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Iceland's recent volcanic eruptions driven by
pooling magma are set to last centuries into
the future

August 1 2024, by James Day

The April 2024 Sundhnukur vent in Iceland. Credit: Geoff Cook/SIO, CC BY

To experience a volcanic eruption is to witness nature's raw power. If
you would like to see one for yourself, Iceland is a great location for it.
Since 2021, seven eruptions have taken place along the Reykjanes
Peninsula, close to Reykjavik.

These recent Icelandic eruptions have garnered attention from Earth

1/10


http://creativecommons.org/licenses/by/4.0/
https://www.nationalgeographic.com/travel/article/what-to-know-volcano-tourism-in-iceland

PHYS 19X

scientists like me. The eruptions help us understand how volcanoes work
in incredible detail. My team has been taking samples from the erupting
lava from the Reykjanes Peninsula and finding some interesting results.

One of our findings suggests that magma from the first eruption pooled
just under the island's surface, where it built up the energy to
spectacularly erupt. This initial burst of volcanism made it easier for
more eruptions to follow after it.

Why is Iceland called the land of fire?

The island nation of Iceland is sometimes called "the land of ice and
fire." Early settlers witnessed several great "fires"—or volcanic

eruptions—along the Reykjanes Peninsula.

After about 800 years without a volcanic event on the Reykjanes
Peninsula, the Fagradalsfjall volcano roared to life on March 19, 2021.
Then, two more discrete volcanic events occurred at Fagradalsfjall in
2022 and 2023. Subsequently, four more eruptions have taken place to
the west at the Sundhntkur fissure system in 2023 and 2024.
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Iceland lies on the Mid-Atlantic Ridge. Here, new North American and Eurasian
plate forms at roughly 1 centimeter a year on either side of the ridge. Credit:
James Day/SIO modified from Google Earth

While these eruptions provide an incredible spectacle, they also have the
power to wreak havoc. The recent Sundhnukur eruptions threatened the
fishing town of Grindavik, the geothermal power plant at Svartsengi and
Iceland's premier tourist destination: the geothermal spa the Blue Lagoon
. Lava erupted within the town limits of Grindavik, and only human-
made berms have prevented further destruction.

What makes Iceland so volcanically active?

Iceland is a unique place on Earth. It is part of a huge chain of volcanoes
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submerged in the center of the Atlantic Ocean, with Iceland being
exposed above the ocean's surface. This volcanic chain is known as the
Mid-Atlantic Ridge, and it plays an essential role in plate tectonics.

Plate tectonics describes how the vast, rigid plates that make up Earth's
crust slide past, into and under one another. Their behavior slowly
reshapes Earth's surface. In some locations, the plates collide to form
mountain ranges like the Himalayas. In other locations, one plate slides
under another, creating volcanoes and earthquakes, like in Japan.

On the Mid-Atlantic Ridge—which stretches between the South Atlantic
and Arctic Ocean—the plates pull apart, allowing molten magma to pour
through. This magma solidifies into volcanic crust and creates new parts
of the tectonic plates.

Geologists have also found a buoyant, hot plume of rocky material rising
from deep in the Earth that intersects with the Mid-Atlantic Ridge under
Iceland. This plume, along with several other similar plumes in the
central and southern Atlantic, may have triggered the formation of the
Atlantic Ocean basin more than 200 million years ago.
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Volcano tourists ventured to the 2022 Meradalir eruption to witness one of
Earth’s greatest natural spectacles. Credit: S. Kelly/SIO

The plate tectonics associated with the Mid-Atlantic Ridge and the hot,
rocky plume under Iceland together form Iceland's volcanoes.

Scientists have been able to show that previous eruptions on the
Reykjanes Peninsula are not random in time or space. Instead, they
occur in periods that last centuries and along the same volcanic zones.
These patterns indicate that these volcanic periods happen when vast
tectonic forces pull apart the Reykjanes Peninsula. It appears that, while
the plates pull apart evenly, volcanism along the Reykjanes ridge
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segment pulses with time.

