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Engineers have tried to corral a mud volcano in Indonesia that has covered more than

1,700 acres with mud. Eka Dharma/AFP via Getty Images

Rice farmers living in Sidoarjo Regency, Indonesia, awoke to a

strange sight on May 29, 2006. The ground had ruptured

overnight and was spewing out steam.

In the following weeks, water, boiling-hot mud and natural gas

were added to the mixture. When the eruption intensified,

mud started to spread over the fields. Alarmed residents

evacuated, hoping to wait out the eruption safely.

TRENDING

Jeremy Renner's snowplow
accident: Everything we know so
far

Yahoo Celebrity · 3 min read

Prince Harry says King Charles,
Prince William have 'shown
absolutely no willingness to …

Yahoo TV · 4 min read

One of reality TV’s all-time
biggest successes cut in early
'AGT: All-Stars' shocker: 'I would …

Yahoo Music · 5 min read

3

 HOME MAIL NEWS FINANCE SPORTS ENTERTAINMENT LIFE SEARCH SHOPPING YAHOO PLUS MORE...

Sign in Mail

Entertainment Best of 2022 Unwrapped Role Recall Anniversary Party …

What are mud volcanoes? https://www.yahoo.com/entertainment/mud-volcanoes-133459656.html

1 of 8 1/3/2023, 1:34 PM

https://theconversation.com/us
https://theconversation.com/us
https://www.gettyimages.com/detail/news-photo/this-aerial-picture-taken-10-march-2007-shows-mud-that-news-photo/73549446?phrase=Eka%20Dharma&adppopup=true
https://www.gettyimages.com/detail/news-photo/this-aerial-picture-taken-10-march-2007-shows-mud-that-news-photo/73549446?phrase=Eka%20Dharma&adppopup=true
http://www.hsf.humanitus.net/media/6412/HSF_Social_Impact_Report_Eng.pdf
http://www.hsf.humanitus.net/media/6412/HSF_Social_Impact_Report_Eng.pdf
http://www.hsf.humanitus.net/media/6412/HSF_Social_Impact_Report_Eng.pdf
http://www.hsf.humanitus.net/media/6412/HSF_Social_Impact_Report_Eng.pdf
https://doi.org/10.1130/GSAT01702A.1
https://doi.org/10.1130/GSAT01702A.1
https://www.yahoo.com/entertainment/jeremy-renner-snowplow-accident-everything-we-know-so-far-185957652.html
https://www.yahoo.com/entertainment/jeremy-renner-snowplow-accident-everything-we-know-so-far-185957652.html
https://www.yahoo.com/entertainment/jeremy-renner-snowplow-accident-everything-we-know-so-far-185957652.html
https://www.yahoo.com/entertainment/jeremy-renner-snowplow-accident-everything-we-know-so-far-185957652.html
https://www.yahoo.com/entertainment/prince-harry-king-charles-prince-william-no-willingness-reconcile-162424368.html
https://www.yahoo.com/entertainment/prince-harry-king-charles-prince-william-no-willingness-reconcile-162424368.html
https://www.yahoo.com/entertainment/prince-harry-king-charles-prince-william-no-willingness-reconcile-162424368.html
https://www.yahoo.com/entertainment/prince-harry-king-charles-prince-william-no-willingness-reconcile-162424368.html
https://www.yahoo.com/entertainment/prince-harry-king-charles-prince-william-no-willingness-reconcile-162424368.html
https://www.yahoo.com/entertainment/prince-harry-king-charles-prince-william-no-willingness-reconcile-162424368.html
https://www.yahoo.com/entertainment/one-of-reality-t-vs-all-time-biggest-successes-cut-in-early-agt-all-stars-shocker-i-would-have-never-guessed-that-050707923.html
https://www.yahoo.com/entertainment/one-of-reality-t-vs-all-time-biggest-successes-cut-in-early-agt-all-stars-shocker-i-would-have-never-guessed-that-050707923.html
https://www.yahoo.com/entertainment/one-of-reality-t-vs-all-time-biggest-successes-cut-in-early-agt-all-stars-shocker-i-would-have-never-guessed-that-050707923.html
https://www.yahoo.com/entertainment/one-of-reality-t-vs-all-time-biggest-successes-cut-in-early-agt-all-stars-shocker-i-would-have-never-guessed-that-050707923.html
https://www.yahoo.com/entertainment/one-of-reality-t-vs-all-time-biggest-successes-cut-in-early-agt-all-stars-shocker-i-would-have-never-guessed-that-050707923.html
