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EXECUTIVE SUMMARY 

 

 

In September 2011, a three week research cruise was conducted by the Cooperative Institute for 

Ocean Exploration, Research, and Technology (CIOERT) at Harbor Branch Oceanographic 

Institute-Florida Atlantic University (HBOI-FAU) in collaboration with NOAA.  This CIOERT 

Florida Shelf-Edge Exploration II (FLoSEE) Cruise was conducted in two legs using the NOAA 

Ship Nancy Foster in conjunction with University of Connecticut’s (UCONN) Kraken 2 ROV.  

CIOERT is grateful for the funding and resources provided by the NOAA Office of Ocean 

Exploration and Research (OER), the NOAA Deep Sea Coral Research and Technology Program 

(DSCRTP), and the NOAA Office of Marine and Aviation Operations (OMAO) in support of the 

research, ship time, and ROV time.  This Preliminary Cruise Report is for Leg 1 of the cruise to 

characterize and document the habitat, benthic and fish communities, and to assess the coral 

health on southern Pulley Ridge and within the Pulley Ridge Habitat Area of Particular Concern 

(HAPC); these sites are in the Gulf of Mexico on the southwest Florida shelf (Fig. 1).  Leg 2 was 

on Pourtalès Terrace which is south of the Florida Keys and is reported separately.  This 

Preliminary Cruise Report includes SEADESC Level I data analysis (Appendix 1) which 

describes in detail each ROV dive including:  cruise metadata, figures showing each dive track 

overlaid on the new multibeam sonar maps, dive track data (start and end latitude, longitude, 

depth), objectives, general description of the habitat and biota, and images of the biota and 

habitat that characterize the dive site.  The Final Cruise Report will include the SEADESC Level 

II Report which will provide for each dive site quantitative analyses detailing the densities of the 

benthic biota and CPCE 4.0
©

 Coral Point Count for percent cover of substrate type and sessile 

biota. 

 

As part of the CIOERT program at HBOI-FAU, the benthic team developed a new and efficient 

Database Solution for Benthic Surveys that was used for the first time for this cruise and will be 

used in all future CIOERT mesophotic and deepwater surveys.  Over the past two years a 

Microsoft Access database was developed to compile and manage all data collected during 

CIOERT cruises, including: ROV navigation data, CTD data, samples data, site data, video and 

photographic data, ROV dive notes, multibeam sonar data, and metadata.  The second phase of 

the Database Solution for Benthic Surveys, was development of a Graphical User Interface 

called AnthSOA by CIOERT partner SRI in collaboration with CIOERT researchers at HBOI-

FAU.  This program which has been developed over the past year will be used for this cruise and 

future CIOERT cruises for the following: 

• Import, filter and standardize raw ROV dive track data and CTD data 

• Import digital images characterizing habitat and biota 

• Link data sets for import into AnthoSOA, HBOI-FAU at-Sea Database, and ArcGIS. 

 

The goal of the FLoSEE II expedition’s education and outreach activities is to promote ocean 

literacy, knowledge of ocean ecosystems, and challenges of exploring and managing deep ocean 

frontiers, for public and classroom audiences, with a focus on CIOERT’s research themes.  

Related activities included: 1) expedition Web Site (www.cioert.org/FLoSEE2); 2) extensive 

news media and press releases; 3) at-sea, live Skype
TM 

event that linked the cruise participants 

inside the ROV van during an actual dive with students and teachers of the Marine & 

Oceanographic Academy (MOA), which is located on the HBOI-FAU campus; and 4) a course 

http://www.cioert.org/flosee2
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Immersion in Ocean Sciences taught at HBOI-FAU, which involved a total of eight FAU 

graduate students (four each leg) who participated in the cruise.  This expedition was the second 

of a series of CIOERT “Ocean Discovery” cruises that are increasing “hands-on”, at-sea, 

multidisciplinary opportunities for university students in the CIOERT region, with each cruise 

focused on one or more of CIOERT’s themes. The student research posters that resulted from 

this cruise will be presented in the Final Cruise Report. 

 

Leg 1 (September 12-19) of the FLoSEE II cruise resulted in 12 ROV dives on Pulley Ridge and 

adjacent sites for a total bottom time of 58.5 hours, covering 16  km and at depths from 59 to 827 

(Fig. 2).  A total of 60 hours of ROV dive videotapes with audio annotations (Appendix 2) were 

made which were recorded on hard drives, with copies on DV Cam and DVD.  A total of 3,880 

in situ digital images were taken which included 206 images of collected species, 648 general 

habitat and species photos, and 2,947 quantitative transect photos which will be used for the 

SEADESC Level II Report.  A total of 160 specimens were collected, including 38 Cnidaria (19 

Scleractinia, 12 Octocorallia, 6 Antipatharia), 37 Porifera, 9 Echinodermata, 1 Mollusca, and 14 

macroalgae.  Six sites were surveyed with multibeam sonar by the survey team of the Nancy 

Foster and covered a total of 106 km
2
 (Fig. 1).  The surveys on Pulley Ridge were 1-5 m 

resolution which is much greater than previous surveys.  Three of the sonar maps were within the 

Pulley Ridge HAPC and five were in adjacent areas.  These new Nancy Foster sonar maps 

enabled us to discover and dive on many new features and reefs that had never been documented 

before and documented extensive essential fish habitat and coral/sponge habitat existing outside 

the protected CHAPC boundaries.  In particular, we documented extensive rugged rock habitat 

along the southern drop-off of Pulley Ridge which provided essential fish habitat for numerous 

large grouper species but is yet outside the borders of the HAPC.  Also an extensive rocky 

escarpment was discovered and mapped south of the HAPC at depths of 500-800 m. 

 

The new sonar maps and ground truthing by ROV dives, MOCNESS trawls, and CTD casts have 

provided data characterizing these sites.  These areas outside the current HAPC should be of 

priority for future research cruises.  These data will be of use for site selection, habitat 

characterization, and coral health assessment for the new NOAA grant to University of Miami 

and CIOERT: “2011 REPP; Understanding Coral Ecosystem Connectivity in the Gulf of 

Mexico--Pulley Ridge to the Florida Keys”.  These data will be important for managers and 

scientists within NOAA Fisheries, the Gulf of Mexico Fishery Management Council, The Florida 

Keys National Marine Sanctuary, NOAA Deep Sea Coral Research and Technology Program, 

and NOAA Mesophotic Reef Ecosystem Program.  New data was collected on habitat, benthic 

species’ distributions, coral health, and commercially and recreationally important fish 

populations. 
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Figure 1.  Region of the CIOERT Florida Shelf-Edge Exploration II (FLoSEE) Cruise on 

southern Pulley Ridge, September 12-19, 2011.  Green stars- Kraken 2 ROV dive sites, red dots- 

MOCNESS trawl sites, blue polygon- Pulley Ridge Habitat Area of Particular Concern; 

background multibeam sonar map- D. Naar, USF; five individual multibeam maps- 2011 Nancy 

Foster sonar surveys. 
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DELIVERABLES AND DATA MANAGEMENT 

 

This Preliminary Cruise Report includes the SEADESC Level I Report (Appendix 1) which 

details each ROV dive site including: cruise metadata, figures of dive tracks overlaid on 

multibeam sonar maps, dive track data (start and end latitude, longitude, depth), objectives, 

general description of habitat and biota, and images of biota and habitat characteristic of each 

dive site.  Appendix 2 is the detailed log of each ROV dive.  The Final Cruise Report will have 

the SEADESC Level II Report which includes quantitative analyses of each dive site showing 

percent cover of substrate type, biota and density of biota.   

 

The Chief Scientist is responsible for the disposition of data.  Under NAO 216-101, managers of 

programs are responsible for ensuring that data and related information are available in a timely 

manner (within 1 year) at the NOAA national processing centers and national data centers.  To 

date, all data have been archived as required; these data include shipboard data, raw and 

processed multibeam sonar data, CTD, ROV navigation data, ROV videotapes and digital 

images, samples, and ROV dive annotations (Table 1).  The ship survey department, under the 

direction of the Operations Officer, has archived all multibeam data at the National Geophysical 

Data Center.  This archival will be conducted in consultation with the Principal Investigator to 

ensure there is no unintentional release of sensitive data.   

 

The Chief Scientist retains responsibility for management of all other data collected, including 

habitat and biologic assessments, fish movement, marine debris, and data downloaded from the 

acoustic receivers and water quality sensors (Table 2).  The Benthic Science Team (J. Reed, S. 

Farrington) will maintain data logs and archives using MS Access and Excel logs to record site, 

sample, and ROV dive annotations.  A complete set of  original data (including shipboard data, 

ROV tracking, ROV video, ROV digital images, CTD, raw and processed multibeam sonar) are 

archived by the Chief Scientist on hard drives and servers at HBOI-FAU.  A second complete set 

of data are archived with NOAA Fisheries (Andrew David) who will ensure these data are 

submitted to NOAA Deep Sea Coral Research and Technology Program (DSCRTP) and in 

accordance with Procedure 1102.25 Section 3.2.3, to the National Geophysical Data Center 

(NGDC) within 1 year of the end of the project.   

 

Table 1.  FLoSEE II Expedition archived data; NOAA Ship Nancy Foster, Leg 1, September 12-

19, 2011. Archives and archivists: HBOI-FAU (John Reed, Chief Scientist), NOAA NMFS 

(Andrew David, Panama Lab),  NOAA DSCRTP (Dan Dorfman, Data Manager), NOAA NGDC 

(Dave Fischman, Data Manager, NOAA National Geophysical Data Center, NCL= NOAA 

Central Library, MOC = NOAA Marine Operations Center-Atlantic, CS = Chief Scientist.   

Type Product Description Format MD 

rec. 

