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ABSTRACT
In May and June o1 2016, the NOAA Oriiice oi Ocean Exploration ana Research
eExplorea the Southeast U.S. Continental Margin as a part or the Windows to the
Deep 2018 expedition. The NOAA Ship Okeanos Explorer was used to optain
multioeam sonar data along with nign flx—'HﬂlfJOrJ VIOEO collected using the
'emotely operated venicle (ROV) Deep Discoverer. The purpose of tnis study. IS
[0 characterize the geomorpnology o1 an extensive ifeature, Richardson Scarp,
nat lies approximately 240 Km oii the coast of Charleston, Soutn Car: Jllﬂr—l Where
water deptns range from 600 to 1050 m. The scarp has an average vVertical relier
01 100 m achJ trends northeast-soutnwest 1or over 24 km. Deep Sea coral mounds
WEre aiscovered at the eage or the scarp auring expedition RQ\/ dIvVes.
Batnymetric suriaces as Well as slope, aspect and Dackscatter Intensity are usead
0 analyze the geomorpnology or the scarp to possIbly predict additional deep
coral nat )
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Figure 1.
Bathymetric surface
with 18 m resolution
showing Study
Areas, HILLS,
SCARP, and PLAIN.
Inset shows a
Google Earth image
of Richardson Scarp
area in reference to
the southeast U.S.
continental margin,
approximately 240
km off the coast of
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(Leit) Scalip area SCARP CUBE
SUrface With 18'm resoelution With delineatec
Stuay. sites S, S22, and Ss. (Below) Batnymetry,
ClassIiied PackScatler INtENSItY, ana SIePEe Band
QI eacn site. Note dierent color legends. I'nis
Study Area IS charact [preature
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Ichardson Scarp IS a batnym [eature along the Blake Plateau rougnly 240

KM o1 the coast of Charleston, Soutnh Carolina on the Southeast United States

JJr N er ial Mlargin. Previous to the NOAA expec Jmor Windows to the Deep.
ually unexplored, Ution maps existea.

Durmg ['me expechom, Several Important geomorphobg] dISCOVErIES WEre
Made, INCluding NUMEerous scarps and Intrasiope terraces. An Intrasiope
S characterized €] | |

