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Welcome and Acknowledgements 

Welcome to the first annual Marine Sciences Student Research Symposium 

(MSSRS) at UGA! The MSSRS is organized by graduate students to showcase the 

current research conducted by our undergraduate, master’s, and doctoral students. The 

goals of this symposium include offering opportunities for professional presentations, 

encouraging collaboration and communication between students and faculty, and 

building relationships between the various fields and campuses that are represented by 

the Department of Marine Sciences. A particular goal of this year’s symposium is to 

provide an opportunity to connect with our keynote speaker, Dr. Bryndan Durham, who 

is a successful UGA alumna that performed her graduate research in collaboration with 

our department.  

This year’s symposium was made possible by the help of an incredible organizing 

committee. A special thanks goes out to the following students who volunteered their 

time and expertise: 

• Maria Letourneau 

• Caitlin Amos 

• Xiaojia He 

• Andrea Reynolds 

Students at all levels graciously volunteered their time to present both oral and 

poster presentations, serve as session moderators, time-keepers, and numerous other 

helpful roles for our original in-person event. Even though the MSSRS has been moved 

online, we still appreciate the dedication and willingness to help from all these people. 

Presentation judges will consist of all students, faculty, and post-docs. With the help of 

these judges, constructive criticism and feedback will be given to student presenters, 

making this a positive and beneficial experience for all involved. We are so thankful in 

advance to all. 

We would like to thank the generous support and funding by the Department of 

Marine Sciences, especially from our department head, Dr. Daniela Di Iorio, and our 

Graduate Coordinator, Dr. Renato Castelao, for encouraging faculty support and student 

participation. A special thanks goes out to Jackie Fortson for her help and to all the 

faculty and post-docs who supported our students in this endeavor. 

Finally, we thank you for taking time out of your busy schedule to attend these 

events. It is our hope that you will engage in learning, develop new relationships, and 

nurture growth through constructive criticism. Above all, we hope that you enjoy 

yourself and encourage future collaboration. 

Sincerely, 
Chandler Countryman & Frank Ferrer-González 
2020 Marine Science Student Research Symposium Coordinators 
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Background and Future Wishes 

The first ever Marine Science Student Research Symposium (MSSRS) was 

modelled after the incredibly successful Graduate Student Symposium offered by the 

Odum School of Ecology. Due to logistical difficulties associated with the current 

pandemic, this year requires a creative approach. Our symposium will include more than 

20 presentations that will take place via Zoom and will occur throughout the semester 

during our normal scheduled coffee hours.  

While this event provides an opportunity for students to practice presentations for 

national and international conferences, it also serves as a means to build professional 

relationships within our department. Although our department is relatively small, 

interactions between cohorts and between campuses are lacking. Our annual symposium 

is aimed to provide an occasion for faculty and students to learn about student’s research 

before their thesis/dissertation defenses creating unique opportunities for networking 

and collaboration. Communication of all forms will strengthen relationships and build 

useful skills needed to further students on their career paths. 

With the start of our new undergraduate major this fall semester, we anticipate 

that this symposium will grow in popularity and attendance. It is our hope that as our 

department grows, this event will grow and evolve with it to support the needs of its 

students. Keynote speaker considerations for the future are encouraged to consist of 

individuals who are of underrepresented minority groups, BIPOC (Black, Indigenous and 

People of Color), or previous department alumni serving as a direct connection and 

representation between current and previous students. Interacting with various scientists 

and alumni can help with networking and also help students envision their own 

professional futures.  

This year we will be hosting Coffee Hour Zoom sessions after presentations to 

encourage collaboration. In the future, we aspire to host an in-person event supplied with 

ample food and beverages during breaks to keep attendees happy, full, and engaged.  

Diversity & Equity Statement: It is the intent of the Symposium Coordinators 

(Chandler & Frank) to create an atmosphere that embraces and enhances students from 

diverse backgrounds and perspectives including race, ethnicity and national origins, 

gender and gender identity, disability, age, socioeconomic status, sexuality, and religion. 