Archive Date 

Submitted 

Data 
Video imagery- digital copies 

of all dive tapes 
DVD Y NCL 9/30/12 

Data Still imagery- sub DVD Y NCL 9/30/12 

Data Multibeam raw files PDS Y NGDC 9/30/12 

Data 

Processed MB files 

(corrected for tides and sound 

velocity) 

CARIS, 

HDCS, XYZ, 

ASCII 

Y NGDC 9/30/12 
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Data 
MB Geotifs using processed 

data 
TIFF Y NGDC 9/30/12 

Data CTD CSV Y NGDC 9/30/12 

Log ROV dive logs MDB Y NCL 9/30/12 

Log Sample logs MDB Y NCL 9/30/12 

Data 
ROV DAT file (dive tracks 

and sensor data) 
CSV Y NCL 9/30/12 

Report Web site HTML N 
Cioert.org/ 

FLoSEE2 
9/30/12 

Report Foster Cruise Plan  PDF Y NOAA/MOC 8/11/11 

Report Foster Evaluation Report PDF N NOAA/MOC 10/7/11 

Report CIOERT Cruise Report PDF Y NCL 1/30/12  

Report 

SEADESC I report- dive 

logs, site characterizations, 

and video logs 

PDF Y NCL 
2/15/12  

  

Report  
SEADESC II report- Final 

CIOERT Cruise Report 
PDF Y NCL 9/30/12 

Report Publications PDF N NCL 
As 

available 

 

In addition to the data products to be archived at NOAA in Table 1, other data sets will be 

generated and retained by the expedition Chief Scientist at HBOI-FAU (Table 2). 

 

Table 2.  Data sets produced by ROV, ship and science team that will be archived with the Chief 

Scientist at HBOI-FAU. 

Source Description Format 

Ship Multibeam raw files PDS 

Ship 
Processed MB files (corrected for tides and sound 

velocity) 

CARIS, HDCS,XYZ 

(ASCII) 

Ship MB Geotifs using processed data TIFF 

Ship CTD  CSV 

ROV Waypoint file CSV 

ROV Event log CSV 

Science Dive track polygons ArcGIS shapefile 

Science Cruise database Access MDB 

 

 

BACKGROUND 

 

In September 2011, a three week research cruise was conducted by the Cooperative Institute for 

Ocean Exploration, Research, and Technology (CIOERT) at Harbor Branch Oceanographic 

Institute-Florida Atlantic University (HBOI-FAU) in collaboration with NOAA.  This CIOERT 

Florida Shelf-Edge Exploration II (FLoSEE) Cruise was conducted over two legs using the 

NOAA Ship Nancy Foster in conjunction with University of Connecticut’s (UCONN) Kraken 2 

ROV.  Funding and resources were provided by the NOAA Office of Ocean Exploration and 

Research (OER), the NOAA Deep Sea Coral Research and Technology Program (DSCRTP), and 
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the NOAA Office of Marine and Aviation Operations (OMAO) in support of the research, ship 

time, and ROV time.  This Preliminary Cruise Report is for Leg 1 of the cruise to characterize 

and document the habitat, benthic and fish communities, and to assess the coral health on 

southern Pulley Ridge and within the Pulley Ridge Habitat Area of Particular Concern (HAPC); 

these sites are in the Gulf of Mexico on the southwest Florida shelf (Fig. 1).  Leg 2 was on 

Pourtalès Terrace which is south of the Florida Keys and is reported separately.    

 

The overall scope of work envisioned for the mesophotic reef projects reflects the need to 

conduct broad surveys to understand the large scale dimensions of mesophotic coral reefs (e.g., 

geomorphological structure and forcing, biodiversity and biogeography, geographic 

connectivity) coupled with detailed work at selected sites to understand the functioning of 

mesophotic reefs (e.g., connectivity to shallow reefs, dynamics and life histories, effects of 

anthropogenic stress and climate change, historical development and their support of fisheries 

resources and endangered species). 

 

 
Figure 2.  Surface currents and oil distribution in eastern Gulf of Mexico following the British 

Petroleum’s Deepwater Horizon oil spill (from Roffer’s Ocean Fishing Forcasting Service, Inc., 

June 8, 2010). 

In addition, the Pulley Ridge mesophotic reef system was downstream of the 2010 British 

Petroleum’s Deepwater Horizon oil spill (Fig. 2).  In response to the spill, CIOERT at HBOI-

FAU conducted the first Florida Shelf-Edge Expedition (FLoSEE) cruise, July 9-August 9, 2010.  

CIOERT cruise plan was to enable CIOERT scientists and collaborators to assess the impact of 

the oil spill if any on the mesophotic, shelf-edge reefs all along the west Florida shelf, and 

including Pulley Ridge to provide data to assist NOAA in background ecosystem assessment, 

damage assessment, and restoration.  These data collected by CIOERT in 2010 and 2011 in 

addition to data collected by USGS and USF in 2004 (Hine et al., 2008) will be a good 
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comparison for pre- and post-spill conditions and effects on Pulley Ridge coral/sponge/algal 

habitat and fish community. 

 

 

CIOERT/NOAA COLLABORATION 

 

The primary focus of the CIOERT FLoSEE II Cruise is to advance NOAA Ocean Exploration 

and Research (OER) goals while complementing the management objectives of NOAA 

DSCRTP, NOAA Mesophotic Reef Ecosystem Program, Florida Keys National Marine 

Sanctuary (FKNMS), and regional fishery management councils.  The cruise integrated the 

research objectives of five CIOERT projects including: Mesophotic Reef Project (Project 

#5.3.1), Deep-Sea Coral Project (#5.3.2), Benthic-Pelagic Project (Project # 4.2.1), New 

Biomedical Resources Project (Project # 4.3.1), and Education/Outreach Project (Project #6.3.1). 

 

For this cruise we collaborated with NOAA NMFS (Andrew David, Stacey Harter, Panama City) 

in order to assess habitat and fish communities, targeting grouper, snapper and tilefish.  These 

data will be of value to the South Atlantic and Gulf of Mexico Fishery Management Councils for 

management decisions on these key species and habitat.  Pulley Ridge region is also of priority 

to the NOAA Mesophotic Ecosystem Program (pers. comm., K. Puglise) and is funded for 

additional research through NOAA CRCP for testing the hypothesis of connectivity of 

mesophotic reefs and adjacent shallow water reefs in this region.  Ultimately the primary benefits 

are critical data that characterize mesophotic and deep water reef resources, habitat and 

ecosystem functions, ecosystem services, and, when applicable, the impact of management 

actions on these resources.   

 

 

GOALS AND OBJECTIVES 

 

Goal 1-- Explore and research DSCEs and shelf-edge mesophotic reefs off Florida: 

The goal of this cruise is to map, explore, document, and characterize the deepwater and 

mesophotic coral habitats off the coast of Florida including: Pulley Ridge and Pourtalès Terrace.  

This cruise provides critical data by mapping and characterizing essential fish habitat for NOAA 

and the regional Fishery Management Councils.  The CIOERT PI’s in collaboration with NOAA 

NMFS scientists will provide analyses of fish and benthic habitats.  We will evaluate the coral 

samples for the coral health assessment component of this project, and samples will also be 

targeted for molecular and genetic research with the goal of assessing the connectivity and 

relative health of both deep and shallow coral populations.   

 

Goal 2--  Generate SEADESC Level I and II Reports for ROV Dive Sites: 

A major objective in the DSCRTP plan is to generate synthesized products from DSCRTP 

sponsored expeditions that convey the location and condition of DSCEs.  An approach being 

used is generation of Southeast Atlantic Deep-Sea Coral (SEADESC) dive logs and site 

characterizations (NOAA/OER, 2008).  There are two levels of these reports: 

 

 Level I—rapid turn-around log similar to logs generated for the OER 2008 report; 

intention is to provide general metadata on dive locations and areas, with description of 
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DSCE. 

 Level II—inclusion of more detailed metadata describing dives and site characterization 

that includes quantified measures of coral, sponge, and fish abundance and diversity.  

 

The Level II effort requires analysis of ROV videotapes and quantitative photographic transects 

from ROV dives.  NOAA NMFS scientists (A. David, S. Harter) will review the video and still 

images for fish populations.  CIOERT scientists, Chief Scientist John Reed and technicians will 

analyze imagery for coral and sponge communities, and synthesize all data sets to create Level II 

dive logs for the dives supported by the DSCRTP-sponsored ROV dives during the expedition. 

 

Specific objectives included:  

1. Characterize and map benthic hard bottom habitats at select DSCE sites with emphasis 

on macro-benthic, sessile species including: scleractinian corals, gorgonians, sponges, 

and algae. 

2. Characterize fish populations at each dive site with emphasis on commercially and 

recreationally important species including grouper, snapper, and tilefish. 

3. Conduct shipboard multibeam sonar surveys at each dive site, prior to ROV dives, for 

ROV dive planning, ROV dive tracking, and for habitat classification. 

4. Conduct quantitative and qualitative ROV video and photographic transects at each site. 

5. Document percent hard coral cover and hard bottom at each site. 

6. Conduct coral health assessment. 

7. Collect corals for health assessment, reproductive studies, genetic studies and for 

various experiments. 

8. Collect benthic invertebrates (scleractinia, gorgonacea, black coral, sponges, and algae 

for biodiversity, habitat characterization, and biomedical research). 

9. Collect any apparent oil impacted fauna or sediment. 

10.  Collect and document physical water column data (CTD). 

11.  Collect and document mid-water plankton over reef sites with MOCNESS trawls. 

12.  Conduct education/outreach activities (students- at-sea, CIOERT web site, daily blogs). 

 

 

METHODS 

 

Quantitative and qualitative ROV video and photographic surveys were made at each site to 

quantity and characterize the benthic habitats, fish populations and coral cover.  Coral samples 

were collected for coral health surveys; sponges, gorgonians, black corals, and algae were 

targeted for species documentation.  Plankton samples were collected during nightly MOCNESS 

trawls to document plankton over the mesophotic and deepwater reef habitats.  Shipboard CTD 

casts were conducted at each MOCNESS site.  Shipboard multibeam sonar surveys were 

conducted to assist with dive planning, ROV dive tracking and habitat characterization. 

 

STUDY AREAS 

 

During Leg 1 of the expedition, the focus was on southern Pulley Ridge a mesophotic reef 

system off southwest Florida shelf and west of Tortugas at depths of 60-100 m (Fig. 1).  It is 

noted as the deepest, hermatypic reef system in the continental U.S.  USGS, USF and others have 
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documented in the 1980s to 2004 extensive areas of scleractinian coral including large plates of 

Agaricia spp. and fairly dense populations of gorgonians, sponges and algae.  Southern Pulley 

Ridge also includes the Pulley Ridge Habitat Area of Particular Concern (HAPC) under the 

jurisdiction of the Gulf of Mexico Fishery Management Council. 

 

PERMITS 

 

All dives and collections were conducted outside Florida state waters but within Federal waters.  

Sampling was conducted under the Southeast NMFS Regional Permit (Letter of Authorization 

F/SER25:KM, received August 3, 2011). 

