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12. Geomorphological Analysis of Sand Waves at Lucifer Shoals, Ireland  

Alexandra Dawson and Dr. Leslie Sautter, Department of Geology and Environmental 
Geosciences, College of Charleston 

During July-August 2009, hydrographers with the Geological Survey of Ireland and Marine 
Institute of Ireland sailed aboard the R/V Celtic Voyager off the southeast coast of Ireland. With 
depths ranging 12 to 30 m, Lucifer Shoals was surveyed using a Kongsberg EM3002 multibeam 
echosounder. CARIS HIPS 9.1 was used to post-process the bathymetric data, which revealed a 
convoluted system of sand waves measuring as much as ~14 km along their crests, with 
wavelengths ranging from ~ 100 to 250 m. The purpose of this study is to determine sand wave 
geomorphology, including length, width, height, and orientation in order to approximate the 
current water velocity and direction in this area. Analysis shows that the east side of Lucifer 
Bank has opposing tidal currents ranging from 0.1 to 1.6 m/sec, and traveling generally 
northward and southward, whereas on the bank’s west side, there is a northwest current. 

 

14. Trends in Slope and Spreading Rates of the Southern Reykjane Ridge 

Rachel Fein, Dr. Leslie Sautter, Department of Geology and Environmental Geosciences 

The Southern Reykjane Ridge is a small portion of the Mid-Atlantic Ridge starting at Bight 

Fracture Zone and extending all the way north to Iceland. Multibeam sonar data were collected 

in 2013 on the R/V Marcus G. Langseth with a Kongsberg EM122. Post-processing of 

bathymetry was conducted using CARIS HIPS and SIPS 9.1. Five west-east bathymetric profiles 

were perpendicular to the ridge axis in order to characterize and understand the trends of the 

ridge flanks.  West and east flanks were examined for depth, slope, and distance to the 10.9 Ma 

magnetic anomaly, and spreading rates were calculated. Characterizing this small southern end 

of the Reykjanes Ridge revealed that the west flank had steeper slopes and faster spreading 

rates as compared to the east flank. These methods can be used on other portions of the Mid-

Atlantic Ridge to compare and understand ridge geomorphology with spreading rate. 



 

15. Pilot Study of Phthalate Metabolite Concentrations in Common Bottlenose Dolphins 
(Tursiops truncatus) from Sarasota Bay, FL 

Moriah Alten Flagg1,2, Kerry Wischusen2,3, Dr. Leslie Hart1, Dr. Randall Wells4, Wayne McFee5, Dr. 
Ed Wirth6, Emily Pisarski6, Dr. Abby Wenzel7, Dr. John Kucklick7, Dr. Barbara Beckingham8 

1 Department of Health and Human Performance, College of Charleston, Charleston, SC 

2 Honors College, College of Charleston, Charleston, SC 

3 Department of Chemistry and Biochemistry, College of Charleston, Charleston, SC 

4 Sarasota Dolphin Research Program, Chicago Zoological Society, c/o Mote Marine Laboratory, 
Sarasota, FL 

5 NOAA/NOS/NCCOS/CCEHBR, Charleston, SC 

6 NOAA/NOS/NCCOS/HML, Charleston, SC 

7 National Institute of Standards and Technology, Charleston, SC 

8 Department of Geology and Environmental Geosciences, College of Charleston, Charleston, SC 

Phthalates are a group of chemical compounds used extensively in personal care products, 
cleaners and plastic consumer goods, and may pose a significant human and ecological health 
risk. For instance, laboratory and human epidemiologic studies have shown linkages between 
phthalate exposure and endocrine disruption, altered reproductive physiology and 
developmental abnormalities. Bottlenose dolphins can be sensitive gauges of coastal 
anthropogenic pressures and overall marine environmental quality. Previous studies have 
quantified phthalate concentrations in many marine species; however, concentrations in 
bottlenose dolphins are lacking. To address this knowledge gap, concentrations of 9 phthalate 
metabolites were analyzed in urine samples collected from 7 individual dolphins during health 
assessments in Sarasota Bay, Florida in May 2016. Urinalysis was performed following de-
glucuronidation, solid phase extraction, and detection by high performance liquid 
chromatography with electrospray ionization tandem mass spectroscopy (HPLC-ESI-MS/MS). 