We wish this to be a safe and inclusive space and are working on ideas to increase the 

representation of those populations that have been historically excluded from 

participation in U.S. higher education. 
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Student Symposium Schedule 

 

Friday, Aug 21 10:00 am 
10:15 am 
10:30-11:00 am 

Introduction 
Presenter 1: Rachel Martineac 
Coffee Hour 
 

Friday, Aug 28 10:00 am 
10:15 am 
10:30-11:00 am 

Presenter 2: Nicole Holderman 
Presenter 3: Caitlin Amos 
Coffee Hour 
 

Friday, Sept 4 10:00 am 
10:15 am 
10:30-11:00 am 

Presenter 4: Frank McQuarrie 
Presenter 5: Xiaojia He 
Coffee Hour 
 

Friday, Sept 11 10:00 am 
10:15 am 
10:30-11:00 am 

Presenter 6: Linquan Mu 
Presenter 7: Frank Ferrer-González 
Coffee Hour 
 

Friday, Sept 18 10:00 am 
10:15-11:00 am 

Presenter 8: Devon Umstead 
Coffee Hour 
 

Friday, Sept 25 10:00 am 
10:15 am 
10:30-11:00 am 

Presenter 9: Leslie Townsell 
Presenter 10: Tyler Lynn 
Coffee Hour 
 

Friday, Oct 2 10:00 am 
10:30-11:00 am 

Presenter 11: Abhishek Kumar 
Coffee Hour 
 

Friday, Oct 9 10:00 am 
10:15 am 
10:30-11:00 am 

Presenter 12: Kun Ma 
Presenter 13: Kaylie Plumb 
Coffee Hour 
 

Friday, Oct 16 10:00 am 
10:15 am 
10:30-11:00 am 

Presenter 14: Chandler Countryman 
Presenter 15: Jacob Simon 
Coffee Hour 
 

Friday, Oct 23 10:00 am 
10:15 am 
10:30-11:00 am 

Presenter 16: Kandis Arlinghaus 
Presenter 17: Kyle Craig 
Coffee Hour 
 

Friday, Oct 30 10:00am 
10:15 am 
10:30-11:00 am 

Presenter 18: Severen Brown 
Presenter 19: Rachel Steffen 
Coffee Hour 
 

Monday, Nov 2 12:40 pm 
3:00-4:00 pm 
 

Keynote Speaker: Dr. Bryn Durham  
Student Zoom Social w/Dr. Durham 

  
  

10:00 am 
10:15 am 
10:30-11:00 am 

Presenter 20: Andrea Reynolds 
Presenter 21: Jeremy Schreier 
Coffee Hour 
 

Friday, Nov 13 10:00-10:15 am 
10:15 am 
10:30-11:00 am 

Closing Remarks & Symposium Awards 
Departmental Awards 
Coffee Hour 
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Keynote 
Speaker 
 
Dr. Bryndan Durham 
 

Assistant Professor, University 
of Florida 
 
Gainesville, Florida 
 
Presenting Mon, Nov 2nd 

 
  

Dr. Durham’s research focuses on how microbial interactions between 

phytoplankton and bacteria influence the chemical makeup of the oceans. In surface 

seawater, phytoplankton transform inorganic nutrients (carbon dioxide, nitrate, sulfate) 

and energy from the sun into organic substrates that fuel heterotrophic bacterial 

activity. This microbial processing of organic matter in the ocean accounts for a quarter 

of the organic carbon flux on Earth (~20 Gt carbon per year) and plays critical roles in 

marine biogeochemical cycles, food web dynamics, and ocean ecosystem regulation. To 

disentangle the biological and chemical complexities of microbial dynamics in seawater, 

Dr. Durham uses a combination of molecular approaches (genomics, transcriptomics, 

metabolomics) and microbial cultivation experiments to track phytoplankton-bacterial 

metabolite exchange. During graduate work at the University of Georgia, Dr. Durham 

developed a model diatom-bacterium co-culture system and used transcriptomics and 

metabolomics to assay for signaling mechanisms and compounds passed between 

diatom and bacterial partners. Subsequently, as a postdoctoral researcher at the 

University of Washington, Dr. Durham applied molecular tools in the field to track 

phytoplankton-bacterial nutrient exchange in natural open-ocean communities. 

Through these integrated approaches with both laboratory model organisms and field 

population observations, Dr. Durham has uncovered several sulfur-containing 

substrates (or ‘chemical currencies’) that facilitate phytoplankton-bacterial interactions. 

Currently, Dr. Durham is investigating the metabolic pathways for marine sulfur-

metabolites, which are only partially known, and how these pathways are regulated 

during microbial interactions. Because the chemical ecology of phytoplankton-bacterial 

interactions is intimately linked to environmental factors (light, temperature, nutrient 

availability), Dr. Durham is also investigating how phytoplankton-bacterial metabolisms 

are influenced by abiotic factors that in turn mediate marine elemental and energy 

cycles. 

