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PRESENCE OF ANTIBIOTIC RESISTANT BACTERIA IN URBAN FLOODWATER OF PENINSULAR CHARLESTON, 
SC 

Ashley Wibel (GENV) and Dr. Vijay Vulava 

Abstract. Flooding commonly occurs in the low-lying areas of Charleston peninsula given its geographic 
location along the Atlantic coastline and its environmental history of filling marshes for development. 
These floodwaters funnel different types of urban pollutants into the coastal waters. Contaminants such 
as heavy metals and fecal indicator bacteria (FIB) are known to be present in stormwater runoff, but the 
prevalence of antibiotic-resistant bacteria (ARB) in the floodwater is unknown. The goal of this study is 
to assess the public and environmental health risks associated with floodwater. Floodwater was 
collected during rainfall and/or high tide events to assess the presence of ARB under different 
conditions. Our preliminary results confirm the presence of high concentrations of FIB (fecal coliforms, 
E. coli, and enterococcus) in the floodwaters of the Charleston peninsula. Tidal floodwater contained 
higher FIB compared with stormwater runoff. Trace metals commonly associated with floodwater were 
also analyzed in these samples. Multiple flood-prone locations on the peninsula were sampled to 
represent urban floodwater. Floodwater from some of our sites confirmed the presence of ampicillin 
and amoxicillin-resistant bacteria. Trace metals of concern (e.g., Zn) were present in all floodwaters, but 
their concentrations depended on the source of stormwater or tidal floodwater. The presence of ARB in 
floodwater will be of concern to the local communities as they are routinely exposed to these 
floodwaters leading to poor health outcomes. Additionally, the increase in coastal flooding events is 
exacerbated by climate change impacts. 

 

 

ANALYSIS OF DEEP-SEA CORAL MOUNDS ON THE NORTH-CENTRAL BLAKE PLATEAU, SOUTHEAST U.S. 
CONTINENTAL MARGIN 

Margaret Hanley (GEOL) and Dr. Leslie Sautter 

The Blake Plateau is part of a unique continental margin off the U.S. southeastern coast. Situated 
between the continental shelf and the deep ocean basin, the broad (250 to 350 km) Blake Plateau is a 
largely unexplored expanse of gently sloping seabed recently mapped by the NOAA Ship Okeanos 
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Explorer. Bathymetric mapping using multibeam sonar has provided seabed geomorphology and 
potential habitats. Geologic features encountered on the Blake Plateau’s carbonate platform include 
deep-sea coral mounds, elongate cliff-like scarps, and arc-shaped depressions. The Plateau is home to 
various underwater communities, including deep-sea corals that have aggregated to form hundreds of 
bioherms, or mounds, which provide habitat for many other benthic organisms. NOAA OER conducted 
Windows to the Deep 2019: Exploration of the Deep-Sea Habitats of the Southeastern United States to 
understand these communities better. In this study, the geomorphology of six locations with deep-sea 
coral mounds on the North-Central Blake Plateau was analyzed and compared with slope and 
backscatter intensity surfaces. Geomorphologic features found include scattered individual mounds and 
connected mound structures that form chains. Both mound morphologies were found on gently-sloping 
(<1°) seabed, occurring along and above a low-relief terrace. Individual and connected mounds in the 
northwest section of the study area have a depth range of 450 to 530 m, while those associated with the 
terrace in the southeast range 550 to 650 m. All mounds examined have flank slopes ranging 20 to 30°. 

 

 

Geochemical Study of Magma Mixing at Lassen Volcano 

Abby Harper (GEOL) and Dr. John Chadwick 

Lassen volcano is a large stratovolcano (10,457 ft. tall) in northern California, and is the southernmost 
volcano in the Cascades volcanic arc that extends along the Pacific coast up to Canada.   The chemical 
compositions of lavas erupted from Earth's volcanoes are typically controlled by associated tectonic 
processes.  Lassen is a subduction zone volcano, so its lavas would be expected to have the chemical 
fingerprints typical of subduction volcanoes found around the world.  But Lassen is also located in an 
area of continental extension known as the Basin and Range, a process which produces lavas with a 
different diagnostic chemical composition. Rock samples were collected in our field work from Lassen 
and surrounding small volcanoes and flows in this study to evaluate their minerals and chemistry, to 
seek evidence for the unique chemical compositions of subduction and continental extension melting 
processes.  Our samples have groups of minerals that are not typically found together, such as olivine 
and quartz, an indication of magma mixing.  Major elements (such as silicon, magnesium, and iron), 
trace elements (such as lanthanum and barium), and isotopes (such strontium, neodymium, and lead) 
were measured to evaluate the varying proportions of magmas from these two sources. Our preliminary 
results show evidence for the two melting processes both contributing to lavas erupted in the Lassen 
region. 