 

18. Consolidation of Multiple Triassic Rift Interpretations Negate Previous Stress Field 
Analyses 

Hannah B. Hartley and Dr. Erin K. Beutel, Department of Geology 

The orientations and locations of late Triassic-early Jurassic rift basins in South Carolina and 
Georgia were studied in order to compare previous interpretations and determine the stress 
field at that time. Maps of the basins from prior papers were compiled on Google Earth, then 



compared to the interpreted stress field at 200 Ma put forth in Schlishe (2000). We found that 
the proposed stress field of northwest-southeast extensional at around 230-200 Ma would not 
have been sufficient to produce the observed orientations of the basins, as several basins show 
north-south and east-west orientations rather than the northeast-southwest orientations 
expected from the proposed stress field. 

 

20. Tectonic origin of massive oceanic core complexes and talc hydrothermal regimes 

J. Ryan Hawsey and Dr. Erin Beutel, Department of Geology and Environmental Geosciences, 
College of Charleston 

In April of 2010 The RSS James Cook research vessel discover the first ever talc producing 
hydrothermal vent field to the west of the Mid-Cayman spreading center (MCSC). The vent field 
is on top of an ultramafic oceanic core complex (OCC) at the offset of two ultra-slow spreading 
ridge segments. Multibeam data taken from NOAA’s R/V Okeanos explorer was processed in 
QPS Qimera and additional data taken from GeoMapApp was used to determine a possible 
cause for this warm talc producing hydrothermal field. Using a combination of seafloor 
features, vent orientations and previous research it was discovered that the vent field sits on an 
ultramafic bed rock (Mt. Dent) over a propagating ridge. This ridge propagation under the OCC 
allows for thinner crust and mantle contact to produces the heat and mineralogy (Ultramafic 
peridotite) necessary for the vent field to produce talc. 

 

24. Dynamic Velocity Structure of Byrd Glacier, Antarctica 

Victoria Shuler1,3, J. Ryan Hawsey1, Jeniffer Soto Perez1, Quincy Hoffer1, Blake A. Waring2 and Dr. 
John Chadwick1 

1 Department of Geology and Environmental Geosciences, College of Charleston, South Carolina 

2 Department of Environmental Studies, University of Charleston, South Carolina 

3 Department of Studio Art, College of Charleston, South Carolina 

Byrd Glacier, located in the Transatlantic Mountains in East Antarctica, is one of the major 
glaciers in the region. It measures 136 km long by 24 km wide and drains into an extensive area 
of the polar plateau at the Ross Ice Shelf. Remote sensing images of Byrd were compiled from 
Landsat Thematic Mapper versions 5, 7 and 8, from the years 1989-2017. Ideal for studying 
change detection in inaccessible regions over extended periods, Landsat images were analyzed 
to determine velocity structure across the glacier, and relative rates of change over time. 
Measurements indicate dynamic velocity difference both spatially and temporarily. Observed 
changes are due, perhaps, to basal sliding dynamics, mass balance differences and changing 
grounding lines. Further work using ortho-rectification with DEMs could improve accuracy. 

 



30. A Multiply-Intruded Mesozoic Diabase Dike System in Northern South Carolina 

Michael Shahin, Jeniffer Soto, Dr. Erin Beutel, Dr. John Chadwick, Department of Geology 

The Great Dike located near Kershaw, South Carolina, is associated with the Mesozoic breakup 
of Pangaea and has a cross-sectional width of 800 ft, making it one of the largest igneous dikes 
in North America. The goal of this study was to determine if this unusually large dike resulted 
from a single intrusion or from multiple intrusion events. Samples of the diabase were collected 
at 50 ft intervals to test for chemical variations that would indicate multiple intrusion events. 
Samples were prepared at the College of Charleston and a suite of trace elements were 
analyzed with an inductively coupled plasma mass spectrometer (ICP-MS) at Washington State 
University. The results show chemical variations that indicate multiple intrusion events best 
explains the width of this system, which is essentially a sheeted dike complex. In addition, the 
trace element data suggest that these magmas were derived from a subduction modified 
mantle. 

 

34.  Bathymetric & Geomorphological Analysis of Inishmore Island, Ireland 

Treyson Gillespie, Dr. Leslie Sautter, Department of Geology & Environmental Geosciences 

Bathymetric surveys were conducted offshore of Inis Mór (Inishmore) Island on Ireland’s west-
central coast, by the Marine Institute of Ireland and Geological Survey of Ireland as part of the 
INFOMAR project. Data were collected from May to June 2014 using a Kongsberg EM2040 
multibeam echosounder aboard the R/V Celtic Voyager, and were post-processed using CARIS 
HIPS 9.1 to create 2D and 3D bathymetric surfaces. The study site is a glacio-karstic limestone 
landscape. Analysis of the bathymetry supports theories of the lithified calcareous sediments 
being exposed above sea level, and glaciers smoothed the exposed surfaces during the 
Pleistocen from 2 Ma to 18 Ka.  Faulting and fracturing along the continental shelf showcases 
the limestone, highlighting its glacio-karstic characteristics.  The purpose of this study is to use 
bathymetric analysis to map and characterize the submerged limestone strata that are seen 
exposed subaerially on Inishmore. 