 

PARTICIPATING INSTITUTIONS 

 

 CIOERT/Academic Partners:  HBOI-FAU-FAU, University of North Carolina Wilmington, 

University of Miami, SRI International, and Florida State University, University of 

Connecticut 

 NOAA Partners: NOAA Fisheries, NCDDC, DSCRTP, NOAA Mesophotic Ecosystem 

Program, OER, NCOS, AOML, NOAA Sanctuaries, CSCOR 

 

COLLABORATORS 

 

 Andrew David, NOAA National Marine Fisheries Service (NMFS) 

 Scott Donahue, NOAA Florida Keys National Marine Sanctuary (FKNMS) 

 Dan Dorfman, NOS/NCCOS Biogeography Branch 

 Kimberly Puglise- NOAA/CSCOR Coral Reef Ecosystem Studies Program 

 Greg Piniak- NOAA Center for Coastal Fisheries and Habitat Research  

 Roger Pugliese- South Atlantic Fishery Management Council 

 

SCIENCE AND ROV PERSONNEL (Leg 1) 

Name Affiliation Role 

John Reed HBOI-FAU-FAU Chief Scientist, Principal Investigator 

Charles Messing  Nova SE Univ. Deep water benthic ecologist 

Esther Guzman HBOI-FAU-FAU Biomedical research 

Stephanie Farrington HBOI-FAU-FAU Data Manager, Research Assistant 

Andrew David NMFS-Panama City Fish ecologist 

Jim Lovin Univ. of Miami MOCNESS technician 

Lisa Cohen HBOI-FAU-FAU Research Assistant 

Noelle Notarnicola FAU Student 

Courtney Kehler FAU Student 

Richard Mulroy FAU Student 

Georgios Kallifatidis FAU Post Doc 

Dennis Arbige Univ. Conn. ROV team 

Michael McKee Univ. Conn. ROV team 

Chris Cooper Univ. Conn. ROV team 

Rudy Schlepp DOER ROV team 
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ADMINISTRATIVE 

Name Affiliation Role 

John Reed HBOI-FAU Chief Scientist 

Captain David Score 

 

NOAA Commanding Officer, Marine 

Operations Center – Atlantic 

CO, MOC 

LT Joshua Slater NOAA Ship Nancy Foster Ship Ops Officer 

Kevin Joy Univ. Connecticut ROV Ops 

Shirley Pomponi HBOI-FAU CIOERT, Director 

Ivar Babb Univ. Connecticut ROV Ops 

 

ITINERARY 

 

Sept. 9-11:  Staging at USCG pier, Key West, FL; ROV, MOCNESS, and Science 

mobilization 

Sept. 12:  Depart for Leg 1 operations 

Sept. 12-19:  Conduct operations on Pulley Ridge 

Sept 20-22:  Staging at USCG pier; crew rest days; switch out science and ROV crews for Leg 

2 

Sept. 23:  Depart for Leg 2 operations 

Sept. 23-30:   Conduct operations on deepwater reefs sites on Pourtalès Terrace 

Sept. 30:  Staging at USCG pier 

Sept. 31:   Demobilization of ROV, MOCNESS, and science gear 

 

SHIP AND ROV OPERATIONS 

 

Vessel operations are on a 24 hour workday.  Routine daily operations included ROV dives 

during the day (0700-1900); at night (2000-0600) were MOCNESS plankton tows, shipboard 

multibeam acoustic surveys, and CTD-rosette operations.   

 

Prior to each dive, the ship crew provided live ADCP data from the surface to the bottom of the 

water column to the ROV team.  Also the ship crew provided set and drift data for current and 

wind effects approximately 1 hour prior to ROV launch.  The ROV team and ship crew then 

determined the necessary launch site in order for the ROV to land near the on-bottom target site.  

In some situations, depending on depth, current and wind, the launch site was ½-1 nmi from the 

target site.  It is critical that the ROV crew and the personnel on the ship’s bridge have verbal 

contact throughout the dive and especially during launch and recovery.  It was very helpful for 

tracking the ROV and concurrent ship positioning that the bridge was provided with a video feed 

showing the multibeam sonar map with the ROV position.  This allowed the ROV team to show 

the bridge where they intend to move throughout the dive. 

 

KRAKEN 2 ROV 

 

University of Connecticut’s Kraken 2 ROV, a 1000-meter light-work class ROV, was used for 

benthic surveys and sampling (Figure 2).  This system operates with an electro-optic tether and 

can support two simultaneous high definition camera and up to four standard definition cameras. 
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The K2 also has a 6-function robotic arm, an extensible, insulated biobox and suction sample 

system with eight buckets for sample collection.  The ROV was deployed from the aft deck with 

the main deck crane, and the ROV depressor was deployed with the aft deck A-frame.  Major 

items that support ROV operations include: 

 ROV Control Van: 8'W x 20'L x 8-1/2'H ~ 12,000 lbs max 

 Isolation Transformer (460Vac to 208Vac): approximately 36"W x 24"D x 36"H ~ 550 

lbs in weight 

 Oceanographic Winch: 8'W x 6-1/2'D x 6-1/2'H ~ 5,500 lbs 

 Hydraulic Pressure Unit (HPU): 56-1/2"W x 41"D x 75"H ~ 1,750 lbs 

 Sheave for Umbilical: 36" diameter x 15"W 

 ROV Depressor Frame: 22"W x 45"L x 50-1/2"H ~ 1,050 lbs 

 Kraken2 (K2) ROV w/tool skid: 48"W x 96"L x 72"H ~ 2,300 lbs 

 K2 Tether Box (optional backup to 1000'): 54"W x 43"L x 33"H ~ approximately 500 lbs 

 Storage Totes (quantity 4): 43"L x 28"W x 20"H ~ stackable on deck 

 

 
Figure 3. Kraken 2 ROV, 1000-m working depth, equipped with HD camera, still camera, 

manipulator arm. Sampling array is mounted on sled beneath vehicle. 

 

ROV Research Tasks 

1. Conduct video and photo transects over selected areas of different habitat types. 

2. Make collections of benthic invertebrates (primarily scleractinian coral, black coral, 

gorgonians, sponges, and algae) from various habitats including high relief rock ledges 

and walls using various sampling gear. 

3. Collect live corals from selected sites and maintain in cold-water biobox on ROV. 

4. Collect invertebrates (sponges, gorgonians, algae) for biomedical research and maintain 

in cold water biobox on ROV. 

5. Collect various invertebrates for general taxonomy and analyses and place in quivers, 

suction buckets, or external boxes (in situ temp not required). 

6. Collect sediment core samples for oil analyses (if observed). 

7. Document habitat and samples with video and digital still images. 

8. Collect near-bottom water samples using a Niskin bottle mounted on the ROV. 
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ROV Dive Schedule 

The following was the tentative daily schedule: 

 0700: Prep ROV 

 0800:  Launch ROV.  Each dive typically lasted 4-5 hours, with 1-2 hour surface 

interval between dive sites.  Digital still images will be downloaded following 

each dive if required or at the end of the day. 

 1800-1900:  ROV on deck after final dive of day. 

 1900- 2000:  Complete download of ROV video and data, and maintenance. 

 

ROV Navigation and Event Data 

Following each dive day the ROV team provided the Chief Scientist with ROV tracking data 

from the WinFrog Integrated Navigation System for subsequent import into ArcGIS 10.0 for 

plotting dives on bathymetric maps.  The science team used a programmable X-Key
® 

keyboard 

tied into WinFrog system to log dive annotations throughout each dive.  This was used to log 

events, habitat and species documentation along with real-time depth, coordinates and CTD data. 

 

ROV Video/Photo Transects 

During each dive the primary objectives of the ROV dive were to document benthic habitat and 

fauna (fish, corals, sponges, algae), collect samples, and conduct photo transects which will be 

used for quantitative point counts of percent cover of coral and habitat type.  During the dive and 

especially during timed photo transects, the ROV was <1 m off bottom, and a speed over ground 

of ~1/4 knot.  Other times the SOG could be ½ to 1 knot depending on objectives. 

 

The high-definition (HD) video was the main camera for documenting the general benthic 

habitat.  The Kongsberg Maritime HD camera (Kongsberg OE14-502A, 800 TY lines resolution, 

50.5 dg wide field of view) was mounted on the K2 ROV’s pan/tilt unit with parallel lasers 

spaced at 20 cm.  The video footage was recorded continuously throughout the dive from surface 

to surface.  The camera was typically angled down ~30
o
 and to view both near and far to the 

horizon for fish aggregations.  A headset microphone was used for continuous audio annotations 

by the lead scientist describing events, habitat, and fauna which were recorded onto the video 

recordings.  A standard definition camera (Insite Pacific, Aurora; 570 horizontal TV lines, 73 dg 

angle width view) was mounted to the underside of the Kongsberg HD camera providing a wide 

angle, fixed focal length field of view overlapping that of the HD video camera with 20 cm 

parallel lasers in full view.  Along with being used for quantitative video data collection, this 

camera was used as the primary “pilot” view and also for recording fish observations.   

 

Digital still images were used primarily for the quantitative timed transects, providing images 

that will be used with CPCE
©

 (Kohler and Gill, 2006) to document percent cover of hard bottom, 

coral, and other benthic species.  The camera (Scorpio Plus from Insite Pacific with Nikon 

CoolPix 995 camera, 3.2 MP) was angled down close to 90
o
 and had parallel lasers (10 cm).  The 

camera settings were set at: shutter speed priority- 
1
/125 second; aperture variable; focal length 

(manual or automatic- as needed); each image was ~1-2 MB.  During quantitative transects, 

images were taken as quickly as possible to provide non-overlapping images (3-4/minute 

depending on strobe recycling rate).  Non-transect images taken of specific animals or habitat 

were noted in the database log.  Several hundred images were taken per dive.  Each photo 

filename was coded with corresponding UTC time code (using Stamp 2.8) of the image 
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collection which was imported into Access and linked to the ROV navigation data for site 

specific data of coordinates and depth and then imported into ArcGIS 10.0.   

 

ROV Video and Photo Media 

The high-definition video was recorded directly to a 3 terabyte (TB) hard disk array utilized as 

part of the UCONN ROV group’s HD video recording system.  The video recorded to this array 

was compressed and stored at 220 Mbps using the Apple ProRes 422 QuickTime
TM

 video 

compression codec.  Approximately 30 hr of video can be accommodated for temporary storage 

by this hard disk array.  These recordings will have no burned in data overlay (time, date, depth, 

coordinates), but have the corresponding UTC time code recorded to the time code track of the 

QuickTime
TM

 file.  These video files can be played back and viewed on a Mac or PC with a 

standard QuickTime
TM

 Player.  QuickTime Players of version 7.1.6 or greater are also capable of 

displaying the UTC time code associated with the video.  It should be noted that all drives 

connected to this video recording system will need to be formatted with the Mac OS Extended 

Volume Hard Drive Format (HFS+) to ensure proper storage of video files to hard disk.  At the 

conclusion of each dive day, the corresponding HD video files were copied to secondary 2 TB 

hard drives provided by the science party for science use and archival.  At 220 Mbps, ten hours 

of video will require approximately 1 TB of drive space. 