What's driving the eruption?

Many groups, including my colleagues from Iceland, have been
collecting the erupted lavas on a near-daily basis. The collected samples
provide a vital scientific time series of the eruptions.

Taking a volcanic time series is like regularly drawing someone's blood
to understand their medical condition. In this case, though, the blood is
red-hot lava.

An 1nitial study by another team in 2022 suggested that the mantle—the
solid geological layer beneath the Earth's crust—was melting to feed the
lavas in Iceland, and that the lavas' chemical makeup was changing over
time. They suggested that these changes had to do with where and when
the melting was happening in the mantle.
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A map of the Reykjanes Peninsula shows the capital and key locations. The Mid-
Atlantic Ridge is the red dotted line, and the most recent (2021-present)
eruptions are in yellow. Lavas from the last eruption period, ending over 800
years ago, are shown in purple. Below shows the timeline of eruptions along the
Reykjanes Peninsula, going back 4,000 years. Credit: J. Day/SIO
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In July 2024, my research team and I published a longer time-series of
the lavas from the eruption using a sensitive chemical method that
helped us understand the lavas' composition and origin.

The layer of basaltic rock that people live on in Iceland extends to a
depth of about 9 miles (15 kilometers). It's part of Earth's crust. The
mantle that lies directly beneath this crust is distinct—it's made mostly
of minerals like olivine that form a rock called peridotite. The magmas
feeding these volcanic eruptions come from mantle peridotite.

The chemical method that my team used revealed that the first magmas
feeding these eruptions rose from the mantle, but got stuck beneath the
surface in a magma chamber for as long as a year. The rocks in the
chamber walls melted into the magma, and we could see traces of them
in our analyses.

Our research also suggests that the magmas gained water, carbon dioxide
and other gases from sitting in the magma chamber. This water and gas
allowed the magma to build up enough pressure to break through the
surface and erupt as lava.

Magma pooling in the crust can trigger explosive eruptions—the

beginnings of eruptions like those in Iceland or in La Palma in the
Canary Islands in 2021 may require this type of pooling.

What might we expect in the future?
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The possible ‘plumbing’ system beneath the Reyjkanes Peninsula, made up of
magma pools. Melting occurs in the mantle beneath Iceland, partly from the
pressure release when the plates slide away from one another at the surface, and
partly from the hot mantle plume anchored beneath Iceland. Our work showed
that the molten magma pooled and ‘stewed’ in the crust before erupting to the
surface as lava. Credit: James Day/SIO
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History tells researchers that these eruptions will likely last a long time.
The volcanoes will erupt periodically every few years, for days to
months at a time, for up to several hundred years into the future.

Generations of geologists and volcanologists are likely to forge their
careers in Iceland, and millions of geo-tourists will get to experience the
hauntingly beautiful eruptions.

With all these eruptions, Icelanders will have to adapt. Lava flows can
disrupt infrastructure such as the Svartsengi geothermal plant, and
volcanic gases can cause health problems.

The Fagradalsfjall and Sundhnuikur eruptions have already provided
scientists with a treasure trove of data and insight into how volcanoes
work. Continued study of volcanism on the Reykjanes Peninsula will
help scientists understand how, when and why eruptions take place, and
to better manage the hazards associated with living with volcanoes.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.

Provided by The Conversation

Citation: Iceland's recent volcanic eruptions driven by pooling magma are set to last centuries
into the future (2024, August 1) retrieved 1 August 2024 from

https://phys.org/news/2024-08-iceland-volcanic-eruptions-driven-pooling.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

10/10



https://www.hsorka.is/en/about-hs-orka/the-business/orkuverin-okkar/svartsengi-power-plant/
https://theconversation.com
https://theconversation.com/icelands-recent-volcanic-eruptions-driven-by-pooling-magma-are-set-to-last-centuries-into-the-future-234988
https://phys.org/news/2024-08-iceland-volcanic-eruptions-driven-pooling.html
http://www.tcpdf.org

