
22 polykum nº 6 /15-16 Dossier: Down there

Treasures from  
the Earth's mantle
Deep inside the interior of the Earth a multitude of mysteries  
and treasures such as diamonds wait to be discovered. What is going on  
hundreds of kilometers beneath our feet and what can diamonds  
tell us about the Earth's mantle?  text: Juliana Troch    photos: Nico Küter

What are diamonds? Diamonds are 
nothing more than carbon atoms that 
happen to be arranged in an extre-
mely compact structure. The graphite 
in your pencil is also made of carbon 
atoms, but they are organized in lay-
ers, while in diamonds they are ar-
ranged in small three-sided pyramids, 
which allow for a much more com-
pact crystal structure.

What does the Earth's mantle look 
like? The very top part of the Earth's 
mantle is solid, but everything that is 
further down is neither fluid magma 
nor solid rock. Under the very high 
temperature and pressure conditions 
that prevail at depth, mantle mate-
rial is partially molten and behaves in 
a viscous way, similar to candle wax 
that starts to soften if you warm it  
up a little. 

What can inclusions in diamonds tell us? 
Each inclusion is trapped mantle ma-
terial: analyze the inclusion and you 
will know what minerals the mantle 
is made of. Sometimes these inclusi-
ons also tell scientists at what depth 
and temperature the diamond trap-
ped the mantle material.

Why can't we drill into the mantle? The 
deepest hole humans have ever drilled 
is the ‹Kola Superdeep Borehole›, 
which was the result of a Soviet dril-
ling project whose only purpose was 
to drill deeper than anyone else had 
done. The final hole was an impres-
sive 12 262 m deep, at which point all 
the equipment failed. At those depths, 
temperatures are so high that the drill 
head breaks and drill holes tend to 
seal themselves faster than they can 
be drilled. By the time they stopped 
the drilling, the mantle was still more 
than 30 000 m – 30 km – away!

Why do raw diamonds look so different? 
Depending on the environment in the 
mantle, carbon atoms will select diffe-
rent sides of the diamond to attach to 
during crystal growth. The resulting 
diamonds will have lots of different 
shapes. Some may look like cubes, 
others like perfect little octahedrons. 
Very often diamonds encounter hos-
tile conditions, such as aggressive flu-
ids in the mantle. These will slowly 
leach them away, resulting in roun-
ded crystal shapes or rough surfaces.
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How do diamonds form and how do they 
get to the surface of the earth?  
Diamonds emerge from carbon-rich 
fluids deep in the Earth's mantle 
when temperatures are higher than 
about 1 200°C and the pressure is 
above 5 GPa. That's a combination of 
the temperature in a smelting furn-
ace with the pressure you would get 
if you could pile 30 Volkswagen Polos 
on top of each other and make their 
weight press down on an area the 
size of an A4 paper sheet. Diamonds 
are brought to the surface during 
kimberlite eruptions. These are very 
deep volcanic eruptions that are trig-
gered by huge amounts of gas, and 
they bring mantle materials and frag-
ments from the overlying rock to the 
Earth's surface.

Why do mantle researchers hate those 
perfectly polished shiny diamonds in 
the shop? Because all the interesting 
parts of the diamond have been remo-
ved! Every inclusion and every little 
bump in the crystal surface tells us a 
story about how the diamond grew 
and what it has experienced in those 
millions of years that the crystal has 
been sitting in the Earth's mantle. 

Can diamonds be made in the lab? It took 
people a long time to figure out what 
kind of material could be used in a 
press that would stand the insane pres-
sure and temperature conditions neces-
sary to create diamonds. Tracy Hall was 
the first person to create a synthetic dia-
mond in 1954, while he was working in 
the lab at the American company Ge-
neral Electric. Today, some companies 
have come up with efficient methods 
to produce millions of diamonds a day. 
Most of them are used in electronics or 
as polishing material. We could even 
make diamonds here at ETH!


