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ABSTRACT 
 
This report was compiled at the request of the South Atlantic Fishery Management Council 
(SAFMC) to provide a preliminary, general summary on the status of current knowledge 
concerning deep-water (> 200 m) reefs off the southeastern U.S. from Florida to North Carolina.  
The outcome will provide target areas of deep-water, live-bottom habitats for: 1) potential 
designation as Habitat Areas of Particular Concern (HAPC) or Marine Protected Areas (MPA) 
by the SAFMC, and 2) high-resolution habitat maps and habitat characterization studies.  The 
resource potential of the deep-water habitats in this region is unknown in terms of fisheries and 
novel compounds yet to be discovered from associated fauna that may be developed as 
pharmaceutical drugs.  Although these habitats have not been designated as MPAs or HAPCs, 
they are incredibly diverse and irreplaceable resources.  Activities involving bottom trawling, 
pipelines, or oil/gas production could negatively impact these reefs.  This report primarily 
summarizes recent submersible data regarding deep-water reefs off Florida but also includes sites 
off Georgia and South Carolina.  A report on the North Carolina reefs has been submitted 
separately by Dr. Steve Ross, UNCW.  This report does not include the deep-water Oculina reefs 
off central eastern Florida or deep shelf-edge reefs with hermatypic coral (<100 m). The sites 
included in this report are the following: 1) Stetson Reefs- hundreds of pinnacles along the 
eastern Blake Plateau off South Carolina include a 152-m tall pinnacle (822 m depth) where 
recent submerisible dives discovered live bushes of Lophelia coral, sponges, gorgonians, and 
black coral bushes.  2)  Savannah Lithoherms- numerous lithoherms at depths of 550 m with 
relief up to 60 m provide live-bottom habitat.  3) East Florida Lophelia Reefs-  echosounder 
transects along a 222-km stretch off eastern Florida (depth 700-800 m) mapped hundreds of 15-
152 m tall coral pinnacles and lithoherms.  4,5)  Miami Terrace and Pourtales Terrace- Miocene 
age terraces off southeastern Florida and the Florida reef tract provide high-relief, hard-bottom 
habitats and rich benthic communites.  6) SW Florida Lithoherms- in the Gulf of Mexico off the 
southwestern Florida shelf slope, 15-m tall Lophelia coral lithoherms (500 m depth) are 
described the first time from SEABEAM and ROV dives.   
 
JUSTIFICATION 
 
The South Atlantic Fishery Management Council (R. Pugliese) requested that this preliminary 
summary report on the state of knowledge of Deep Sea Coral Ecosystems (DSCE) in the region 
be available in time for the Habitat Advisory Panel meeting of the SAFMC, October 26, 2004.  
The Council needs immediate scientific data and maps as it considers designation of new Habitat 
Areas of Particular Concern (HAPC) to protect DSCE areas.  Such protection may be needed to 
prevent long-term (perhaps permanent) damage, such as has occurred on shallower Oculina reefs 
off Florida and Lophelia banks in the northeastern Atlantic, both destroyed in part by trawling.  
After trawlers were banned from the Oculina HAPC, there is justified concern that trawlers may 
move to deeper habitats in search of valuable commercial fisheries, such as royal red shrimp or 
benthic finfish.  NOAA is currently developing priority mapping sites, including Marine 
Protected Areas and DSCE.  NOAA OE funding for 2005 will likely support habitat mapping of 
shelf-edge and deep-water reef habitats in the South Atlantic Bight and Gulf of Mexico.  Data 
compiled in this report provides potential targets for future mapping, MPAs and HAPCs.  The 
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resource potential of the deep-water habitats in this region is unknown in terms of fisheries and 
novel compounds yet to be discovered from associated fauna that may be developed as 
pharmaceutical drugs.  Although these habitats are not currently designated as MPAs or HAPCs, 
they are incredibly diverse and irreplaceable resources.  Activities involving bottom trawling, 
pipelines, or oil/gas production could negatively impact these reefs.      
 
OBJECTIVES  
 
Objectives of this report and accompanying DVD are the following: 

1) Compile list of references regarding geology and biology of deep-water reef habitats in 
the South Atlantic Bight, Straits of Florida and southwest Florida slope. 

2) Describe general habitat for each reef type and region (northeastern Florida, Straits of 
Florida, southwest Florida slope, and areas of DSCE off Georgia and South Carolina). 