https://www.yahoo.com/entertainment/mud-volcanoes-133459656.html#
https://www.facebook.com/dialog/feed?app_id=458584288257241&link=https%3A%2F%2Fwww.yahoo.com%2Fentertainment%2Fmud-volcanoes-133459656.html%3Fsoc_src%3Dsocial-sh%26soc_trk%3Dfb%26tsrc%3Dfb
https://twitter.com/intent/tweet?text=What%20are%20mud%20volcanoes%3F&url=https%3A%2F%2Fwww.yahoo.com%2Fentertainment%2Fmud-volcanoes-133459656.html%3Fsoc_src%3Dsocial-sh%26soc_trk%3Dtw%26tsrc%3Dtwtr&via=Yahoo
mailto:?subject=What%20are%20mud%20volcanoes%3F&body=https%3A%2F%2Fwww.yahoo.com%2Fentertainment%2Fmud-volcanoes-133459656.html%3Fsoc_src%3Dsocial-sh%26soc_trk%3Dma
https://www.yahoo.com/entertainment/mud-volcanoes-133459656.html#
https://www.yahoo.com/entertainment/mud-volcanoes-133459656.html#
https://www.facebook.com/dialog/feed?app_id=458584288257241&link=https%3A%2F%2Fwww.yahoo.com%2Fentertainment%2Fmud-volcanoes-133459656.html%3Fsoc_src%3Dsocial-sh%26soc_trk%3Dfb%26tsrc%3Dfb
https://twitter.com/intent/tweet?text=What%20are%20mud%20volcanoes%3F&url=https%3A%2F%2Fwww.yahoo.com%2Fentertainment%2Fmud-volcanoes-133459656.html%3Fsoc_src%3Dsocial-sh%26soc_trk%3Dtw%26tsrc%3Dtwtr&via=Yahoo
mailto:?subject=What%20are%20mud%20volcanoes%3F&body=https%3A%2F%2Fwww.yahoo.com%2Fentertainment%2Fmud-volcanoes-133459656.html%3Fsoc_src%3Dsocial-sh%26soc_trk%3Dma
https://www.yahoo.com/
https://www.yahoo.com/
https://www.yahoo.com/
https://mail.yahoo.com/
https://mail.yahoo.com/
https://news.yahoo.com/
https://news.yahoo.com/
https://finance.yahoo.com/
https://finance.yahoo.com/
https://sports.yahoo.com/
https://sports.yahoo.com/
https://www.yahoo.com/entertainment/
https://www.yahoo.com/entertainment/
https://www.yahoo.com/lifestyle
https://www.yahoo.com/lifestyle
https://search.yahoo.com/search/
https://search.yahoo.com/search/
https://shopping.yahoo.com/
https://shopping.yahoo.com/
https://www.yahoo.com/plus
https://www.yahoo.com/plus
https://www.yahoo.com/everything/
https://www.yahoo.com/everything/
https://www.yahoo.com/
https://login.yahoo.com/?.lang=en-US&src=entertainment&.done=https%3A%2F%2Fwww.yahoo.com%2Fentertainment%2Fmud-volcanoes-133459656.html&pspid=&activity=ybar-signin
https://login.yahoo.com/?.lang=en-US&src=entertainment&.done=https%3A%2F%2Fwww.yahoo.com%2Fentertainment%2Fmud-volcanoes-133459656.html&pspid=&activity=ybar-signin
https://mail.yahoo.com/?pspid=&activity=ybar-mail
https://mail.yahoo.com/?pspid=&activity=ybar-mail
https://mail.yahoo.com/?pspid=&activity=ybar-mail
https://mail.yahoo.com/?pspid=&activity=ybar-mail
https://mail.yahoo.com/?pspid=&activity=ybar-mail
https://mail.yahoo.com/?pspid=&activity=ybar-mail
https://mail.yahoo.com/?pspid=&activity=ybar-mail
https://mail.yahoo.com/?pspid=&activity=ybar-mail
https://mail.yahoo.com/?pspid=&activity=ybar-mail
https://mail.yahoo.com/?pspid=&activity=ybar-mail
https://mail.yahoo.com/?pspid=&activity=ybar-mail
https://mail.yahoo.com/?pspid=&activity=ybar-mail
https://mail.yahoo.com/?pspid=&activity=ybar-mail
https://mail.yahoo.com/?pspid=&activity=ybar-mail
https://www.yahoo.com/entertainment
https://www.yahoo.com/entertainment/tagged/best-of-2022
https://www.yahoo.com/entertainment/tagged/unwrapped
https://www.yahoo.com/entertainment/tagged/role-recall/
https://www.yahoo.com/entertainment/tagged/anniversary-party/
https://www.yahoo.com/entertainment
https://www.yahoo.com/entertainment
https://www.yahoo.com/entertainment/tagged/best-of-2022
https://www.yahoo.com/entertainment/tagged/best-of-2022
https://www.yahoo.com/entertainment/tagged/unwrapped
https://www.yahoo.com/entertainment/tagged/unwrapped
https://www.yahoo.com/entertainment/tagged/role-recall/
https://www.yahoo.com/entertainment/tagged/role-recall/
https://www.yahoo.com/entertainment/tagged/anniversary-party/
https://www.yahoo.com/entertainment/tagged/anniversary-party/
https://www.yahoo.com/entertainment/
https://www.yahoo.com/entertainment/


The mud onslaught forced tens of thousands of people to relocate from their homes.