Dr. Durham’s presentation will be given during a Departmental Monday Seminar with a separate Zoom 

social scheduled with the students for additional networking. 
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Caitlin Amos 
 
Dept: Marine Sciences (Athens) 
Level: PhD Candidate 
Year: 5th Year 
Major Advisor: Dr. Renato Castelao 
Research Area: Physical Oceanography 
 

 

A little about Caitlin… 
Caitlin is a Ph.D. candidate studying mesoscale 
eddies and sea surface temperature fronts in 
Eastern Boundary Upwelling Systems. Specifically, 
she is investigating the offshore transport of coastal 
upwelled water by mesoscale eddies in the 
California Current System using large-scale satellite 
observations. She is also investigating how 
atmospheric and oceanic changes associated with 
the El Niño-Southern Oscillation affect the 
variability of SST fronts in the California and 
Humboldt Current Systems. Caitlin received 
undergraduate degrees in Marine Sciences and 
Meteorology from North Carolina State University 
in 2012. While at NC State, Caitlin had plans to be a 
“weather girl” and pursue a career in meteorology 
with the National Weather Service. However, after 
taking a few introductory oceanography classes, 
Caitlin found her interests shifting to physical 
oceanography, which led her to UGA for grad school 
in Marine Sciences (but she does still have a passion 
for the weather, especially hurricanes!). Caitlin 
enjoys being involved in the department, through 
MSGSA, helping with the annual recruitment event, 
and participating in outreach activities. Outside of 
research work, Caitlin enjoys playing board games 
with friends and family, going for walks around 
town, taking care of her plants, cross-stitching, and 
baking and cooking. 

 
Symposium Presentation Information: 
Title: Variability in SST frontal activity in the California Current System due to the El Niño-Southern 
Oscillation 
Authors: Caitlin M. Amos, Renato M. Castelao 

Abstract: 

In the California Current System (CCS), sea surface temperature (SST) fronts are important for circulation 
dynamics and promoting biological activity. Prevailing equatorward winds during the summer result in 
offshore Ekman transport and upwelling along the coast, where SST fronts often form between the cold, 
upwelled water and the warm, offshore waters. Interannual variability in wind patterns, coastal upwelling, 
SST and sea level anomalies in the CCS have been linked to the El Niño-Southern Oscillation (ENSO), 
however the role that ENSO plays in SST frontal variability has received less attention. During El Niño, 
decreases in equatorward winds and warm temperature anomalies resulting from the advection of warm 
water from the equator or by deepening of the thermocline due to coastal Kelvin waves have been shown 
to force changes in the CCS. Using daily satellite SST data, SST fronts are detected from SST gradient 
maps using an edge-detection algorithm. Analyses along the west coast of North America reveal SST 
fronts are most frequently observed to the north of 22°N within 300 km of the coast. Alongshore wind 
stress anomalies are most pronounced to the north of 35°N and anomalies of sea level anomaly are 
evident along the entire coastline. During El Niño (La Niña) periods, frontal activity generally decreases 
(increases), alongshore winds are less (more) upwelling favorable in the CCS, and sea surface heights are 
higher (lower). This project will further our understanding of physical processes occurring in the CCS and 
how these processes are connected to climate variability. 
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Kandis Arlinghaus 
 
 

 

Dept: Marine Sciences (Athens) 
Level: Masters Thesis 
Year: 2nd Year 
Major Advisor: Dr. Bill Miller & Dr. 
Amanda Frossard 
Research Area: Chemical 
Oceanography 
 
 
A little about Kandis… 

Kandis is a first year Master student 
under the advisement of Dr. Bill 

Miller in Marine Sciences and Dr. 
Amanda Frossard in Chemistry. She is 

from Burlington, Ky and graduated 
with a B.S. in Biochemistry and 

Molecular Biology from Bellarmine 
University (Louisville, Ky) in 2019. 
She is interested in measuring the 

photochemical production of 
extracellular reactive oxygen species 

(ROS) in seawater 
 

 
Symposium Presentation Information: 

Title: Investigating Photochemical Superoxide Production in Marine Surface Waters 
Authors: Kandis Arlinghaus 

Abstract: 

The chemistry of marine surface waters is unique from underlying waters due to its direct 

atmospheric influences and potential for photochemical reactions. The photochemistry of 

seawater is driven primarily by the absorption of ultraviolet radiation (UVR; 280-400 nm) by 

colored dissolved organic matter (CDOM). This leads to the formation of reactive oxygen species 