 

35. Monitoring Rapid Urbanization of The Yangtze River Delta Megacity (YRDM) Using 
Satellite Remote Sensing Technology 

Alex Giarrocco, Debbie Lipscomb, Lance Foxworth, Peyton Sarko, David Flanagan, and Dr. John 
Chadwick. Department of Geology. 

The Yangtze River Delta region of Eastern China has experienced a period of rapid urbanization 
over the past 30 years due to changing economic policies. The region experienced a rapid shift 
from a largely agrarian, to a more urbanized and industry-based economy. Land cover types in 
Landsat 7 and 8 satellite imagery from 1988-2014 were classified using maximum likelihood and 
analyzed in ENVI Classic 5.3 to assess long term changes in the urbanized area of the extensive 



YRDM region. Urban land cover increased from 3.52% in 1988 to 57.30% in 2014, and urban 
areas in the YRDM are currently growing at a staggering rate of 2.89% per year. Additionally, 
overall vegetative land cover decreased by 45.65% over the study period. This rapid 
urbanization is a result of a significant increase in Chinese manufacturing and industry as well as 
extensive population growth. 

 

38. Yellowstone on Fire: Road to Recovery 

Drew Barnum, Griffin Collins, Victoria Houston, Will Howard, Brian Palus, and Dr. John 
Chadwick, Department of Geology and Environment Geosciences, College of Charleston 

Poor fire management practices during a period of drought throughout the Yellowstone 

National Park in 1988 formed the largest wildfire in its recorded history in the United 

States.  Over 200 fires resulted in a significant decrease of vegetation of the 2.2-million-acre 

park.  To understand the magnitude of the fires and recovery of vegetation we compared 

Landsat Thematic Mapper (TM) images from before and after the event. Results indicated a 

total of 582,716 acres, or 27% of the park, was burned.  By calculating Normalized Difference 

Vegetation Index (NDVI), change detection was performed on observed burned areas from 

1986 to 2011. It was found that the forest has recovered over time, but has yet to return to its 

previous state after 25 years. 

 

39. Impact of Urban Stormwater Runoff on Surface Water Quality 

Ashleigh Kirker, Chelsea Woodruff, and Vijay M. Vulava, Department of Geology and 
Environmental Geosciences 

Rapid land-use change, land subsidence, and coastal sea level rise have resulted in increased 

incidence of nuisance flooding in coastal communities. Charleston, SC has especially frequent 

floods, due in part to a rise in impervious surfaces and a historic downtown area which lacks 

effective stormwater control measures. This study focused on event-based stormwater 

sampling in the downtown area to identify broad sources of water contamination in a typical 

urban setting and their ramifications for water quality in receiving bodies (locally, the 

Charleston Harbor). Sampling sites were chosen using high resolution elevation data mapped 

with ArcGIS software. Stormwater samples were analyzed for major ions, trace metals, and 

fecal indicator bacteria for this study. Data indicate high ion, trace metal, and fecal indicator 

bacteria levels in the initial runoff, and concentrations are expected to correlate with 

antecedent weather conditions. Data collection is ongoing. 

43. Misalignment of lava flows from topographic slopes reveals uplift of Arsia Mons, Mars, 
160 to 330 million years ago. 



Wesley Tucker, Sam Fink, Blake Waring, and Dr. John Chadwick, Department of Geology and 
Environmental Geosciences 

In volcanic regions on Mars that have undergone uplift or subsidence, groups of long, thin lava 
flows can serve as indicators of "paleo-topography," allowing topographic changes to be 
detected. Angular differences between the orientations of lava flows and modern slopes 
indicate that tilting of topography has occurred since the flows were emplaced. In this study, 
topographic changes were measured near Arsia Mons, the southernmost of the Tharsis Montes 
volcanoes of Mars. Lava flows were measured using high-resolution Context Camera (CTX) 
images, and topographic slope orientations were measured from Mars Orbiter Laser Altimeter 
(MOLA) DEMs. A region to the southeast of Arsia shows consistent clockwise rotation of slopes, 
indicating uplift, while flows to the south-southwest show no consistent divergence. Crater size-
frequency measurements in these two regions indicate that uplift of Arsia occurred between 
the two eruptive sequences, between 160 +/- 6 and 330 +/- 10 million years ago (Ma). 