3) Provide representative digital still images and video clips for examples of reef types and 
regions (on DVD). 

4) Provide species list of dominant benthic invertebrates that are directly associated with 
these reefs based on recent collections and observations by the PI (based on current status 
of taxonomic identifications). 

5) Provide species list of fish that are directly associated with these reefs based on recent 
collections and observations by the PI (based on current status of taxonomic 
identifications). 

6) Provide general maps of known DSCE reefs in the region. 
 
BACKGROUND  
 
Deep-water reefs are sometimes defined as bioherms, coral banks, or lithoherms (Teichert, 1958; 
Stetson et al., 1962; Neumann et al., 1977; Wilson, 1979; Reed, 1980; Freiwald et al. 1997; Fosså 
et al. 2000; Paull et al., 2000).  Some deep-water reefs consist of caps of living coral on mounds 
of unconsolidated mud and coral debris, such as some Oculina and Lophelia coral reefs (Reed 
2002a,b), whereas deep-water lithoherms are defined as high-relief, lithified carbonate limestone 
mounds rather than unconsolidated mud mounds (Neumann et al., 1977).  Rogers (1999) has 
suggested that deep-water coral bioherms fall within the definition of a coral reef based on their 
physical and biological characteristics.  Various types of deep-water, high-relief bioherms are 
common off the southeastern United States, along the base of the Florida-Hatteras Slope, on the 
Blake Plateau, in the Straits of Florida, and eastern Gulf of Mexico.  Only a small percentage of 
deep-water reefs have had their benthic and fish resources characterized.   
 
Recent research expeditions by Principal Investigator (PI), J. Reed, Harbor Branch 
Oceanographic Institution (HBOI), using HOVs (human occupied vehicle) and ROVs (remotely 
operated vehicle) along with previous research by the PI in the 1990s and 1980s, have compiled 
new information on the status, distribution, habitat, and biodiversity of some of these relatively 
unknown and newly discovered deep reef ecosystems.  In 2004, during a State of Florida funded 
mission with the Johnson-Sea-Link (JSL) Submersible, the PI discovered nearly 300 potential 
targets during echosounder transects that may be newly discovered deep-water reefs off the east 
coast of Florida, some of which are up to 168 m (550 feet) in height at depths of 732 m (2400 
feet) (Reed and Wright, 2004; Reed et al., 2004b).  Expeditions in 2002 and 2003 for biomedical 
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research by the PI and funded by the National Oceanic and Atmospheric Administration’s Office 
of Ocean Exploration (NOAA OE) enabled preliminary exploration of additional deep-water reef 
sites in the western Atlantic (Blake Plateau) and eastern Gulf of Mexico on southwest Florida 
shelf slope (Reed, 2003, 2004; Reed and Pomponi, 2002b; Reed et al., 2002, 2003, 2004d).  
These were the first HOV and ROV dives ever to document the habitat and benthic biodiversity 
of some of these relatively unknown deep-water reefs.  A small scale, high-definition 
topographic SEABEAM map was also conducted by the PI at the southwest Florida site.  
Considerable work remains to analyze these data and prepare for scientific publications (three 
papers in preparation or submitted by PI:  Florida’s Deep-Water Lophelia Reefs; Miami Terrace 
Deep-Water Reefs; Deep-Water Sinkholes and Bioherms of Pourtales Terrace- Habitat and 
Biology).  These are very preliminary analyses based on only a few submersible or ROV dives at 
the various sites.    
 
Florida DSCE 
Deep sea coral ecosystems (DSCE) in U.S. EEZ waters exist along the eastern and southwest 
Florida shelf slope (in addition to the Oculina Marine Protected Area and deep shelf-edge reefs 
with hermatypic coral).  These include a variety of high-relief, hard-bottom, live-bottom habitats 
at numerous sites along the base of the Florida-Hatteras Slope off northeastern  and central 
eastern Florida, the Straits of Florida, the Miami Terrace and Pourtales Terrace off southeastern 
Florida, and the southwestern Florida shelf slope.  The predominate coral on these reefs are the 
azooxanthellate, colonial scleractinian corals, Lophelia pertusa, Madrepora oculata, and 
Enallopsammia profunda; various species of hydrocorals of the family Stylasteridae, and species 
of the bamboo octocoral of the family Isididae.  Various types of high-relief, live-bottom habitat 
have been discovered in the area: Lophelia mud mounds, lithoherms, sinkholes, ancient Miocene 
escarpments and karst topographic features (Reed 2002b; Reed et al., 2004a,b).  These all 
provide hard-bottom substrate and habitat for sessile macrofauna including deep-water corals, 
octocorals (gorgonians), black coral, and sponges, which in turn provide habitat and living space 
for a relatively unknown but biologically rich and diverse community of associated fish, 
crustaceans, mollusks, echinoderms, polychaete and sipunculan worms, and other macrofauna, 
many of which are undoubtedly undescribed species.  Our preliminary studies have found new 
species of octocorals and sponges from some these sites (Reed et al., 2004 a,b).   
 