(ROS; Kieber et al., 2003). Superoxide (O2-) is the ROS of interest in this study due to its 

importance in redox cycling at the air-sea interface (Powers and Miller, 2016; Anglada et al., 

2015). However, superoxide production rates are difficult to determine due to its low steady-

state concentrations, rapid decay rates, and unstable standards. Previous studies have used 

superoxide dismutase (SOD) to back calculate O2- rates from hydrogen peroxide assuming a 2:1 

stoichiometric ratio in seawater (Powers and Miller, 2016). The results suggest the 2:1 ratio may 

not always be the primary pathway for O2-. Therefore, this study aims to explore the impacts of 

seawater chemistry (ie. ionic strength, carbonate, halides, and pH) on O2- pathways with 

irradiated freshwater samples from Lake Herrick. We anticipate our methods to be a starting 

point for more direct and accurate techniques to detect O2- rates and better understand its 

redox cycling at the air-sea interface.  
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Severen Brown 
 

 

Dept: Marine Sciences (Athens) 
Level: Undergraduate/Master’s Non-Thesis 
Year: 4th Year 
Major Advisor: Dr. Patricia Yager & Dr. Adam Greer 
Research Area: Biological & Chemical Oceanography 

 
A little about Severen… 
Severen is currently an undergraduate student obtaining a 
degree in Biology with a marine sciences area of emphasis. 
Concurrently he is working toward a Master’s degree (non-
thesis) though he will be completing an undergraduate thesis 
with Dr. Yager. After graduation in May 2021 he would like to 
work in the field of Marine Sciences, perhaps with NOAA, and 
in the future obtain a PhD. Research conducted during his 
undergraduate career include working with Dr. Yager to 
examine the effects of the Savannah River Dredge project on 
the water chemistry in the Savannah Harbor and examining 
how carbon dioxide concentrations change with the tidal 
cycles near the barrier islands of Georgia and South Carolina. 
This presentation covers Severen’s remote work this summer 
with Dr. Greer on the imaging project paired with physical 
oceanographic data to examine what habitats fish are located 
at, in the northern Gulf of Mexico.  

 

Symposium Presentation Information: 

Title: Examining Fine-Scale Larval Fish Patterns Using In-Situ Imagery Coupled with 
Physical Oceanographic Measurements in the Northern Gulf of Mexico. 
Authors: Severen Brown, Adam Greer, Laura Treible 
Abstract: 
Describing larval fish abundance and distribution on fine spatial scales can help us understand how 
they are responding to their environment. Traditionally, plankton net tows have been used to study 
larval fish, but these samples do not indicate where the fish were originally aggregated in the water. The 
objective of the study was to understand how varying degrees of river influence and contrasting 
oceanographic environments influenced larval fish distributions at the family level. This observational 
study utilized at towed instrument package, the In Situ Ichthyoplankton Imaging System (ISIIS), which 
measured physical oceanographic variables connected to the abundance and distribution of larval 
fishes and other zooplankton, capturing a snapshot of the environmental conditions the larval fishes 
experience. The data collection occurred on July 24th through the 26th along three 6o km transects in 
the Northern Gulf of Mexico. Regions of interest (ROIs) for particles above 2000 pixels in size or 3.0 
mm Equivalent Spherical Diameter (ESD) were extracted and larval fish were manually removed and 
sorted to the lowest taxonomic level possible. A variety of conclusions were drawn by visualizing both 
the imagery and physical data. Each larval fish family had a high affinity for certain areas of the water 
column, which was consistent throughout each of the three corridors. Hypoxia was much more acute in 
the western corridor, which also had fresher surface waters, indicating more river influence. This 
corridor also had the highest larval fish abundance despite less of the water column being available as 
suitable habitat. This suggests that despite the widespread hypoxia, this river-influenced area is capable 
of supporting a high abundance of larval fishes. In each of the corridors, patchiness both in the fish and 
the physical oceanographic conditions was apparent. Some fronts showed anomalously high 
abundances of fish, leading to further questions about why varying fish families are aggregating at these 
areas. 
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Chandler Countryman 
 

Dept: Marine Sciences (Athens) 
Level: PhD Candidate 
Year: 6th Year 
Major Advisor: Dr. Adrian Burd 
Research Area: Biological & Biogeochemical 
Oceanography 

 

A little about Chandler… 
 
I am a proud first-generation college 
student from Georgia. I received my B.S. in 
Biology from Northern Michigan 
University, which is located on the shores of 
beautiful Lake Superior. 
 