 

 

Biogeochemical nutrients in stormwater and coastal lake environments  

Kesli Kruzel (GEOL) and Dr. Vijay Vulava 

Stormwater runoff in rapidly urbanizing watersheds such as the greater Charleston region contributes a 
significant amount of pollution to downstream water bodies. Coastal watersheds also feature numerous 
natural and manmade lakes. These lakes perform important functions, including stormwater control and 
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pollution reduction, and accumulate and process high concentrations of pollutants. In these lake 
environments, pollutants are subject to complex physical, chemical, and biological processes and 
ultimately affecting the downstream water quality. Nitrogen and phosphorus are the most ubiquitous 
pollutants present in our water environments (though not the only pollutants) and contribute to 
significant impairment of coastal ecosystems. In this study, total nitrogen, nitrate, and phosphate were 
tracked, along with total organic/inorganic carbon over a ten-week period. Four lakes were studied: (i) 
Alberta Sottile Long Lake, (ii) Colonial Lake, (iii) the lake at Magnolia Cemetery, and (iv) the lake at Stono 
Preserve. As many of these biogeochemical nutrients are brought to the lakes through stormwater 
runoff, the rainfall over this ten-week period was also recorded. The study hypothesized that the 
amount of these pollutants within the ponds would correlate with the amount of rainfall experienced. 
Eight sampling events were conducted in total. One sampling outing was conducted soon after (less than 
24 hours) a rainfall event, six outings occurred within (but not directly following) a week of rainfall 
events of between 0.28-4.21 inches, and one outing was conducted after no rainfall was within the 
previous week. There was no correlation found between the amount of pollutants and the amount of 
rainfall. 

 

 

New records of mercury accumulation during the Late Cretaceous 

Emily Lowe (GEOL) and Dr. Teddy Them 

Oceanic anoxic events (OAEs) represent some of the most heavily studied time intervals during Earth's 
history. They occurred during the Mesozoic (251 - 66 Ma) and are associated with massive volcanic 
activity, widespread deposition of organic matter-rich sediments or black shales, increased extent of 
anoxia in the oceans and freshwater environments, enhanced weathering of rocks and soils on land, 
increased wildfires, and extinctions. Although large-scale volcanism has been identified as the driver of 
several mass extinction events during the Phanerozoic, direct evidence linking volcanism to each 
extinction event is lacking. The sedimentary mercury (Hg) geochemical proxy is a novel geochemical tool 
used to link massive volcanism and environmental change to these extinctions as Hg is injected into the 
ocean-atmosphere when volcanoes erupt, eventually resulting in Hg concentration anomalies in 
sediments. The sedimentary record of Hg accumulation across Late Cretaceous OAE-2, one of the largest 
OAEs of the Phanerozoic, is not consistent, and therefore linking volcanism to this event is not 
straightforward. It is possible to generate sedimentary Hg anomalies from many mechanisms such as 
increased weathering and delivery of terrestrial Hg to the oceans, enhanced wildfires, and changes in 
local redox conditions, each of which occurred during OAE-2. This research will focus on generating Hg 
concentrations from two study sites in the North American Western Interior Seaway and Australia and 
comparing these data previously published datasets. These new data will help unravel the processes 
that controlled the Late Cretaceous Hg cycle and ultimately the biological turnover event during OAE-2. 