RESULTS  
 
Coral Description and Distribution (from Reed, 2002a) 
The dominant colonial scleractinian coral species forming deep-water reefs in the western North 
Atlantic region are Oculina varicosa, Lophelia pertusa, and Enallopsammia profunda, although 
other branching colonial scleractinia may also occur, including Solenosmilia variabilis and 
Madrepora oculata (Figs. 1 and 2).  Numerous solitary coral species are also common (Cairns, 
1979).  

 
Lophelia pertusa (Linnaeus, 1758) (= L. prolifera):  This coral forms massive, dendroid, bushy 
colonies, 10-150 cm in diameter, with anastomosing branches (Figure 1).  Its distribution ranges in 
the western Atlantic from Nova Scotia to Brazil and the Gulf of Mexico, and also in the eastern 
Atlantic, Mediterranean, Indian, and eastern Pacific Oceans at depths of 60-2170 m (Cairns, 1979).  
Along with Enallopsammia profunda, it is the primary constituent of deep-water reefs at the base of  
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Figure 1.  Coral colony and branch tip:  top-  Oculina varicosa (80m);  middle- Lophelia pertusa 
(490m);  bottom- Enallopsammia profunda (585m).  (scale lines = 1 cm; top left fig. Scale = 5 cm) 
(from Reed, 2002a; Hydrobiologia 471: 57-69) 
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the Florida-Hatteras slope and at depths of 500-800 m from Miami to South Carolina (Figure 3, 
Region B and C).  In addition, over 200 banks have been mapped at depths of 640-869 m (Region 
D) on the outer eastern edge of the Blake Plateau (Stetson et al., 1962; Popenoe and Manheim, 
2001).  Elsewhere deep-water Lophelia reefs are known from the Gulf of Mexico (Ludwick & 
Walton, 1957; Moore & Bullis, 1960; Newton et al., 1987) and the eastern Atlantic off Norway and 
Scotland (Teichert, 1958; Wilson, 1979a; Mortensen et al., 1995; Freiwald et al., 1997, 1999).  In 
the eastern Atlantic, Madrepora oculata commonly occurs with Lophelia rather than E. profunda.  
 
Enallopsammia profunda (Pourtalès, 1867) (=Dendrophyllia profunda):  This species also forms 
dendroid, massive colonies up to 1 m in diameter (Figure 1).  It is endemic to the western Atlantic 
and  ranges from the Antilles in the Caribbean to Massachusetts at depths of 146-1748 m (Cairns, 
1979).  E. profunda occurs with L. pertusa at Regions B, C, and D (Figure 3).  It appears to be the 
primary constituent of the deep-water reefs at Site D except at the tops of the mounds where L. 
pertusa is more prevalent (Stetson et al., 1962).  
 
Six regions (B-D, G-I) of deep-water reef habitats off southeastern U.S. from Florida to South 
Carolina may be considered targets for potential HAPCs (Figs. 3-8).  Figure 3 shows the general 
boundaries of Regions A-H off eastern Florida, Georgia, and South Carolina.  It also includes the 
Oculina Reefs (A) that are already designated as an HAPC and two regions (E,F) that are within 
Bahamian waters, but are not discussed in this report (see Reed 2002a,b).  Recent submersible dive 
sites and echosounder locations of high-relief reef habitat off the east coast are shown in Figure 4 
(see Table 1 for corresponding dive sites).  Details of the Lophelia mounds of Region D (Stetson’s 
Reefs) are shown in Figure 5 (Popenoe and Mannheim, 2001).  Figure 6 shows the bathymetry and 
submersible dive sites at Region G, Miami Terrace Escarpment.  Figure 7 shows the bathymetry and 
submersible dive sites at Region H, Pourtales Terrace.  Figure 8 shows the bathymetry and ROV 
dive sites in the Gulf of Mexico at Region I, Southwest Florida Lithoherms.  
 