 

44. Using Multibeam Sonar to Identify Potential Deep Sea Coral Habitat on Northwest 
Hawaiian Island Seamounts 

Evalynn Barbare and Dr. Leslie Sautter, Department of Geology and Environmental Geosciences 

The Papahānaumokuākea National Monument, located in the Northwestern Hawaiian Islands 
includes numerous seamounts, which are of interest as they serve as habitat and nursery areas 
for deep corals. In 2014, Dr. Christopher Kelley led a bathymetric survey of this area to identify 
structures for research of deep sea corals and other animal habitats. Data were collected on the 
Schmidt Ocean Institute’s R/V Falkor, and were post-processed in CARIS HIPS and SIPS 9.1. 
Bathymetry, slope and backscatter intensity surfaces were used to determine potential deep 
coral habitat, such as high slope areas with hard substrate. Three study sites were selected, 
including Pioneer Tablemount, Maro Reef and Raita Bank. Each site was subdivided and 
transect profiles were created for data collection at contour intervals between 1500-2000m, 
where slope and backscatter intensity values were compared across. High intensity areas did 
not correlate with high slope, as predicted. 

 

48. Geochemical Fate and Transport of Vardenafil in Natural Soils 

Lea Richter, Geology and Environmental Science, Dr. Vijay Vulava, Geology and Environmental 
Science 

Pharmaceutical pollutants are increasingly discovered in stream systems around the world and 
is an environmental concern.  In this study we focus on vardenafil (active ingredient in Levitra, 
an erectile dysfunction drug) sorption and transport in natural soils. In natural systems, reactive 
components in soil are likely to sorb vardenafil and remove it from solution.  The polar nature 
of vardenafil is likely to preferentially sorb to permanently charged clay minerals in soils.  To 
test this hypothesis, we conducted laboratory batch sorption and column transport 



experiments in soils with different clay mineral (B-horizon soils) and organic matter content (A-
horizon soils).Our preliminary results in sorption studies show that vardenafil sorption was 
stronger to clay mineral-rich soil.  This behavior was confirmed in column transport 
experiments as well, indicating that charged soil and sediment surfaces may be key to strong 
sorption. These data are useful in tracking geochemical fate of emerging contaminants in the 
environment. 

 

49. Morphological Analysis of Tablemounts Near Wake Island, Western North Pacific 

Quincy Hoffer and Dr. Leslie Sautter, Department of Geology and Environmental Sciences 

The NOAA Office of Ocean Exploration and Research collected multibeam sonar data south of 
Wake Island, Pacific Ocean in March 2016. Ten seamounts were mapped, including 4 
seamounts with extremely flat tops, referred to as tablemounts or guyots. These seamounts are 
remarkably similar in their general morphology, and most have their shoalest depths at 
approximately 1.1 km, with some as deep as 2 km. Five tablemounts from the expedition were 
examined in this study. Each has a broad, flat top with flank slopes no greater than 6o. Since no 
ground truthing data were available, only quantitative measurements of the slope and 
symmetry of the tablemounts were measured and interpreted. This research serves as a 
window into little-known bathymetric features that are in close proximity to major islands of 
the western North Pacific and indicates the need for more research to be conducted in these 
areas. 

 

50. Tectonic Geomorpholgy of Mounds West of Northern Mariana Trench 

Timothy W. Howard, Leslie R. Sautter, Department of Geology 

NOAA’s Office of Ocean Exploration and Research collected sonar data on the Philippine Plate 
side of the Mariana Trench’s northern portion between May and June, 2016. Data collected 
with a Kongsberg EM302 multibeam echosounder from on board the NOAA Ship Okeanos 
Explorer were processed with CARIS HIPS 9.1 to create both 2D and 3D bathymetric and 
backscatter intensity surfaces. The study area, adjacent to the Mariana Trench, exhibits bottom 
depths ranging 3000 -7200 m. The geomorphology was investigated using analytical methods, 
aimed towards classifying several tectonically dominated surfaces according to their 
backscatter return and profiles. The sea-floor in this segment of the trench is a part of the 
Mariana nonaccretionary front and exhibits a variable degree of consolidated versus 
unconsolidated sediment and roughness. By investigating the various surficial expressions 
associated here from the Mariana seafloor, a more detailed understanding can be drawn of the 
tectonic and sedimentary processes dominating there. 