 

 

Evaluating sedimentary mercury concentrations across the Late Devonian mass extinction event from 
the Michigan and Appalachian basins 
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Corinne Luksch (GEOL) and Dr. Teddy Them 

Over the last decade, massive volcanism has been linked to all mass extinction events during the 
Phanerozoic. Flood basalts and large igneous provinces (LIPs) have the capacity to release enormous 
amounts of climate-altering gases into the ocean/atmosphere system and drive biogeochemical 
feedbacks that also result in the deterioration of the local and global environment. The Late Devonian 
Frasnian-Famennian (F-F) mass extinction event (~372 Ma) is one of the five largest extinction events of 
the Phanerozoic and has recently been linked to the emplacement of multiple LIPs. In some of these F-F 
sedimentary successions, mercury (Hg) enrichments are preserved, interpreted as the result of volcanic 
episodes where Hg was released and subsequently accumulated in sediments. Other F-F successions, 
however, do not display Hg anomalies, thereby challenging the notion that LIP emplacement played a 
major role in the extinctions. We have generated sedimentary Hg content data from two study sites in 
the Michigan Basin (MB) and one study site in the Appalachian Basin (AB) to test the hypothesis that 
massive volcanism played a role in the F-F extinction. Our results suggest a complex Late Devonian Hg 
cycle likely associated with increased weathering, precipitation, and erosion on land, as well as local 
changes in redox controlling Hg accumulation. It is possible that enhanced volcanism is related to 
environmental change during the F-F crisis, but these new data do not currently support this hypothesis. 

 

 

GEOMORPHOLOGIC ANALYSIS OF THREE NEW ENGLAND SEAMOUNT SITES IN THE NORTH ATLANTIC  

Jacob Stock (GEOL) and Dr. Leslie Sautter 

From June to July 2021, NOAA Ocean Exploration and Research conducted the expedition North Atlantic 
Stepping Stones: New England and Corner Rise Seamounts (EX2104). Multibeam sonar data were 
collected from this area using the Kongsberg EM304 echosounder onboard the NOAA Ship Okeanos 
Explorer. Numerous dives were conducted by the ROV Deep Discoverer during EX2104 with several 
dives used to ground-truth sonar data. Three seamount sites were examined in this study: Gosnold, 
Allegheny, and an unnamed seamount referred to as “Y.” Geomorphology among the areas was 
examined using classified backscatter intensity, slope, and aspect. With a vertical relief of 3600 m and 
depth range of approximately 1400 to 5000 m, Gosnold is both the shallowest and deepest location 
analyzed. EX2104-Dive17 on the northwest rim of Gosnold Seamount (dive depths of 1714 - 1783 m), 
revealed a distinctly biodiverse benthic habitat, including several deep-sea coral species. Allegheny 
Seamount has a vertical relief of 2567 m and is 1833 m at its shallowest point, maintaining a conical 
shape and 31o slope that tapers out at its 4400 m base to <5o. Previously known as the Unmapped 
Twins, “Y” Seamount possesses a flat-top on its western side and dips at its center to an elongated, 
narrower eastern ridge. Steep slopes of 50o surround the seamount’s western section, with moderate 
30o slopes towards the northeast. Slope, depth, and backscatter intensity data taken from dive locations 
will be used to identify possible deep-sea coral locations, other benthic habitats, and areas likely to 
contain high biodiversity. 
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Modelling Harmful Algal Blooms in Saginaw Bay using Sentinel-2 MSI Data 

Camille Sullivan (GEOL) and Dr. Adem Ali 

Harmful Algae Blooms (HABS) have been a recurring problem in Saginaw Bay of Lake Huron. These 
blooms continue to increase in occurrence, significantly impacting recreation, tourism, and the fishing 
industry. Monitoring of the water quality in Saginaw Bay is currently performed through site visits to 
predetermined locations. This approach is expensive, time consuming, and provides limited spatial and 
temporal information regarding the dynamics of the HABs across the bay. This study aims to evaluate 
the potential of using Sentinel-2 Multispectral Instrument (MSI) data for monitoring HABs in Saginaw 
Bay using chlorophyll-a as an index proxy. Atmospheric correction was applied to the Sentinel-2 MSI 
data using the Case 2 Regional Coast Color (C2RCC) atmospheric correction for enhanced retrieval of 
HABs from the remote sensing observation. Standard NASA Ocean Color algorithms (OC2, OC3, OC4, 
OC5, OC6) were tested using data collected during summers between 2016 and 2021. For optimal 
results, new OC algorithm coefficients that are specific for the Sentinel-2 sensor were obtained by fitting 
the relationship between corresponding field and satellite observations. The modified OC5, OC4, and 
OC3 algorithms produced R^2 = 0.71 and RMSE = 1.83%. OC6 produced similar results with slight 
improvement in performance (R^2 = 0.79, RMSE= 1.9%). These results demonstrate that a simple two-
band linear based OC model is robust enough to retrieve chlorophyll-a, and hence effective for water 
quality monitoring using satellites that will effectively contribute to the prediction of HABs in Saginaw 
Bay. 

