
Indonesian geophysicists hope to stem the 
flow of a destructive mud volcano on East 
Java by dropping chains of concrete balls into 
its mouth. 

The mud eruption began on 29 May last year 
in the middle of a rice paddy in the village of 
Porong, 30 kilometres south of Surabaya, the 
provincial capital. Since then, the volcano has 
spewed out up to 126,000 cubic metres of mud 
a day, flooding an area of more than 4 square 
kilometres. 

Some 10,000 people have been left homeless 
and 20 factories have closed. Another 200,000 
homes could be at risk if the mudflow com-
bines with the rainy season — which has just 
begun — and weakening dams to flood more 
land. Attempts to alleviate the problem by drill-
ing relief wells or channelling the mud into a 
nearby river have so far failed. 

Last week, the government team tackling 
the disaster approved a plan that will use 1,000 
steel chains to try to slow the flow of mud. Each 
chain is 1.5 metres long and links together 
four concrete balls — two that are 40 centi-
metres across and two that are 20 centi metres 
across. Each ball and chain set will weigh 
about 300 kilograms. The balls themselves 
will be modified to maximize their friction 
with the mud. 

The team will start off slowly, dropping 
five chains into the volcano’s mouth on the first 
day — possibly as early as this week — and ten 
on the second, before hitting a high of up to 50 
per day until all of them are used.

The scheme was dreamt up by three geo-
physicists at the Bandung Institute of Technol-
ogy: Bagus Nurhandoko, Satria 
Bijaksana and Umar Fauzi. 
According to Basuki Had-
imuljono, head of the national 
team managing the disaster, the 
project will have a budget of 4 billion rupiah 
(US$440,000) paid for by PT Lapindo Brantas, 
the oil drilling company that some locals blame 
for the disaster.

Bijaksana says that the mudflow calls for an 
unprecedented solution. “At first we thought it 
was a common problem in oil exploration, but 
after a few months we realized this was not a 
standard situation,” he notes.

On 22 January, in a smoky room at the disas-
ter management team’s Surabaya headquarters, 
the geophysicists met with scientists and engi-
neers from the government and the oil com-
pany to work out the details of the plan. The 
next day, Bijaksana and Fauzi were crawling 
up the side of the volcano to map out plans for 

the foundations of a bridge that will span the 
crater and, with the help of a pulley system, will 
be used for dropping in the chains. 

The chains will sink into the conduit that 
has been feeding the hot mud to the surface, 
Fauzi explains. “We are aiming to get them to 
go 100 metres down, but the deeper the better,” 
he says. The goal is to make the channel smaller 
— not plugging it altogether but, according to 

a model built by the team, nar-
rowing it enough to slow the 
mud’s rise and so decrease its 
flow rate by up to three-quar-
ters. Forced to go around the 

chains and balls, the mud will give up some of 
its energy to friction, vibration and rotation, 
says Nurhandoko. “It will make the mud tired. 
We’re killing the mud softly.”

But other physicists say they have never 
heard of such an approach, and question its 
likely effectiveness. Richard Swarbrick, manag-
ing director of consultancy firm GeoPressure 
Technology in Durham, UK, says that cutting 
the size of the channel could very well reduce 
the mud flow. And forcing the mud to take a 
‘tortuous’ path around the balls would also 
slow it down, he says. 

But he points out that reducing the size of 
the channel is likely to increase the pressure, 
just like squeezing the end of a hose. “I would 

predict that the mud would probably exit at the 
other holes, or farther along,” says Swarbrick. 
This would just transfer the problem to some-
where else. “The mud will find another way 
out,” he says.

Confident in the face of such criticism, Bijak-
sana and his colleagues admit that their plan 
might sound improbable at first. “It took a few 
months to settle down and make peace with 
ourselves,” he says. But the trio used a simple 
analogy to sell the project to the government. 
They cut two holes in the bottom of a plastic 
bottle and filled it with water. Covering one 
hole, they showed that the flow rate from the 
other is unaffected — but the overall rate at 
which the water leaves the bottle decreases. 
Likewise, with the volcano, they believe that 
the volume coming out is directly proportional 
to the size of the neck of the conduit bringing 
the mud to the surface.

Bijaksana says there are still uncertainties 
— the exact flow rate of the mud, for example, 
and the shape of the crater — that could affect 
the project’s success. He hopes that instru-
ments now being laid over the crater will 
provide some more information, and adds that 
he isn’t worried about the uncertainty. “People 
all around here are living in uncertainty,” he 
points out. ■

David Cyranoski

Volcano gets choke chains to slow mud

Can geophysicists calm the mud volcano that has been erupting for eight months in East Java?

“It will make the mud 
tired. We’re killing the 
mud softly.”

E.
 W

RA
Y/

A
P

470

NATURE|Vol 445|1 February 2007NEWS

����������	
�������	
 
���
	��������	���



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 450
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e005000470020005000520049004e005400200050004400460020004a006f00620020004f007000740069006f006e0073002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003300200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [665.858 854.929]
>> setpagedevice


