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ABSTRACT:
The Earth is often described as the Cinderella planet, having the right physical 

ingredients for life: just the right distance from the Sun for water to exist in 

a solid, liquid and gaseous state; just the right size and density to have a 

mass that enables gravity to retain an atmosphere. Oft forgotten is a third 

ingredient: a magnetic field. Without this protective magnetosphere, not only 

would the solar wind have stripped away the atmosphere early in the Earth’s 

history but it would also bombard the Earth’s surface with solar particles 

harmful to life.

The magnetic properties of certain materials has long been known and by 

the 12th century AD the Chinese were using magnetic compass needles for 

navigation.  Subsequently it was recognised that the Earth’s magnetic field 

was essential a dipole generated in the Earth’s liquid iron outer core. It also 

became apparent that not only did the intensity of the Earth’s magnetic field 

vary through time but also the position of the North and South magnetic 

poles change by kilometres per year while remaining close to the geographic 

poles. In the early 20th century it was realised that the magnetism preserved 

in volcanic rocks indicated that the North and South magnetic poles must 

have switched positions in the past. The last major reversal occurred about 

780 000 years ago with many more magnetic reversals having occurred 

throughout geological history.  It also appears that a pulsing of magnetic 

intensity is a precursor to a reversal.

A team of geologists and geophysicists from the University of Rochester (USA) 

and UKZN undertook studies in the Barberton Mountain Land, establishing 

that the intensity of the Earth’s magnetic field 3.45 billion years ago was 

strong enough to provide a magnetosphere that would protect life on the 

surface of the Earth1,2.  Then they turned their attention to the other end 

of the time scale and, together with a colleague from WITS, investigated the 

variation in intensity over southern Africa over the past 2000 years using 

archaeological material3. It was already known that a weakening of intensity 

had been taking place over the past 150 years but a completely unexpected 

result was the presence of another rapid pulse in intensity around 1300AD.  

Modelling revealed that these pulses are caused by a slab on the mantle-core 

interface, about 3000 km beneath southern Africa, disturbing the geodynamo 

generated in the Earth’s outer core.  It is this top-down control on the Earth’s 

magnetic field that is now considered to be a cause of magnetic reversals.
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