Mochammad Risyal Hidayat/AFP via Getty Images

Except that it didn’t stop. Weeks passed, and the spreading

mud engulfed entire villages. In a frantic race against time,

the Indonesian government began to build levees to contain

the mud and stop the spread. When the mud overtopped

these levees, they built new ones behind the first set. The

government eventually succeeded in stopping the mud’s

advance, but not before the flows had wiped out a dozen

villages and forced 60,000 people to relocate.

Why would the Earth suddenly start vomiting forth huge

quantities of mud like this?

Introducing mud volcanoes

The Lusi structure – a contraction of Lumpur Sidoarjo,

meaning “Sidoarjo mud” – is an example of a geological

feature known as a mud volcano. They form when a

combination of mud, fluids and gases erupt at the Earth’s

surface. The term “volcano” is borrowed from the much

better known world of igneous volcanoes, where molten rock

comes to the surface. I’ve been studying these fascinating

structures on subsurface seismic data for the past five years,

but nothing compares to seeing one actively erupting.

For mud volcanoes, in many cases the mud bubbles up to the

surface rather quietly. But sometimes the eruptions are quite

violent. Furthermore, most of the gas coming out of a mud

volcano is methane, which is highly flammable. This gas can

ignite, creating spectacular fiery eruptions.
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Mud volcanoes are little known in North America, but much

more common in other parts of the world, including not only

Indonesia but also Azerbaijan, Trinidad, Italy and Japan.

They form when fluids and gases that have built up under

pressure inside the Earth find an escape route to the surface

via a network of fractures. The fluids move up these cracks,

carrying mud with them, creating the mud volcano as they

escape.

The idea is similar to a car tire containing compressed air. As

long as the tire is intact, the air stays safely inside. Once the

air has a pathway out, however, it begins to escape.

Sometimes the air escapes as a slow leak – in other cases

there is a blowout.

A series of mud volcanoes on the Nahlin Plateau, British Columbia.

Hkeyser/Wikimedia Commons, CC BY-SA
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Overpressure within the Earth builds up when underground

fluids are unable to escape from beneath the weight of

overlying sediments. Some of this fluid was trapped within

the sediment when it was deposited. Other fluids may migrate

in from deeper sediments, while still others may be generated

in place by chemical reactions in the sediments. One

important type of chemical reaction generates oil and natural

gas. Finally, fluids may become overpressured if they are

squeezed by tectonic forces during mountain building.

Overpressures are commonly encountered during drilling for

oil and gas and are typically planned for. A primary way of

dealing with overpressures is to fill the wellbore with dense

drilling mud, which has sufficient weight to contain the

overpressures.

If the well is drilled with insufficient mud weight, any

overpressured fluids can rush up the wellbore to explode out

at the surface, leading to a spectacular blowout. Famous

examples of blowouts include the 1901 Spindletop gusher in

Texas and the more recent 2010 Deepwater Horizon disaster

in the Gulf of Mexico. In those cases it was oil, not mud, that

burst out of the wells.

In addition to being fascinating in their own right, mud

volcanoes are also useful to scientists as windows into

conditions deep inside the Earth. Mud volcanoes can involve

materials from as deep as 6 miles (10 kilometers) below the

Earth’s surface, so their chemistry and temperature can

provide useful insights into deep-Earth processes that can’t

be obtained in any other way.

For example, analysis of the mud erupting from Lusi has

revealed that the water was heated by an underground

magma chamber associated with the nearby Arjuno-Welirang

volcanic complex. Every mud volcano reveals details about

what’s happening underground, allowing scientists to build a

more comprehensive 3D view of what’s going on inside the

planet.

Lusi’s mud is still erupting

Today, more than 16 years after the eruption began, the Lusi

structure in Indonesia continues to erupt, but at a much

slower rate. Its mud covers a total area of roughly 2.7 square
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miles (7 square km), more than 1,300 football fields, and is

contained behind a series of levees that have been built up to

a height of 100 feet (30 meters).