 

The video from the standard definition camera was routed in series to a pair of Sony DSR-20 

DVCAM decks and then onto a Pioneer DVD recorder.  Additionally, a Horita GPT RM-50 II 

video titler will be placed just prior to the recording decks and configured to provide a data 

overlay of UTC data/time, ROV latitude, longitude & depth burned into the video to be recorded.  

The Science Team provided two Sony DSR 11 DVCam recorders (HBOI-FAU) as spares and 

two Voyager Q docking stations to copy the HD video to 2 TB hard drives. 

 

ROV Collections and Samples 

Periodically during the dive and as directed by the lead scientist, sessile invertebrates (coral, 

gorgonians, sponges, algae, and other invertebrates) were collected using the ROV manipulator 

arm (6 function with fingers).  A coral cutting blade was attached to the manipulator claw for 

sampling soft corals.  The ROV team provided the following collection gear with the Kraken 2 

ROV: 6-function HYDRO-LEK hydraulic manipulator; 8-bucket rotary carousel with 7- liter 

suction buckets and suction hose; and a hydraulically extensible sample tray containing either 1) 

one 1" thick-walled polypropylene Biobox having external dimension of 36"L x 12"W x 10"H; 

or 2) 18 4"-diameter sampling quivers (PVC tubes) on a rotating tray.  Additional T-handle 

punch cores may be mounted in place of one of the quivers.  Because of the limitation of keeping 

specimens separated in the Biobox (especially important for coral genetic samples), the quivers 

and suction samples were used exclusively.  

 

General collections of marine invertebrates, algae, and microorganisms will be used for baseline 

assessment of taxonomy and biodiversity.  When available hard corals were collected for 

molecular coral health assessment and to determine genetic connectivity between regions (Drs. 

Joshua Voss, Sara Edge; with funding from NOAA CIOERT and FIO).  Shallow and mesophotic 

species were targeted on Pulley Ridge, including: Agaricia, Leptoseris,  Scolymia, Montastraea, 

and Madracis.  On Pourtalès Terrace deepwater species were targeted:  Sylaster, Lophelia, and 
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Enallopsammia.  Up to 3-5 scleractinian specimens (5 cm
2
 each) were collected at each site 

when possible. 

 

Some samples were subdivided onboard for microbial community profiling (flash frozen), gene 

expression profiling (TRIzol
®
 preservative and frozen), population genetics (95-100% ethanol 

and frozen).  Voucher specimens were made of each sample for museum archives (Harbor 

Branch Oceanographic Museum and/or USNM).  The subsamples for gene expression, microbial 

profiling, and population genetics will be exhausted following the experiments.  If corals with 

visually apparent oil deposits (or oil observed in adjacent sediments) are encountered, a 

subsample will also be preserved (frozen) for HPLC analysis.     

 

Some non-scleractinian samples were frozen and preserved for chemical fractionation, microbial 

isolations, genetic analysis of microbial communities and biosynthetic gene clusters.  After the 

expedition, some materials will be evaluated in a broad range of biological assays related to 

human disease both in the PIs’ laboratories and through collaborative agreements with 

researchers having complementary assays.  The active components will be purified and the 

structures defined through spectroscopic methods.   

 

MULTIBEAM SONAR SURVEYS AND MAPS 

 

Acoustic mapping with the Nancy Foster’s multibeam echosounders used the Simrad EM1002 

System (95 kHz, 20m-1000m; 0.5 Gb/hr for survey and processing) and Reson 7125 System 

(400 kHz and 200 kHz, 500 m max; 4 Gb/hr).  Target sites were selected by the Chief Scientist 

on Pulley Ridge (50-150 m) and Pourtalès Terrace (200-800 m).  At shallow depths of Pulley 

Ridge the Reson provided 1 m resolution, but deeper depths required the EM1002 at 5-10 m 

resolution.  Sonar water column data was not collected.  Approximately 6 hours of sonar survey 

(24:00-06:00) was conducted each night when not in transit. 

 

Targets included areas for which the science team does not having existing maps, and were used 

to guide subsequent ROV dive operations.  Whenever possible, shipboard sonar surveys were 

made the night prior to the ROV dive and the NOAA sonar team provided the Chief Scientist 

and ROV team GeoTIFF maps for each dive site as soon as possible after each sonar survey.  

Each survey was on the order of 3x 5 nmi depending on depth and time constraints.  These maps 

were loaded into the ROV team’s WinFrog integrated navigation system to be used during the 

dive to track the ROV’s position relative to bottom features.  Prior to each dive the Chief 

Scientist met with the ROV team to review the GeoTIFF map and to overlay waypoints for the 

ROV to navigate to during the dive. 

 

In addition the Chief Scientist has the following GeoTIFF maps which were used for some of the 

dive sites and will be made available to the ROV team prior to the cruise: 

1) Pulley Ridge HAPC multibeam sonar map-  Conducted and provided by D. Naar, USF. 

2) Pourtalès Terrace multibeam maps- Shipboard sonar during NOAA Ron Brown cruise, 

November 2010 (map source- T. Baptista, NOAA).  Currently only two small areas (~2 

nmi
2
) have been surveyed and are available.  These are of very low resolution and poor 

quality.   
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3) Regional NOAA bathymetric charts- Several NOAA charts for the region along the 

Florida coastline are available through NOAA as TIFF and/or SID images.  These have 

bathymetric contour lines but are not digitized; that is, the contour lines are not digitized.  

These have been georeferenced by the Chief Scientist and imported into ArcGIS 9.3 as 

GeoTIFF files.  Where multibeam data are not available (i.e., most of the Pourtalès  

Terrace), these maps were used for the ROV dive navigation and dive site planning. 

 

MOCNESS PLANKTON TRAWLS 

 

The Multiple Opening and Closing Net Sampling System (MOCNESS) was equipped with 

conductivity, temperature, fluorometer, transmissometer, dissolved oxygen and depth sensors, 

and EM conducting cable.  The ship provided the winch and EM conducting cable, and the 

University of Miami provided the MOCNESS gear.  Eight nets can be triggered from surface to 

open/close and sample at discrete depths to maximum depth of 500 m.  The MOCNESS plankton 

tows were conducted nightly for ~4 hours (~20:00- 24:00) whenever practical and when not 

transiting.  Two science team members assisted the UM technician and the ship’s deck crew for 

deployment and recovery.   

 

CTD 

 

The ship provided a SBE 911 CTD-rosette system which collected conductivity, temperature, 

depth, and fluorometry, and turbidity.  These data were used both to support sonar surveys 

(sound velocity) and to characterize hydrographic conditions at the dive sites.  CTD casts with 

the ship’s CTD-rosette were deployed nightly at each MOCNESS and multibeam site.   

 

BLUEFIN GLIDER OPERATIONS 

 

One Bluefin Robotics Spray Glider was deployed during Leg 1 on Pulley Ridge to collect 

oceanographic mid-water data and was recovered after the cruise near Pulley Ridge after 56 days 

and 3,211 dives.  It was programmed to conduct transects in the Pulley Ridge vicinity for nearly 

two months and then to surface for recovery at a specific time.  The glider is 2 m long, 0.2 m 

diameter with two 0.5 m wings, weighs 120 lbs, and has sensor configuration of: CTD, DO, Chl-

a, and Scattering.  A second glider (with sensor configuration: CTD, Refined Oil, Crude Oil) was 

to be deployed at Pulley Ridge and then to follow the Florida Current, across Pourtalès Terrace, 

and up the east coast of Florida for recovery.  Unfortunately the second glider had electronic 

problems and was not deployed.  A FAU student deployed the glider and received position 

updates and sensor datasets from the glider by email throughout the cruise; position updates were 

also via satellite phone from HBOI-FAU to prepare for recovery.  Once launched, the glider was 

piloted remotely (i.e., from the operation’s center at HBOI-FAU in consultation with CIOERT 

scientists). 
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CRUISE RESULTS 

 

 

HBOI-FAU AT-SEA DATABASE 

 

As part of our CIOERT Mesophotic Program, the HBOI-FAU deepwater benthic team developed 

a new and efficient Database Solution for Benthic Surveys that was used for the first time for this 

cruise and will be used in all future CIOERT mesophotic and deepwater surveys.  First, all time-

stamped ROV equipment (ROV video and still cameras, WinFrog, CTD, etc.) were synchronized 

before departure.  Over the past two years a Microsoft Access 2007 database was developed to 

compile and manage all data collected during CIOERT cruises, including: ROV navigation data, 

CTD data, samples data, site data, video and photograph data, ROV dive notes, multibeam sonar 

data, and metadata.  Any data collected that contains continuous real time date and time 

information was linked to ROV tracking data based on this information.  The Access database is 

then linked to ArcGIS 10 to visualize all the georeferenced spatial data.  This system will then 

later be used to aid in the characterization of the habitats. 
 

• In this database, all data sets are linked to the ROV track data every 1-2 seconds 

• These data are archived at HBOI-FAU’s DBMR Museum (Hard Drives and DVDs) and 

backed up on HBOI-FAU’s computer server  

• These data are then compiled in ArcGIS (version 10.0) which shows details maps of all 

the collection sites, and hot links to each sample, photograph, and other data 

 

A second part of this Solution for Benthic Surveys, was development of a Graphical User 

Interface called AnthSOA by SRI in collaboration with HBOI-FAU CIOERT.  This program 

which has been developed over the past year will be used for this cruise and future CIOERT 

cruises for the following: 

• Import and filter raw dive track data 

• Import and standardize CTD data 

• Import dive images 

• Links data sets for import into AnthoSOA, HBOI-FAU at-Sea Database, and ArcGIS 

 

Many ROVs used for science rely on Ultrashort Baseline Navigation (USBL) for tracking the 

ROV’s position throughout the dive every 1-2 seconds.  Depending on the equipment 

(transponders, software), depth, and other factors such as rugged topography, these data are 

inherently ‘noisy’ and often produce false echoes that may be 10s of meters from the actual ROV 

position.  Typical error is 10-20 m but may exceed 50-100 m.  The AnthoSOA software allows 

the user to add various layers of filter to the dive track data; altering several parameters including 

ROV speed, nearest neighboring points and other factors.  This then allows all the other data that 

will be linked to the ROV navigation data to have the most accurate location possible.  In 

combination with the HBOI-FAU at-Sea Database, these will provide CIOERT cruises the best 

Database Solution for Benthic Surveys, including: 

• Increase data entry: 

– Speed 

– Accuracy 

– Consistency 
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– User Friendly 

• Increase data reporting speed  

– With standardized automated reports 

• ArcGIS Mapping 

– Quick and easy shape files  

– Automatically updated into ArcGIS 

 

EDUCATION AND OUTREACH 

 

Education and outreach activities associated with the FLoSEE II expedition included: 

 Web site to include daily logs from sea, press kit, and links to educational resources 

related to DSCE 

 University student participation during the expedition, sponsored by CIOERT project 

6.3.1, “Ocean Discovery”: At-Sea Research Opportunities for the Next Generation of 

Ocean Scientists. 

