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Research on the lakes of the McMurdo Dry Valleys 
(MCM) began with the advent of the International 
Geophysical  Year  (IGY)  in  the  late  1950’s.  IGY  re‐
search  revealed  the  physical/chemical  nature  of 
the  lakes,  showing  that  they were  the only  year‐
round liquid water environments on the continent, 
and  inferred  that  the  biological  systems  in  the 
permanently ice‐covered lakes must possess novel 
physiological strategies that allow them to survive 
at low temperature and under extended darkness.  
The  seminal  studies  during  IGY  provided  the 
framework  for  subsequent  hypotheses  driven 
research which now forms the basis for the ongo‐
ing MCM  Long  Term  Ecological  Research  (LTER) 
lake  program  (now  in  its  15th  season; 
www.mcmlter.org)  and  the MCM  dry  valley  lake 
Mic rob i a l   Observa to ry   (www.mcm ‐
dvlakesmo.montana.edu).  

 
Data collected on Lakes Bonney, Hoare and Fryxell 
(all in the Taylor Valley) as part of these long term 
studies have now  shown  that most organisms  in 
the lakes are not just “surviving the extremes” but 
are actively feeding, growing and reproducing. As 
such, they are ecosystems in which we can identify 
and  begin  to  understand  physiological  and  ge‐
nomic  adaptations  in  the  context  of  one  of  the 
most extreme environments on our planet.  
 
Unfortunately, almost all “hands‐on”  research on 
the MCM  lakes has been  restricted  to  the austral 
spring and early summer (~October through Janu‐
ary) when logistical support has allowed access to 
the  area.  Although  studies  during  the  spring‐
summer period have  yielded  a quantum  increase 
in  our  understanding  of  the  lakes,  the  unique 
aspects  of  physiological  adaptation,  biodiversity 
and  ecosystem  function  during  the  permanently 
cold  and  prolonged  darkness  of  the  Antarctic 
winter will never be understood without extended 
season  research.  Through  a  grant  from  the  U.S. 
National  Science  Foundation Office  of  Polar  Pro‐
grams we were able to conduct the first research 
on these  lakes during the transition from 24 hour 
sunlight  to  total  darkness  between  November 
2007 and April 2008.  
 
The overarching  theme of  this  research was  that 
the onset of darkness induces a cascade of physio‐
logical changes  that alters  the  functional  roles of 

autotrophic  and  heterotrophic  microplankton 
within  the  lakes.  This  overarching  theme  was 
addressed  through  an  interdisciplinary  and  inter‐
national  study of  selected biological  components 
of the lakes using genomic and physiological tools 
to understand not only how  individual organisms 
survive, but how they control ecosystem function 
during  this  seasonal  transition.  This  theme  is  di‐
rectly relevant to  IPY objectives, and the data will 
be critical  to our knowledge of how polar organ‐
isms  survive  and  function  within  high  latitude 
ecosystems  characterized  by  extreme  cold  and 
prolonged darkness. 
 
By  virtue  of  perennial  ice  covers,  low  advective 
stream  flow,  and  saline  bottom waters,  lakes  in 
the MCM  are  permanently  stratified  and  have  a 
unique  and  diverse  set  of  thermodynamic  and 
geochemical  conditions.  Water  temperatures 
range  from  ‐5  to  6oC  and  fluctuate  less  than  2oC 
seasonally.  Superimposed  on  these  stable  cold 
temperatures  is  a  low  light  environment  where 
measurable photosynthetically  available  radiation 
(PAR) penetrates the  ice only  from early October 
to mid‐March. 
 
Data collected during spring and early summer as 
part of the MCM LTER and Microbial Observatory 
programs have  revealed multiple, well‐developed 
phytoplankton  and  bacterial  maxima  associated 
with  nutrient  gradients  down  the water  column. 
Strong microbial  linkages have been defined  in all 
of the MCM  lakes and point to the tight coupling 
of carbon and other nutrients and the reliance of 
the  system  on  phytoplankton  photosynthesis 
during  the  short  summer  period  (see  figure  be‐
low).  

