
Stephen Sparks and his colleagues have used dyes spreading

through water as a simple way to model pyroclastic flows and

ash plumes.

PPyyrrooccllaassttiicc ffllooww
1. Take a large beaker of fairly salty water and fill a large 

plastic syringe with tap water coloured with a few drops 

of food dye. 

2. Gently squirt the coloured water into the beaker and 

watch the fountain form.

3. Imagine this upside down and you have a pyroclastic 

flow.

AAsshh pplluummee
4. Repeat the experiment, but this time have vveerryy ssaallttyy ccoolloouurreedd wwaatteerr in the syringe.   

When you squirt the coloured, very salty water into the beaker you get a plume. Again

if you imagine this upside down it is just like an ash plume.

Stephen and his team also developed ideas of what causes molten lava to flow at different

speeds. They wanted to understand the flow of lava and what caused it to stop. The existing

theory said that the speed of lava flow was controlled by the conditions outside the volcano.

Unfortunately this theory didn't explain the behaviour of some volcanoes like the volcano on

Montserrat. 

SStteepphheenn SSppaarrkkss aanndd hhiiss ccoolllleeaagguueess ffiinnaallllyy rreeaalliisseedd tthhaatt wwaatteerr ddiissssoollvveedd iinn llaavvaa ccoonnttrroollss hhooww ffaasstt

iitt fflloowwss oonn tthhee ssuurrffaaccee.. Mixing a little bit of water with magma lowers it’s melting temperature.

This is like mixing a little bit of salt with water. The salt lowers the water’s freezing point.  This

is why salt is put on the roads in winter to melt ice.  More water lowers the melting point and

makes the lava less 'sticky'. This theory seems to fit better with what is known about the

'stickiness' of lava in different places. 

Violent volcanoes
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AAccttiivviittyy 11.. MMooddeelllliinngg ppyyrrooccllaassttiicc ffllooww aanndd aasshh pplluummeess