 

The goal of the expedition education and outreach activities is to promote ocean literacy, 

knowledge of ocean ecosystems, and challenges of exploring and managing deep ocean frontiers, 

for public and classroom audiences, with a focus on CIOERT’s research themes.  Related 

activities included: 

 

Expedition Web Site- Dennis Hanisak, HBOI-FAU (at-sea lead), dhanisak@HBOI-

FAU.fau.edu; 

Andrew Shepard, UNCW (Webmaster), sheparda@uncw.edu: 

 

The FLoSEE II expedition web site (www.cioert.org/FLoSEE2) resembled the FLoSEE 2010 

expedition web site (www.cioert.org/FLoSEE) and includes information on the expedition 

(including the expedition plan, track, and overall schedule, and daily blogs), science resources 

(on CIOERT themes: mesophotic and deep water coral reefs, water column, and biomedical 

resources), and technology resources (e.g., undersea vehicles, featuring the Kraken ROV, 

seafloor mapping, and plankton sampling). 

 

News Media- Linda Joy, NOAA/OAR CIs, linda.joy@noaa.gov; Kim Amendola, NOAA 

SEFSC, kim.amendola@noaa.gov; Jan Petri, HBOI-FAU, petri@HBOI-FAU.fau.edu; Keeley 

Belva, NOAA/OER, keeley.belva@noaa.gov); also  coordination with David Hall, OMAO 

Public Affairs Officer: 

 

A press release on post-cruise discoveries was drafted by the Chief Scientist, reviewed by key 

participants, and distributed by the CIOERT partners and. NOAA’s OER Communication 

network. 

 

Skype
TM

 to High School Students – With NOAA’s approval to permit Skype
TM

 on the cruise, a 

30-minute Skype
TM

 session was held during the cruise that linked the cruise participants inside 

the ROV van during an actual dive with students and teachers of the Marine & Oceanographic 

Academy (MOA), which is located on the HBOI-FAU campus.  

 

mailto:dhanisak@hboi.fau.edu
mailto:dhanisak@hboi.fau.edu
mailto:sheparda@uncw.edu
http://www.cioert.org/flosee2
http://www.cioert.org/flosee
mailto:linda.joy@noaa.gov
mailto:kim.amendola@noaa.gov
mailto:petri@hboi.fau.edu
mailto:keeley.belva@noaa.gov
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At-Sea Opportunity for University Students - This expedition includes the second of a series 

of CIOERT “Ocean Discovery” cruises that will increase “hands-on”, at-sea, multi-disciplinary 

opportunities for university students in the CIOERT region, with each cruise focused on one or 

more of CIOERT’s themes.  The goal of this program is to facilitate students to become 

successful scientists through active participation and immersion in a multi-disciplinary ocean 

sciences research and monitoring cruise, followed by a rigorous, laboratory-based oceanographic 

research course.  A total of eight FAU graduate students (four each leg) participated in this cruise 

and participated in a course Immersion in Ocean Sciences taught this fall at HBOI-FAU/FAU 

(Lead Instructor: Dennis Hanisak).     

 

Student Reports 

The student reports that resulted from this cruise are the following which will be presented in the 

Final Cruise Report: 

 Morphological Characterization and Identification of Sponges Collected During FLoSEE 

II, J. Grima  

 Zooplankton Diversity and Abundance Within and Outside the Pourtalès Gyre, C. Kehler 

 Vertical Distribution and Development of Flatfish Larvae, B. Lieuwen  

 Characterization of the Water Column During FLoSEE II, R. Mulroy  

 Biodiversity and Abundance of Zooplankton in Two Regions of the Gulf of Mexico, N. 

Notarnicola  

 Bluefin Spray Glider, Survey of Pulley Ridge, D. Krupski  
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CRUISE SUMMARY 

 

Table 3 summarizes the results of Leg 1, September 12-19, 2011, including ROV dives, 

MOCNESS trawls, ROV samples collected, ROV photographs and videotapes, and multibeam 

sonar surveys.   

 

Table 3.  Summary of 2011 CIOERT FLoSEE II cruise, Leg 1, on the NOAA Ship Nancy 

Foster.  

 
 

ROV DIVE SITES 

 

Leg 1 (September 12-19) of the FLoSEE II cruise resulted in 12 ROV dives on Pulley Ridge and 

adjacent sites for a total bottom time of 58.5 hours, covering 16.08 km and at depths from 59 to 

827 m (Fig. 1, Table 4).   
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Table 4.  List of collection sites for Leg 1 of the CIOERT FLoSEE II Cruise on Pulley Ridge, 

September 12-19, 2011,  including ROV dives, CTD casts, and MOCNESS trawls. 

SITE # Method 

Bottom 

Time 

(min) 

Total 

Distance 

(km) 

Latitude            

(On Bottom) 

Longitude           

(On Bottom) 

Latitude      

(Off Bottom) 

Longitude      

(Off Bottom) 

Depth 

Range 

(m) 

13-IX-11-1 Kraken 2 - 1 423 1.44 24°57.6766'N 83°38.2409'W 24°58.2004'N 83°37.7321'W 59-68 

13-IX-11-2 Trawl 1 97   24°57.4010'N 83°38.2180'W 24°59.7980'N 83°36.7640'W 19-52 

13-IX-11-3 CTD_DN256_1     24°57.0000'N 83°38.0000'W     65 

14-IX-11-2 Kraken 2 - 2 206 1.39 24°56.0890'N 83°38.9735'W 24°56.6273'N 83°38.7573'W 60-65 

14-IX-11-3 Kraken 2 - 3 221 1.15 24°53.6955'N 83°39.5803'W 24°54.2374'N 83°39.4272'W 58-62 

14-IX-11-4 Trawl 2 60   24°48.0375'N 83°39.8984'W     18-50 

14-IX-11-5 CTD-DN257_1     24°57.4900'N 83°38.4900'W     63 

14-IX-11-6 CTD-DN257_2     24°56.1200'N 83°38.9500'W     59 

15-IX-11-1 Kraken 2 - 4 237 2.11 24°48.0480'N 83°40.1457'W 24°47.9789'N 83°41.3660'W 62-68 

15-IX-11-2 Kraken 2 - 5 222 1.7 24°48.0964'N 83°40.1521'W 24°48.0341'N 83°34.1356'W 62-68 

15-IX-11-3 Trawl 3 67   24°51.5480'N 83°40.4220'W     20-50 

15-IX-11-4 CTD DN258_1     24°50.3900'N 83°40.8300'W     69 

15-IX-11-5 CTD DN258_2     24°48.0200'N 83°40.4600'W     61 

16-IX-11-1 Kraken 2 - 6 246 1.79 24°50.9803'N 83°39.6496'W 24°50.6934'N 83°40.6570'W 54-71 

16-IX-11-2 Kraken 2 - 7 212 0.91 24°42.5010'N 83°41.7933'W 24°42.5593'N 83°42.3163'W 64-67 

16-IX-11-3 Trawl 4     24°42.6470'N 83°46.1430'W 24°44.5390'N 83°44.4530'W 23-61 

16-IX-11-4 CTD DN259_1     24°53.4600'N 83°38.8800'W     58 

16-IX-11-5 CTD DN259_2     24°50.9500'N 83°39.7200'W     61 

17-IX-11-1 Kraken 2 - 8 236 0.48 24°40.2112'N 83°43.2540'W 24°40.3123'N 83°43.2483'W 84-172 

17-IX-11-2 Kraken 2 - 9 222 1.39 24°46.0331'N 83°52.7326'W 24°46.6640'N 83°52.7759'W 97-167 

17-IX-11-3 Trawl 5 72   24°55.9880'N 83°46.7820'W 24°57.6280'N 83°45.4380'W 21-64 

17-IX-11-4 CTD DN260_1     24°41.7600'N 83°44.8400'W     106 

17-IX-11-5 CTD DN260_2     24°40.2500'N 83°43.2200'W     161 

18-IX-11-1 Kraken 2 - 10 276 1.2 24°55.4622'N 83°46.9065'W 24°56.0014'N 83°47.3606'W 80-87 

18-IX-11-2 Kraken 2 - 11 213 1.37 24°47.4692'N 83°53.9775'W 24°47.7943'N 83°54.4847'W 100-144 

18-IX-11-3 Trawl 6 62   24°40.0290'N 83°54.6860'W 24°41.5670'N 83°52.6100'W 67-331 

18-IX-11-4 CTD DN261_1     24°57.1400'N 83°45.6900'W     78 

18-IX-11-5 CTD DN261_2     24°55.4800'N 83°46.9900'W     82 

19-IX-11-1 Kraken 2 - 12 438 1.15 24°39.6902'N 83°55.0128'W 24°40.2444'N 83°55.3118'W 512-827 

19-IX-11-4 CTD DN262_1     24°39.7000'N 83°54.1300'W     580 

19-IX-11-5 CTD DN262_2     24°39.4000'N 83°54.9100'W     815 

 

 

SEADESC Report- Habitat and Biota Characterizations 

The SEADESC Level I Report (Southeastern United States Deep-Sea Corals) for each ROV dive 

is presented in Appendix 1.  This provides for each ROV dive the following data: cruise 

metadata, dive track overlaid on multibeam map, dive track data (start and end latitude/longitude, 

depth, distance traveled), objectives, general description of habitat and biota, and images of biota 

and habitat characteristic of the dive site.   
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ROV Dive Annotations 

Throughout each dive the PIs continuously annotated the video logging events every 1-5 

minutes.  Each event was coded with a date/time stamp which allowed it to be linked to the exact 

coordinates and depth of the ROV navigation log.  Commentary was provided describing 

geology, habitat, and biota.  These entire logs for all dives are presented in Appendix 2.  The full 

data set along with the ROV Navigation logs have been submitted to NOAA on CDs. 

