Fig. 1 Living Diploria strigosa colony covered by a
seasonal bloom of Cladophora sp. during the 1988 summer
wet season

Fig. 2 Diploria strigosa colony overgrown by the boring
sponge Cliona lampa (orange color) in 1997

Fig. 3 Cladophora vagabunda forming thick mats covering
most of the Diploria strigosa skeletons in 2004
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The “Rock Pile” is a shallow-water (6 m) patch reef in southern
Florida Bay, approximately 1 km north of the Content Keys in the
lower Florida Keys. The reef is comprised of numerous
hemispherical Diploria strigosa coral colonies <2 m in height that,
historically, supported substantial fish and lobster populations.
During the late 1980s these corals were healthy but were seasonally
affected by summertime (wet season) Cladophora sp. blooms
(Fig. 1). Beginning in 1991 and peaking in 1995, water managers
increased freshwater inputs to the bay from the Everglades in an
effort to reduce the bay’s salinity. This resulted in significant
increases in nitrogen loading, phytoplankton blooms, turbidity, and
sedimentation, until flows were diverted elsewhere (Lapointe et al.
2001). Scientists with the Florida Keys Coral Reef Monitoring
Project observed high D. strigosa mortality between 1995 and 1996
at the Rock Pile (J. Porter, personal communication). Benthic
surveys in 1997 confirmed extensive D. strigosa mortality and
overgrowth by the boring sponge Cliona lampa (Fig. 2); a
phenomenon known to be associated with regional nutrient
enrichment in the Florida Keys (Ward-Paige et al. 2005). Surveys
conducted in 2004, after several years of decreased Everglades
runoff and turbidity, revealed that Cladophora vagabunda had
replaced much of the C. lampa (Fig. 3). However, following
increased turbidity from Hurricane Wilma in October 2006,

C. lampa again became highly abundant. These observations
suggest that overgrowth of D. strigosa skeletons by C. lampa versus
macroalgae may be mediated by turbidity, which varies seasonally
and yearly as a function of watershed drainage patterns and
tropical storm activity.

References

Lapointe BE, Matzie WR, Barile PJ (2001) Biotic phase-shifts in
Florida Bay and fore reef communities in the Florida Keys:
linkages with historical freshwater flows and nitrogen loading
from Everglades runoff. In: Porter J, Porter K (eds) The
Everglades, Florida Bay, and coral reefs of the Florida Keys: an
ecosystem sourcebook, CRC Press, Boca Raton, pp 629-648

Ward-Paige CA, Risk MJ, Sherwood OA 2005. Clionid sponge surveys
on the Florida Reef Tract suggest land-based nutrient inputs.
Mar Pollut Bull 51:570-579

B. E. Lapointe (X)) - B. J. Bedford

Center for Coastal Research, Harbor Branch Oceanographic
Institution, 5600 US 1 North, Ft. Pierce, FL 34946, USA
e-mail: lapointe@hboi.edu

M. M. Littler - D. S. Littler

Department of Botany, MRC 166, National Museum of Natural
History, Smithsonian Institution, P.O. Box 37012, Washington,
DC 20013, USA

Coral Reefs (2007) 26:515
DOI 10.1007/s00338-007-0242-x

@ Springer



	Shifts in coral overgrowth by sponges and algae
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 1.50000
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


