of humans on the land. Soil is a vital, precious yet fragile commodity which needs to be managed intelligently. Man needs to work with nature to ensure that soils are built, not destroyed.
SUMMARY
Main points to be emphasised in text, illustrations, graphics and animation:

· The soil forms a thin skin across the surface of the earth broken only by the oceans and other water bodies and the high steep mountains

· The skin has different characteristic and potential depending where one is in the world

· There are five main natural soil forming factors

· Parent material is usually rock or sediments. Some soils are derived directly from the underlying rock but in many cases the parent material will be a sediment that has been moved around during geological time

· Climate is an important soil forming factor, particularly temperature and precipitation. This has an effect on the rate of breakdown of rocks and minerals to form soils and on many soil processes
· Relief/landscape influence depth of soil. On steep slopes soils will normally be thin whereas on flat plains they will be much deeper

· Vegetation and organisms influence the type of soil that forms

· It can take several hundred years for a centimetre of soil to form from solid rock. Soil formation in existing sediments is much faster but it still will take decades for soils to form. It may take soils thousands of years to reach some form of climax soil, i.e for a mature soil to form.

· Man increasingly has a distinct influence on soil formation. Man can significantly modify soils, e.g by changing topsoils, by drainage of the soil, by deep ploughing
· The fact that these soil forming factors change with location around the world results in a wide range of different soil types around the world
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