 

56. Glacio-Karst Limestone and Jointing of Inishmore, Ireland 



Robert Kozich and Dr.Leslie Sauter, Department of Geology and Environmental Geosciences 

Bathymetric data were collected from May to August 2014 in the northwest channel of 
Inishmore Island, Ireland by the Marine Institute and Geological Survey of Ireland as part of the 
INFOMAR Project. The vessel used to collect this data was the R/V Celtic Voyager, using a 
Kongsberg EM2040. 2D and 3D bathymetric and backscatter surfaces were created using CARIS 
HIPS and SIPS 9.1. During the Carboniferous Period a shallow, tropical sea formed, and 
calcareous biogenic sediments were deposited.  These deposits were later lithified into 
limestones. This study site has been greatly affected by sea level rise and fall. During the last 
glacial maximum (18,000 kybp), the limestone was aerially exposed causing erosion, glacial 
plucking, and fracturing. The purpose of this study is to examine and compare the 
geomorphology of this study site to nearby terrestrial exposure of limestones at The Burren, 
County Clare. 

 

57. Mapping Agriculturally Related Deforestation in Lowland Bolivia from 1985 to 2016 

Samuel Kraebber, Margaret Mauck, Laura Schramm, Jessie Stringfield, Wesley Tucker, Joseph 
Coz, and Dr. John Chadwick, Department of Geology and Environmental Geosciences 

In the early 1980s, poor performance in conventional mining and natural gas markets, 

economic mismanagement, and severe drought lead to an economic crisis in Bolivia. In 

response, Bolivian lowlands were deforested in order to expand agricultural production and 

meet the growing demand for soybeans. Outside of Santa Cruz, Bolivia, the amount of land 

used for agricultural cultivation has grown at a rapid rate over the past decades. Between 1986 

and 2016, Landsat-5 TM and Landsat-8 OLI were used to examine the change from natural 

vegetation to agricultural land over a 34,000 km2 plot of land. Land-cover type and rate of 

deforestation were determined using ENVI supervised classification. Agricultural land-cover in 

the study area increased 2.9% per year, from 2.3% in 1986 to 59.7% in 2016. 

67. CORONA, CubeSat Observation with Radio Occultation of Natural Anamolies. 

Samantha Horodecki Department of Studio Art, Grayson Lovelace Department of Chemistry, 
William Pickren Department of Astrophysics, Stephen J. Baldwin Department of Computer 
Science, Brian Steele Department of Computer Science, Cassandra Runyon Department of 
Geology, and Jon Hakkila Department of Physics. 

Investigate temporal and spatial anomalies of charged particles in Earth’s atmosphere using radio 
occultation to measure total electron content. In the ionosphere, the abundance of charged 
particles is a direct byproduct of the atmosphere’s ability to absorb dangerous, electromagnetic 
radiation. Although charged particles in the ionosphere and the magnetosphere are significant 
to the existence of life on Earth, they are also a major limitation in satellite communications, 
particularly in the accuracy of the Global Positioning System (GPS). Therefore, the study of 
charged particles in Earth’s upper atmosphere is highly relevant to studies of cosmic events, and 
research into the advancement of space technology. 



 

74. Geomorphologic Characterization of Fish Habitat on the Mid-Continental Shelf Off 
Savannah, GA. 

Victoria Houston and Dr. Leslie Sautter, College of Charleston Department of Geology and 
Environmental Geosciences 

In late April of 2016, students from the College of Charleston BEAMS Program, in collaboration 
with the SC Dept. of Natural Resources’ MARMAP Program, conducted a hydrographic survey of 
a 50 km2 area located on the mid-continental shelf off Savannah, GA. Data were collected aboard 
the Skidaway Institute R/V Savannah utilizing a Kongsberg EM2040c multibeam 
echosounder.  Bathymetric data revealed elongate sand bodies of two sites adjacent to known 
hard bottom fish habitat. Site C reaches a depth range of 23-36 meters and includes a sand body 
10.6 km in length, approximately to scale of a nearby barrier island.  Site MARMAP East reaches 
a depth range of 26-40 meters and includes a sand body roughly 6 km in length.  Backscatter 
mosaics help differentiate between hard and soft substrate of sand and rock features in the study 
areas. 

 

79. Near Shore Bertraughboy Bay Bathymetry  

Luke M. Hollahan and Leslie R. Sautter, Department of Geology and Geosciences, College Of 
Charleston.  