I am now beginning my 6th year in the 
Marine Sciences Department and am really 
honored to be a part of this department and 
watch it grow over the years. My current 
research in Dr. Burd’s lab is part of the 
NASA EXPORTS project, which aims to 
understand the processes controlling the 
biological carbon pump (BCP) and how it 
may change as climate change progresses. 
My personal role in this project is to 
investigate the role that zooplankton play in 
the BCP and I do this by way of agent-based 
modelling.  
 
I absolutely love Athens, but my heart lies 
on Sapelo Island, where I have had the 
pleasure of assisting with several of the 
undergraduate field courses.  
 
I love teaching and getting younger students 
excited about science. To do this, I teach K-
12 Marine Biology and Shark Conservation 
courses in addition to participating in many 
other outreach and education events.  

 

Symposium Presentation Information: 

Title: Modelling the effects of zooplankton diel vertical migration and community structure 
on carbon flux in the ocean using an agent-based model 
Authors: Chandler E. Countryman, Deborah K. Steinberg, Adrian Burd 
Abstract: 
The effect of zooplankton community structure, feeding behavior, and diel vertical migration (DVM) on 
fecal pellet carbon flux was investigated using an individual based model of two contrasting open ocean 
regions: an oligotrophic (Hawaii Ocean Time-series site ALOHA) and a mesotrophic (Japanese time-
series site K2) system. Fecal pellets are usually a significant component of the total particulate organic 
carbon (POC) flux and a key component of the biological pump, thus accurately representing fecal 
pellet flux in biogeochemical models is important. Data from the VERtical Transport in the Global 
Ocean (VERTIGO) project was used to parameterize the model, and model outputs of fecal pellet flux 
were compared to field-derived sediment trap data to examine how community structure and DVM 
impact fecal pellet carbon flux in the water column. Results show that both community structure and 
DVM behavior impact the magnitude and attenuation of fecal pellet carbon flux. The importance of 
agent-based models and the inclusion of zooplankton community structure and DVM are discussed, in 
addition to future goals of predicting fecal pellet and total POC flux in other projects like EXport 
Processes in the Ocean from Remote Sensing (EXPORTS).  

  



12 
 

Kyle Craig 
 
Dept: Biology 
Level: Bachelors 
Year: Recently Graduated 
Major Advisor: Dr. Elizabeth Fuller 
Research Area: Biogeochemical 
Oceanography 
 

 

A little about Kyle… 
I am a recent graduate from UGA with a B.S. 
in Biology and an Area of Emphasis in 
Marine Biology who has a passion for all 
things in the ocean. I have been fascinated 
by marine life as far back as I can remember, 
but only started down this path more 
seriously towards the end of my 
undergraduate studies. I was especially 
inspired to pursue this route after taking 
part in the Coastal Summer Semester 
program, where I conducted the research for 
this poster at the Georgia Coastal LTER on 
Sapelo Island this past summer. My research 
interests are not entirely selective; from 
understanding the behavior and life history 
of bony fishes to exploring the effects of 
climate change on marine ecosystems, I try 
to learn as much as I can in this field to be 
better prepared as I move forward in my 
career. I also enjoy helping others learn as 
well and served as a biochemistry PLA 
during my time in undergrad. Currently, I 
am applying to several marine research 
internships to gain more experience while I 
decide on the kind of program I wish to 
enter for graduate school. 

 

Symposium Presentation Information: 

Title: Acoustic response of spotted seatrout, Cynoscion nebulosus, to sounds associated with 
predation  
Authors: Kyle Craig, Damon Gannon, Charles S. Hopkinson 
Abstract: 
Spotted seatrout, Cynoscion nebulosus, are one of the many members of the Sciaenidae family that are 
able to produce sound using modified muscles along their swim bladders that rapidly vibrate. These 
muscles develop at the start of their spawning season and will atrophy once the season finishes. Calling 
and reproductive success are clearly closely linked in this species, but predator presence may be a 
deciding factor on how their calling behavior is decided as well. This study sought to analyze spawn 
calling behavior of spotted seatrout when exposed to playback treatments of sounds associated with 
predation, specifically calls of a bottlenose dolphin, Tursiops truncatus, and alarm calls of an Atlantic 
croaker, Micropogonias undulatus. Surveys in the Duplin river and surrounding creeks were conducted 
to observe how rate of calling and sound intensity in different areas were affected by these 
disturbances. Results showed that the dolphin call had the largest effect on calling rate suppression and 
sound amplitude decrease. Future studies may benefit from extending surveys and playback treatments 
over the course of an entire spawning season to see if and how calling behavior changes from beginning 
to end of the season. 
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Frank Xavier Ferrer-González 
 