Figure 2.  Depth range and maximum relief of deep-water coral reefs off southeastern U.S.A. 
Dominant colonial coral listed for each site (see Figure 3 for site locations). (from Reed, 2002a; 
Hydrobiologia 471: 57-69) 
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The second dive site (JSL II-3336) at Pinnacle #151 (28o17.0616’N, 79o36.8306’W) was also a 
deep-water Lophelia coral reef comprised entirely of coral and sediment (Table 1).  Maximum 
depth was 758 m, with 44 m relief, and ~0.3 nm wide (N-S).  The top was a series of ridged 
peaks from 713 to 722 m in depth.  The lower flanks of the south face was a 10-20o slope of fine 
light colored sand with a series of 1-3 m high sand dunes or ridges that were linear NW-SE.  The 
ridges had ~50% cover of thickets of Lophelia pertusa coral.  The thickets consisted of 1 m tall 
dead,  standing and intact, Lophelia pertusa colonies.  Approximately 1-10% were alive on the 
outer parts (15-30 cm) on top of the standing dead bases.  There was very little broken dead coral 
rubble in the sand and there was no evidence of trawl or mechanical damage.  Most of the coral 
was intact, and the dead coral was brown.  The sand between the ridges was fine and light 
colored, with 7-15 cm sand waves.   The upper slope steepened to 45o and 70-80o slope near the 
upper 10 m from the top.  The top of the pinnacle had up to 100% cover of 1-1.5 m tall coral 
thickets, on a narrow ridge that was 5-10 m wide.  The coral consisted of both Lophelia pertusa 
and Enallopsammia profunda.  Approximately 10-20% cover was live coral of 30-90 cm.  The 
north slope was nearly vertical (70-80o) for the upper 10 m then consisted of a series of coral 
thickets on terraces or ridges.  No exposed rock was visible and the entire pinnacle appeared to 
be a classic Lophelia mud mound. 
 
No discernable zonation of macrobenthic fauna was apparent from the base to the top.  Corals 
consisted of Lophelia pertusa, Enallopsammia profunda, Madrepora oculata, and some 
stylasterine hydrocorals.  Dominant octocoral gorgonacea included Primnoidae (2 spp.), Isididae 
bamboo coral (Isidella sp. and Keratoisis flexibilis), and the alcyonaceans Anthomastus sp. and 
Nephthya sp (Table 3).  Dominant sponges consisted of several species of Hexactinellida glass 
sponges, large yellow demosponges (60-90 cm diameter), Pachastrellidae, and Phakellia sp. fan 
sponges.  Echinoderms included urchins (cidaroid and Hydrosoma? sp.) and comatulid crinoids, 
but no stalked crinoids.  Some large decapod crustaceans included Chaceon fenneri and large 
galatheids.  No mollusks were observed but were likely within the coral habitat that was not 
collected.  Common fish were 2 m sharks, 25 cm eels, 25 cm skates, chimaera, and blackbelly 
rosefish (Table 4).     
 
Region G: Miami Terrace Escarpment (from Reed et al., 2004b) 
The Miami Terrace is a 65-km long carbonate platform that lies between Boca Raton and South 
Miami at depths of 200-400 m in the northern Straits of Florida. It consists of high-relief Tertiary 
limestone ridges, scarps and slabs that provide extensive hard bottom habitat (Uchupi, 1966, 1969; 
Kofoed and Malloy, 1965; Uchupi and Emery, 1967; Malloy and Hurley, 1970; Ballard and Uchupi, 
1971; Neumann and Ball, 1970).  At the eastern edge of the Terrace, a high-relief, phosphoritic 
limestone escarpment of Miocene age with relief of up to 90 m at depths of 365 m is capped with 
Lophelia pertusa coral, stylasterine hydrocoral (Stylasteridae), bamboo coral (Isididae), and 
various sponges and octocorals (Reed et al., 2004b; Reed and Wright, 2004).  Dense 
aggregations of 50-100 wreckfish were observed here by the PI during JSL submersible dives in 
May 2004 (Reed et al., 2004b).  Previous studies in this region include geological studies on the 
Miami Terrace (Neumann and Ball, 1970; Ballard and Uchupi, 1971) and dredge- and trawl-
based faunal surveys in the 1970s primarily by the University of Miami (e.g., Halpern, 1970; 
Holthuis, 1971, 1974; Cairns, 1979).  Lophelia mounds are also present at the base of the 
escarpment (~670 m) within the axis of the Straits of Florida, but little is known of their 
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distribution, abundance or associated fauna.  Using the Aluminaut submersible, Neumann and Ball 
(1970) found thickets of Lophelia, Enallopsammia (=Dendrophyllia), and Madepora growing on 
elongate depressions, sand ridges and mounds.  Large quantities of L. pertusa and E. profunda have 
also been dredged from 738-761 m at 26 o22' to 24'N and 79 o35' to 37'W (Cairns, 1979). 
 
