The inner structure of the earth
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The inner structure of the earth (2)

The earth is made up of several layers that are wrapped around the earth’s centre. These layers are called core, mantle and crust. 

Core
The earth’s core is divided into a relatively small inner core and a much thicker outer core. Each has different properties. 

Inner core

The inner core has a radius of about 1.216 km which is about 20 % of the total radius of the earth. It is solid and made up mostly of iron with some nickel. This material is extremely dense (more than 13 times the density of water), extremely hot (temperatures are estimated at 4,500 to 5,500°C, almost as hot as the surface of the sun), and under extremely high pressure (estimated at 3.5 million times atmospheric pressure). These extreme conditions mean that the iron material in the inner core behaves quite differently than it would at the earth’s surface. Despite the heat, the iron of the inner core behaves like a solid substance.

Outer core

Surrounding the inner core is an outer core about 2,270 km thick. This is also made up of iron and nickel, but this material is molten (in a liquid not a solid state). Conditions at the boundary of the outer core and the inner core are similar to those in the inner core, but heat and pressure decrease outwards. Temperatures drop from 4,500°C to less than 2,000°C, and pressure drops by half. The earth’s magnetic field is believed to be generated by this molten iron-nickel outer core rotating around the solid inner core, like a dynamo. 

Mantle

Outside the outer core lies the mantle, which is about 2,885 km thick. The mantle behaves like a plastic substance and can flow although it is not entirely liquid in the way water or milk are liquid. The composition and behaviour of materials in the mantle vary with distance from the core (below) and the crust (above). Within the upper mantle (roughly the top 700 km), two zones can be distinguished: the asthenosphere and the lithosphere. 

The asthenosphere is the inner part of the upper mantle, its materials behave more like flowing plastic than solid rock. These soft, partially molten, semi-fluid rocks are constantly redistributed by slow-moving currents within the mantle. 

The lithosphere is the outer part of the upper mantle and is about 75 km thick. Its materials are rigid and behave like a solid substance. The lithosphere has no clear boundary to the crust so one could say that it consists of the top part of the upper mantle plus the crust.

Crust

The mantle is surrounded by a very thin crust of solid rock—this is the earth’s surface that we’re familiar with. It is between 8 km and 56 km thick (thickest under mountains, thinnest under the ocean), which is less than 1% of the earth’s radius. If the earth was a peach, the peel would be the crust. All of the earth’s landforms as well as the oceans are contained within the crust. 

Task

· Read the text and highlight important terms and phrases. 

· Use the information given in the text to fill in the blanks in the diagrams above.

Source: Tarbuck & Lutgens (1997): Earth Science, Prentice Hall.