 

 

Just How Many Earthquakes Occurred Beneath the Monticello Reservoir, South Carolina, During Fall 
2021? 

Nora Zich (GEOL) and Dr. Steven Jaume’ 

The Monticello Reservoir, located near Columbia, South Carolina, is the primary source of cooling waters 
for the VC Summer Nuclear Power Station. A multi-year swarm of microearthquakes beneath the 
reservoir started upon the initial filling in December 1977, and another earthquake swarm occurred 
between late 1996 through 1999. A new earthquake swarm began in October 2021 and lasted into early 
November. Seven of these earthquakes were large enough (M 1.7 to 2.3) to have been officially 
recorded by the US Geological Survey, but examination of data from the closest seismic station (JSC, 
Jenkinsville, SC) suggests the presence of additional smaller earthquakes. The goal of this project is to 
document the total number of microearthquakes that can be recognized during the most recent swarm 
and estimate their magnitude. To do this we use the seismic waveforms from the known earthquakes as 
a template, and look for smaller matching signals. This also allows us to differentiate seismic signals 
from local quarry blasts, which also are also recorded by JSC. To date we have identified over 25 
different seismic events occurring during this period. 
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Spatially Correlating Legacy Land Ownership Data for Nemours Wildlife Foundation, Beaufort County, 
South Carolina  

Skylar Pope (ARCH & GEOL) and Dr. James Newhard (Classics) 

"The Center for Historic Landscapes, in collaboration with Brockington and Associates,  has been tasked 
to create a cultural resource assessment for Nemours Wildlife Foundation, which holds 10,000 acres 
land along the Combahee River in Beaufort County, South Carolina. Critical to the assessment is the 
tracing of land ownership. Not only does this assist in observing ties between landowners and broader 
historical contexts, tracing land ownership holds the potential to assist in reconstructing the enslaved 
communities who were the vast majority of the inhabitants.  Typically, tracing land ownership is done 
via tracing the deeds and land titles, presenting this research in a narrative form. Previous deed research 
at Nemours has occurred (Baldwin & Bates, 1992), but the traditional format does little to visualize the 
spatial and temporal patterns of land ownership, given the complexity of land transfers (in terms of 
volume) within the project area.  Using ArcPro, a geospatial science software application, parcel 
information and history of ownership has been transformed into a visual product, enabling project 
members to view the research area in terms of land ownership over the course time. The data are 
served to other team members via a secure web interface, allowing this information to be used broadly 
across the project to help correlate other historical information to the landscape.   

 

 

Using InSAR Data to Measure Line-of-Sight Displacement in Coastal South Carolina 

Nathan Linder (GEOL) and Dr. Scott Harris 

Increased flooding in southeastern US coastal cities is a primary infrastructural concern as relative sea-
level rise (RSL) rates increase.  Local conditions are not only influenced by the global eustatic sea-levels, 
but also local conditions including land displacement due to natural and anthropogenic factors, including 
but not limited to local tectonics, subsurface dissolution, ground compaction, and groundwater removal.  
Analysis and comparison of existing CORS GPS data, tidal gauges, and satellite radar measurements 
(InSAR, Sentinel-1) over the past decade aids in understanding differential ground surface displacement 
along the Central South Carolina coast and indicates different areas of concern.  The purpose of this 
study has been to specifically look at Charleston, South Carolina, and understand recent land surface 
displacement and compare to relative sea level rise rates in the area.  Processing of multiple pairs of 
InSAR data with the Alaska Satellite Facility’s MintPy and HyP3 software has allowed calculation of line-
of-sight displacement at the sub-millimeter scale, in this case measuring displacement over 5 years.  
Areas of artificial landfill on the outer peninsula have exhibited higher subsidence levels, with the spine 
of the peninsula exhibited levels of relative uplift.  Continued mapping of these areas will facilitate 
broader understanding of the relationship between sea-level rise and land deformation in South 
Carolina, supplying managers and municipalities solid measurements on which to base their decisions. 