Recent JSL submersible dives and fathometer transects by the PI at four sites (Reed Site #BU4, 
6, 2, and 1b) indicated the outer rim of the Miami Terrace to consist of a double ridge with steep 
rocky escarpments (Table 1; Fig. 6; Reed and Wright, 2004; Reed et al., 2004b).  At Miami 
Terrace Site #BU4, the narrow N-S trending east ridge was 279 m at the top and had a steep 95 
m escarpment on the west face.  The east and west faces of the ridges were 30-40o slopes with 
some near vertical sections consisting of dark brown phosphoritic rock pavement, boulders and 
outcrops.  The crest of the east ridge was a narrow plateau ~10 m wide.  At Site #BU6, the crest 
of the west ridge was 310 m and the base of the valley between the west and east ridges was 420 
m.  At Site #BU2, the echosounder transect showed a 13 m tall rounded mound at a depth of 636 
m near the base of the terrace within the axis of the Straits of Florida.  The profile indicated that 
it is likely a Lophelia mound.  West of this feature the east face of the east ridge was a steep 
escarpment from 567 m to 412 m at the crest.  The west ridge crested at 321 m.  Total distance 
from the deep mound to the west ridge was 2.9 nm.  Site #BU1b was the most southerly transect 
on the Miami Terrace.  An E-W echosounder profile at this site indicated a double peaked east 
ridge cresting at 521 m, then a valley at 549 m, and the west ridge at 322 m.  The east face of the 
west ridge consisted of a 155 m tall escarpment (Fig. 14).   
 
Figure 14.  Echosounder profile of Miami Terrace Escarpment, Site #BU1b, west ridge (depth 549 
m at base, relief 155 m).  (from Reed et al., 2004b) 
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There were considerable differences among the sites in habitat and fauna; however, in general, 
the lower slopes of the ridges and the flat pavement on top of the terrace were relatively barren.  
However, the steep escarpments especially near the top of the ridges were rich in corals, 
octocorals, and sponges.  Dominant sessile fauna consisted of the following Cnidaria: small (15-
30 cm) and large (60-90 cm) tall octocoral gorgonacea (Paramuricea spp., Placogorgia spp., 
Isididae bamboo coral); colonial scleractinia included scattered thickets of 30-60 cm tall 
Lophelia pertusa (varying from nearly 100% live to 100% dead), Madrepora oculata (40 cm), 
and Enallopsammia profunda; stylasterine hydrocorals (15-25 cm); and Antipatharia (30-60 cm 
tall) (Table 3).  Diverse sponge populations of Hexactinellida and Demospongiae included: 
Heterotella sp., Spongosorites sp., Geodia sp., Vetulina sp., Leiodermatium sp., Petrosia sp., 
Raspailiidae, Choristida, Pachastrellidae, and Corallistidae.  Other motile invertebrates included 
Asteroporpa sp. ophiuroids, Stylocidaris sp. urchins, Mollusca, Actiniaria, and Decapoda 
crustaceans (Chaceon fenneri and Galatheidae).  Schools of ~50-100 wreckfish (Polyprion 
americanus), ~60-90 cm in length, were observed on several submersible dives along with 
blackbelly rosefish, skates, sharks, and dense schools of jacks (Table 4). 
 