We currently know little about foodweb dynamics 
in  late summer, autumn, or  the  long dark winter. 
Based  on  the  extended  data  processed  thus  far, 
we can now produce a picture of annual bacterial 
and phytoplankton productivity in all lakes.  
 
As an example  interesting  results were observed 
from the east lobe of Lake Bonney. Firstly, chloro‐
phyll‐a  continues  to  increase  after  phototrophic 
primary  production  has  ceased  and  photosyn‐
thetic efficiency (i.e.  light utilization  index)  is  low‐
est  during mid  season.  Preliminary  data  indicate 
that  cryptomonads,  a  key  phytoplankton  group, 

may  switch  from  light driven metabolism  to 
phagotrophy  on  bacteria, which  is  a winter 
survival mechanism  shown  to occur  in  lakes 
of  the  Vestfold  Hills,  Antarctica.  The  low 
photosynthetic  efficiency  apparently  occurs 
as the result of phosphorus deficiency by the 
phytoplankton,  a  fact  we  corroborated 
through nutrient bioassay experiments which 
showed significant stimulation of  light medi‐
ated  14CO2  incorporation  by  the  addition  of 
phosphorus. The  late season increase in pho‐
tosynthetic efficiency apparently results from 
the  leaching  of  phosphorus  from  sediment 
released  from  the  ice permanent  cover. Fur‐
ther analyses of our data will be  required  to 
draw stronger inferences. 
 
The  International  Council  for  Science’s  out‐
line  for  the  IPY  (ICSU 2004)  states  that pro‐
jects  should  be  multidisciplinary,  interna‐
tional, and able to promote the next genera‐
tion of polar scientists. Our extended season 
research  brought  scientists  together  with 
backgrounds in limnology, molecular biology, 
photobiology,  microbiology  and  protozool‐
ogy to address biological adaptations to cold 
and  prolonged  darkness.  In  addition  to  the 
multidisciplinary  nature  of  the  program,  it 
brought  together  scientists  from  the  U.S., 
UK,  Canada  and  the  Czech  Republic  and  in‐
cluded  10  students who we  hope will  carry 
the legacy of IPY into the future. 
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Moon setting over Lake Bonney (J.C. Priscu) 

Schematic showing the microbially dominated foodweb 
that exists in the lakes of the McMurdo Dry Valleys. Few 

metazoans exist within the lakes (J.C. Priscu) 

April operations in the Dry Valleys (J.C. Priscu) 

http://www.mcmlter.org�
http://www.mcm-dvlakesmo.montana.edu�
http://www.mcm-dvlakesmo.montana.edu�
http://www.mcm-dvlakesmo.montana.edu�
http://www.mcm-dvlakesmo.montana.edu�
mailto:jpriscu@montana.edu�

	A Comment from the EBA Co-Chairs
	Evolution & Biodiversity in the Antarctic
	Issue #2 October 2008
	Inside this issue:
	Page #
	Evolution & Biodiversity in the Antarctic
	Shulamit Gordon
	Dr Dana Bergstrom
	Prof Angelika Brandt
	Dr Marc Lebouvier (conservation 
	Dr Michael Stoddart (CAML)
	Dr Kathy Conlan
	Page #
	Evolution & Biodiversity in the Antarctic
	Page #
	Evolution & Biodiversity in the Antarctic
	Page #
	Evolution & Biodiversity in the Antarctic
	Page #
	Evolution & Biodiversity in the Antarctic
	News from the newly appointed Chief Officer of SCAR’s Standing Scientific Group on Life Sciences
	Kathy Conlan kconlan@mus-nature.ca 				http://www.scar.org/researchgroups/lifescience/
	If you are an early career scientist, consider applying for a SCAR Fellowship to assist you to work in another country (http://www.scar.org/awards/fellowships/).  Also join the The Association of Polar Early Career Scientists to network and find out about polar career opportunities (http://www.scar.org/information/apecs.html).
	Page #
	Evolution & Biodiversity in the Antarctic
	Page #
	Evolution & Biodiversity in the Antarctic
	Page #
	Evolution & Biodiversity in the Antarctic


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




