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FLORIDA SHELF EDGE EXPLORATION (FLoSEE)
Expedition Summary—Leg 1, July 9-14, 2010:

Goals:

The Florida peninsula sits atop the Florida Platform, a carbonate structure that extends 4 to 100 miles offshore on the east and west coasts, respectively. The platform or shelf edge lies around 100 meters in depth, and includes the mesophotic (mid-light) zone, where a multitude of organisms rely on photosynthetic processes for survival.  Unburdened by coastal sediments, much of this frontier is exposed hardpan that can be inhabited by reef species, such as corals, sponges, and algae.  These “live bottom” reefs attract animals including benthic and pelagic fish, many of commercial importance.  Florida’s shelf edge is bathed by the Florida Current and Gulf Stream around the Keys and the east coast.  These currents enhance the food supply for the reef communities.  The depth and currents also make the shelf edge frontier difficult to access and study.

Leg 1 of the FLoSEE expedition focused on reefs from Miami to the Dry Tortugas, at depths from 25 to 500 m (Figure 1).  Many of the sites are located in marine reserves designated by regional fishery management councils off the southeast U.S and in the Gulf of Mexico to protect coral habitat and over-fished reef fish populations.  The goal of CIOERT’s mesophotic reef project is to further our understanding of where the most productive deep reefs exist and how they may be connected to shallow reef ecosystems around Florida, in terms of shared populations and productivity.  The second major goal is to assess the condition of these deep reefs prior to potential impacts from the DWH oil spill.
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Figure 1.  Major deep-water and shelf-edge (mesophotic) coral and hard bottom habitats in the Gulf of Mexico, Straits of Florida, and off the east coast of Florida. Sites of FLoSEE operations are highlighted in red, with diamonds indicating sites of Johnson-Sea-Link submersible dives during Leg 1. Sites to be visited in future legs are highlighted in green. The area highlighted in blue off of the east coast of Florida is Coral Habitat Areas of Particular Concern (HAPC).  The area highlighted in blue in the northern Gulf of Mexico is the site of the Deepwater Horizon oil spill and NOAA’s 24-hr prediction as of July 14, 2010. 

FLoSEE Research Objectives:
Three months after the Deepwater Horizon (DWH) oil spill, and before extensive oil impacts reach shelf-edge reefs in the eastern Gulf of Mexico, NOAA’s Cooperative Institute for Ocean Exploration, Research and Technology (CIOERT) is conducting a rapid response, multi-disciplinary, multi-institutional expedition to assess the impacts of the DWH oil spill on mesophotic and deepwater ecosystems from the Florida Keys to the Mississippi coast.  We will use CIOERT expertise, tools, and technologies to address critical research needs associated with the DWH oil spill and the potential impacts on the health of diverse ecosystems throughout the Gulf of Mexico, Florida Keys, and southeastern U.S. continental shelf.  The expedition will utilize both manned and unmanned submersibles, as well as a variety of midwater samplers and sensors, to collect baseline data on benthic and pelagic communities, water and sediment chemistry. Working closely with NRDA-trained technicians, the expedition will characterize sub-surface spill properties
 and identify impacts on deep-reef resources. The expedition is closely integrated with other NOAA missions, complementing them in information collected and areas sampled.
Mission objectives are to:

· perform benthic and mid-water habitat baseline and oil impact assessments related 
to the DWH oil spill, targeting deep-water and shelf-edge reefs, and hard-bottom 
essential fish habitat; these include:

· Deep-water Coral and Mesophotic Reef Ecosystems

· Stress Responses of Corals and Other Marine Invertebrates Exposed to Oil and Chemical Dispersants

· Quantitative Assessment of Zooplankton

· Chemical Analysis of Sessile Benthic Taxa and Biomedical Resources
· document oil and dispersant impact on benthic and mid-water habitats and marine organisms within these target areas; 

· document location of submerged oil plumes, if encountered; and

· conduct education and outreach activities; these include:

· An education leg during which university students, working with members of each of the research teams, will collect samples and analyze data to understand and characterize selected benthic and pelagic habitats
· Daily logs and other cruise resources on www.cioert.org.   

CIOERT scientific efforts will focus on biological impacts of the oil spill.  A high priority for additional expertise to be provided by NOAA or other invited scientists is detection of sub-surface plumes of oil and data collection needed for developing and inputting into physical oceanographic models. 

Data and samples will be provided to NOAA for inclusion in their programs to:
· measure immediate ecological impacts, 

· plan for longer-term environmental monitoring, mitigation of impacts resulting from the Deepwater Horizon spill, and restoration of impacted areas, and  

· develop physical oceanographic models to help predict the movement of submerged oil.