Region H: Pourtalès Terrace Lithoherms (from Reed et al., 2004a) 
The Pourtalès Terrace provides extensive, high-relief, hard-bottom habitat, covering 3,429 km2 
(1,000 nm2) at depths of 200-450 m.  The Terrace parallels the Florida Keys for 213 km and has a 
maximum width of 32 km (Jordan, 1954; Jordan and Stewart, 1961; Jordan et al., 1964; Gomberg, 
1976; Land and Paull, 2000).  Reed et al. (2004a) surveyed several deep-water, high-relief, hard-
bottom sites including the Jordan and Marathon deep-water sinkholes on the outer edge of the 
Terrace, and five high-relief bioherms on its central eastern portion (Table 2, Fig. 7).  The JSL and 
Clelia submersibles were used to characterize coral habitat and describe the fish and associated 
macrobenthic communities.  These submersible dives were the first to enter and explore any of 
these features.  The upper sinkhole rims range from 175 to 461 m in depth and have a maximum 
relief of 180 m.  The Jordan Sinkhole may be one of the deepest and largest sinkholes known.  
The high-relief area of the middle and eastern portion of the Pourtalès Terrace is a 55 km-long, 
northeasterly trending band of what appears to be karst topography that consists of depressions 
flanked by well defined knolls and ridges with maximum elevation of 91 m above the terrace 
(Jordan et al., 1964; Land and Paull, 2000).   Further to the northeast of this knoll-depression zone is 
another zone of 40-m high topographic relief that lacks any regular pattern (Gomberg, 1976).  The 
high-relief bioherms (the proposed HAPC sites within this region) lie in 198 to 319 m, with a 
maximum height of 120 m.  A total of 26 fish taxa were identified from the sinkhole and 
bioherm sites (Table 4).  Species of potential commercial importance included tilefish, sharks, 
speckled hind, yellow-edge grouper, warsaw grouper, snowy grouper, blackbelly rosefish, red 
porgy, drum, scorpion fish, amberjack, and phycid hakes.  Many different species of Cnidaria 
were recorded, including Antipatharia black corals, stylasterine hydrocorals, octocorals, and one 
colonial scleractinian (Solenosmilia variabilis) (Table 3).   
 
Tennessee and Alligator Humps, Bioherms #1-4- Pourtalès Terrace (from Reed et al., 2004a) 
The Tennessee and Alligator Humps are among dozens of lithoherms that lie in a region called 
“The Humps” by local fishers, ~14 nm south of the Florida Keys and south of Tennessee and 
Alligator Reefs (Table 2, Fig. 7).  Three dives were made by the PI on Bioherm #3 (Clelia 597, 
598, 600; Aug. 2001), approximately 8.5 nm NE of Bioherm #2 (Fig. 15).  Bioherm #3 consisted 
of two peaks 1.05 nm apart with a maximum relief of 62 m.  The North Peak’s minimum depth  
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Figure 15.  Echosounder profile of Pourtalès Terrace, Tennessee Bioherm #2 (depth 212 m at base, 
relief 85 m).  (from Reed et al., 2004a) 

 
    
was 155 m (submersible DGPS: 24o42.4573’N, 80o31.0513’W) and was 653 m wide at the base, 
which was 217 m deep at the east base and 183 m at the west side.  The minimum depth of South 
Peak was 160 m and was about 678 m in width E to W at the base.  The surrounding habitat 
adjacent to the mounds was flat sand with about 10% cover of rock pavement.  From 213 m to 
the top, generally on the east flank of the mound, were a series of flat rock pavement terraces at 
depths of 210, 203, 198, 194, 183, and 171 m and the top plateau was at 165 m.  Between each 
terrace a 30-45o slope consisted of either rock pavement or coarse sand and rubble.  Below each 
terrace was a vertical scarp of 1-2 m where the sediment was eroded away leaving the edge of 
the terrace exposed as a horizontal, thin rock crust overhang of <1 m and 15-30 cm thick.  The 
top of the bioherm was a broad plateau of rock pavement with 50-100% exposed rock, few 
ledges or outcrops, and coarse brown sand.  Less time was spent on the western side, which was 
more exposed to the strong bottom currents.  The west side of South Peak sloped more gradually 
than the eastern side, had more sediment, and no ledges were observed. 
 
