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BACKGROUND
The NOAA Office of Ocean Exploration and Research utilized the NOAA Ship
Okeanos Explorer to conduct expedition Windows to the Deep 2018. During the
months of May and June of 2018, Okeanos gathered multibeam sonar data during
expedition cruise EX1805 to map the bathymetric surface of a region along the
southeastern United States continental margin known as the Blake Plateau, an
extensive, relatively flat feature formed during the Atlantic Ocean’s formation
ey (Dillon et al., 1988). One such area was the Richardson Hills region, located in the
' l_"ff-‘:{"‘"fé.',ar.eston northwestern section of the plateau, about 250 km east of Hilton Head Island,
ok South Carolina, where depths range from 400 to 950 m. Data gathered revealed
seabed characteristics consisting mostly of flat-lying strata, shallow basins, steep
scarps, as well as scattered deep-sea coral mounds. Several prominent
geomorphologic features were studied and characterized (Mueller and Sautter,
2019). One of these features was a basin bordered by flat-lying strata. The upper

ABSTRACT

The Richardson Hills Region of the southeastern U.S. continental
margin’s Blake Plateau was explored during two NOAA Ocean
Exploration and Research (OER) expeditions on board the NOAA Ship
Okeanos Explorer: Windows to the Deep 2018 and 2019. Each
expedition’s goal was to map and gather information of seafloor
characteristics and identify potential deep-sea coral and sponge
habitats. The purpose of this study was to characterize the
geomorphology of a northwestern section of the Blake Plateau
referred to as the Richardson Hills Region, located approximately 250
km east of Hilton Head Island, South Carolina, where depths range 7 _ L — B Y
from 400 to 950 m. Multibeam sonar data collected during cruise g N et gt Hiton Head bland
EX1805 were used to produce bathymetric, backscatter intensity and Do P L SR

slope surfaces of the seafloor which reveal a nearly circular basin

surrounded by flat-lying strata. The basin’s scarp is composed of hard Figure A) Richardson ‘Jellyfish’ Scarp CUBE gridded surface . .
substrate, and has a steep incline of approximately 50°, with a vertical at a resolution of 10 m. B) Location of Richardson Hills areas of the basin’s surrounding west, south, and southeastern scarp faces may

relief of nearly 250 m. During Windows to the Deep 2019, NOAA OER Region (approximately 250 km east of Hilton Head Island, ™ serve as habitats for deep-sea corals. These areas are likely to have hard substrate,
wsal ) (e S, A TR [ aRere e S [y A :Jsing the South Carolina). C) Gulf Stream flow path above | | BN and steep slopes reaching ~50° which are favorable characteristics for deep-sea

ROV Deep Discoverer to capture high definition video of the Richardson Hills. image courtesy of earth-nulischoolnet L .dl) /SR coral habita.t.s - Bathymetric maps w ere then used cflurin.g cruis.e I.E).(190.?,, on which

geomorphologic features, as well as thriving benthic habitats. This : Okeanos utl|!ZEd .the ROV Deep D!s’coverer to anulre high definition video footage.

study uses the EX1805 bathymetric data and EX1903 high definition Figure 3: O.ne of the O,I,WE s@es)yvas the basin’s scarp, which the NOAA OER named

video to characterize the Richardson “lellyfish” Scarp’s Rfchar.dson Jellyfish Scar|?. Fo?tage r.ecorded. on July }, 2019 revealed abumflant

geomorphology, as well as the geomorphology of the benthic habitats. -igure 3a. Richardson biological systems and habitats including multlplc? speaes. of deep sea c?ral, fish,
crustaceans, and cephalopods. The purpose of this study is to characterize

Jellytish” Scarp 10m CUBE Richardson Jellyfish Scarp’s geomorphology to set criteria for predicting other
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Multibeam sonar data were collected aboard the NOAA Ship g ARG 25 TR AN hugging the edge of the T N e oW e
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QPS Qimera 2.0.2 was used for post-processing raw sonar data. _ _
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characterize the study site’s geomorphology. PR R RN the scarp looking North-
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presence of various
organisms, including
octopus, and rays.

Site 2 is located at the mid-
scarp face. Exposed rock
creates a hard substrate,
however there is little coral
growth. Several fish find
refuge within this area.

