
 

Could there really be such a thing as volcano
season?
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Some think it’s the time of the year. Credit: EPA

The Earth seems to have been smoking a lot recently. Volcanoes are
currently erupting in Iceland, Hawaii, Indonesia and Mexico. Others, in
the Philippines and Papua New Guinea, erupted recently but seem to
have calmed down. Many of these have threatened homes and forced
evacuations. But among their less-endangered spectators, these eruptions
may have raised a question: Is there such a thing as a season for volcanic
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eruptions?

Surprisingly, this may be a possibility. While volcanoes may not have
"seasons" as we know them, scientists have started to discern intriguing
patterns in their activity.

Eruptions caused by a shortened day

The four seasons are caused by the Earth's axis of rotation tilting towards
and away from the sun. But our planet undergoes another, less well-
known change, which affects it in a more subtle way. Perhaps even
volcanically.

Due to factors like the gravitational pull of the sun and moon, the speed
at which the Earth rotates constantly changes. Accordingly the length of
a day actually varies from year to year. The difference is only in the
order of milliseconds. But new research suggests that this seemingly
small perturbation could bring about significant changes on our planet –
or more accurately, within it.

In February 2014, a study in the journal Terra Nova showed that, since
the early 19th century, changes in the Earth's rotation rate tended to be
followed by increases in global volcanic activity. It found that, between
1830 and 2013, the longest period for which a reliable record was
available, relatively large changes in rotation rate were immediately
followed by an increase in the number of large volcanic eruptions. And,
more than merely being correlated, the authors believe that the rotation
changes might actually have triggered these large eruptions.

Altering the spin of a planet, even by a small amount, requires a huge
amount of energy. It has been estimated that changes in the Earth's 
rotation rate dissipate around 120,000 petajoules of energy each year –
enough to power the United States for the same length of time. This
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energy is transferred into the Earth's atmosphere and subsurface. And it
is this second consequence that the Terra Nova authors believe could
affect volcanoes.

The vast quantities of energy delivered to the subsurface by rotation
changes are likely to perturb its stress field. And, since the magma which
feeds volcanic eruptions resides in the Earth's crust, stress variations
there may make it easier for the liquid rock to rise to the surface, and
thereby increase the rate of volcanic eruptions.

  
 

  

Mount St Helens, 1980. Credit: SjRankin, CC BY-NC
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The Terra Nova study is far from conclusive. Nevertheless, the idea that
minute changes to the Earth's spin could affect volcanic motions deep
within the planet is an intriguing one.

But there's another natural phenomenon which has a much stronger
claim to affect volcanic activity – one which might be just as surprising:
climate change.

Eruptions caused by climate change

In recent decades, it has become apparent that the consequences of
planetary ice loss might not end with rising sea levels. Evidence has been
building that in the past, periods of severe loss of glaciers were followed
by a significant spike in volcanic activity.

Around 19,000 years ago, glaciation was at a peak. Much of Europe and
North America was under ice. Then the climate warmed, and the glaciers
began to recede. The effect on the planet was generally quite favourable
for humankind. But, since the mid-1970s, a number of studies have
suggested that, as the ice vanished, volcanic eruptions became much
more frequent. A 2009 study, for example, concluded that between
12,000 and 7,000 years ago, the global level of volcanic activity rose by
up to six times. Around the same period the rate of volcanic activity in
Iceland soared to at least 30 times today's level.

There is supporting evidence from continental Europe, North America
and Antarctica that volcanic activity also increased after earlier
deglaciation cycles. Bizarrely, then, volcanic activity seems – at least
sometimes – to rise and fall with ice levels. But why? Again, this strange
effect might be down to stress.

  
 

4/6
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Mount Pinatubo, 1991. Credit: US Geological Survey

Eruptions cause by the melting of ice

Ice sheets are heavy. Each year, Antarctica's loses around 40 billion
tonnes. They are so heavy, in fact, that as they grow, they cause the
Earth's crust to bend – like a plank of wood when placed under weight.
The corollary of this is that, when an ice sheet melts, and its mass is
removed, the crust springs back. This upward flexing can lead to a drop
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in stress in the underlying rocks, which, the theory goes, makes it easier
for magma to reach the surface and feed volcanic eruptions.

The link between climate change and volcanism is still poorly
understood. Many volcanoes do not seem to have been affected by it.
Nor is it a particularly pressing concern today, even though we face an
ice-free future. It can take thousands of years after the glaciers melt for
volcanic activity to rise.

Yet while it may not be an immediate hazard, this strange effect is a
reminder that our planet can respond to change in unforeseen ways.
Contrary to their brutish reputation, volcanoes are helping scientists
understand just how sensitive our planet can be.

This story is published courtesy of The Conversation (under Creative
Commons-Attribution/No derivatives).
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