Ireland’s continental shelf has been vigorously surveyed by the Marine Institute of Ireland and 
the Geological Survey of Ireland as part of the INFOMAR program. Bertraughboy Bay, on Ireland’s 
western coast just north of Galway Bay was surveyed from July into early August in 2014 using a 
Kongsberg EM2040 Multibeam echosounder, aboard the R/V Celtic Voyager. The bay’s nearby 
terrestrial geology in Galway County indicates a transition in the seafloor geology from 
Bertraughboy Bay which is primarily comprised by granites and other igneous intrusive rocks to 
Inishmore Island which is comprised of weathered limestone similar to the Galway Bay area 
giving way to complex geomorphological features. Sonar data were then computed and post-
processed using CARIS HIPS 9.1 to create bathymetric, slope, and backscatter intensity surfaces 
in both 2D and 3D. The purpose of this study to characterize the geomorphology and possible 
underlying geology of Bertraughboy Bay. 

 

81. Effect of plate motion change on the stress state in Southeastern North America during the 
Triassic-Jurassic Transition 

Lance Poe and Erin Beutel, Department of Geology 

During the Triassic-Jurassic Transition, Pangaea began to break apart causing plate motion to 
change. North America moved northeast as the surrounding zones rifted apart one at a time. As 



the surrounding plates rifted from North America the connections became weakened. By using 
the software LISA the area of concentrated principle stress could be altered by weakening the 
Young’s Modulus creating a weak zoned rift. Each time a new weak zone was created, a new 
stress regime formed with changes in concentration of principle stress in new zones. This allowed 
for the creation of a sequence of likely rift formations as Pangaea broke apart. Using LISA allowed 
for the developing of a GIS script that showed the magnitude and stress changes each time a new 
stress regime was made from the rifting of a new zone. 

 

83. Geochemical Fate and Transport of Diphenhydramine in Natural Soils 

Jeniffer Soto Pérez and Dr. Vijay Vulava, Dept. of Geology and Earth Sciences 

Common pharmaceuticals like diphenhydramine have been detected in natural streams and 
groundwater as a result of sewage overflows, runoff, or treated wastewater discharge. The main 
objective of this study was to determine sorption and transport behavior of diphenhydramine in 
natural soils, including clay minerals and organic matter. Batch sorption studies were conducted 
to determine the adsorption isotherm of diphenhydramine. These experiments showed 
nonlinear sorption relationship in both organic-rich and clay-rich soils, and that diphenhydramine 
sorbs stronger to clay-rich soils than to organic-rich soils. This could be due to the ionic bonding 
between the positively-charged amine functional groups (at pH<9.0) in diphenhydramine and the 
negative charges of clay mineral surfaces in soil. Breakthrough curves obtained from glass 
chromatography experiments further confirmed this behavior by strongly retaining 
diphenhydramine in both soils. The results imply that soils can be natural filter agents to remove 
complex chemical compounds like diphenhydramine. 

 

88. Geomorphic Analysis of Seamounts and the Relationship of Roughness to Backscatter 
Intensity West of the Sangihe Islands, Celebes Sea 

Graham Schertz and Dr. Leslie Sautter, Dept. of Geology and Environmental Geosciences, College 
of Charleston  

A bathymetric survey in June – August of 2010 was conducted by NOAA scientists aboard the 
NOAA Ship Okeanos Explorer on the east side of the Celebes Sea in the Western Pacific. The study 
area is located west of the Sangihe Islands, a volcanic arc. The survey used a Kongsberg EM302 
multibeam echo sounder, and post-processing of bathymetric data was completed using CARIS 
HIPS 9.1 to create 2D and 3D bathymetric and backscatter intensity surfaces. This study’s purpose 
is to numerically analyze the conical shape of seamounts, and understand the correlation 
between roughness and backscatter intensity. Seamounts were found to have a deviation from 
a perfect conical shape by 2 to 9% where the higher the percentage represents the further from 
a conic shape. Roughness and backscatter intensity have a relationship where a large change in 
roughness shows a large change in intensity. 

 



90. Geochemical Fate and Transport of Sildenafil in Natural Soils 

Ashley Turner and Dr. Vijay Vulava, Department of Geology and Environmental Geosciences 

Recently, pharmaceutical pollutants have become of increasing concern to the health of our 
environment and water resources. Sildenafil, a drug marketed to treat erectile dysfunction, is 
amongst the top 20 most prescribed pharmaceuticals in the U.S. The goal of this project is to 
examine the sorption and transport behavior of sildenafil in natural organic matter- (OM) and 
clay-rich soils. A series of batch sorption isotherm and column transport experiments were 
conducted. Sildenafil was analyzed using high performance liquid chromatography (HPLC). Batch 
experiments produced linear data for both OM- and clay-rich soils. Data shows that sildenafil 
sorbed more strongly to clay-rich soils than to OM-rich soils. This suggests that sildenafil behaved 
as a cation and preferentially sorbed with negatively-charged clay minerals. Transport behavior 
of sildenafil as determined by experiments using glass chromatography columns confirmed this 
behavior. These results have strong implications for environmental management of 
pharmaceutical chemical effluents and disposal.   