 

Dept: Marine Sciences (Athens) 
Level: PhD Candidate 
Year: 6th Year 
Major Advisor: Dr. Mary Ann 
Moran 
Research Area: Chemical, 
Biological, & Biogeochemical 
Oceanography, Genetics 
 
 
A little about Frank… 

I’m fascinated and love 
culturing anything that does 
photosynthesis, food, music 
and arts, and enjoy outdoor 
activities both in land and 
water. 

 

Symposium Presentation Information: 

Title:  Resource Partitioning of Diatom Metabolites by Marine Bacterial Heterotrophy in the 
Surface Ocean 
Authors: Frank Xavier Ferrer-González  
Abstract: 
Phytoplankton-derived metabolites contribute to 50% of Earth’s Net Primary Production, a 
large portion of this is subsequently drawn down by heterotrophic bacteria. The communities 
of marine bacteria that assemble around phytoplankton are predictably dominated by three 
taxonomic groups, each of which specializes in different components of the available 
metabolite pool. Rhodobacterales utilize small and polar metabolites, Flavobacteriia use 
carbohydrate-rich polymers, and Gammaproteobacteria use compounds from both classes. 
The associations involving these three taxa are widespread throughout the surface ocean, yet 
it is not clear whether they reflect competition or niche partitioning of phytoplankton-derived 
compounds. We used two untargeted biological screening strategies that leverage bacterial 
proficiency for scavenging dilute substrates from the diatom environment to characterize 
metabolite uptake by heterotrophic bacteria. In the first, expression patterns of transporters 
and diagnostic catabolic genes were analyzed in model marine bacteria grown individually in 
co-culture with the diatom Thalassiosira pseudonana. In the second, the ability of bacteria to 
draw down exometabolites from the culture medium was detected by novel approaches in 
mass spectrometry (MS) and nuclear magnetic resonance (NMR) analysis. These methods 
identified diverse chemical currencies mediating carbon transfer including low molecular 
weight metabolites (nucleosides, amino acids, organic acids, monomeric sugars, peptides, and 
sulfonates) and components of polysaccharides (chrysolaminarin, chitin oligomers, and 
alginate-like oligosaccharides). Bacterial utilization of metabolites in the absence of 
competition indicated low resource overlap among strains and a dominance of resource 
partitioning over resource competition among bacterial groups. 
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Xiaojia He 
 

 

Dept: Marine Sciences (Athens) 
Level: PhD Candidate 
Year: 6th Year 
Major Advisor: Dr. Christof Meile 
Research Area: Biogeochemical Oceanography 
 
A little about Xiaojia… 
Xiaojia is a PhD candidate in Marine Sciences at University 
of Georgia, Athens, Georgia, and is expecting to graduate in 
2020. His research interests have been largely focusing on 
the role and fundamental mechanisms of extracellular 
electron transfer (EET) in microbial communities include 
syntrophic consortia and electroactive biofilms. He develops 
computational models to understand and reveal the 
mechanisms underlying EET in anaerobic oxidation of 
methane (AOM) consortia and anode-respiring G. 
sulfurreducens biofilms. He received his Bachelor of 
Engineering degree in Bioengineering from Ocean 
University of China, Qingdao, China (2011) and later was 
engaged in engineering nanomaterials for environmental 
remediation at Jackson State University, Jackson, 
Mississippi, as a Research Associate from 2011 to 2014. He 
also received his Master of Science degree in Environmental 
Science at Jackson State University (2014). He loves cats 
and enjoys photography and hiking. 