SITE 3
Figure 5: Site 3 is located on the basin’s
floor. Note the sediment over psTs =5
RESULTS Domecs) [y (Degrees) (@B) | (oegrees) (@8) | (oegrees) (@8) | (ougrees) B [N dead coral substrate. Fish ‘
. . . . 4885 -25.919 22,054 -17.574 5.881 -23.685 4326 -18.777 eyl Figure 5a. Tables of | ' were observed, but no living
* Atits deepest point, the scarp has a relief of about 300 m, with the e B o Bl |0pe and intensity coral communities were
southwestern-most area of the scarp face reaching about 9500 min e Sl |/ | Ucs for randomly encountered.
depth (Figs. 3 and 6). 1 [ [ | e selected points
. . 8.013 -18.838 4.84 -23.475 2.115 -34.649 13.476 -18.271 12.84 -17.946 { . )
e The scarp’s west, south, and southeastern sides are characterized by st swe OSSN a7 B s a2 sse 4 along the Jellyfish
. . . = D e ~ T scarp and on the
relatively steep slopes, the steepest points being about 50° at the top S e e A P DISCUSSION and CONCLUSIONS
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0 : scarp face. h°We"er' c 'I‘°; s 2. ; ses sge °I = Dasii are e e el R s Portions of the Richardson “Jellyfish” scarp serve as habitat for deep-sea stony
much broader, with very gradual slopes of approximately 10° (Figs. 3 T Dol o e el coral, Lophelia pertusa which have formed numerous mound features along the
and 6) 28.435 -15.31 18.661 -21.02 37.745 -17.662 4,408 -31.592 11.202 -25.628 . . .
. 24.998 -15.759 12.505 -17.873 46.243 -19.441 34.602 -15.497 3.235 -29.978 edge Of the horseshoe_sha pec Scarp r|dge (F|g 4’ Srte 1) These mounds hug the

4.748 -21.784 25.216 -17.541 36.93 -16.256 32.599 -15.503 4.707 -33.305

e The scarp is horseshoe shaped, creating a large underlying semi-circle
shaped basin (Fig. 3).

 Backscatter intensity was significantly greater on the scarp face,
compared to the bottom of the basin. However, intensity was lower

ridgeline along its southern and western areas. This ridge sits at the top of a scarp
face that has a relief of 350 m (Fig. 4, Site 2 and Fig. 6) and is characterized by
steep slopes with inclines reaching 50°, composed of rocky terraces. High intensity
backscatter returns (Fig.2) indicate hard substrate on the scarp face. At the foot of

Figure 5b. Scatter-plot
comparing slope and
intensity values for

on the mounds UL the S35 P2 (Fi{;' 2). ooints listed in Fig. 5a. the scarp face lies a large semicircle basin with depths reaching 900 m, where the
; Scatter-plot.analy5|s giglogzaad luonzizy zliss of ra_“°'°m'Y e Note the logarithmic seafloor is covered by stony coral rubble (Fig. 4, Site 3). These dead coral remains

selected points along the scarp, as well as the underlying basin loor, v T R?=0.5248 trendline equation with likely fell from the mounds that occur at the top of the scarp ridge. According to

shows a relatively strong positive logarithmic correlation with a . R* =0.5248. Roberts et al. (2006), steep slopes and hard substrate are favorable characteristics

trendline equation of y = 4.3968In(x) — 31.752, and an R* value for deep sea coral habitats. At the ‘Jellyfish’ scarp, backscatter intensity would then

of 0.5248 (Fig. 5). suggest hard substrate where slopes are higher (Fig. 5). However, the coral mounds
* Aseries of numerous large mounds occurs along the top of the scarp, along the scarp edge show lower backscatter intensity when compared to both the
with the tallest having reliefs of about 50 m. These mounds are £ - scarp face and the the adjacent flat-lying strata. These findings agree with studies
oriented along the edge of the escarpment (Fig. 3). eHre done by Mueller and Sautter (2019), as well as DiTommaso and Sautter (2019),
* High definition video footage captured by ROV Deep Discoverer e 7 600 A-A suggesting that many of the deep-sea coral mounds in this region are composed of
revealed dead corals covering the flat seafloor in the deepest area of | Lo \\\R\ = Wil mes, [peraus desrl coral ek siehre, v sl in lidher
the scarp’s basin. The mid-scarp face is characterized as having steep 00 J 3500 scattering and lower intensity backscatter return when compared to exposed rock
inclines composed mostly of rocky slopes and terraces. At the top of 600 BB substrate. These claims can also be supported by the fact that the basin floor,
the scarp, mounds are covered by dead corals serving as habitats to 500 “\-\Rw,//# which is covered in dead corals (Fig. 4) also shows lower backscatter intensity
humerous live corals, and other benthic animals (Fig. 4). E o 3400 values (Fig. 2). In conclusion, the Richardson ‘Jellyfish’ scarp to serve as a benthic
Figure 6. Cross gGOO'w === | == habitat for deep sea corals and other benthic fauna, and helps to es.tabli.sh criteria
REFERENCES sectional profiles  ||2 900- 1 for geomorphology that may be useful to locate deep sea coral habitats in the
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e Mueller, J. and Sautter, L.R., 2019. Geomorphologic Characterization of the Richardson Hills Region of .tO scarp ed.ge' *”""”—’J“““H\ = VE= 1.0x
the Blake Plateau, Southeast U.S. Continental Margin (Poster, Hydro 2019) Locations of profiles 900. e~ ] e
* Roberts, J. M., Wheeler, J. A., Freiwald, A (2006). Reefs of the Deep: The Biology and Geology of Cold- shown above. 0] . 2800 Cﬁi??“—%:,
Water Coral Ecosystems. : Distance (m) “‘\‘Q'—_—f_}? =
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