 

105. Fracture patterns revealed in the Mariana Trough 

Abigail Owens, Dr. Erin Beutel, Dr. Leslie Sautter, Department of Geology and Environmental 
Geosciences 

West of Guam in the Southern Mariana trough, the evolution of a back-arc basin in a previously 
compressional regime and complicated tectonic geometry has produced complex morphology 
and varying stress regimes. CARIS HIPS 9.1 was used to process high-resolution multibeam sonar 
data for feature identification and qualitative analysis. Fracture trends, orientation relative to the 
trench, and spatial relation to volcanic features were analyzed using ESRI ArcGIS and the 
processed multibeam data to gain insight to the dominant stress regimes. The fractures were 
divided into four geographical sections to identify major trends and were related to other 
features within their sections to determine relative ages of the fractures and volcanoes. Two 
major trends were identified: the dominant being N-S with secondary E-W trends. The surficial 
morphology observed in the bathymetry and the converging nearly-orthogonal fracture trends 
indicates orthogonal stress patterns due to the shape of the subduction zone. 

 

110. Comparative Analysis between NASA’s Landsat 8 OLI and ESA’s Sentinel 2A MSI satellite 
sensors for estimating Chlorophyll a concentrations in the coastal waters of the US Virgin 
Islands (USVI) 

Michael Shahin and Dr. Adem Ali, Department of Geology and Environmental Geosciences 

Coral reefs represent a complex ecosystem which play an important role in oceans. These 
habitats are home to millions of different species and protect shorelines from wave erosion. 
However, coral reefs are very sensitive to their physical environment. In the USVI, urbanization 



has increased significantly leading to high runoffs (Fink et al. 2015). The increase flux of nutrients 
and sediments associated with the runoffs is leading to reef degradation (Smith et al. 2011). A 
key index that can be used to assess stress on marine environments is water quality. In this study, 
Landsat OLI and Sentinel MSI were used to test their applicability to monitor water quality 
(chlorophyll a) in the USVI at higher resolution. Preliminary model results show that Landsat OLI 
and Sentinel MSI can explain up to 89% and 61% of the chlorophyll variability respectively. 

 

113. Effluent treatability study using microcosm-scale constructed wetland system at Holy City 
Brewery in Charleston, South Carolina 

Jeniffer Soto Pérez, Dr. Barbara Beckingham, Dr. George M. Huddlestone III, and Kevin Campbell, 
Dept. of Geology and Earth Sciences 

Holy City Brewery in Charleston, SC is expanding and to reduce the environmental footprint of 
this growth, it is exploring the use of constructed wetlands to remove organic matter (e.g. 
biochemical oxygen demand, BOD) and total suspended solids (TSS), instead of discharging their 
wastewater to the sewer. This pilot study has monitored the efficiency of a small-scale tank 
constructed wetland for treating wastewater from the brewery over a 6 week period in Spring 
2017, and is ongoing. Results show that TSS was removed up to 90%, but BOD treatment was 
poor and DO fell to hypoxic levels (<1 mg/L), presumably due to bacterial decay of organic matter 
and overloading of the system. Influent water quality was highly variable (pH 2-12). A 
pretreatment or equalization of waste may alleviate these problems. Future design of a 
constructed wetland can utilize this knowledge to improve performance. 

 

116. Comparative Analyses of Water Column Data: Investigating Shipwreck Sites off the Irish 
Coast 

Howard Meyers, J. Ryan Hawsey and Dr. Leslie Sautter, Department of Geology and 
Environmental Geosciences, College of Charleston 

On research cruises in 2016 multibeam bathymetry and water column data were acquired from 
the coastal waters of Ireland. These areas were surveyed and mapped by the Marine Institute of 
Ireland on the R/VCeltic Voyager with a Kongsberg EM2040 echosounder. During this cruise more 
than ten shipwrecks, some of which were previously uncharted, were mapped in high resolution. 
Water column data were collected over the wrecks along with bathymetry data. CARIS HIPS and 
QPS Qimera software were used to post-process both the bathymetric and water column data. 
Water column data were added to the gridded surface over the wreck sites to accurately find 
least-depth soundings. This process is done to provide a more complete and accurate image of 
the wreck site beyond what bottom tracking alone could detect. This poster compares the 
workflow and end products of QPS Qimera 1.4.3 and CARIS HIPS 10.2. 

