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well as identifying a variety of benthic habitats that influence the species composition, abundance, and

life history of fishes and mvertebra 7) hroughout the region (Schobernd & Sedberry, 2009). Areas of

high productivity and complex bo .. opography within the SAB provide hard-bottom reef habitats that

~ support many ecologically and e w ;,» iIcally important reef fish species, such as snappers, groupers,
and porgies, that live and spawn c ;:' 1Ie continental shelf and shelf edge (Schobernd & Sedberry, 2009).
Using multibeam sonar, this study as conducted in an area not mapped previously, as most previous
bathymetric surveys were -a-.:‘»‘ along the inner shelf 20 m isobaths and along the shelf edge

- (Harris et. al. 2013). By investig ting and mapping the middle shelf region, specifically at depths
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Abstract: INntroduction: in the Atlantic Ocean, the region of the southeastern United States continental

The continental shelf off the southeastern US = shelf margin is referred to as the South Atlantic Bight (SAB). It stretches from 35°N near Cape Hatteras,
coast supports a benthic habitat for numerous = NC to 27°N at West Palm Beach, FL. At its midpoint the SAB extends 120 km off the coast of South
marine species. This region is mostly q Carolina and is bounded on the east by the Gulf Stream, a major supplier of nutrients to surrounding
composed of sand and migratory sand sheets, marine environments. The continental shelf is split into four zones; inner shelf (0-20 m depth), middle
however, sediment starved areas allow for shelf (20-40 m depth), outer shelf (40-80 m depth) and the shelf edge (80-200 m depth) which connects
exposed rock with r ock ytherskelf tbthecomiremnsa Sloperasd.rise lahda ultithately the deep ocean.

bottomo or Alive bott omBathgnetdcrmappingobslbmerged contideht® margins is critical to understanding the development ranging from 22 to kgn' st ) (trapolations of benthic habitats and their associated marine
suitable fish spawning and feeding grounds, and evolutionary history of paleo-landscapes and their archeological importance (Harris et. Al, 2013), as species may be possible (o ek ions of lesser and greater depths
and have become ecologically important, as ¥ '

many support important fisheries on the verge -\ :
of exploitation. Marine Protected Areas (MPAS) T 2 Methods:
- . . . BV T V., - TS ‘ . 8 e - -14 .
are essential for protecting fish populations and o dtdb_,a“eston o “, oY - A Multib n ding dat lected
have been shown to benefit many benthic and 0 RRe G l v B 2 S e

HARD

aboard the R/V Savannah by the College of

Charl est onPddeamBEAMS 0

) A The bathymetric survey was designated by the
Marine Resources Monitoring, Assessment and

Prediction (MARMAP) program, in collaboration

. with the SC Dept. of Natural Resources.

A Sonar data were collected using a Kongsberg
EM2040c multibeam echosounder, loaned to the

demersal fish species. In order to minimize the
destruction of benthic habitats, future sites of
possible MPAs are being identified using .
acoustic mapping technigues. Working with SC =
DNR MARMAP, the College of Charleston

BEAMS Program surveyed a proposed mid-

shelf (27 m deep) MPA site located off

Charleston, SC aboard the R/V Savannah using

Intensity @b)

c) The
a Kongsberg EM2040c. Multibeam bathymetry ey bzackscatter BEAMS Program by Kongsberg. |
and backscatter data were post-processed in o 5 T AN B mosaic displays " A Bat?ymetnc dz;ta a_nd léfllsfgalfltgsmgssalllgg VE\Slelre .
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CARIS HI_PS & SIES_8.1. Hardgrognd, migrating e s 25 - the relative i ﬁ]O(S:AIJF;?é:e;;See Eg:?ogr - 1 an
sand bodies, and incised meandering stream b) 2m CUBE oo | hardness within A _ L.
channels were mapped, and benthic habitat BASE surface of e ‘ Calc_:ul_atlons of bathymetric and backscgtter

' iti | R the study area. statistics were created and analyzed using ArcGIS
was characterized. Additional areas known to _ study area, with A 8 Dark areas (higher y g
support essential fish species will be mapped Figure 1 | a depth range of e db) identify harder MAP.
over the next several years, contributing to a) The study area is _ 25t0 32 m. substrate than light areas.
potential designation of MPAs. located ~30 km off

