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The conundrum of the presence of 
huge populations of sub-seafloor 
bacteria, despite the distinct lack 
of energy in this environment, has 
puzzled many observers. Reporting 
in Nature, Parkes et al. show that far 
from merely subsisting, sub-seafloor 
microorganisms actively thrive, using 
energy derived from processes that 
occur on geological timescales.

Understanding how subsurface 
prokaryotes sustain metabolic activ-
ity is important, not least because 
the subsurface is the largest single 
environment on the planet and 
might contain 50% of the total plan-
etary prokaryotic biomass, but also 
because understanding how life is 
possible in these conditions could 
be relevant to the search for extrater-
restrial life. Using information about 
energy flux at these typically deep 
environments, modelling predicts 
very slow or no metabolic activity 
of the resident flora. In terrestrial 
subsurfaces, microbial activity has 
been found at interfaces between dif-
ferent types of sediment, so Parkes et 
al. addressed the role of interfaces in 
the biology of sub-seafloor bacteria 
for the first time.

Two sites in the Pacific Ocean 
were chosen, one at the margin and 
the other in the open ocean, to depths 
of 400 m under the seabed. DNA 
was extracted from each site, and 
16S rRNA sequencing showed that 
distinct populations were present 
at each sampling site. Whereas the 
diversity of representatives from the 
Bacteria was high, archaeal diversity 

was mainly restricted to crenarchae-
otes. Samples from the margin and 
the open-ocean site were both diverse 
and active, although diatoms were 
always present at sites of prokaryo-
tic activity in the open-ocean site. 
Measurements made allowed biogeo-
chemical processes (methanogenesis 
and sulphate reduction) and the pres-
ence of bacterial growth (thymidine 
incorporation) to be correlated with 
prokaryotic activity.

Separation was noted between 
sulphate and methane zones but, 
intriguingly, methanogenesis was 
detected in the sulphate zone, which 
was a surprise, as sulphate reduc-
ers and methanogens were thought 
to compete. The depths of the sites 
sampled date back to the Pleistocene 
(0.8 million years ago) and Late 
Pleistocene (2 million years ago), 
therefore, ancient geological proc-

esses stimulated stable prokaryotic 
activity  — there are indeed live 
and active bacteria in the sediment 
depths.

These exciting results indicate 
that geological processes have 
shaped microbial communities, and 
that these communities continue to 
contribute to the ecosystem through 
biogeochemical processes to the 
present day. 

Susan Jones
 References and links

ORIGINAL RESEARCH PAPER Parkes, R.J. et 
al. Deep sub-seafloor prokaryotes stimulated at 
interfaces over geological time. Nature 436, 390–
394 (2005) 

B IOGEOCHEM ISTRY

What lives beneath?

NATURE REVIEWS | MICROBIOLOGY  VOLUME 3 | SEPTEMBER 2005 | 1

R E S E A R C H  H I G H L I G H T S


	What lives beneath?
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /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 true
  /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 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /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 <FEFF004e00500047002000570045004200200050004400460020004a006f00620020004f007000740069006f006e0073002e0020003100350030006400700069002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003400200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 782.362]
>> setpagedevice