 



131. Cross-Sectional Urinalysis Study to Assess Phthalate Exposure Among College Females in 
Charleston, South Carolina 

Kerry Wischusen*, Joanna Walker*, Moriah Alten Flagg, Mary Shelley, Dr. Beth Sundstrom, Dr. 
Leslie Hart, Dr. Barbara Beckingham, Department of of Geology & Environmental Geosciences, 
Department of Health and Human Performance, Women's Health Research Team 

Phthalates are a group of chemical compounds used as stabilizers or plasticizers in a variety of 
plastic consumer goods, cosmetics and personal care products. Given the frequent use of beauty 
products which may contain phthalates and the need for convenience to combat busy academic 
schedules (e.g. use of plastics for food preparation and consumption), we hypothesize that 
phthalate exposure among female college students, measured by urinary levels of phthalate 
metabolites and assessed in a behavioral survey, will be significantly higher than the general 
population. Samples were collected from 217 female college students during winter 2015-2016. 
Urine specific gravity was measured, and phthalate metabolites concentrations will be measured 
in summer and fall following established methods. Concentrations of phthalates in this cohort 
will be compared to reported concentrations from other populations. Preliminary analyses of 
survey results are suggesting increased use of products linked to phthalate exposure compared 
to other populations. 

 

137. Possible Deep Sea Coral Habitat Throughout Perth Canyon, Australia 

William Woody Thomas and Dr. Leslie Sautter, Geology and Environmental Geosciences 

In March 2015 Dr. Malcolm McCulloch from the University of Western Australia led an expedition 
to map Perth Canyon, Australia on board the Schmidt Ocean Institute’s R/V Falkor. Little was 
known about Perth Canyon prior to this expedition. The researchers wanted to learn more about 
the bathymetry and benthic marine life throughout the canyon, with a particular emphasis on 
examining deep coral habitats. With the use of CARIS HIPS and SIPS 9.1, bathymetry and 
backscatter surfaces were generated from multibeam sonar data in order to characterize and 
classify the canyon’s seafloor. Based on the backscatter intensity and depth ranges of seven 
known coral locations, ArcGIS was used to produce a map showing additional potential deep sea 
coral habitat sites. 

 

139. Imaging Ancient Life 

Grant Thompson Jr., Victoria M. Egerton, Phillip L. Manning 

Chemical analysis of fossils provides insight to their anatomy, biochemistry and taphonomy. 
Discrete elemental inventories allow accurate differentiation of anatomical features, including 
soft tissue remains, features, not visible in natural light. Synchrotron Rapid Scanning – X-Ray 
Fluorescence (SRS-XRF), conducted at the Stanford Synchrotron utilizes x-rays to map elemental 
inventories in fossils yielding chemical maps and quantitative spectroscopic data. SRS-XRF was 



used to scan a 52 million year old bird from the Green River Formation (Wyoming). High levels of 
Si and Fe were mapped in the specimen, relative to the embedding matrix, accompanied by lower 
levels of Ca in the fossil. Previous studies of lizard skin from the Green River Formation showed 
Fe to be associated with exceptional preservation and also a drop in Ca. The quantitative mapping 
of discrete chemistry in this Eocene fossil bird explains the presence of soft tissue, but also the 
absence of bone due to taphonomic processes. 

 

141. Campeche Escarpment Submarine Canyon Characterization 

Wesley Tucker and Dr. Leslie Sautter, Department of Geology and Environmental Geosciences 

Bathymetric surveys were conducted in the southern Gulf of Mexico along the Campeche 
Escarpment, by the Monterey Bay Aquarium Research Institute in March 2013. Multibeam sonar 
data were collected onboard the R/V Falkor and were post-processed using CARIS HIPS 9.1. 
Numerous submarine canyons were observed along the length of the escarpment, previously 
undetected by earlier seismic surveys. In this study, we characterize three large submarine 
canyons using cross-channel profiles along each canyon’s axis and measure variations in channel 
width and symmetry at selected depths above the thalweg. The canyons were found to be 
strikingly different in size and morphology. Canyon widths were found to fluctuate as distance 
from canyon head increased. The method of submarine canyon characterization used by this 
study displays the geomorphological uniqueness of these features; additional investigations of 
canyons along Campeche Escarpment would provide further understanding of the geologic 
history of the Gulf of Mexico. 

 