VIE "
1070 Charleston, SC. vl =
1080 PﬂappMchnﬂsei:XWBDiiorTﬁﬁ#ﬂ%&ﬁ‘p(Dkeanosf:xotverusemJa}<ngsberg
EM302 multioeam ec'mof;our Jer to map the area of tnis study. During
31-44 N expedition cruise EX1806 the ROV Deep Discoverer dove at the northern end
of the study area (Dive 08, on June 22"¢
77-28 W 77-07 W ) y arca (DIVe 98, 0N JUNe 229, =~ .
.6 M resolution CUBE BASE suriaces with deptn, SIope ana backscatter
mosalcs were created In CARIS HIPS ana SIPS 11.0.
Post-processing was completed using CARIS HIPS and SIPS 11.0 and
Previous researcn was USed to characterize aiiferent regions
\ Bathymetry, slope and aspect bands were produced. The SIPS Mosaic
BaCKSCcatter engine was USed to Create a packscatter mosalc, Wwhnich was then
. , manually classliied INto S ClasSes
/ J ¥ | / sl b= r Ll J , L J
PLAIN StucC y AICda Bathymetry, slope and backscatter layers were used to characterize the
Seatloor In 3 distinctly ditierent areas: HILLS, SCARP, and PLAIN.
=IgUre 5 (S | A | . . | ,
1 of Ardean Searn aran P 5 SItes Were Selected tor each area 1or analysis of SIope and backscatter
(LeTt) Richardson Scap area PLAIN CUBE ) !
surface with 18 m reselution with delineated study, LTSIty
sites P4, P2, and P3. (Below) Bathymetry, Random points (N>5) Were Selected 1or eacn site within s Intensity range
Classilied backseatier Intensity, and siope bana classes. Each point haad an associated intensity, slope, cJepth ana aspect
Qr each site rJQrecir'er Nt color legenas. IS value. but for the ose of this stud v slope and ~ncit are used
/ | 4 , - alue, put Tor the purpose oi this study only SIope and INntensity Were USec
Study Area IS chara cr_ef&f\ 9y a »/~r/ |9w elief, . _
- (Table 1).
and almest Ne NIgr ENSILY BACKSCAltEr WITRIOW -
SIOPES
N Table 1. Averages Ave. slope - Average
) Average standard Intensity
Total Slope vs. Intensity of data points Sope () deviation  (dB)
HW1 6.10 5.63 -12.42
collected for each " g ——
0 00e backscatter ws: 3.24 281 -23.09
. e o HP1 4.16 3.70 -30.33
o - classification for i 1s ey E———
/ ..’ Study Areas Hw2 3.81 244  -10.87
- HL2 4.57 4.96 -17.79
N 5 . o HILLS (H), HB2 8.54 13.67  -23.28
2 ° ° SCARP (S), and Hr2 2.63 194  -31.58
— — = HG2 17.26 20.51 -37.20
E = - PLAIN (P) and HW3 12.88 9.38 -12.38
1; g . . sites1,2and 3 H3 1.65 130  -18.15
15 2 HB3 3.51 478  -23.37
for eaCh' HP3 4.45 3.96 -31.06
HG3 6.19 4.98 -37.23
- Standar
= - o SW1 1.10 0.44 -13.41
deviation of total £ 30 ETr E—
75 \ 0 20 40 60 80 data points SB1 12.09 8.89 -23.00
slope : sp1 4.17 272 -28.70
= i collected. White ¢, 2.01 083  -3836
(W) points denote 3wz s s iz
= Figure 5. Slope and intensity values from all high intensity, light s 1205 888  -24.25
4 / data for 9 sites, with a linear regression line blue (L) , blue (B), * 2 Yy 0
2 _ . SG2 11.60 9.91 -36.61
and an R% = 0.0406, showing that no purple (P), and sws 1163 1124 -12.24
correlation exists between these variables. grey (G), in order > 2:0 —
) SB3 3.97 4.39 -23.48
of decreasmg SP3 2.03 123 -30.22
SG3 1.38 0.87 -37.83
. baC!(SC&ttel’ PW1 8.86 5.64 -12.79
Slope v. Intensity HILLS Slope v. Intensity SCARP Slope v. Intensity PLAIN Intensity. The ru 4.63 407  -18.65
0 0 same CO|OI’ Coding PB1 6.09 7.10 -23.44
40 50 60 70 50 O 30 40 50 60 70 80 5 0 10 20 30 40 50 60 70 80 o High i w ] ) ] PP1 3.23 2.92 -30.56
- @3 OKkeanos Explorer IS used in Figures re1 3.33 213 -37.18
A'15 ot Med. High , ) 6 and 7 PW2 11.44 5.79 -12.64
S 20 2 20 " PL2 2.61 234  -18.54
% o -, o® Z 2 {%: . Z ..(‘} ) ® Medium PB2 3.14 3.04  -24.24
R & g 30 - 2 30 ° o PP2 2.44 291 -30.60
= = 5 W ® Med. Low PG2 2.22 215  -36.92
-40 40 ' PW3 3.45 4.05 -13.15
_45 45 Low PL3 1.59 1.66 -17.81
-50 . 50 PB3 3.07 3.43 -23.59
loze iy Slope () Slope (°) PP3 231 171 -30.95
Figure 6. Slope and intensity by Study Area for points within each intensity class, color = 207 —
coded by classes shown in legend at right.
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Average Slope vs. Intensity RESULTS
10 HIgh backscatter Intensity can be founa on the perimeter or basins and
5 High scarps with hign relier. (Figs. 2 & 3)
= r—_— - — Areas of Iow reliel have medium Iow to Iow Intensity Dackscatter. (Fig. 4)
15 NO correlation exists between slope and intensity (R= = 0.0406) for this area
~ _ " 0 Hi Fias. 5 2 r‘Jf' ‘
O ] R—A : — 4 i » ~I~i e~ £ - - 4 - E thA ot
O Uy Med. High = " L Ittle to No relationsnip exists for slope and intensity WIthin any o the stuay.
— © H3 areas. (Fig. 6)
_ Average slopes have large standard aeviation in areas or hign, meadium ana
n—%&)ﬁ% = : @ S1 Ntanaci «g . ~t ~ . A\ 7121 o - 3 ~
| y , A o oW Intensity. Small standard aeviations for medium nigh ana medium 10w,
= << A S2 AN = v,
Medium 9 . ntensity. (Fig. 7).
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= A | = DISCUSSION ana CONCLUSIONS
e é 4w —0Or Intrasiope terraces on the Blake Plateau, Nigh Dackscatter intensity
-35 ° P3 ValuUES Nave DEEN Tound to Inaicate areas or hard supstrate [Coe and
—— & —g— o a A Sautter, 2019| and also gowr tial habitat for deep Sea corals. For our
- Low Study, Nigh Intensity subpstrate was only oBServed along the edges of
_40 NACI o, .~ lr -~ ) [ o > o @ lr ~ o ~ c N I ~ TaY ~
5 0 g G 15 50 - Q:!:)JFIJ: ana omf ne :,c,«;llr‘p gFJg; (FIgs. 2 & 3), where SIope IS rngmﬁ/ varianle.
[he lack of correlation between slope anad Intensity found In this Stuay
9)
SLOPE (°) (FIg. 5) does not support the general Interpretation that nign SIopes are
- _— | ; : : es for all Do " o ot th Ikely to have nign Intensity due to exposure or nard substrate. Because
igure /. Average slope and average Intensity values tor all points within each ot the | 4 - 4 R | £ il 4 - 1
Jt Jge S1op Werags y : P : DaCKScatter Intensity IS ot NIgh 1N areas o1 Nign relier at Richarason
O Sites (Table 1), within each intensity class. Intensity classes (low to high) are color N - o Ul entify | : ; |
. . . . . . Scarr S a ole A\ OT DE N2) D) 1dentIitY 10cations ASIODe
[EIfaces and Possinie deep Sea Pentnic communities.
Areas within the Richardson BfEWp)SUMi/eweanhaVEevaﬂetﬂeEJQQEeamd
[ ]orsrm)bﬁhmeemsﬂopeew J
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