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ABSTRACT

In 2004 a Summary Report (Reed 2004) was compiled by the Rk atquest of the South
Atlantic Fishery Management Council (SAFMC) to prova@reliminary, general summary on
the status of current knowledge concerning deep-water (> 20€efs) off the southeastern U.S.
from Florida to North Carolina. The purpose was to piraiareas of deep-water, live-bottom
habitats for: 1) potential designation as Habitat AdaBarticular Concern (HAPC) or Marine
Protected Areas (MPA) by the SAFMC, and 2) high-resolutiabitat maps and habitat
characterization studies.

The following report is an update to the 2004 Report that previder data collected from eight
expeditions using submersible or ROV off eastern Floridang@005 and 2006. Based on the
2004 Report and the data from this report that was presentie IRl to the Coral and Habitat
Advisory Panels (SAFMC meeting, June 2006), the SAFMC haigoged six new deep-water
reef HAPCs off southeastern US. The resource pol@ftine deep-water habitats in this region
is unknown in terms of fisheries and novel compoundstydie discovered from associated
fauna that may be developed as pharmaceutical drugs. tistiunvolving bottom trawling,
pipelines, or oil/gas production could negatively impacséihreefs.

JUSTIFICATION

The South Atlantic Fishery Management Council (R. Pag)ieequested that this update to the
2004 Report on the state of knowledge of deep sea coralstensy(DSCE) off Florida be
available in time for the Coral and Habitat Advisory &lammeeting of the SAFMC, June 9,
2006. The Council needs immediate scientific data and amfsconsiders designation of new
Habitat Areas of Particular Concern (HAPC) to prol@&CE areas. Such protection may be
needed to prevent long-term (perhaps permanent) damageasuas occurred on shallower
Oculina reefs off Florida andlophelia banks in the northeastern Atlantic, both destroyed ih par
by trawling. After trawlers were banned from feulina HAPC, there is justified concern that
trawlers may move to deeper habitats in search of vauadyhmercial fisheries, such as royal
red shrimp or benthic finfish. The resource potentidhefdeep-water habitats in this region is
unknown in terms of fisheries and novel compounds yeetdidcovered from associated fauna
that may be developed as pharmaceutical drugs. Althowgge thabitats are not currently
designated as MPAs or HAPCs, they are incredibly diversé irreplaceable resources.
Activities involving bottom trawling, pipelines, or oil/ggsoduction could negatively impact
these reefs.

OBJECTIVES

Objectives of this report and accompanying DVD are theviatig:
1) Compile a list of research cruises that exploreddixep-water reefs off eastern Florida
from 2005 to 2006.
2) Compile list of submersible dives, including dive numbeate, location, GPS
coordinates, depth, and habitat type for each dive (D&ael file).



3) Provide Powerpoint presentation of this report, includimgitu digital still images and
video of newly discovered bottom habitat, that was mrteskto the Coral and Habitat
Advisory Panels meeting of the SAFMC, June 9, 2006 (Dpji2file).

4) Provide Cruise Report from the following expeditionorida’'s Deep-Water Oases:
Exploration of Deep Reef Ecosystems, May 31- June 9, 2D0M®- ppt file). This
expedition provided for the first time an assessmenthef biodiversity and relative
abundance of the benthic, fish and zooplankton communigeslogical features;
physical processes; and biochemical compounds of intlerestrug discovery within a
deep-water reef ecosystem.

INTRODUCTION

Deep-Sea Coral Reefs (from Reed, 2004)

Deep-water reefs are sometimes defined as biohernad,bamks, or lithoherms (Teichert, 1958;
Stetson et al., 1962; Neumann et al., 1977; Wilson, 197%,R880; Freiwald et al. 1997; Fossa
et al. 2000; Paull et al., 2000). Some deep-water reefsstai caps of living coral on mounds
of unconsolidated mud and coral debris, such as ocukna andLophelia coral reefs (Reed
2002a,b; Reed et al. 2005, 2006), whereas deep-water lithoherndefened as high-relief,
lithified carbonate limestone mounds rather than usmlidated mud mounds (Neumann et al.,
1977). Rogers (1999) has suggested that deep-water coral sofladirwithin the definition of a
coral reef based on their physical and biological atarstics. Various types of deep-water,
high-relief bioherms are common off the southeastertetdiStates, along the base of the Florida-
Hatteras Slope, on the Blake Plateau, in the Sw&iorida, and eastern Gulf of Mexico (Reed et
al., 2005, 2006). Only a small percentage of deep-watés F@ave had their benthic and fish
resources characterized.