 

Seven ROV dives and three MOCNESS trawls were conducted within the Pulley Ridge HAPC; 

one ROV dive and trawl was conducted on another ridge west of the main ridge; three dives and 

on trawl were made on the southern dropoff of Pulley Ridge, and one dive and trawl were made 

on a deepwater escarpment ~5 nmi south of Pulley Ridge.   These sites are summarized below. 

 

Sites within the Pulley Ridge HAPC 

Kraken 2-1 (main ridge, northern end of HAPC)- Conducted N-S transect parallel along top of 

main ridge.  Ridge crest relatively flat, 64-66 m depth, with series of low relief hummocks; 

nearly 100% hard bottom; 80-100% cover of 5-10 cm diameter rock rubble and cobble, patches 

of exposed sediment.  No hard coral observed except Scolymia.  Rhodophyta,  multiple species 

of 30 - 100+ cm flat blades (Halymenia, Kallymenia) are abundant. 

 

Kraken 2-2 (main ridge, northern end of HAPC)- Conducted N-S transect parallel along main 

ridge.  100% hard bottom, covered with rock rubble, cobble, and small boulders (5-50 cm 

diameter), and patches of sand and shell hash.  Series of low relief hummocks (2 m relief) on 

main ridge.  Numerous lionfish (>15 observed), red grouper and black grouper, and dense reef 

fish. Hard coral included Leptoseris (1 observed). Large bladed Rhodophyta and green alga 

Anadyomene are abundant. 

 

 
Figure 4.  Anadyonome green algae and coralline algal habitat; Kraken dive 2-4.   
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Kraken 2-3 (main ridge, central area of HAPC)- Conducted N-S transect parallel along main 

ridge.  100% hard bottom, covered with rock rubble, cobble, sand and shell hash.  Series of low 

relief hummocks (2 m relief) on main ridge.  Only one hard coral observed (Agaricia fragilis).  

Anadyomene dominates the benthos along with the large bladed Rhodophyta. 

 

Kraken 2-4 (main ridge, central area of HAPC)- Survey E-W transect perpendicular to main 

ridge in the middle region of Pulley Ridge following track line of USGS SeaBoss Site 13 dive in 

2004  (Hine et al., 2008).  100% hard bottom predominantly low relief; <10-20 cm rock rubble 

cobble, dead coral plates and very little exposed sediment.  The high points on top of the ridges 

are 64-65 m depth.  The valleys in between are ~66 m.  One small region on the east ridge and 

slightly west of the ridge had a population of live Agaricia lamarki, ~20 colonies counted.  The 

rest of the transect had only a few Agaricia and a few Montastraea cavernosa.  Several red 

grouper burrows were observed: 8-10 m diameter, 1-1.5 m deep.  Anadyomene dominates 75-

90% cover. 

 

 
Figure 5.  Agaricia coral plates; Kraken dive 2-6. 

 

Kraken 2-5 (main ridge, central area of HAPC)- Survey parallel to and 100 m north of Kraken 2-

4.  Transect started at east ridge crossing apparent valley and ended on the main west ridge.  

100% hard bottom predominantly low relief, <5-20 cm rock rubble and cobble, dead coral plates 

and very little exposed sediment.  Some small ledges with 30 cm relief.  The high points on the 

ridges are 64-65 m and the valleys in between are ~66 m.  Hard coral- few small patches of live 

coral were found along the transect, one within the east ridge region and one in the valley region 

between the ridges.  Each patch was no larger than 5x10 m dominated by 30-60 cm Agaricia 

lamarki and a few Montastraea cavernosa.  Anadyomene dominates 75-90% cover. 
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Kraken 2-6 (main ridge, central area of HAPC)- Survey E-W transect perpendicular to main 

ridge in the middle region of Pulley Ridge following track line of USGS SeaBoss Site 11 dive in 

2004  (Hine et al., 2008).  100% hard bottom predominantly low relief; rock rubble, cobble, dead 

coral plates 0.5 m diameter, 90% cover; small patches of exposed sand; 10-20 cm ledges relief.  

Few small patches of live coral were found along the transect; Agaricia lamarki 10-20 cm 

diameter present but uncommon; some Montastraea cavernosa, uncommon.  Several 8-10 m 

diameter red grouper burrows observed, 1-1.5 m deep. Anadyomene dominate, varying from 10-

50% cover. 

 

Kraken 2-7 (main ridge, southern area of HAPC)- Survey E-W transect perpendicular following 

track line of USGS SeaBoss Site 10 dive (Hine et al., 2008) at southern end of main ridge of 

Pulley Ridge.  100% hard bottom, predominantly flat, ~63 m depth; low relief, <10-20 cm, rock 

rubble, cobble, dead coral plates, and very little exposed sediment.  Hard coral consisted of patch 

about 5x10 m dominated 30 - 60 cm Agaricia lamarki and Montastraea cavernosa.  Eleven  

lionfish, rock beauty, purple reef fish, two lobster were observed.  Anadyomene and Lobophora 

dominant the benthos. 

 

 
Figure 6.  Lionfish line up along small ledge; Kraken dive 2-7. 

 

Sites on Pulley Ridge but outside boundaries of Pulley Ridge HAPC 

Kraken 2-10  (ridge ~7 nmi west of main Pulley Ridge)-  Survey northwest area of Pulley Ridge.  

Eastern base of east ridge is 86.4 m; 100% hard bottom, all rock rubble, cobble 5-10 cm, no dead 

plate coral.  Top of east ridge is 83.8 m; same habitat, no ledges, 75-90% cover rock rubble and 

cobble.  Dominant species include Anadyomene, Peyssonnelia, deep purple encrusting corallines; 

15-20 spp. of Demosponges. Very dense biota, dense sponges; densest seen on all of Pulley 

Ridge. 
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Kraken 2-8 (southern dropoff of Pulley Ridge)- New multibeam sonar (Nancy Foster, 2011) 

along the southeast drop-off of the Pulley Ridge terrace shows 50-m relief wall oriented NW to 

SE from 160 to 118 m; at the base of the wall are several 8 m tall rock piles or mounds.  Base of 

wall is 163 m with 30-45
o
 rock slope; 1-2 m outcrops and boulders.  Video of 5 abandoned fish 

traps with pile of long line on top.  Dominant fish include anthiids, 30-40cm scamp, bank 

butterfly, and roughtongue bass. 

 

 
Figure 7.  Ghost fish traps along dropoff of Pulley Ridge; Kraken dive 2-8. 

 

 
Figure 8.  Roughtongue bass; Kraken dive 2-8 

 

Kraken 2-9 (southern dropoff of Pulley Ridge)- Survey deep drop-off and escarpment at 

southwest corner of Pulley Ridge region within USF (D. Naar) multibeam sonar map.  

Conducted 1 nmi transect S-N on deep drop off, across and along each escarpment from 136 m 

to 98 m.  Sonar map shows a series of three escarpments on the wall.  100% hard bottom, rock 
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rubble, pavement, and ledges.  Lower ledge, 136-130 m depth. Some areas with 1-2 m ledges 

and rugged rock with dense population of reef fish; video of at least 3 large (60-100 cm) Warsaw 

grouper, some scamp, dozens of greater amberjack. 

 

 
Figure 9.  Large warsaw grouper on deep rocky wall; Kraken dive 2-9. 

 

Kraken 2-11 (southern dropoff of Pulley Ridge)- Survey southwest drop-off and escarpment of 

Pulley Ridge near Kraken 2-9.  Base of wall 122 m depth; 80% cover rubble and pavement; 111 

m, top edge.  Fish observations included two Warsaw grouper 60 cm, numerous scamp, 50 cm 

speckled hind, 2 snapper (dog snapper?), 60 cm gag (first seen on cruise). 

 

Site outside Pulley Ridge 

Kraken 2-12 (800 m Escarpment)- Survey rock escarpment at 800 m depth, ~6 nmi south of the 

Pulley Ridge.  The new Nancy Foster multibeam sonar shows 205 m high wall, base 825 m, top 

620 m. Depth 802 m- vertical, apparent consolidated white clay, horizontally layered, 2 m 

vertical escarpments; 1-2 m rock escarpments, 1 m boulders, pocketed consolidated clay; 1-2 m 

rock slab. Sparse colonies and rubble of Lophelia pertusa coral observed.  30 cm Beryx 

(barrelfish) present along with golden crab Chaceon fenneri. 

 

   
Figure 10.  Blind lobster Acanthacaris caeca by burrow; Kraken dive 2-12. 
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ROV Insitu Photos and Video 

A total of 60 hours of ROV dive videotapes with audio annotations (Appendix 2) were made 

which were recorded on hard drives, with copies on DV Cam and DVD.  A total of 3,880 in situ 

digital images were taken which included 206 images of collected species, 648 general habitat 

and species photos, and 2,947 quantitative transect photos.  The transect photos were taken 

generally straight down, perpendicular to the bottom, with parallel lasers so that the area of each 

image can be calculated using CPCe
©

 to determine species densities and percent cover of 

substrate and fauna.  These data will be analyzed and presented in the Final SEADESC Type II 

Report.  One copy of the video and photos is archived at HBOI-FAU, one set is with NOAA 

Fisheries (A. David), and one set is archived at NOAA Central Library (Table 1). 

 

The following sets of video were saved: 

Leg 1 (CIOERT):  HD Videotapes- One set of 2-TB hard drives to HBOI-FAU (CIOERT), and 1 

set to NOAA Fisheries (Andrew David, AD).  Total = Eight 2-TB hard drives (HBOI-FAU- 4, 

AD- 4).  Standard definition videotapes- 1 set of DV-Cam tapes to HBOI-FAU (CIOERT), 1 set 

of DV-Cam tapes to Andrew David.  Total = 7 dive days, 56 hours of tape; 56 DV-Cam tapes 

(HBOI-FAU- 28, AD- 28). 

