
 

 

 
 

 
 

 

 
 
 

 
 

 
 

 
 
 

 

 
 

 
 

DFH15 – Fish and Benthic Surveys  
May 15-18, 2011  

The Flower Garden Banks research team and partners from the National Center for Coastal 
Ocean Science (NCCOS). Harbor Branch Oceanographic Institute (HBOI), the University of 
North Carolina-Wilmington (UNCW), and students from Texas A&M University at Galveston 
(TAMUG), participated in this expedition to assess the fish populations and benthic assemblages 
in areas of the sanctuary below Scuba diving depths.  In addition, quarterly water samples to 
analyze various water quality parameters were taken and monitoring equipment downloaded and 
maintained. 

Participants  

R/V Manta Crew: 

Captain Darrell Walker
 
Mate Mike Shetler
 
Mate Ramie Reed
 
Cook Kayleigh Stancil
 

Scientific Crew: 

Marissa Nuttall, FGBNMS
 
John Embesi, FGBNMS
 
Ryan Eckert, FGBNMS
 
Lance Horn, NURC/UNCW, ROV Technician
 
Glenn Taylor, NURC/UNCW, ROV Pilot
 
Josh Voss, HBOI
 
Randy Clark, NCCOS
 
Erik Ebert, NCCOS 

Sam Henry, TAMUG
 
Mark Ruiz, TAMUG
 

Overview  

The research team departed aboard the R/V Manta mid-afternoon Sunday, May 15th, headed for 
East Flower Garden Bank. The vessel arrived at East Bank early in the evening, allowing some 
evening Scuba diving operations and nighttime acoustic surveys to be performed. 

The following morning (5/16), ROV operations began at East Flower Garden Bank and 
continued through mid afternoon the following day (5/17), when the vessel moved to West 
Flower Garden Bank. ROV operations continued at West Bank until Wednesday (5/18), when 
rough seas forced an early return to the dock. 



 

 
 

 
 

Every evening following ROV operations, Scuba operations were conducted at both banks to 
change out water quality monitoring instruments and collect water samples. Every night, acoustic 
fish surveys were conducted at each bank.  

 
 

 
Lance Horn, UNCW/NURC, load their ROV onto the R/V Manta at the TAMUG dock. Image credit: 

Embesi/FGBNMS. 

Acoustics 
Erik Ebert/Chris Taylor, NCCOS-SCCFHR 

 
 

 
 

Maps of the East and West Flower Garden Banks showing where acoustic surveys were conducted. Image credit:
 
Erik Ebert.
 



 
 

 
 

 
 

 
 

 

  

 

The second year of the fisheries acoustic survey at the Flower Garden Banks was a big success.  
We covered approximately 190 km of survey lines in three nights using a pole-mounted 120 kHz 
scientific echosounder. The survey covered the coral caps of East and West Banks in addition to 
a variety of habitats over the full range of depths. 

The fisheries acoustic data is being used to map fish abundance and distribution in relation to 
habitats in the survey areas. Pairing the acoustic data with the ROV transects will allow for 
direct comparison of fish community assemblage and abundance and habitat use. 

The post-processing of the acoustic data is being conducted at the Center for Coastal Fisheries 
and Habitat Research in Beaufort, NC. During a preliminary review and processing of the data 
during the mission, several interesting patterns of fish distribution over the East Bank coral cap 
were observed in addition to locating several large gas seeps (see below).  

Comparing the data from previous year’s surveys is showing interpretable and consistent patterns 
of fish abundance over the different habitats and depth strata in the Flower Garden Banks 
Sanctuary. 

 
 

  
 

Acoustic representation of fish and a gas seep at the East Flower Garden Bank. The thick red line in the bottom 
portion of the image represents the contour of the substrate. The clusters of light blue dots above the red show the 

locations of fish and the light blue vertical streaks show a gas seep. Image credit: Erik Ebert. 

ROV Transects  

Fifteen 100m transects were randomly generated in each habitat zone for both East and West 
Flower Garden Banks. Habitat zones explored in this study included the Algal Nodule and 
Coralline Algal Reefs of the Coralline Algae zone, the Deep Coral zone, and Soft Bottom 
Communities. 



 
 Lance Horn, UNCW-NURC, pilots the ROV from the R/V Manta’s dry lab. Image credit: Schmahl/FGBNMS. 

 

 
  

 

In the day and a half spent at East Flower Garden Bank, thirty-two (32) transects were 
conducted. Ten (10) of these transects were in the Algal Nodule habitat, six (6) in the Coralline 
Algal Reefs, six (6) in the Deep Coral Zone, and ten (10) in the Soft Bottom Community. At 
West Flower Garden Bank twenty-three (23) transects were completed, with three (3) in the 
Algal Nodule habitat, eight (8) in the Coralline Algal Reefs, seven (7) in the Deep Coral zone, 
and five (5) in the Soft Bottom Community. 

During each transect, forward facing video was collected, and downward facing still images. The 
number of images per transect varied, but averaged at 11 images per transect, with a minimum of 
5 and a maximum of 17. 
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Images from the downward facing still camera mounted on the ROV. Habitats shown include (a) the Algal Nodule 
habitat, (b) Coralline Algal Reefs, and (c) Deep Coral Zone. These images will be used to assess benthic cover for 

each habitat. Images credit: UNCW-NURC/FGBNMS. 

SCUBA Operations  

Following ROV operations, the Flower Garden Banks research team conducted Scuba dives to 
the reef cap of East, West and Stetson Banks. At all the banks, water quality instruments on the 
reef cap were collected, replaced and downloaded. In addition, divers placed water temperature 
monitors at 130 ft at the deep Long-Term Monitoring stations. 

While diving, researchers observed several large Black Grouper at both West Flower Garden and 
Stetson Banks, a Marbled Grouper at Stetson Bank, Creolefish spawning and Sharpnose Puffer 
courting at East Bank (5/17), and Spotted Morays courting at Stetson Bank (5/19). 



 
 

 
Researchers collect an instrument that measures temperature and salinity from the reef cap. Image Credit:
 

Schmahl/FGBNMS.
 
 

 

 
 

Water Samples  

At East, West and Stetson Banks, quarterly water samples were collected. These water samples 
are then stored and shipped to an EPA-certified laboratory for analysis of water quality 
parameters, including ammonia, nitrate, nitrite, phosphorus, and chlorophyll. 

 

 
Researchers collect temperature and salinity measurements using a hand-held YSI. Image credit: 


Schmahl/FGBNMS.
 



<<
  /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