An officer of the Sidoarjo Mud Prevention Agency checks the water temperature of

mud near the Lusi mud volcano in 2011. Ulet Ifansasti/Getty Images

Almost as interesting as the efforts to stop the mud have

been the legal battles aimed at assigning blame for the

disaster. The initial rupture occurred about 650 feet (200

meters) from an actively drilling gas exploration well, leading

to widely publicized accusations that the oil company

responsible for the well was at fault. The operator of the well,

Lapindo Brantas, countered that the eruption was natural,

triggered by an earthquake that had occurred several days

earlier.

Those who believe the gas well triggered the eruption argue

that the well experienced a blowout due to insufficient mud

weight, but that the blowout did not come all the way up the

wellbore to the surface. Instead, the fluids came only partway

up the wellbore before injecting sideways into fractures and

erupting at the surface several hundred meters away. As

evidence, these proponents point to measurements made in

the well during drilling. Furthermore, they suggest the

earthquake was too far away from the well to have had any

effect.

By contrast, proponents of the earthquake trigger believe

that the Lusi eruption was caused by an active hydrothermal

system in the subsurface, somewhat akin to Old Faithful in

Yellowstone National Park. They argue that such systems

have a long history of being affected by very distant

earthquakes, so the argument that Lusi was too far away
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from the earthquake is invalid.

Furthermore, they suggest that a pressure test in the well

conducted after the eruption started showed that the

wellbore was intact, not breached by fractures and leaking

fluid. Consistent with this interpretation, there is no evidence

that any of the drilling mud ever came out of the Lusi

eruptions.

In 2009, the Indonesian supreme court dismissed a lawsuit

charging the company with negligence. The same year, police

dropped criminal investigations against Lapindo Brantas and

several of its employees, citing a lack of evidence. Although

the lawsuits have been settled, the debate continues, with

international research groups lining up on both sides of the

dispute.

This article is republished from The Conversation, an

independent nonprofit news site dedicated to sharing ideas

from academic experts. It was written by: Michael R. Hudec,

The University of Texas at Austin. The Conversation has a

variety of fascinating free newsletters.

Read more:

• Glaciers have existed on Earth for at least 60 million years

– far longer than previously thought

• Shark fishing is a global problem that demands local

solutions

Michael R. Hudec receives funding from the Applied

Geodynamics Laboratory, an oil-industry funded research

consortium supported by more than 20 companies.
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Next total solar eclipse will be last one visible
from U.S. until 2044
The next total solar eclipse will be the last one to be visible
from the contiguous U.S. until 2044.
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Plenty of Men With An Enlarged Prostate Do Not Know About
This Simple Solution
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Comet to make first and likely only appearance
in recorded history
The comet C/2022 E3 (ZTF) is believed to have traveled
billions of miles from the most distant region of the solar
system — and this will likely be the only time it's visible from…

Science Florida Today

SpaceX's first 2023 Falcon 9 launch featured a
sonic boom landing at Cape Canaveral
SpaceX's Transporter-6 mission launched over a hundred
payloads to orbit on a Falcon 9 rocket Tuesday morning from
Cape Canaveral Space Force Station.
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My grandfather was tricked out of our family
farm. Congress can help right the wrong.
Land access is critical to our environment, economy and
communities. The 2023 Farm Bill will help right generations of
discrimination in agriculture.
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Happens
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at the effects!
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SpaceX Could Help Bring Back 3 Astronauts
Stranded on the ISS
NASA may turn to its commercial partner SpaceX to transport
three astronauts back to Earth after a Russian Soyuz
spacecraft suffered a coolant leak in mid-December.
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This Research Brief, spotlighting interesting academic work,
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originally appeared at The Conversation. Racial and ethnic
disparities in advanced math and science skills occur far…

…

Science The Week

The growing problem of space junk
Can we pretend that derelict satellites in the night sky are like
shooting stars?

Texas Residents Get Huge Home Insurance
Reduction
Homeowners should read this! New "Tool" uncovers how
much you should really pay for home insurance. Insurers hope
less people know about this.

Business Motley Fool

Here's the Best Space Stock to Buy if You Want
Passive Income
Income investors should consider this top space stock with a
strong balance sheet and robust earnings.

Science Fox Weather

SpaceX ride-sharing mission marks first rocket
launch of 2023
Three days into the new year, a SpaceX Falcon 9 rocket was
the first launch of 2023, kicking off another busy year in
spaceflight.

Science PR Newswire

Pusan National University Scientists Elucidate
Heat Flows in Liquid Hydrogen Tanks
Hydrogen is widely considered as the fuel of the future.
However, there are still challenges and safety limitations to
improving the storage efficiency of liquefied hydrogen fuel…
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Entertainment Best of 2022 Unwrapped Role Recall Anniversary Party …

What are mud volcanoes? https://www.yahoo.com/entertainment/mud-volcanoes-133459656.html
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