 

Symposium Presentation Information: 
Title: Spatially Resolved Electron Transport through Anode-Respiring Geobacter sulfurreducens 
Biofilms: Controls and Constraints 
Authors: Xiaojia He, Grayson Chadwick, Victoria Orphan and Christof Meile 
Abstract: 
Microbial fuel cells (MFC) have been explored for application in renewable energy production and 
environmental remediation. In the past two decades, Geobacter sulfurreducens has been shown 
promising for research and practical application in MFC with high current densities. However, electron 
transport in anode-respiring G. sulfurreducens biofilms is not fully understood. Here, we utilize a 
spatially resolved numerical model describing the electron transfer through G. sulfurreducens biofilms 
to constrain mechanisms and controls on metabolic activity. Our model reproduces the metabolic 
activity profile obtained using nanoSIMS under high (+0.24V) and low (-0.1V) anode potentials. The 
simulations support that the distribution of the electric potential and pH both control cellular 
metabolism: Activation loss and ohmic resistance loss are responsible for the observed general 
declining trend of metabolic activity with distance from anode, while low pH (~6.2) is implicated in the 
decreasing activity near the anode surface that has been observed at the first 5 µm from anode at high 
anode potential. Model simulations reproducing the observed activity patterns also support the 
presence of both high and low-potential modes of activity in G. sulfurreducens biofilms, with a shift of 
the redox-active molecule mid-potential from -0.07 V to -0.15 V at an electric potential of -0.15 V. The 
results also suggest that electrons can be temporarily stored as reduced redox-active molecule at the 
distance farther away from anode, suggesting cells may take advantage of the developed DET network 
even without external electron acceptors. Our model provides valuable insights into the fundamental 
mechanisms of electron transfer at micro-scale in conductive biofilms as well as the MFC design that 
can relieve the inhibitory factors, such as low pH near the electrode and substantially decreased electric 
potential at the farther distance away from electrode in G. sulfurreducens biofilms, to enhance 
metabolic activity and current production. 
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Nicole R. Holderman 
 
 

 

Dept: Biochemistry and Molecular Biology 
Level: PhD Student 
Year: 4th Year 
Major Advisor: Dr. Arthur Edison 
Research Area: Chemical & Biological 
Oceanography 
 
A little about Nicole… 
Nicole is a native of the Midwest where she grew up 
surrounded by vastly more corn than crustaceans. 
She received her Bachelor of Science degree in Public 
Health and Bachelor of Arts in Psychology from 
Indiana University in 2012. In 2016, she graduated 
with a Master of Science in Life Science Research 
from Lincoln Memorial University where she 
developed novel therapies and studied their effects on 
the lipidome of lymphoblast cells from children with 
a rare genetic disorder. She entered UGA under the 
Integrated Life Sciences program and has been part 
of Arthur Edison’s lab in the Department of 
Biochemistry since 2018 where she is interested in 
developing metabolomic strategies to better 
understand marine carbon flux in model co- culture 
systems. She loves to hike, spend time with family, 
and hang out with her three-year-old son, Aiden. 

 

Symposium Presentation Information: 

Title:  NMR strategies to understand marine carbon cycling and differential microecology 
Authors: Nicole R. Holderman, Frank Xavier Ferrer-Gonzalez, Malin Olofsson, John 
Glushka, Mary Ann Moran, and Arthur S. Edison 
Abstract:  
Phytoplankton perform half of all photosynthesis on Earth, generating 50% of the oxygen and 
contributing nearly half of the turnover in the global carbon cycle. A substantial portion of carbon fixed 
by marine phytoplankton becomes part of the metabolite pool of dissolved organic matter (DOM) 
which is taken up by mutualistic bacteria. Despite their importance, little is known about the structured 
metabolic interactions occurring between phytoplankton and marine bacteria owing to the technical 
challenges inherent in sample analysis as well as rapid bacterial scavenging of DOM. Here, we present 
an NMR spectroscopy and metabolomics approach to analyze 13C-labeled spent media from co-cultures 
of phytoplankton and marine bacteria to elucidate 13C-DOM drawn down by bacteria. NMR analysis 
revealed differential patterns of drawdown and enhancement of certain 13C-DOM species when the 
phytoplankton Thalassiosira pseudonana was co-cultured with marine bacteria Ruegeria pomeroyi, 
Stenotrophomonas sp., and Polaribacter dokdonensis. We are now in the process of applying this 
method to time course co-cultures of T. pseudonana with R. pomeroyi in order to understand how 
metabolite uptake and exudation changes from 0 to 20 days.  These findings will ultimately expand the 
knowledge regarding metabolic interactions of associated phytoplankton and marine bacteria, allowing 
us to better understand the chemical exchanges between these crucial microorganisms. 
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Abhishek Kumar 
 
