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Lava erupts from a volcano in Iceland, part of a series of eruptions that began last year.

How volcanoes
shaped our planet

The world should learn from past disasters and prepare for the effects of future,
inevitable volcanic catastrophes, a wide-reaching book shows. By Heather Handley

nlike Alice in Alice in Wonderland,
volcanologists cannot fall down a
deep rabbit hole to discover what
goes on in the bowels of the Earth.
Instead, they scour the surface and
examine the chemistry of emitted gases, lava
and rocks ejected during eruptions. Only by
combining many clues can researchers learn
where and how molten rock (magma) forms,
how itascends from the mantle below Earth’s
crust and what triggers volcanic eruptions.
In Adventures in Volcanoland, volcanolo-
gist Tamsin Mather takes readers on a jour-
ney tosome of the world’s most notorious and
active volcanoes — from Mount Vesuvius in

Italy to Masayain Nicaragua. Her eloquent and
enchanting book, which is rich in analogies
and anecdotes, weaves together geological,
historical and personal stories to explain how
volcanoes work, how they have shaped our
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planet and how they have been understood
through history.

Volcanoes’ captivating power clearly
entrances Mather, as it does me. And vol-
canoes make volcanologists work hard to
uncover their secrets. Mather explains how
researchers, equipped with the geochemi-
cal equivalent of a stethoscope, listen to the
beating pulses of volcanoes. Scientists can
also capture volcanoes’ ‘breath’ — toxic gases
that often enshroud Mather as she works and
thateataway at her clothes. Mather describes
navigating through thick junglein Guatemala
to collect samples of lava while volcanic blasts
hurled plumes of ash into the sky. Repairs to
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brokenequipment had tobeimprovised using
ducttapeand superglue. Mather onceresorted
to using aninverted children’s paddling pool
tocollect gases fizzing up inside the caldera of
Santorinivolcanoin Greece. The effortisworth
it, Mather explains, to help volcanologists to
answer big questions, such as how eruptions
alter the climate and our environment, and how
they affect life on Earth.

Volcanologists must exploit a vast array
of knowledge, from planetary-scale shifts in
Earth’s carbon cycle to the analysis of trapped
gasesinmicroscopicbeads of glass. They must
put eruptions in geological context, on time-
scales from Earth’s formation more than four
billionyearsago to therapid radioactive decay
of gasesemitted by magma (suchasradon-222,
with a half-life of just under four days).

Eachrock tells astory

Mather describes human experiences of
volcanic eruptions, including her own time
spent staring into churning lakes of molten
rock, a “roiling, red and restless” fiery sea.
She first encountered volcanoes and their
hazards as a child, when she visited Vesuvius
and the former Roman towns of Pompeii
and Herculaneum. In AD 79, several scorch-
ing (350-550 °C), fast-moving clouds of ash,
pumice and gases surged down the flanks of
Vesuvius, with devastating consequences for
the people below, including hundreds who
had taken refuge at the waterfront in Hercu-
laneum, waiting to flee by boat.

Today, tourists standing at the excavated
pre-eruption shoreline are presented with an
intimidating wall of volcanic deposits. After
the eruption, the land surface gained up to
20 metres of elevation, and the coastline
moved seawards by one kilometre. And all
this happened in a geological blink of an eye.

Looking down from the crater rim of Mount
Vesuvius towards the urban sprawl of metro-
politan Naples, now hometo around three mil-
lionpeople, it’s sobering to consider just how
the city willrespond to the nextlarge eruption
of the slumbering volcano. It’s hard to know
whenthat will be, but managing afuture evacu-
ationwillbeacolossal task for the authorities.

To prepare and plan, it is essential to better
understand the hazards of volcanic regions.
By ‘reading the rocks’ deposited by volcanoes,
layer upon layer over thousands or millions of
years, volcanologists canunravelthe frequency,
style and magnitudes of past eruptions. For
example, rockstripes exposed inthewalls of the
Santorini caldera reveal how the catastrophic
1600 BC Minoan eruption unfolded; underwa-
ter studies of rocks point to other events that
were much larger than previously thought. The
consequences of anotherlarge eruptioninthe
Eastern Mediterranean would be grave.

Volcanic and sedimentary rocks, along with
signals from deposited sulphate in ice cores,
hold clues about how eruptions have altered
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The Hunga Tonga-Hunga Ha’apai volcano in the South Pacific.

conditions across our planet. The impacts
can be temporary or permanent. Plumes of
sulphur dioxide gas can trigger short peri-
ods of global cooling called volcanic winters,
such asthe one following the 1815 eruption of
TamborainIndonesia. Lengthy outpourings of
lava canformlargeigneous provinces —huge
accumulations of volcanic rocks, such as the
Siberian Traps. In the past, such events might

“They are more than alluring
naturallandmarks. They are
powerful drivers of processes
onour planet.”

have led to significant changes in planetary
conditions that affected the course of life
on Earth. As Mather points out, four out of
the five largest mass extinctions overlapped
approximately in time with volcanic activity
that formed large igneous provinces, which
would have pumped out vast amounts of car-
bon dioxide over millions of years.

Plan for big eruptions

Allthisraises the question of how prepared we
are for the nextlarge-scale volcanic eruption.
Not very, I would argue. Humans have short
memories —the COVID-19 pandemic showed
us that, only 100 years after the severe influ-
enza pandemic that began in 1918, we were

still not ready.