Fish Communities (from Reed et al., 2004a) 
A total of 31 fish taxa, of which 24 were identified to species level, were identified from our 
submersible videotapes and were associated with the deep-water sinkholes and high-relief 
bioherms (Table 4).  Few studies have directly documented deep-water fish associations with 
deep-water reef habitats in the western Atlantic.  Most of the work has concentrated on the 
Charleston Bump region of the Blake Plateau off Georgia and South Carolina (Sedberry, 2001).  
Ross (pers. comm.) reported the following species are common to both the deep-water Lophelia 
reefs on the Blake Plateau off the Carolinas and those of this study: Chloropthalmus agassizi, 
Helicolenus dactylopterus, Hoplostethus sp., Laemonema melanurum, Nezumia sp., and Xiphias 
gladius. 
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Species most common to the high-relief bioherms included deepbody boarfish, blueline tilefish, 
snowy grouper, and roughtongue bass.  Some species were common at both the sinkhole and 
bioherm sites and included snowy grouper, blackbelly rosefish, and mora.  In addition to the 
moribund swordfish observed in the Jordan Sinkhole, a swordfish was observed from the NR-1 
submersible on top of Pourtales Terrace (C. Paull, pers. observation).   
 
Species of potential commercial importance included tilefish, sharks, speckled hind, yellowedge 
grouper, warsaw grouper, snowy grouper, blackbelly rosefish, red porgy, drum, scorpionfish, 
amberjack, and phycid hakes.  However, the fish densities that we saw at any of the sites were in 
insufficient numbers to suggest commercial or recreation harvest.  In fact, any of the features, 
both sinkholes and bioherms, could be overfished very easily since only a few individuals of the 
larger grouper species were present at any one site. 
 
Benthic Communities (from Reed et al., 2004a) 
The benthos at the bioherm sites was dominated by sponges, octocorals and stylasterids (Table 
3).  A total of 21 taxa of Cnidaria were sampled or observed and 16 were identified to species 
level.  These included 3 species of antipatharian black coral, 5 stylasterid hydrocorals, 11 
octocorals with one possible new species, and 1 scleractinian (Solenosmilia variabilis).  Eight 
species were associated only with the Pourtalès sinkholes and not the bioherms; these included 
two species of antipatharians; the octocorals Paramuricea placomus, Plumarella pourtalesii, 
Trachimuricea hirta; and the scleractinian Solenosmilia variabilis.  Although Gomberg (1976) 
found evidence of skeletal remains of the colonial scleractinians Lophelia and Madrepora in 
sediment samples from the terrace,  we did not see any colonies at our dive sites.  Sponges 
identified from collections included 28 taxa.  Five species of stylasterine hydrocorals were 
Distichopora foliacea, Pliobothrus echinatus, Stylaster erubescens, S. filogranus, and S. 
miniatus.  On the flat pavement adjacent to the base of the mounds, stylasterids and antipatharian 
black coral bushes were common along with sea urchins and sea stars. 
 
The densities of sponges, stylasterid hydrocorals and octocorals were very high, especially on the 
plateaus and terraces of the bioherms on the Pourtalès Terrace.  Maximum densities of sponges 
(>5 cm) on the plateaus ranged from 1-80 colonies m-2.  Stylasterid coral densities ranged from 
9-96 colonies m-2 and octocorals 16-48.  Densities of sponges (1-2 colonies m-2) and stylasterids 
(1-20) also dominated the terraces and slopes of the bioherm sites but generally in lower 
densities than the peak plateaus whereas the octocorals generally had higher densities on the 
flanks (1-80 colonies m-2).   
 
Region I: Southwest Florida Shelf Lophelia Lithoherms (from Reed et al., 2003; Reed et al., 
2004 a, b, d) 
This region consists of dozens and possibly hundreds of 5-15 m tall lithoherms at depths of 500 
m, some of which are capped with thickets of live and dead Lophelia coral (Fig. 8).  In 1987, 
Newton et al. described the area from limited dredge and seismic survey.  In 2003, Seabeam 
topographic mapping was conducted by the PI over a small portion of the region (Table 1, Figs. 
16,17); ROV dives ground-truthed three of the features: a 36-m tall escarpment and two of the 
lithoherms (Reed, 2004; Reed et al., 2003; Reed et al., 2004b,d).  The lithoherms appeared to 
consist of rugged black phosphorite-coated limestone boulders and outcrops capped with 0.5-1.0 
m tall thickets of Lophelia pertusa, which were up to ~10-20% live.  Dominant sessile 
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macrofauna included stony corals, octocorals, stylasterid hydrocorals, black corals and sponges 
(Table 3). The high number of hard bottom lithoherms revealed by the (limited) Seabeam 
mapping effort indicated tremendous potential for unexplored coral and fish habitat in this 
region. 
 