 

Leg 2 (NOAA DSCRP): HD Videotapes- One set to HBOI-FAU (CIOERT), 1 set to Andrew 

David (NOAA Fisheries); AD will copy a third set for NOAA.  Total = Nine 2-TB hard drives 

(HBOI-FAU- 3, AD- 6).  Standard definition videotapes- 1 set of DV-Cam tapes to HBOI-FAU 

(CIOERT), 1 set of DV-Cam tapes to Andrew David; 1 set of DVDs for NOAA. Total = 6 dive 

days, 48 hours of tape; 48 DV-Cam tapes; 48 DVDs (HBOI-FAU- 24 tapes, AD- 24 tapes) 

 

SAMPLES  

 

During Leg 1 of the FLoSEE II Cruise on Pulley Ridge where currents were much lower than on 

Leg 2 on Pourtales Terrace, collections were less challenging.  A total of 160 specimens were 

collected during Leg 1 including 38 Cnidaria (19 Scleractinia, 12 Octocorallia, 6 Antipatharia), 

37 Porifera, 9 Echinodermata, 1 Mollusca, and 14 algae (Table 5).  Museum specimens are 

archived at HBOI-FAU; subsamples will go the National Museum of Natural History and 

specialists.  Samples were also collected for CIOERT’s coral health and biomedical research 

programs.  A total of 134 subsamples of the specimens were used for microbial analysis, 

chemical extracts, and DNA extracts.   

 

Table 5.  Samples collected by Kraken 2 ROV and MOCNESS trawls (plankton) during Leg 1 of 

the CIOERT FLoSEE II Cruise, September 12-19, 2011. 

Sample # Phylum Taxonomy Dive # 

Depth 

(m) 

13-IX-11-1-000 Cnidaria Scolymia sp. Kraken 2 - 1 66 

13-IX-11-1-001 Cnidaria Primnoidae Kraken 2 - 1 62 

13-IX-11-1-002 Chordata Didemnidae Kraken 2 - 1 61 

13-IX-11-1-003 Chordata Didemnidae Kraken 2 - 1 61 

13-IX-11-1-004 Cnidaria Hydroida sp. Kraken 2 - 1 65 

13-IX-11-1-005 Porifera Cinachyra sp. Kraken 2 - 1 65 
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13-IX-11-1-006 Porifera Halichondrida Kraken 2 - 1 65 

13-IX-11-1-007 Echinodermata Crinoidea Kraken 2 - 1 67 

13-IX-11-1-008 Porifera Astrophorida Kraken 2 - 1 67 

13-IX-11-1-009 Porifera Xestospongia muta Kraken 2 - 1 68 

13-IX-11-1-010 Echinodermata Narcissia sp. Kraken 2 - 1 68 

13-IX-11-1-011 Porifera Poecilosclerida Kraken 2 - 1 68 

13-IX-11-1-012 Porifera Poecilosclerida Kraken 2 - 1 68 

13-IX-11-1-013 Cnidaria Carijoa sp. Kraken 2 - 1 67 

13-IX-11-1-101 Rhodophyta Rhodymenia sp. Kraken 2 - 1 66 

13-IX-11-1-102 Rhodophyta Rhodophyta Kraken 2 - 1 66 

13-IX-11-1-301 Water/Plankton Water/Plankton Kraken 2 - 1 68 

13-IX-11-2-301 Water/Plankton Water/Plankton Trawl 1 51.8 

13-IX-11-2-302 Water/Plankton Water/Plankton Trawl 1 38.9 

13-IX-11-2-303 Water/Plankton Water/Plankton Trawl 1 38.2 

13-IX-11-2-304 Water/Plankton Water/Plankton Trawl 1 31.8 

13-IX-11-2-305 Water/Plankton Water/Plankton Trawl 1 29.1 

13-IX-11-2-306 Water/Plankton Water/Plankton Trawl 1 19 

13-IX-11-2-307 Water/Plankton Water/Plankton Trawl 1 19.2 

13-IX-11-2-308 Water/Plankton Water/Plankton Trawl 1 19 

14-IX-11-2-001 Cnidaria Stichopathes lutkeni Kraken 2 - 2 60 

14-IX-11-2-002 Echinodermata Gorgonocephalidae Kraken 2 - 2 60 

14-IX-11-2-003 Cnidaria Leptoseris cucullata Kraken 2 - 2 64 

14-IX-11-2-101 Rhodophyta Rhodophyta Kraken 2 - 2 61 

14-IX-11-2-102 Chlorophyta Anadyomene sp. Kraken 2 - 2 61 

14-IX-11-2-103 Rhodophyta Botryocladia sp. Kraken 2 - 2 61 

14-IX-11-3-001 Cnidaria Ellisellidae Kraken 2 - 3 60 

14-IX-11-3-002 Cnidaria Leiopathes sp. Kraken 2 - 3 61 

14-IX-11-3-003 Cnidaria Stichopathes sp. Kraken 2 - 3 61 

14-IX-11-3-004 Porifera Agelas clathrodes Kraken 2 - 3 58 

14-IX-11-3-005 Cnidaria Agaricia fragilis Kraken 2 - 3 58 

14-IX-11-3-006 Echinodermata Comatulida Kraken 2 - 3 unknown 

14-IX-11-3-101 Chlorophyta Chlorophyta Kraken 2 - 3 61 

14-IX-11-3-102 Ochrophyta Lobophora variegata Kraken 2 - 3 61 

14-IX-11-4-301 Water/Plankton Water/Plankton Trawl 2 50.1 

14-IX-11-4-302 Water/Plankton Water/Plankton Trawl 2 40.4 

14-IX-11-4-303 Water/Plankton Water/Plankton Trawl 2 37.6 

14-IX-11-4-304 Water/Plankton Water/Plankton Trawl 2 28.5 

14-IX-11-4-305 Water/Plankton Water/Plankton Trawl 2 28 

14-IX-11-4-306 Water/Plankton Water/Plankton Trawl 2 22.3 

14-IX-11-4-307 Water/Plankton Water/Plankton Trawl 2 18.3 

14-IX-11-4-308 Water/Plankton Water/Plankton Trawl 2 19.4 
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15-IX-11-1-001 Cnidaria Agaricia lamarcki Kraken 2 - 4 64 

15-IX-11-2-001 Cnidaria Montastraea cavernosa Kraken 2 - 5 67 

15-IX-11-2-002 Cnidaria Agaricia lamarcki Kraken 2 - 5 65 

15-IX-11-2-003 Cnidaria Montastraea cavernosa Kraken 2 - 5 65 

15-IX-11-2-004 Cnidaria Agaricia lamarcki Kraken 2 - 5 64 

15-IX-11-2-101 Chlorophyta Anadyomene menziesii Kraken 2 - 5 65 

15-IX-11-3-301 Water/Plankton Water/Plankton Trawl 3 47.1 

15-IX-11-3-302 Water/Plankton Water/Plankton Trawl 3 41.1 

15-IX-11-3-303 Water/Plankton Water/Plankton Trawl 3 40.9 

15-IX-11-3-304 Water/Plankton Water/Plankton Trawl 3 31.3 

15-IX-11-3-305 Water/Plankton Water/Plankton Trawl 3 27.3 

15-IX-11-3-306 Water/Plankton Water/Plankton Trawl 3 18.9 

15-IX-11-3-307 Water/Plankton Water/Plankton Trawl 3 20.2 

15-IX-11-3-308 Water/Plankton Water/Plankton Trawl 3 21 

16-IX-11-1-001 Cnidaria Agaricia lamarcki Kraken 2 - 6 64 

16-IX-11-1-002 Cnidaria Agaricia lamarcki Kraken 2 - 6 64 

16-IX-11-1-003 Cnidaria Agaricia lamarcki Kraken 2 - 6 66 

16-IX-11-1-004 Cnidaria Agaricia lamarcki Kraken 2 - 6 65 

16-IX-11-1-005 Cnidaria Montastraea cavernosa Kraken 2 - 6 65 

16-IX-11-1-006 Echinodermata Comatulida Kraken 2 - 6 66 

16-IX-11-1-007 Porifera Geodia gibberosa Kraken 2 - 6 70 

16-IX-11-1-101 Rhodophyta Corallinaceae Kraken 2 - 6 64 

16-IX-11-1-102 Chlorophyta Chlorophyta Kraken 2 - 6 66 

16-IX-11-2-001 Cnidaria Agaricia lamarcki Kraken 2 - 7 66.2 

16-IX-11-2-002 Cnidaria Montastraea cavernosa Kraken 2 - 7 66.5 

16-IX-11-2-003 Cnidaria Agaricia lamarcki Kraken 2 - 7 66.5 

16-IX-11-2-004 Cnidaria Antipathes atlantica Kraken 2 - 7 65.5 

16-IX-11-2-005 Porifera Demospongiae Kraken 2 - 7 64.2 

16-IX-11-2-006 Porifera Poecilosclerida Kraken 2 - 7 65.5 

16-IX-11-2-007 Porifera Niphates erecta Kraken 2 - 7 66 

16-IX-11-2-008 Porifera Tethya sp. Kraken 2 - 7 65 

16-IX-11-2-009 Porifera Demospongiae Kraken 2 - 7 65 

16-IX-11-2-010 Chordata Ascidiacea Kraken 2 - 7 65 

16-IX-11-2-011 Porifera Verongida Kraken 2 - 7 64.9 

16-IX-11-2-012 Porifera Demospongiae Kraken 2 - 7 66.3 

16-IX-11-3-301 Water/Plankton Water/Plankton Trawl 4 57.1 

16-IX-11-3-302 Water/Plankton Water/Plankton Trawl 4 50 

16-IX-11-3-303 Water/Plankton Water/Plankton Trawl 4 48.6 

16-IX-11-3-304 Water/Plankton Water/Plankton Trawl 4 40 

16-IX-11-3-305 Water/Plankton Water/Plankton Trawl 4 39.5 

16-IX-11-3-306 Water/Plankton Water/Plankton Trawl 4 33.1 
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16-IX-11-3-307 Water/Plankton Water/Plankton Trawl 4 25.1 