Florida DSCE

Deep sea coral ecosystems (DSCE) in U.S. EEZ watess along the eastern and southwest
Florida shelf slope (in addition to tl@culina Marine Protected Area and deep shelf-edge reefs
with hermatypic coral). These include a variety othhiglief, hard-bottom, live-bottom habitats
at numerous sites along the base of the Florida-Hatt8l@pe off northeastern and central
eastern Florida, the Straits of Florida, the Miamirdee and Pourtales Terrace off southeastern
Florida, and the southwestern Florida shelf slope. predominate coral on these reefs are the
azooxanthellate, colonial scleractinian coradlsphelia pertusa, Madrepora oculata, and
Enallopsammia profunda; various species of hydrocorals of the family Stylagée, and species

of the bamboo octocoral of the family Isididae. Mas types of high-relief, live-bottom habitat
have been discovered in the areaphelia mud mounds, lithoherms, sinkholes, ancient Miocene
escarpments and karst topographic features (Reed 2002b; Raéd 2804a,b, 2005, 2006).
These all provide hard-bottom substrate and habitat feieesacrofauna including deep-water
corals, octocorals (gorgonians), black coral, and spongkgh in turn provide habitat and
living space for a relatively unknown but biologicallghr and diverse community of associated
fish, crustaceans, mollusks, echinoderms, polychaete smahculan worms, and other
macrofauna, many of which are undoubtedly undescribedespec

Recent research expeditions by Principal Investigator), (Bl Reed, Harbor Branch
Oceanographic Institution (HBOI), using HOVs (human ocedpiehicle) and ROVs (remotely



operated vehicle) along with previous research by the #keiri990s and 1980s, have compiled
new information on the status, distribution, habitat] hiodiversity of some of these relatively
unknown and newly discovered deep reef ecosystems. In @0fdg a State of Florida funded
mission with theJohnson-Sea-Link (JS.) Submersible, the PI discovered nearly 300 potential
targets during echosounder transects that may be newlydi®d deep-water reefs off the east
coast of Florida, some of which are up to 168 m (550 fedtgight at depths of 732 m (2400
feet) (Reed and Wright, 2004; Reed et al., 2004b, 2005, 2006). Hepedit 2002 and 2003
for biomedical research by the Pl and funded by theoNati Oceanic and Atmospheric
Administration’s Office of Ocean Exploration (NOABGE) enabled preliminary exploration of
additional deep-water reef sites in the western Atda(Blake Plateau) and eastern Gulf of
Mexico on southwest Florida shelf slope (Reed, 2003, 2004} &a& Pomponi, 2002b; Reed et
al., 2002, 2003, 2004d, 2006). These were the first HOV and R@¢ dver to document the
habitat and benthic biodiversity of some of these redtiunknown deep-water reefs.

This report provides new information based on eight @xjp@s on deep-water reefs off eastern
Florida and Straits of Florida using submersible or ROVdu2i005 and 2006.

RESULTS
Cruise Summaries

The following summarizes all expeditions that exptbrdeep-water reefs off eastern Florida
during 2005 and 2006.

1) Title: Florida’s Deep-Water Oases: Exploration of Deepf Eeesystems
Institutionn Harbor Branch Oceanographic Institution (HBOI), Dwisiof Biomedical
Marine Research (DBMR)
Principal Investigatorsiohn Reed, Amy Wright (HBOI)
Ship/SubmersibteR/V Seward Johnson, Johnson-Sea-Link | submersible
Dates April 4-15, 2005
Location Bahamas- Bimini, Cay Sal; Florida- Miami Terrace
Number of submersible dive$8
New reef sites discovered new reef sites ground truthed w/ sub

2) Title: Center of Excellence for Biotechnology and Marin@nBedical Research-
Exploration of Deep Reef Ecosystems
Institutions Harbor Branch Oceanographic Institution (HBOI), DivisiohBiomedical
Marine Research (DBMR); Florida Atlantic University,ei@er of Excellence for
Biotechnology and Marine Biomedical Research
Principal InvestigatorsJohn Reed, Amy Wright, Shirley Pomponi (HBOI); RussrKe
Frank Mari (FAU)
Ship/SubmersibteR/V Seward Johnson, Johnson-Sea-Link | submersible
Dates August 2-16, 2005
Location Miami Terrace, Straits of Florida
Number of submersible dive27
New reef sites discoverefl new reef sites ground truthed w/ sub




3)

4)

5)

