Soil-Net: Introduction to soils
Section I iv v2 The beginning of soil.doc
Geological time has been marked by turbulent times, with major periods of mountain building alternating with quieter periods of more gradual landscape change. Each geological period will have been marked by some degree of soil formation, certainly the more recent geological periods.
Soils began to form billions of years ago, perhaps as long ago as 2000,000,000 years ago but the soil forming factors were rather different then. There was no vegetation in those times, only climate and rocks, with organisms gradually being introduced in later years. Earliest soils were formed in an atmosphere with little or no oxygen and consisted of greenish clays. Gradually, still billions of years ago, the soils became redder and browner, consistent with more oxygen present in the atmosphere due to the presence of photosynthesising plants. Although there were some early forms of bacteria, soil organisms only began to play a significant part in soil formation from the Devonian period (400,000,000) and it is from this period that living soils as we know them today truly began to form.
Since the Devonian period there have been many changes to the climate and vegetation of the earth. Some geological periods like the Carboniferous (360-290 millions ago) were characterised by forest and swamps, others such as the Permian (290-250 million years ago) had desert conditions and that of the Jurassic (208-145 million years) had subtropical conditions in which the dinosaurs lived. The rocks that formed in these conditions reflected the climate and vegetation and so did the soils that formed. 

Over geological time there have been numerous disturbances to the earth’s surface, the most striking of which have been the mountain building periods (Show landscape being disrupted by mountain building) and glaciers (Show picture of ice sheet in action). Many parts of the world have been affected by at least one major Ice Age, the result of which most previously developed soils were scoured and removed by the ice sheets leaving behind broken rocks and sediments. Often soil formation on the surface had to begin again. This was certainly true of the most recent ice age in the Quaternary period (beginning 2 million years ago). During this period the soil cover is some parts of the world, e.g North America, northern Europe, would have been covered by ice. When the ice sheets melted, extensive, often thick, deposits were left but completely devoid of any vegetation (Show picture of bare ice sheet deposits). It has taken hundreds of years, in some cases thousands of years, for these sediments to develop a soil on which a vegetation can develop. 

There are a few very old landscapes in the world which has not been greatly disturbed in recent geological history and on these old surfaces soils have developed over a long period of time (Show South African landscape with monadnocks). On these older surfaces the soils are perhaps a 1000 million years old. Most soils of the world will have a younger history.  The origin of many of the soils of today in North America and Europe date back to the time when the ice sheets melted. They are thus relatively young compared to areas of the world where there are old surfaces. Most soils in Britain are less than 10,000 years old.
Many soils in the world today have developed in the glacial deposits that were left behind by the ice sheets. Once the ice melted and disappeared so soils would have begun to develop under the influence of the prevailing climate in the surface deposits left behind. Here was the birth of many of out present day soils and since the ice went our soils have been developing. 

Formation of soils in these loose deposits was relatively easy. Soon after the ice left and the climate began to warm, so vegetation would begin to grow on the deposits and roots would be able to penetrate down into the more or less loose sediment. With the help of the three soil forming factors, parent material, climate and vegetation, soil formation began again and most of the soils that we have today date back to this beginning 10000 years ago. However, it takes much longer for soils to reach maturity than it does human beings, for example, and our soils are still developing.
In addition to the soils that are formed in the glacial deposits there is also soil development taking place on exposed rocks. Any rock that is at the surface will be subject to the soil forming factors. Initially it is the type of rock and the climate which affect the rate of soil formation but once some vegetation becomes established and there is enough soil for living organisms to be able to live then the rate of soil formation can increase. However, soil formation on most rocks is a much slower process than on loose sediments and it can take over 500 years to develop just one centimetre of soil on a hard rock. It is one of the wonders of nature how a soil can develop from bare rock but it takes a long time and there is a complex succession of vegetation and organisms involved in developing soil in this way. (Show a time lapse colonisation of a rock boulder or a chalk deposit).
In summary we need to recognise that there are some very old soils in the world, some many million years old. Many world soils have however had their soil formation interrupted from time to time and soil formation has had to begin again so soil around the world vary greatly in age. It takes a very long time for soils to form. Wherever there is a land surface soils will be attempting to form but as we have learned it can take a very long time for a small thickness of soil to develop. In some parts of the world, soils have had a long stable period of formation, in other parts of the world soil formation is relatively recent and in yet other parts soil formation will be starting afresh today, for example on deposits left by flood waters or by sandstorms. The birth of soils has a long and complicated history but because soils need a long time to form and we need them for this and future generations we must be sure we look after them and protect them.
SUMMARY
Main points to be emphasised in text, illustrations, graphics and animation:

· The beginning of soils dates back some 2000,000,000 years ago but soils were very different then and contained no living creatures

· Soil formation as we know it today, i.e. that is containing living organisms, probably began around 400 million years ago

· Throughout geological time there have been major changes in climate and vegetation and so soil development has changed from period to period and often within geological periods

· There have been major disruptive periods in geological history, eg mountain building periods, Ice Ages, when previously formed soils would have been destroyed or mixed with new sediments and soil formation would need to begin again

· For many parts of the world the most recent Ice Ages (the last one in Europe and North America about 20 000 years ago) scoured away previous soils and left a more or less thick cover of glacial deposits in which soil formation had to begin again

· In a few parts of the world (that were relatively unaffected by ice ages and/or mountain building) soils are very old, in some cases many, many millions of years old.

· In many parts of the world soils are much younger (less than 10000 years old). Here most soils have developed from sediments left behind from glaciers, floodwaters or sandstorms.

· Soil formation is taking place all the time. Every piece of exposed rock is being weathered (i.e. broken down by the effect of temperature, ice, plant roots once they can get a hold, and other of nature’s forces) on the way to soil formation
· It can take 500 years or more for one centimetre of soil to form from colonisation of bare rock

· In some part of the world it is likely that soil formation will have to begin again today, for example where floodwaters may have laid down new sediment or where sandstorms have deposited fresh sands, or where soils have been eroded to expose lower layers 
· Because soil formation is slow and soils are subject to disturbance from  nature’s forces, it is very important that we look after our soils and protect them for future generations
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