Approach:

The primary tools used to address these objectives are the Johnson-Sea-Link (JSL) submersible, equipped with video and still cameras and a variety of sampling equipment, and SCUBA diving for shallower reefs (<30m).  Using seafloor maps from previously collected acoustic surveys, dives were planned to cover areas that have not been explored during previous dives, areas that have been visited during previous diving expeditions to enable temporal comparisons, and in and outside marine reserves.  Chemical sensors on the submersible and CTD rosette casts are being used to measure a suite of water quality parameters and to detect oil. 

Results:

Weather was exceptional during leg 1, enabling completion of all planned dives (Table 1), except one JSL dive aborted due to strong currents.  Reefs were explored from Miami to Key West (Figure 1).  The submersible and SCUBA dives resulted in: over 35 hours of video transects and qualitative footage; 700 underwater still images from the JSL; 270 underwater still images from SCUBA dives; over 250 deck photos documenting operations; deck photos of all samples collected during SCUBA and JSL dives; 68 invertebrate and algal specimens (61 from JSL collections, 7 from scuba collections) and 6 sediment grabs from the JSL.  CTD casts were made at every dive location, a total of 9 casts and 96 bottle samples from depths of 0-500 meters.  Video footage, still photographs, biological, chemical, and sediment samples will be analyzed after the expedition. 

Immediate Discoveries:

The reefs visited ranged from low relief hardpan with sparse cover, to high relief with dense cover of corals, sponges, and other sessile, benthic species. Similarly, fish populations varied considerably among sites.  It was encouraging to see high density of fish populations and some very large groupers in the Tortugas Ecological Reserves (TER), as well as abundant scamp at the Key West bioherms.  We observed high relief coral reefs just outside of the western boundary of the southern TER.  At this same location, we observed extensive fishing gear, including traps and lines, and related damage to sponges and corals.

We documented three lionfish during the submersible and SCUBA dives. Records will be submitted to the USGS database (http://nas.er.usgs.gov/taxgroup/fish/lionfishdistribution.aspx).  

We did not observe any surface or subsurface oil.  Water samples taken according to NRDA protocols were off-loaded in Key West and will be analyzed by certified NRDA laboratories.

Submersible operations are critical to the study of mesophotic deep reefs. Currents were often very high at shelf edge locations; only one dive had to be aborted because the sub could not maintain position in the strong currents.  Technical divers or ROVs would be seriously challenged in attempting to observe and sample rugged and delicate live bottom areas in these conditions.  The power, weight, and payloads of the JSL allow us to go places that are inaccessible to other technologies.

Table 1.  FLoSEE leg 1 dive information.

	Date
	Dive
	Location
	Bottom time (hr)
	Max Depth (m)

	7/9
	SCUBA 1
	Nearshore reef off Fort Pierce, FL
	3.2
	7

	
	JSLII-3771
	Miami Terrace
	2.8
	440

	7/10
	JSLII3772
	Miami Terrace
	2.6
	416

	7/11
	JSLII3773
	Pourtales Terrace, Alligator Bioherms
	2.2
	222

	
	SCUBA 2
	Tennessee Reef, FKNMS
	2
	27

	
	JSLII3774
	Pourtales Terrace, Priscilla Bump
	0
	200

	7/12
	JSLII3775
	Tortugas Bank
	3.1
	52

	
	SCUBA 3
	Tortugas Ecological Reserve (TER) North
	2.8
	22

	
	SCUBA 4
	TER North
	1
	26

	
	JSLII3776
	TER-South
	2.2
	61

	
	SCUBA 5
	TER-North
	1
	15

	7/13
	JSLII3777
	TER-South, Riley’s Hump
	3.1
	

	
	SCUBA 6
	TER-South, Riley’s Hump
	2
	30

	
	JSLII3778
	TER-South, Miller’s Ledge
	3.1
	124

	7/14
	JSLII3779
	Key West Sink Hole B
	3
	427

	
	JSLII3780
	Key West Bioherm
	1.3
	256

	
	
	Total
	35.4
	


FLoSEE Team- Leg 1:

Leg 1 Science Team:

Dr. Shirley Pomponi, HBOI/FAU- chief scientist, natural products

Mr. John Reed, HBOI/FAU - deep coral reef ecology 

Dr. Joshua Voss, HBOI/FAU - coral ecology and health, molecular ecology
Mr. John Kloske, SRI International - GIS, mapping

Walter “Chip” Maxwell, Univ. of Miami - CTD rosette and ship flow-through sensors

Don Cucchiara, Univ. of Miami - CTD rosette and ship flow-through sensors

Dan Rowan, HBOI/FAU – student, coral biology
Chris Gardner, NOAA Fisheries-Panama City Lab - fish ecology

Andre Ferreira, CEPEMAR - observer, water sampling

Tara Pitts, HBOI/FAU- microbiology, natural products

Kathleen Janda, HBOI/FAU – microbiology, natural products

Stephanie Rogers, HBOI/FAU- data management, GIS

Brian Cousin, HBOI/FAU - videography, photography

Sara Wood, HBOI/FAU - natural products chemistry
Jenny Grima, HBOI/FAU - student, sponge cell culture
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