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1. INTRODUCTION 

 
Figure 1: Mooring locations (red) and regional 
bathymetry.  Blue and green circles denote CTD 
stations during the recovery cruise in 2005 and the 
WOCE I8S in 1994-1995, respectively. 

Antarctic Bottom Water (AABW) affects the 

global climate since it drives the global thermohaline 

circulation.  The region off Adelie Land (around 

145oE) located at the eastern edge of the Australian 

Antarctic Basin is considered to be an important 

source of AABW in addition to the Weddell and Ross 

Seas (Rintoul, 1998).  Over the eastern flank of the 

Kerguelen Plateau (65-85oE) located at the western 

edge of this basin (Figure 1), there is a deep western 

boundary current (DWBC), which is a part of the 

basin-scale cyclonic circulation.  Since this DWBC 

plays an important role in transporting AABW 

originating from the region off the Adelie Land toward 

the north, there have been several studies to estimate 

its volume transport (Speer and Forbes, 1994; 

Donohue et al., 1999; Aoki et al., 2008).  However, 

these studies are based on snapshot measurement by 

CTD and ADCP and temporal variability of the 

transport has not been well understood.  
 
2. DATA 

Figure 2: A schematic figure showing CTD and 
mooring locations (vertical lines) over the eastern 
flank of the Kerguelen Plateau.  Moorings 1 to 8 
were located from the northeast to southwest. 
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In order to estimate the equatorward volume 

transport of AABW and its temporal variability, 

Australia and Japan conducted a cooperative mooring 

experiment over the eastern flank of the Kerguelen 

Plateau (Figure 1).  Eight moorings containing 31 

current meters, 2 ADCPs, 33 conductivity-temperature 

recorders, and 2 thermistors (Figure 2) were deployed 

and recovered by RSV Aurora Australis during the 

Australian National Antarctic Research Expedition 

cruises in February 2003 and January 2005.  Valid 

data were obtained by most of the instruments. 



3. RESULTS 

Figure 4: Daily AABW volume transport after 
31-day running mean.  Transports between 
adjacent moorings are shown in different colors in 
cumulative manner. 

The vertical section of the mean 

northwestward velocity perpendicular to the mooring 

array during the entire duration shows the 

northwestward current over and near the slope and 

southeastward current away from the plateau  (Figure 

3a).  There is a DWBC core exceeding 0.2 m s-1 over 

the slope.  The vertical section of the mean potential 

temperature shows AABW (defined as potential 

temperature less than 0oC here) layer thickness is 

about 1500 m beyond the continental rise.  Despite 

the limited vertical resolution of the mooring 

measurement, these sections are similar to those 

obtained by the CTD/ADCP measurement during the 

RV Mirai cruise in January 2004 along the same 

section (Figures 4 and 2a in Aoki et al. (2008)).  

 

Figure 3: Vertical sections of (a) the mean 
northwestward velocity perpendicular to the 
mooring array and (b) potential temperature during 
the entire mooring duration. 

Using the daily velocity and potential 

temperature data, the northwestward AABW transport 

is estimated.  The northwestward AABW transport is 

integrated from mooring M8 over the plateau to the 

zero-crossing point from the northwestward to 

southeastward transport.  The daily volume transport 

shows large variability from 0.1 to 30.2 Sv with the 

average value of 12.3 Sv (Figure 4).  Seasonal 

variability is not clear and variability with time scales of 

20-30 days is dominant.  The mean AABW volume 

transport is smaller than 15-26 Sv by Donohue et al. 

(1999) and 18.5-20.4 Sv (re-calculated with the same 

AABW definition of potential temperature less than 

0oC) by Aoki et al. (2008).  The estimate from the 

mooring data during the Mirai cruise (February 2004), 

however, is 19.9 Sv, which is fairly close to those of 

Aoki et al. (2008).  Considering the large variability, 

our volume transport estimate is not inconsistent with 

these previous estimates and indicates the importance 

of timeseries measurement.   
 
References 
Aoki, S., N. Fujii, S. Ushio, Y. Yoshikawa, S. Watanabe, 

G. Mizuta, Y. Fukamachi, and M. Wakatsuchi, 2008: 
Deep western boundary current and southern frontal 
systems of the Antarctic Circumpolar Current 
southeast of the Kerguelen Plateau. J. Geophys. 
Res., 113, doi:10.1029/2007JC004627.  

Donohue, K., G. E. Hufford, and M. S. McCartney, 
1999: Sources and transport of the deep western 
boundary current east of the Kerguelen Plateau. 
Geophys. Res. Lett., 26, 851-854. 

Rintoul, S. R., 1998: On the origin and influence of 
Adelie Land Bottom Water, in Ocean, Ice, and 
Atmosphere: Interactions at the Antarctic 
Continental Margin. Antarct. Res. Ser., 75, edited by 
S. S. Jacobs and R. R. Weiss, pp. 151-171, AGU, 
Washington D.C., U.S.A.. 

Speer, K. G., and A. Forbes, 1994: A deep western 
boundary current in the South Indian Basin. 
Deep-Sea Res. I, 41, 1289-1303. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 false
  /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 false
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