 

 



  7 

Predicted Ground Motions From Magnitude 7 & 7.3 Summerville, South Carolina Earthquakes and 
Building Damage in Charleston During the August 31, 1886 Earthquake 

Karissa Venezia (GEOL) and Dr. Steven Jaume’ 

We re-examined building damage in Charleston, South Carolina using predicted earthquake ground 
motions from large earthquakes at the epicenter of the August 31, 1886 event. A previous study 
(Robinson and Talwani, 1983) noted minimal difference in brick building damage with respect to 
geologic site conditions during the 1886 earthquake. We used georectified 1884 Sanborn Fire Insurance 
maps and a building damage report keyed to these maps to locate and assess damage of residential and 
commercial brick structures. We used a previously developed damage scale (Miner, 2014) to assign a 
damage state for each of the building’s walls. Of the 606 structures examined so far, 455 (75%) have at 
least minor damage and 110 (18%) major damage. For each structure we use predicted ground motions 
from magnitude 7 and 7.3 strike-slip earthquakes propagated through a 3-D VS model of Atlantic Coastal 
sediments plus a more detailed VS model of the top 30 meters (Cramer et al., 2020. Our primary result is 
that ground motions vary very little in our study area. There are weak trends in ground motion as a 
function of damage intensity, but they are different for the M7 and M7.3 scenarios. For the M7 event 
PGA increases but 0.3/1.0 sec SA decrease with increasing building damage. For the M7.3 event 0.3 sec 
SA increases but PSA/1.0 sec SA decrease with increasing building damage. Thus it appears the nonlinear 
behavior of the Atlantic Coastal sedimentary structure outweighed local near surface site effects during 
the strong ground motion in 1886. 

 

 

GEOMORPHOLOGY OF POTENTIAL DEEP-SEA CORAL HABITAT ALONG KARIN SEAMOUNT RANGE, 
CENTRAL PACIFIC 

Eryn Faggart (GEOL & MBIO) and Dr. Leslie Sautter 

Karin Seamount Range, located 1200 km off the southwest coast of Hawaii and 130 km northeast of 
Johnston Atoll, is part of the Pacific Remote Islands Marine National Monument. This region sustains a 
high diversity of marine life and is thus relevant to modern scientific exploration in making informed 
resource management decisions. In September 2015, NOAA Ocean Exploration and Research mapped 
Karin Seamount Range during the Hohuna Moana: Exploring Deep Waters off Hawaii to identify deep-
sea coral and sponge communities and relate these findings to the area’s geomorphology. Karin 
Seamount Range has a linear configuration composed of flat-topped seamounts and peaked ridges. 
Three main study sites were examined - Karin Guyot, Karin Ridge, and Southeast Seamount. The sites 
exhibited steep, rocky-embankments consistent with the presence of deep-sea corals. Operations 
utilized the NOAA Ship Okeanos Explorer’s multibeam sonar deep water mapping system and high 
definition video collected during EX1504 Leg 4 by the ROV Deep Discoverer. In 2015, EX1504L4-Dive 10 
was made along a Karin Seamount guyot. Diverse coral and sponge aggregations were observed at 
depths greater than 1,800 m in association with smooth pillow lava formations and sparse sediments. In 
2017, EX1706-Dive15 revealed a hard-bottom substrate composed of abundant aggregations of corals 
and sponges located at a max depth of 2027 m. An analysis was conducted to determine the 
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geomorphological characteristics that potentially support various benthic habitats. Subsequent results 
were summarized through approximation of deep-sea coral aggregations along Karin Seamount. 