16-IX-11-3-308 Water/Plankton Water/Plankton Trawl 4 21.6 

17-IX-11-1-001 Porifera Porifera Kraken 2 - 8 169.9 

17-IX-11-1-002 Porifera Porifera Kraken 2 - 8 169.9 

17-IX-11-1-003 Porifera Porifera Kraken 2 - 8 169.9 

17-IX-11-1-004 Porifera Lithistida Kraken 2 - 8 169.9 

17-IX-11-1-005 Chordata Anthias nicholsi Kraken 2 - 8 163.6 

17-IX-11-1-006 Arthropoda Paguroidea Kraken 2 - 8 162 

17-IX-11-1-007 Porifera Lithistida Kraken 2 - 8 140 

17-IX-11-1-008 Cnidaria Antipathes hirta Kraken 2 - 8 120 

17-IX-11-1-009 Porifera Raspailiidae Kraken 2 - 8 117.5 

17-IX-11-1-101 Chlorophyta Chlorophyta Kraken 2 - 8 117.5 

17-IX-11-1-201 Porifera Porifera Kraken 2 - 8 171 

17-IX-11-2-001 Cnidaria Madrepora carolina Kraken 2 - 9 139 

17-IX-11-2-002 Cnidaria Paramuriceidae Kraken 2 - 9 107 

17-IX-11-2-003 Cnidaria Paramuriceidae Kraken 2 - 9 107 

17-IX-11-2-004 Porifera Demospongiae Kraken 2 - 9 107 

17-IX-11-2-005 Echinodermata Asteroschema sp. Kraken 2 - 9 107 

17-IX-11-2-301 Water/Plankton Water/Plankton Kraken 2 - 9 177 

17-IX-11-3-301 Water/Plankton Water/Plankton Trawl 5 59 

17-IX-11-3-302 Water/Plankton Water/Plankton Trawl 5 52.9 

17-IX-11-3-303 Water/Plankton Water/Plankton Trawl 5 48.3 

17-IX-11-3-304 Water/Plankton Water/Plankton Trawl 5 42.7 

17-IX-11-3-305 Water/Plankton Water/Plankton Trawl 5 37.9 

17-IX-11-3-306 Water/Plankton Water/Plankton Trawl 5 32 

17-IX-11-3-307 Water/Plankton Water/Plankton Trawl 5 21.3 

17-IX-11-3-308 Water/Plankton Water/Plankton Trawl 5 19.7 

18-IX-11-1-001 Porifera Poecilosclerida Kraken 2 - 10 83.8 

18-IX-11-1-002 Cnidaria Nicella guadalupensis Kraken 2 - 10 84 

18-IX-11-1-003 Porifera Axinellidae Kraken 2 - 10 84.5 

18-IX-11-1-004 Porifera Astrophorida Kraken 2 - 10 84.5 

18-IX-11-1-005 Porifera Demospongiae Kraken 2 - 10 84 

18-IX-11-1-006 Echinodermata Comatulida Kraken 2 - 10 84.5 

18-IX-11-1-007 Porifera Thorectidae Kraken 2 - 10 84 

18-IX-11-1-008 Porifera Spongosorites sp. Kraken 2 - 10 83.5 

18-IX-11-1-009 Porifera Agelas sp. Kraken 2 - 10 83.5 

18-IX-11-1-010 Porifera Discodermia sp. Kraken 2 - 10 80.5 

18-IX-11-1-101 Rhodophyta Rhodophyta Kraken 2 - 10 84 

18-IX-11-1-201 rock rock Kraken 2 - 10 84 

18-IX-11-2-001 Porifera Theonella sp. Kraken 2 - 11 122 

18-IX-11-2-002 Cnidaria Plexauridae Kraken 2 - 11 122 
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18-IX-11-2-003 Cnidaria Scolymia sp. Kraken 2 - 11 127.2 

18-IX-11-2-004 Porifera Demospongiae Kraken 2 - 11 114 

18-IX-11-2-101 Chlorophyta Verdigellas peltata Kraken 2 - 11 122 

18-IX-11-2-102 Chlorophyta Verdigellas peltata Kraken 2 - 11 115 

18-IX-11-3-301 Water/Plankton Water/Plankton Trawl 6 319.1 

18-IX-11-3-302 Water/Plankton Water/Plankton Trawl 6 299.4 

18-IX-11-3-303 Water/Plankton Water/Plankton Trawl 6 230.1 

18-IX-11-3-304 Water/Plankton Water/Plankton Trawl 6 200.9 

18-IX-11-3-305 Water/Plankton Water/Plankton Trawl 6 154.9 

18-IX-11-3-306 Water/Plankton Water/Plankton Trawl 6 108.8 

18-IX-11-3-307 Water/Plankton Water/Plankton Trawl 6 68.9 

18-IX-11-3-308 Water/Plankton Water/Plankton Trawl 6 64.1 

19-IX-11-1-001 Cnidaria Isididae Kraken 2 - 12 786 

19-IX-11-1-002 Porifera Hyalonema sp. Kraken 2 - 12 779 

19-IX-11-1-003 Porifera Chondrocladia sp. Kraken 2 - 12 779 

19-IX-11-1-004 Echinodermata Comatula sp. Kraken 2 - 12 767 

19-IX-11-1-005 Bryozoa Bryozoa Kraken 2 - 12 765 

19-IX-11-1-006 Cnidaria Paramuriceidae Kraken 2 - 12 755 

19-IX-11-1-007 Porifera Demospongiae Kraken 2 - 12 707 

19-IX-11-1-008 Porifera Hexactinellida Kraken 2 - 12 693 

19-IX-11-1-009 Cnidaria Antipathidae Kraken 2 - 12 694 

19-IX-11-1-010 Cnidaria Chysogorgiidae Kraken 2 - 12 667 

19-IX-11-1-011 Cnidaria Gorgonacea Kraken 2 - 12 633 

19-IX-11-1-012 Echinodermata Holothuroidea Kraken 2 - 12 632.5 

19-IX-11-1-013 Cnidaria Lophelia pertusa Kraken 2 - 12 630 

19-IX-11-1-014 Cnidaria Primnoidae Kraken 2 - 12 630 

19-IX-11-1-015 Arthropoda Galatheidae Kraken 2 - 12 630 

19-IX-11-1-016 Annelida Polychaeta Kraken 2 - 12 779 

19-IX-11-1-017 Arthropoda Eumunida picta Kraken 2 - 12 667 

19-IX-11-1-201 Sediment Sediment Kraken 2 - 12 825.5 

19-IX-11-1-202 Sediment Sediment Kraken 2 - 12 707 

 

 

SPECIES DISTRIBUTIONS 

 

Figures 11-17  shows the distribution of species of interest based solely on observations from 

these dives (Appendix 2).  This certainly does not mean to imply the relative abundance or 

overall distribution of these species over the entire Pulley Ridge region. 
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Figure 11.  Montastraea and Agaricia coral observations on FloSEE II ROV dives. 
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Figure 12. Montastraea and Agaricia coral observations, northern close-up of Pulley Ridge. 

 

Figure 13.  Montastraea and Agaricia coral observations, southern close-up of Pulley Ridge. 
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Figure 14. Anadyomene green algae observations on FloSEE II ROV dives. 
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Figure 15.  Bicolor damselfish and bluehead wrasse observations on FloSEE II ROV dives. 
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Figure 16.  Red grouper and lionfish observations on FloSEE II ROV dives. 
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Figure 17.  Xestospongia muta barrel sponge observations on FloSEE II ROV dives. 
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NANCY FOSTER MULTIBEAM SURVEYS 

 

During Leg 1 of the CIOERT FLoSEE II cruise, six sites were surveyed on Pulley Ridge for a 

total of 1-6 km
2
 with high-resolution (1-3 m) multibeam sonar by the survey team of the Nancy 

Foster (Fig. 1).  Previous multibeam sonar by D. Naar (USF) covered all of the southern portion 

of Pulley Ridge but is of lower resolution.  The new multibeam on top of the terrace is 1-m 

resolution and is able to distinguish red grouper burrows.  Three of the new multibeam maps are 

withion the Pulley Ridge HAPC; the rest are outside the HAPC: one was along the western ridge; 

one was along the southern dropoff of Pulley Ridge; and one was off Pulley Ridge on a 800 m 

depth escarpment.  These maps were ground-truthed with ten ROV dives described above.  The 

raw and processed sonar data are archived at HBOI-FAU, with copies at NOAA Fisheries (A. 

David), and NOAA National Geophysical Data Center (Table 1). 

 

MOCNESS TRAWLS 

 

A total of six plankton trawls were made with the multiple closing MOCNESS trawl (Fig. 1, 

Table 4).  These provide data on the plankton distribution throughout the water column over 

these deepwater reefs.  An important factor but relatively unknown is the bentho-pelagic 

coupling of the water column plankton community with the benthic coral and sponge 

community.   These data are being analyzed and will be presented in three student project reports 

in the Final Cruise Report: 

 

 Zooplankton Diversity and Abundance Within and Outside the Pourtalès Gyre 

 Vertical Distribution and Development of Flatfish Larvae 

 Biodiversity and Abundance of Zooplankton in Two Regions of the Gulf of Mexico. 

 

CTD 

 

CTD casts were generally conducted at each multibeam sonar site (Table 4).  Data included 

depth, salinity, dissolved oxygen, fluorometry, and turbidity.  These data are saved on CD and 

archived at HBOI-FAU, NOAA Fisheries (A. David), and NOAA Central Library (Table 1).  

These data are being analyzed and will be presented in a student project report in the Final 

Cruise Report:   

 

 
Figure 18. CTD cast on Pulley Ridge HAPC. 
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FUTURE WORK AND CONCLUSIONS 

 

This cruise which was funded in part by NOAA Deep Sea Coral Research and Technology 

Program (DSCRTP) and by HBOI-FAU’s Cooperative Institute for Ocean Exploration, 

Research, and Technology has resulted in a rich set of new data discovering and characterizing 

new deepwater reef sites on Pourtalès Terrace.  New multibeam sonar maps enabled discoveries 

of the southern-most known deepwater Lophelia coral reef in U.S. waters and deepwater 

sinkholes; new sonar maps and ground-truthing by ROV dives, MOCNESS trawls, and CTD 

casts have provided data for the first time characterizing the newly designated ‘East Hump’ 

shelf-edge MPA site, and eight additional sites within the newly designated deepwater coral 

HAPC on Pourtalès Terrace.  New information was collected on several high-relief features 

outside of the CHAPC which showed that extensive essential fish habitat and coral/sponge 

habitat exists outside the protected CHAPC boundaries.  These areas outside the current CHAPC 

should be of priority for future research cruises.  The new multibeam maps provided a wealth of 

information of potential sites for future ROV dives especially in the region where we found the 

Lophelia coral mound which was the first discovery of a Lophelia mound on Pourtalès Terrace.  

These data will be important for managers and scientists with NOAA Fisheries, the South 

Atlantic Fishery Management Council, The Florida Keys National Marine Sanctuary, NOAA 

DSCRTP, and NOAA Mesophotic Reef Ecosystem Program.  New data was collected on habitat, 

benthic species’ distributions, coral health, and commercially and recreationally important fish 

populations.  
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