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Purpose 
ó To discover and characterize mesophotic and deepwater 

reef habitats 
ó These data are of use to researchers, fishers, and state and federal agencies 

for conservation, protection, and regulating use of these critical resources. 
ó SAFMC, NOAA Fisheries, NOAA Sanctuaries, NOAA Deep Sea Coral 

Program, NOAA Mesophotic Ecosystem Program, DOE, BOEM, DEP, etc. 
 

ó Define species distributions- important benthic species 
that are of interest to state and federal agencies (hard 
corals, black coral, gorgonians, sponges) 

 
ó Define important habitats and Essential Fish Habitats for 

commercially and recreationally important species. 



Research Objectives 
ó Characterize community 

composition and structure 
of mesophotic reefs 
 
ó Determine connectivity 

between deep and shallow 
reefs; specifically as refugia 

 
ó Determine vulnerability to 

anthropogenic stress 



COIERT Expeditions 
ó Harbor Branch Oceanographic Institute (HBOI), Florida Atlantic 

University 
ó Mapped and characterized mesophotic and deep-water reefs in eastern 

GOM and southeastern U.S. 
ó Pulley Ridge HAPC- the deepest tropical coral reef ecosystem known off the 

southeast U.S. 
ó Southeastern U.S. shelf-edge MPAs 
ó Deep-water Coral HAPCs off southeastern U.S. 
ó Oculina HAPC and newly discovered deep-water Oculina Reefs 
ó Eastern GOM shelf-edge mesophotic reefs- BP oil response 

ó Funded by: 
ó NOAA's Cooperative Institute for Ocean Exploration, Research and 

Technology (CIOERT), NOAA CRCP, NOAA OER, and NOAA DSCRPT 



Pulley Ridge 
Facts about Pulley Ridge 
ó Deepest shallow-water reef 

in the US.  
ó 100+ km-long drowned, 

barrier islands ~ 250  
km west Key West, FL 
ó 60 m to 70 m deep 
ó Thriving on 1-2% of the 

available surface light ~ 5% 
of the light typically 
available to shallow-water 
reefs  



Pulley Ridge 
Protection  VS. Shallow Water  Corals  
ó Habitat Area of Particular 

Concern 2005 
ó Agaricia sp. is common, up to 

18% hard coral coverage in 
some areas (USGS 2005) 

ó Corals are considerably 
healthier then their shallow 
counterparts 
ó Experiencing stress from 

disease 
ó Global climate change 
ó Habitat loss 
ó Other human impacts 

ó Genetic interaction between 
shallow and deep reefs 



Johnson-Sea-Link II 

• 4 person manned sub 
• Extensive sampling 

capability 
• Can dive in more 

inclement weather,  
ó  > 4kts currents 

Data  
Collection 
Techniques 

UCONN Kraken ROV 
(Remote Operated 
Vehical) 

• Tethered vehicle  
• Smaller sampling 

capabilities 
• Live feed to the ship, so 

continuous annotations 
and longer dives 

Shipboard 
Multibeam Sonar 

• 1 m resolution 
• Shipboard sonar 
• 3D bathymetry 
• Georeferenced 
• Used for: 

ó Dive planning 
ó Data analysis 
ó Bottom type 

determination 

Shipboard CTD 

• Conductivity, 
Temperature, and Depth 
Sensors 

• Physical water data 

MOCNESS 

• Multiple 
Opening/Closing Net and 
Environmental Sensing 
System 



Data Collected 
Raw data 
ó ROV and Sub  

ó Georeferenced Bottom location 
ó Every 1-2 seconds 

ó CTD  
ó ROV or Sub 
ó Deck 

ó In situ Images 
ó Transect and general habitat 

ó Video footage 
ó Hand typed dive notes 

ó Species sightings 
ó Bottom type 
ó Habitat 

ó Samples Collected 



Samples Collected 
Sample Data 

ó Sample number  
ó Eg. 29-IX-11-2-3 

ó Milsortcode (database #) 
ó 201109292003 

ó In situ sample images 
ó Ex situ (deck) images 
ó Sub samples 
ó Vouchers 
ó Frozen samples 
 



Data Connection Types  
Milsortcode Connection 

Samples 
Species info 
• Multiple ID’s 
• Identifier 

Ex Situ 
Images 

In Situ 
Images 

Vouchers 
• Frozen 
• ETOH/FO 

Subsamples 
• DNA 
• RNA 
• Microbial 

Samples 
Species info 
• Multiple ID’s 
• Identifier 

Ex Situ 
Images 

In Situ 
Images Vouchers 

• Frozen 
• ETOH/FO 

Subsamples 
• DNA 
• RNA 
• Microbial 



Data Connection Types  
Date/Time Connection 

Dive Track 
(date/time) 

CTD (vehicle) 
• Any sensor data 
• Environmental / 

physical data 

In situ 
Photographs 
• General  
• Transect 

Samples 
• Species info 
• Ex Situ Images 
• In Situ Images 

Notes 
• Habitat 
• Bottom type 
• Target species 

Samples 
Species info 
• Multiple ID’s 
• Identifier 

Ex Situ 
Images 

In Situ 
Images Vouchers 

• Frozen 
• ETOH/FO 

Subsamples 
• DNA 
• RNA 
• Microbial 



Data Management 
ó Microsoft Access 
ó User Friendly 
ó Anyone can use forms 

with minimal training 
ó Speeds up data processing 
ó Increases accuracy 
ó Limiting data entry types 

ó Compiles extensive 
datasets in one place 
ó Easily connected to 

ArcCatalog via ODBC 



Cruise Entry Form 
Cruise Info Tab 



Site Entry 
Site Info Tab Photos Info Tab Dive 

Notes 



Sample Entry 
Sample Info Tab Species Identification Sample Location Sample Information Sample Photos Sub Samples Vouchers 



Sonar/Multibeam Entry Form 
Sonar Info Tab 



Photo and Tracks Importing 



SRI’s Graphical User Interface 
AnthoSOA 
ó Import and filter raw dive track data 
ó Import and standardize CTD data 
ó Import dive images 
ó Links data sets for import into AnthoSOA, Access at-

Sea Database, and ArcGIS 



SRI’s AnthoSOA 



Reports 
ó Sites 
ó Samples 
ó Metadata 
ó SEADESC 

 



2004 USGS SEABOSS Video 
Transects (Red) 



2011 CIOERT Cruise- Kraken ROV 
Dive Tracks (Blue)  



USGS SEABOSS Sites with 2011 
CIOERT ROV Dive Tracks  



Preliminary Results 
ó Coral Point Count with 

Excel Extensions 
ó External Analysis of 

Benthic Images  
ó Raw Percent Cover is 

brought into Access, 
Georeferenced and then 
mapped 
ó Kriging in ArcGIS shows 

% coverage prediction 
maps 

 



Analysis of Images 
ó Internal Species Counts 
ó Automatically calculates density of flora and fauna as the data is added 
ó Creates Graphs for reports and analysis 
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