Charleston, SC.
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Figure 5: Frequency of the backscatter intensities for
the study area. Relatively hard substrate occurs
between 0 and -15 db. The majority of the study area
IS relatively soft substrate with backscatter intensity of
-15 to -20 db. Intensity was then used to classify
substrate, shown in Figs. 2, 3, 4, and 6.
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Figure 2: 3D bathymetry (left) & backscatter (grayscale images) surfaces of the upper, most shallow (25-28 m) portion of the mid-shelf study area are shown from different angles (V.E.=50x). Figure 7: The upper (A), middle (B) and lower (C)

A meandering channel cut into the substrate indicates a possible river formation. Arrow A shows the 3D view of a large sand ridge. Seabed classification from the backscatter data (far right) portions of the study area show slope variance. Darker

Indicates that hardbottom (purple) occurs within the channel, while areas of relatively soft substrate (red) of possible migratory sand bodies occur on top of the moderately hard/mixed shadlng represents greater steepness and 'S theref_ore
substrate (blue and green). more likely rocky exposure, and potential fish habitat.

(D) The slope surface is overlain on

the bathymetry, illustrating the steep -

Viddle Area SOTENTIAL HARDGROUND FABITAT channelization at the meanders.
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Figure 3. 3D images of bathymetry and backscatter of the Middle Area (25-28 m) (V.E.=50x) reveal the complex morphologies of this paftion of the study area. ridge B
Backscatter intensity ranged significantly and shows relatively hard substrate which may be habitable hardground. Backscatter classification (right) shows H e
significant areas of hard substrate, with sand ridges A and consisting of soft to medium hardness. Sand ridge B is likely migrating across the hardground.
Lower Area channelized P <and N
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Figure 6: Classified hard-bottom seen
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T ' i o SN ardground hanmelian dgound % in Figs. 2, 3, and 4 was sub-classified L ower
hardg?;und X ¥ e > ‘hardground? hardground? U into Goc_)d, Very Good and E>_<cellent | " (29-32 m)
— sites to investigate as potential benthic
Figure 4. 3D bathymetry and backscatter of the Lower Area (29-32 m) (V.E.=50x) show a dramatic seabed morphology, with both flat and channelized (or - habitat. The Upper Area has the least
fractured?) areas. Backscatter classification shows that most of this area is mostly hard substrate and has the largest coverage of hardground of the three areas ® amount of suitable habitat, whereas the
studied. The two possible sand bodies from Figures 2 and 3 are partially covering hardground areas. These channels may be riverbed scours from a lower Lower Area Iis mostly classified as Very
stand of sea level, showcase a promising area that currently sustains marine life on the seafloor. Good and Excellent.
- - - : seafloor. The darker regions are associated with a steeper slope and suggest that Acknowledgements:
Discussion & Conclusi O ns. B _ these areas are possible rocky outcrops or hard bottom habitat. These relatively A College of Charleston BEAMS Programs
Complex geomorphologic features are evident at this mid-shelf study area (Fig. 1), h4rg bottom geomorphologies most likely support a variety of marine organisms. By . gﬁf@igzrtigienﬁcadem'c CgEnehipIth
and reveal possible rocky outcrops as well as migratory sand bodies that vary in examining an area of shallower depth relevant to existing MPAs along the coastline, A kongsberg for thge. l0an of the EM2040C
size and depth. Figures 2, 3, and 4 show comparisons between 3D bathymetry and  a\y guidelines may come into consideration to grow existing MPAs and contain a A SC DNR MARMAP Program
bathymetry overlain with 3D backscatter_, revealing possible substrate character of larger area of marine environment. A RN Savannah Crew members
bathymetric features. In-order to determine whether the study area-has . iggeii GeoDynamics for his
bottom and is a likely fish habitat, the backscatter statistics were: used
Decibel readings range from -14 to 30 db (hard to soft, respés_ﬁiﬁ el
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extensive hard bottom and can | § w nthi‘(," marlne life. Fig 9 t M.!O and gyeorge R. Sedberry (2009). Shelf-edge and upper-slope reef fish
the three mam areas of hard\bé xb ~ShOWIﬁ %ﬁva.r|ancg ﬁn‘glbp“ 8 ] e South Atlantic Bight: habitat characteristics, spatial variation, and
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