 

 

Processes of Archaeological Site Formation Relating to the Modern Marine Transgression 

Hannah Berkhimer (MBIO) and Dr. Scott Harris 

High rates of coastal erosion coupled with increasing rates of relative sea-level rise (RSL) endanger 
cultural resources along open-ocean and estuarine coastlines. Within the dynamic environment of South 
Carolina’s barrier islands, RSL threatens the shorelines and contributes to the marine transgression 
along the coast; eroding some areas and burying others. This study seeks to understand the 
preservation potential of terrestrial sites during the modern marine transgression in a mixed-energy 
barrier island system.  The study area is located 40-km south of Charleston, South Carolina (USA). In 
2016, LiDAR imagery discovered two late-Archaic shell rings on Pockoy Island, a small (1-km by 0.2-km) 
hammock island. Historically isolated in the marsh, the region has seen erosion rates from 7.5 m/yr, with 
as much as 23 m/yr recently. Initially positioned 1 km inland from a transgressive barrier, the most 
seaward shell ring on Pockoy was lost to erosion in 2021.   Nearshore geophysical surveys were collected 
in summer 2021 to better understand preservation potential of shell rings during a transgression. 
Sidescan sonar mosaics (14-km2), sediment grab samples, and chirp subbottom surveys (160 km) were 
used to map offshore shallow stratigraphy from the low tide shoreline to the 1851 shoreline position, 
approximately 1-km offshore. Within the chirp data, abundant buried tidal channels matching historic 
maps were identified, as were buried paleochannels that existed prior to historic records. Evidence of 
shell rings was not found in either the nearshore or offshore seafloor, though paleochannel structures 
were well preserved over the last several decades of marine transgression. 

 

 

Developing High Resolution Watersheds to Predict Street Flooding in Charleston County 

Madeline Carrino (DATA) and Dr. Norm Levine 

Tidal and rainfall flooding are a constant threat to the safety and well-being of Charleston County 
residents and businesses. The purpose of this project is to develop a mobile flood mapping application 
that will provide citizens with current and forecasted street flooding conditions. This is made possible 
through previous team research in which we developed a high resolution hydro-conditioned DEM 
(digital elevation model) that will allow the modeling of rainfall runoff across Charleston County. Our 
team is creating high resolution watershed information for Charleston County. Our goal is to classify and 
label watersheds approximately 20-acres in size in Charleston County. A watershed is an area 
characterized by all runoff being conveyed to the same outlet or body of water. We are categorizing the 
watersheds with information on the direction of water-flow, land-use data, and relationship with larger 
bodies of water to create high resolution rainfall runoff maps. The watersheds currently defined by 
Charleston County are too large and would yield less accurate flooding predictions. This research will 
increase the resolution and usability of the rainfall runoff models for more accurate flood mapping. The 
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information from our team will be used to understand how rainfall and tidal flooding combine to 
increase the hazards affecting communities and properties in Charleston County. 

 

 

Using Python and Jupyter Notebooks to Manage and Model Disparate Environmental Datasets for a 
Charleston Regional Flood Mapping App 

Connor Cozad (DATA); Blake Mitrick (DATA); Dr. Norm Levine; Prof. Lancie Affonso 

Flooding is a serious and well-known problem for the city of Charleston. The situation is expected to 
worsen as the sea level continues to rise and rainfall becomes more intense due to climate change. The 
goal of this project, funded by the South Carolina Sea Grant Consortium, is to develop an app that 
presents an interactive map of current and future street flooding across Charleston County, South 
Carolina. The team as a whole (comprised of over 10 undergraduates and multiple graduate students) 
has been developing a rainfall runoff model and a high-resolution tide inundation model that shows 
current and predicted street flooding across Charleston County. Previously, we developed a data 
pipeline using Python to provide near-real-time tide data to this model. In this poster, we present a 
similar pipeline for near-real-time sources of rainfall data with which to supply the rainfall runoff model. 
This pipeline will retrieve recent rainfall rates from the NOAA MRMS (Multi-Radar/Multi-Sensor) system 
and will retrieve predicted rainfall rates from the NOAA HRRR (High Resolution Rapid Refresh) weather 
model. The models ingesting all of this data require significant computational resources to complete the 
inundation calculations in a reasonable amount of time. Therefore, we are leveraging the College of 
Charleston’s High Performance Computing (HPC) system to run our models. Once completed, this app 
will allow people in Charleston County to become more resilient in the face of increased flooding. 

