Which forces shape the earth?

The Grand Canyon of the Colorado river is one of the most spectacular landscapes on earth. The Colorado plateau is divided by a trench that is 350 km long and 1.5 km deep. The edges of the canyon lie 2133 m (southern edge) and 2430 m (northern edge) above sea-level, the Colorado river flows about 1700 m deeper in the canyon. 

How can a river carve such a deep ravine? And how did the steps form that make up the canyon walls? 
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There is only one explanation: the area of the Grand Canyon must have been raised since the time when the Colorado river formed. Only because of the raising land was it possible for the Colorado river to cut itself so deeply into the various layers of rock—through younger and softer layers first, and through layers that date back to the early eras of the earth later on. Each of these layers has different properties: some are more others are less resistant to the force of flowing water. 

So the Grand Canyon shows two important facts about the history and the shape of the Earth: 

1. the Earth’s surface is not rigid and immovable but dynamic and in motion up to the present day,

2. the rocks through which the Colorado cut its way—with their different shapes, colours, and inclinations—represent the sediments of earlier geological times and processes. 

What are the forces behind these processes?

There are forces that work inside or from the inside of the earth. They cause the movement and the raising of pieces of the earth’s crust such as the Colorado plateau. They are also responsible for the building of mountain ranges such as the Alps or the Himalayas. Over long periods of time they cause large pieces of the earth’s crust to bend and they also cause earth quakes and volcanic eruptions. As these forces act from within the earth they’re called endogenentic forces (greek: endo = inside).

The forces of water, ice and wind work at the outside of the earth and are therefore called exogenentic forces. These forces can change and erode rocks and together with the endogenous forces they are behind geomorphological processes (greek: geos = earth, morphe = shape [Gestalt]): they are responsible for shaping the earth’s surface in various ways. 

The Grand Canyon was formed during the last 20 million years, mainly by the erosional force of flowing water. The Colorado river has its source at an elevation of about 3000 m and then flows quite steeply. Until recently, it was carrying 500,000 t of mud, pebbles and sand each day which cut and ground the surrounding rocks forming the deep canyon that we see today. Rain also played a role in shaping the landscape: on the southern side the rain that falls on the plateau flows toward the canyon and down its walls so they are much more eroded than the northern walls where the rain flows away from the canyon. 

Tasks

1. What information in the text was new to you or what do you find particularly interesting and why?

2. Two important conclusions are made from the information in the first half of the text. Put them in your own words!

3. Which are the two main sets of forces that shape the earth? Name them and explain them in short words.

4. In which large mountain range does the Colorado river has its source? Which US states does it cross on the way to its mouth? In which US state is the Grand Canyon located? ( Use your atlas!