Monitoring of volcanoes has advanced tre-
mendously, with support from satellites in
space, but they can still catch us off guard. For
example, the powerful 2022 eruption of Hunga
Tonga-HungaHa‘apaiin Tongawas unexpected
and had global ramifications. Ashockwave and
tsunamisreached the coasts of Northand South
America, resultinginan oil spilland two drown-
ingsin Peru. Tsunamiwarnings and evacuation
orderswereissuedinjapan,andbeaches closed
in Australia. Water vapour launched into the
stratosphere by the blast could temporarily
boost global temperatures.

Populationgrowth, technology dependency
andtheincreased complexity of global systems
have putthe world at catastrophic risk from vol-
caniceruptions. Today, more than 800 million
people in more than 85 countries live within
100 kilometres of an active volcano. An erup-
tion near densely populated areas would have
disastrousimmediateimpacts. Pyroclastic flows
—fast-moving mixtures of hot gas, ash and rock
fragments —could wipe outentire cities. Metres-
thick ash falls would devastate crops and over-
whelm power lines, water-treatment facilities,
ventilationand heating systems, machinery and
more. Farther away, flights mightbe grounded,
power gridsand undersea cables could be dam-
aged and food security and supply chains could
be affected, spreading economic losses.

With little regard for international borders,
large eruptions’ far-reaching impacts would
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require arapid and coordinated national and
international response. Yet, global prepar-
edness for the impacts of volcanic eruptions
is lacking. There is no international United
Nations treaty organization for ‘operational
volcanology’ (systematic monitoring of volca-
noes and assessment of risk). There’s no global
coordinationonissuing cross-border volcanic
hazard warnings that address the full range of
threats: pyroclastic flow, tephra fall (deposits
of lofted rock fragments), lava flow, lahar (vol-
canic mudflow), volcanic gases, rafting pumice,
drifting ash, tsunami and lightning.
Tambora-size eruptions occur somewhere
inthe world once or twice every millenniumon
average, and every 400 yearsin the Asia Pacific
region. It’s not a matter of if, but when.
Adventures in Volcanoland reminds us that
we should all keep careful watch onthe world’s
volcanoes. They are more thanalluring natural
landmarks. They are powerful drivers of pro-
cessesonour planet thatare crucial to under-
stand. Volcano enthusiasts, those interested
in the history of this adventurous science and
those questioning our place in the world will
find much to enjoy in this absorbing book.

Heather Handley is an associate professor

of volcanic hazards and geoscience
communication in the Department of Applied
Earth Sciences at the University of Twente in
Enschede, the Netherlands.
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JENNIFER MATHER SAUL

Dogwhistles and Figleaves

Jennifer Mather Saul Oxford Univ. Press (2024)

This timely book on racist and conspiratorial language in politics
draws on Donald Trump’s election as US president in 2016 and

his continued popularity. Philosopher Jennifer Saul examines
“dogwhistles” — coded terms such as ‘88'’, used by white supremacists
to mean ‘Heil Hitler’ — and “figleaves” such as ‘I'm not a racist, but

.. to disguise a racist remark. Most commentators on the Trump era
focus either “on the racism, or on the spread of obvious falsehoods”,
she notes, whereas she analyses the parallels between the two.
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K= ®

Look Again

Tali Sharot & Cass R. Sunstein Bridge Street/Little, Brown (2024)
Neuroscientist Tali Sharot and behavioural economist Cass Sunstein
accept that habituation — getting used to things — “is crucial for
survival: it helps us adapt quickly to our environment”. However,
dishabituation is crucial to new experiences. Their wide-ranging
book covers both. A chapter about the German people’s incremental
habituation to Nazism in the 1930s considers the 1961 experiments of
psychologist Stanley Milgram, in which a participant complied when
told to apply incremental electric shocks to a human subject.
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How the World Made the West

Josephine Quinn Bloomsbury (2024)

As a historian of the ancient world, Josephine Quinn receives

many applications from students wishing to study ancient Greece
and Rome as the supposed roots of Western civilization. Her book
dismantles this outdated view by showing the involvement of many
other cultures. Greece and Rome openly adapted Mesopotamian law
codes and literature, Egyptian stone sculpture, Assyrian irrigation
techniques and a Levantine alphabet. “It is not peoples that make
history, but people” and their interconnections, she argues.
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Revolutionized Our Understandin
of Earth History
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James Lawrence Powell

Mysteries of the Deep

James Lawrence Powell MIT Press (2024)

In 1881, “Charles Darwin was the first to propose drilling” of the

sea floor — specifically coral reefs — for scientific purposes, notes
geologist James Powell. In 1912, Alfred Wegener published his
theory of continental drift; it was controversial at the time, but
received support from a series of scientific programmes beginning
in 1968 with the Deep Sea Drilling Project. The current iteration, the
International Ocean Discovery Program, can drill into Earth’s mantle.
Powell skilfully brings this probing history of sea-floor drilling to life.
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The New Documents in Mycenaean Greek

Ed. John Killen Cambridge Univ. Press (2024)

Linear B, dating from around 1450 to 1200 B, is the earliest European
script that can be read today. Rediscovered in Crete in 1900 and
dubbed Minoan, it was later found in mainland Greece, at sites
including Mycenae. In 1952, the script was deciphered and found to
be early Greek by architect Michael Ventris. He and classicist John
Chadwick analysed it in Documents in Mycenaean Greek (1956). This
has now been updated as two volumes edited by classicist John
Killen, with expert essays on Mycenaean society. Andrew Robinson
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