 

 

Comparing Geomorphology of Seamounts in the Johnston Atoll Unit Towards Identifying Regions of 
High-Density Deep-Sea Coral and Sponge Communities 

Francesca D'ellacqua (MBIO-M.S.) and Dr. Leslie Sautter 

In 2017, multibeam sonar data and ROV dive video were collected within the Johnston Atoll Unit (JAU), 
about 750 km southwest of the Hawaiian Islands, by scientists aboard NOAA Ship Okeanos Explorer. The 
area surrounding Johnston Atoll is comprised primarily of basalt and is known to have sediments rich in 
rare metals, as well as many high-density communities of deep-sea corals and sponges. In the Central 
Pacific, deep-sea corals thrive in areas with hard substrate and a steep slope where depths range from 
approximately 950 to 1150 m. This study analyzed the region’s geomorphology using bathymetric maps 
and backscatter mosaics generated from sonar data. Four sites were examined, including Tanager 
Seamount (a guyot), a second nearby guyot, and two steeply sloping southern volcanic ridges.  All sites 
studied are located on the JAU southern flank, where maximum seamount depths range from 1275 to 
2500 m, and all fit the criteria for potential regions of high-density coral and sponge habitats. Many 
benthic species observed here during ROV Deep Discoverer dives are rare for this geographic area due 
to depth and substrate constraints, further indicating the importance of these seamounts as habitat 
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providers. Elongated seamounts resembling ridge-like features in the study area’s southern portion may 
provide habitat to many diverse deep-sea coral and sponge communities by acting as a barrier to 
bottom current flow, allowing populations to aggregate near ridge crests. By locating regions of 
morphologic difference among these seamounts and pairing these data with ROV data, preferred 
habitat of deep-sea biota was better revealed, allowing for identification of future survey sites.  

 

 

Using plants as an alternative to previous methods of removing water from dredged sediments 

Mikayla Milford (EVSS-M.S.) and Dr. Tim Callahan 

Dredging is routinely practiced in coastal areas such as Charleston, SC to maintain navigational channels. 
Sediments naturally build up in the channels raising the ocean floor restricting large ships from passing 
through the channel. Large barge vessels remove these sediments off the channel floor then transport 
them to a disposal site. Most sediments are transported offshore to the Ocean Dredged Material 
Disposal site. The other sediments are either utilized for beneficial means such as the recent rebuilding 
of Crab Bank or disposed onto what is defined as a Confined Disposal Facility. The sediments have high 
water contents and contain high proportions of clay materials. This results in a slow water removal stage 
which is important for continual usage of the facilities. A way this is managed is through creating a series 
of trenches for the water to be redirected out of the facility. In this study, the removal of water was 
quantified through evaporation values. The evaporation was measured to compare effectiveness of the 
trenching method compared to the usage of plants as a water removal strategy. Evaporation using the 
trenching method was calculated previously as 35% of the Pan A evaporation method. These values 
were compared to an evaporation equation which factored in plants. Evaporation increased with the 
addition of plants. This study showed that cultivating plants on confined disposal facilities can be 
considered an alternative to previous methods of removing water from dredged sediments. Future field 
based research can expand on this idea to show survivability and producibility. 

 

 

Characterizing and Modeling Nutrient Dynamics in Pond Environments 

Claire O’Loughlin (EVSS-M.S.) and Dr. Vijay Vulava 

Stormwater ponds feature prominently in coastal South Carolina and perform important functions, 
including flood control and stormwater pollution reduction. These ponds accumulate and process high 
concentrations of nutrient elements, such as nitrogen (N) and phosphorus (P), before discharging them 
into downstream natural water bodies. However, our knowledge of the dynamics of such nutrients are 
poorly understood. In this study, we focused on delineating specific nutrient dynamic pathways as water 
travels through a stormwater pond as it moves toward downstream waterbodies. Nutrients undergo 
transformations in pond environments due to factors such as seasonal temperature, dissolved O2 
content, pH, and redox chemistry. The focus of this study is a freshwater pond located at the Stono 
Preserve and is characterized by a humid environment, mild temperatures, low topography, and 
widespread fresh and estuarine wetland systems. This pond serves as an analog for stormwater ponds 
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common to the region and is driven by accessibility as well as the existing research and monitoring 
infrastructure present. Groundwater, pond water, and bed sediment were sampled and analyzed for 
concentrations of N and P. We observed high concentrations of P and oxidized forms of N in the shallow 
groundwater downgradient from the pond compared with upgradient of the pond. This data will be 
used to create a conceptual and quantitative model to describe the dynamic pathways of nutrients in 
such systems. We expect that this model will be applicable for use in stormwater ponds used widely 
across the southeastern US. 

 