Figure 16.  Seabeam image of escarpment and lithoherms at Region I off southwest Florida slope.  

?=  Innovator ROV dive sites #6- 8.  (from Reed et al., 2004b) 
 

  
 
Figure 17.  Seabeam image of escarpment and lithoherms at Region I off southwest Florida slope; 
simulated view from top of escarpment, looking south..  (from Reed et al., 2004b) 
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An ROV dive by the PI on the 36-m tall escarpment (Fig. 17; top- 412 m, base- 448 m), showed 
a near vertical wall with a series of narrow ledges, and very rugged topography with crevices and 
outcrops.  Dominant sessile fauna consisted of Antipatharia black coral (30 cm tall), numerous 
octocoral gorgonacea including Isididae bamboo coral (30-40 cm), and sponges (Heterotella sp., 
Phakellia sp., Corallistidae).  Pinnacle #4 was a 12 m tall and 60 m wide lithoherm at a depth of 
466 m.    Eight other lithoherms were apparent on the ROV’s sonar within a 100 m radius.  A 
transect up the face of the pinnacle revealed a series of terraces on a rugged 45o up to 70o rock 
slope which consisted of black rock boulders (1-2 m) and outcrops with 1 m crevices.  The top 
ridge was oriented ~NNE.  Thickets of live and dead Lophelia pertusa were found on some of 
the slope terraces but primarily on the top ridge.  The NE slope face appeared to have more live 
coral than the NW face.  Some of the thickets were ~30-60 cm tall and 60-90 cm diameter.  Coral 
cover was estimated from <5% to over 50% in some areas, and estimated to be 1-20% live.  The 
dominant fauna were similar to the  escarpment except for Lophelia which was not observed on 
the escarpment.  Common sessile benthic species included Cnidaria: Antipatharia black coral 
(Antipathes sp. and Cirrhipathes sp.), Lophelia pertusa, gorgonacea octocorals; and sponges: 
Heterotella sp. and other Hexactinellida vase sponges, various plate and vase Demospongiae 
(Pachastrellidae, Petrosiidae, Choristida).  Common motile invertebrates included Mollusca, 
Holothuroidea, Crinoidea, Decapoda crustaceans (Chaceon fenneri and Galatheidae), blackbelly 
rosefish, and various other benthic fish (fish tapes have not been analyzed yet). 
 
SUMMARY AND RECOMMENDATIONS 
 
The biological and geological characteristics of six regions of deep-water reefs off the 
southeastern U.S.A. from southwest Florida to South Carolina were summarized in this report 
based on current data and knowledge compiled primarily from recent submersible and ROV 
dives.  Region A, the Oculina Reefs, have been designated an Habitat Area of Particular Concern 
since 1984 (NOAA, 1982; Reed, 1981d; Reed, 2002b) and portions are a Marine Protected Area 
for the protection of the coral habitat and snapper/ grouper complex.  Even so, extensive areas of 
the Oculina reefs have been severely impacted by legal and illegal bottom trawling since 1984.  
The six regions outlined in this report (Regions B-D, G-I) are each unique in their own respect.  
The resource potential of the deep-water habitats in this region is unknown in terms of fisheries 
and novel compounds yet to be discovered from associated fauna that may be developed as 
pharmaceutical drugs.  Although these habitats are not currently designated as MPAs or HAPCs, 
they are incredibly diverse and irreplaceable resources.  Activities involving bottom trawling, 
pipelines, or oil/gas production could negatively impact these reefs.  This PI strongly 
recommends that HAPC designation be given to these deep-water reef habitats to provide some 
protection to these resources.  Evidence of potential spawning aggregations of wreckfish 
(Polyprion americanus) and considerable populations of blackbelly rosefish (Helicolenus 
dactylopterus) and other commercially important species could actually threaten the future 
longevity of these fragile habitats unless bottom trawling in these regions is prohibited or strictly 
regulated and monitored.  These studies summarized in this report are only preliminary and point 
to the need for additional geological, biological and ecological research.  Initially, most of these 
regions need detailed mapping and habitat characterization studies which will provide data for 
final determinations of potential HAPC boundaries and future research needs.   
 
 