Title: Florida’s Deep-Water Oases: Exploration of Deepf Eeesystems

Institutions Harbor Branch Oceanographic Institution (HBOI), DivisiohBiomedical
Marine Research (DBMR); Oregon Institute of Marine 8gyl, NOVA Southeastern
University, Smithsonian Institution, NOAA Office of OgeaExploration (funding
agency)

Principal InvestigatorsSandra Brooke (OIMB), John Reed (HBOI), Charles Muwgsi
(NOVA)

Ship/SubmersibteR/V Seward Johnson, Johnson-Sea-Link | submersible

Dates Nov. 7-20, 2005

Location FloridaLophelia Reefs, Miami and Pourtales Terrace

Number of submersible dive$4

New reef sites discovere® new reef sites ground truthed w/ sub; 31 new potential
targets from echosounder

Title: Seafarer Proposed Natural Gas Pipeline Route Deep-@latecy

Institutions Harbor Branch Oceanographic Institution (HBOI), ENSétp.

Principal InvestigatorJohn Reed (HBOI)

Ship/SubmersibteR/V Seward Johnson, Johnson-Sea-Link | submersible

Dates February 28- March 7, 2006

Location FloridaLophelia Reefs, Straits of Florida

Number of submersible dives: 9

New reef sites discovered new reef site ground truthed w/ sub; 18 nm ground truthed
w/ sub

Title: Calypso Proposed Natural Gas Deep-Water Port Siteepurv

Institutions NOVA Southeastern University, Harbor Branch Oceanagcalnstitution
(HBOI), Florida Fish and Wildlife Research Institutéaval Surface Warfare Center,
Suez Inc.

Principal Investigator Charles Messing (NOVA), John Reed (HBOI), Sandra Brooke
(FWRI)

Ship/SubmersibteR/V Walton Smith, TONGS ROV

Dates April 15-18, 2006

Location Miami Terrace, Straits of Florida

Number of ROV divesl5 transect legs

New reef sites discovere@42 nm ground truthed w/ ROV; 36 reef/hard bottom sites
recorded

6) Title: Calypso Proposed Natural Gas Pipeline Route Deep-\Sateey

Institutions NOVA Southeastern University, Harbor Branch Oceanagcalnstitution
(HBOI), Naval Surface Warfare Center, Suez Inc.

Principal InvestigatarCharles Messing (NOVA), John Reed (HBOI)
Ship/SubmersibteR/V Walton Smith, TONGS ROV

Dates May 11-15, 2006

Location Miami Terrace, Straits of Florida




Number of ROV divesl5 transect legs
New reef sites discovere0 nm ground truthed w/ ROV, 51 reef/hard bottom sites
recorded

7) Title: Florida’s Deep-Water Oases: Exploration of Deepf Eeesystems
Institutionn Harbor Branch Oceanographic Institution (HBOI), Dwisiof Biomedical
Marine Research (DBMR); University of Miami, RSMAS
Principal Investigators John Reed, Shirley Pomponi, Amy Wright (HBOI); Mark
Grasmueck, Gregor Eberli (UM)
Ship/SubmersibteR/V Seward Johnson, Johnson-Sea-Link Il submersible
Dates May 22-30, 2006
Location Bahamas- Bimini, Lucaya; Florida- Miami Terrace
Number of submersible dive$2
New reef sites discovere8l new reef sites ground truthed w/ sub; four 2x2 nm high def
multibeam maps groundtruthed

8) Title: Florida’'s Deep-Water Oases: Exploration of Deepf BEeesystems
Institutionn Harbor Branch Oceanographic Institution (HBOI), Dwisiof Biomedical
Marine Research (DBMR); University of Miami, RSMASIofAda Fish and Wildlife
Research Institute; NOVA Southeastern University; Unitaecd Florida
Principal InvestigatorsJohn Reed, Tracey Sutton, Tammy Frank, Marsh Youngbluth
(HBOI); Charles Messing (NOVA); Chuck Jacoby (UF); Rab&insburg, Chris
Langdon (UM); Tina Udouj (FWRI)
Ship/SubmersibteR/V Seward Johnson, Johnson-Sea-Link Il submersible
Dates May 31- June 9, 2006
Location Miami Terrace, Straits of Florida
Number of submersible dive$6
New reef sites discovere® reef sites ground truthed w/ sub. Detailed ecoldgica
assessment of the biodiversity and relative abundasfcghe benthic, fish and
zooplankton communities; geological features; physical psssewithin this ecosystem;
and biochemical compounds of interest for drug discovery.
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