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Not all volcanoes explode. The ones that do are called subduction
volcanoes. But what causes them to explode? The answer to this question
may surprise you: water and carbon dioxide gas. About one two-hundredth
of the weight of most lava coming out of a volcano is water and carbon
dioxide. Another way of saying this is, in every 200 tonnes of lava, there is
1 tonne of water and gas. That may not sound much, but it can have a very
explosive effect. 

ExplodeTo
Explodeor not to  

Fountains of Lava
Some volcanoes spurt out glowing fountains of lava that can
be more than 100 metres high. This happens when rapidly
escaping carbon dioxide gas from very liquid, very hot lava,
throws droplets of lava and lava froth high into the air.
Fountaining is spectacular, especially at night, and may
continue for several weeks.

A Simple Experiment
Get a bottle of fizzy soft drink, but do not shake it. Gently screw off the lid then place an ordinary party balloon

over the open bottle. Now shake the bottle while holding the balloon onto the bottle so that it does not blow off.

The balloon expands as the gas escapes. You can see just how much gas can be held within a liquid. It is the same

with volcanoes. The liquid magma can contain a lot of gas. The gas will escape (explode) quickly into the air as

the magma surfaces, carrying with it small pieces of lava. 

A Steamy Explosion
Some lava contains water as well as gas—for example the
lava of volcanoes located near where ocean plates subduct
beneath continental plates. Trapped within the rocks, this
boiling hot water cannot turn to steam. But as the magma
moves closer to the surface the pressure drops, and steam
explodes out of the volcano—a litre of water can turn into 2000
litres of steam in an instant. If there is enough water in the lava,
it can blow the volcano to bits.
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Water from Where?
If explosive volcanoes are the ones that contain water in their magma, where

does the water come from? When plates subduct under the sea, water is carried
in cracks in the rock down to the top of the mantle. When the rock eventually

melts, the rising magma carries the water back towards the surface.

Non-exploding Volcanoes
Volcanoes with no water don’t explode. About half the volcanoes
on dry land contain no water. They tend to erupt when pressure
from below forces magma to the surface. This pressure can be
sufficient to break the rock above the rising magma, but does not
blast it into the air. The lava flows out through the holes or cracks
in the rock. The volcanoes in Hawaii and Iceland are of this type as
were the now extinct/dormant volcanoes in Australia.

Lava Lakes
Lava pouring from a non-explosive volcano tends to flow away and
downhill from its vent (opening). Hot lava melts the rock at the sides of the
vent, making the hole larger. When the lava stops flowing, the vent will
remain full of molten, boiling lava for weeks, or even months—a lava lake.
Anyone for a swim? Eventually the lava cools and becomes solid. 
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Subduction volcanoes are the very explosive ones. You sometimes see them
on the TV news, causing death and destruction. They are found close to the
sea at the edge of continental plates, above subducting ocean floor plates.

Subduction
Volcanoes

Froth and Bubble
With all the churning from rising gas, exploding
steam and gushing magma from deep below, lava on
the surface becomes frothy just like the froth on a
milkshake. Lava froth is air and other gas trapped in
bubbles of molten rock. As the froth cools, the
casing of lava becomes solid. Lava froth is
remarkably light, but it is also fragile and easily
broken. When a volcano erupts, the froth is thrown
into the atmosphere and shatters into small
fragments called ash, cinder or scoria. 

Building Cones
When a volcano erupts it throws out a lot of volcanic froth and
droplets of lava. These fall to the ground around the volcano’s
opening, or vent, building a steep cone. Most subduction
volcanoes build cones with alternating layers of lava and
volcanic cinder. These are called composite cones. You have
probably built small cones by letting dry sand pour through
your cupped hands. Volcanoes build cones in the same way

but they throw their building material up into the air before it falls to the ground. Later, flows of lava cover
the pebbly material, holding it together. The volcano grows bigger and bigger as this process is repeated. 
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The Pacific Ring of Fire
Most of the world’s violent volcanoes are on what is
known as ‘The Pacific Ring of Fire’. This line of
subduction volcanoes surrounds the Pacific Ocean on
three sides—the west, north and east. The volcanoes
are there because of the movement of the Pacific
crustal plate and the continental plates that surround
it. Look closely at the map. The arrows show the
direction in which each of these plates is moving.
North and South America are pushing westward, the
Pacific Plate is pushing under New Zealand, New
Guinea, Japan and Alaska and the Australian plate is
pushing north against Indonesia.
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A Smelly Volcano
Ngauruhoe (Nu-ra-hoe-ee) in New Zealand is a
good example of a subduction volcano that has
developed a steep composite cone. This volcano
is still active and growing. You can clearly see
streams of solidified lava on its sides. [Photo 20.2
35mm p51 Inside the volcano you can see the
different layers of ash and cinder. Smoke and
steam smelling of rotten egg gas rises from the
bottom of the crater, which is coated with
sulphur. Imagine what it would be like to walk
along the trail that runs around the crater rim.

Over and Over Again
Many volcanoes, particularly subduction ones, erupt again and again, with many years between each
eruption. When a volcano erupts it releases all the pressure that has built up prior to the eruption. It does not
erupt again till pressure has again rebuilt. Pressure build up in subduction volcanoes comes from that very
slow downward movement as oceanic crustal plates subduct. As the crustal movement is slow, the creation of
new magma and the build up of pressure is equally slow.

Osorno, a volcano in Chile, South
America, erupted 11 times between

1575 and 1869. It had, of course,
erupted many times before this, but

no records were made of these
eruptions. It last erupted in 1869 so

an eruption is long overdue. 