Dept: Geography 
Level: PhD Candidate 
Year: 6th Year 
Major Advisor: Dr. Deepak 
Mishra 
Research Area: Physical 
Oceanography 

 

A little about Abhishek… 
 I am a PhD candidate in Geography Department at 
University of Georgia (UGA). My dissertation is focused on 
the use of multiple new and past satellite sensors towards 
developing remote sensing models for detection, 
quantification, and monitoring of Cyanobacterial Harmful 
Algal Blooms (CyanoHABs) in inland lakes and coastal 
waters. My primary research interest is the applications of 
remote sensing and geospatial science in water resources, 
mangroves/forest/vegetation, and climate change 
studies.Over the past four years at UGA, I have been 
involved in several NASA and NSF projects that have 
utilized multi-platform remote sensing data toward 
aquatic, environmental, and natural resource management 
issues. My role in these projects was to develop remote 
sensing models, analyze data, and extract useful 
information and finally lead to write manuscripts for 
publication in peer reviewed journals. I also maintain the 
CyanoTRACKER social media platforms 
(https://twitter.com/cyanotracker) 
(https://www.facebook.com/cyanotracker) for this NSF 
funded project, which is helpful to disseminate the timely 
information regarding CyanoHABs to the public and 
observe the broader impact of the project. I love to play 
with satellite images in my free time. I also love to play 
cricket in tennis courts of UGA. Finally, I love teaching and 
have enjoyed the TA role for several remote sensing courses 
including "Remote Sensing of Environment (GEOG 4350)", 
"Digital Image Analysis (GEOG 4450)", and "Field Methods 
in Remote Sensing (GEOG 4460)". 

 

Symposium Presentation Information: 
Title:   COVID-19 lockdown affected nutrient load and phytoplankton production in Indian coastal 
waters 
Authors: Abhishek Kumar, Deepak R. Mishra 
Abstract: 
COVID-19 pandemic resulted in one of the world’s largest national lockdown in India. During 
lockdown, massive decline in all urban activities has resulted in a significant drop in anthropogenic 
contributions to greenhouse gas (GHG) emissions and air pollution as reported by many news sources. 
Some of the early analysis using satellite data from Sentinel-5P revealed a notable drop in NO2 up to 
50% over some parts of India. We present the initial evidence of a similar improvement in India’s 
coastal water quality and a decline in phytoplankton biomass during the lockdown. We processed and 
analyzed more than 100 Sentinel 3’s Ocean and Land Color Instrument (OLCI) data for chlorophyll-a 
(proxy for phytoplankton) and total suspended matter (proxy for nutrient) using neural network 
algorithms. Finally, we produced composite maps that covered entire India coastal water before and 
during the lockdown. We found that western coast (Arabian coast) experienced much higher reduction 
in nutrient and phytoplankton densities compared to east coast (Bay of Bengal) of India during the 
lockdown. The noticeable changes in coastal water quality could be due to a combined effect of declined 
urban nutrient pollution and reduced atmospheric deposition of bioavailable Nitrogen (N) to coastal 
zones. The maps from this study provide clues to classify India coastal waters to urban nutrient-
sensitive and insensitive regions. Ultimately, these maps will allow improved simulations to forecast 
health and resilience of coastal waters by assuming N fluxes will become larger in future with 
increasing GHG emissions as India become increasingly urbanized and populated. 
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Tyler Lynn 
 
 

 

Dept: Geography 
Level: PhD Student 
Year: 2nd Year 
Major Advisor: Dr. Deepak 
Mishra & Dr. Merryl Alber 
Research Area: Coastal Ecology 
 
A little about Tyler… 
I am a second-year PhD student in 
the Department of Geography. 
Broadly, I am interested in remote 
sensing applications in coastal and 
marine environments. For my 
current research I am interested in 
understanding various disturbances 
in salt marshes using both field and 
remote sensing data. Prior to 
starting the PhD at UGA, I attended 
Florida State University completing 
a Masters of Geography in August 
2019. While at Florida State I 
researched spatiotemporal patterns 
of seagrass along the Florida Gulf 
Coast using Landsat. Before starting 
my Masters, I also attended Auburn 
University, graduating with a B.S. in 
Natural Resources Management in 
2015. Outside of school, I enjoy 
playing and watching soccer, 
cooking, and playing board games. 

 
Symposium Presentation Information: 

Title:  Assessing Wrack Disturbance in Salt Marshes Using UAV’s 
Authors: Tyler Lynn, Deepak Mishra, Merryl Alber 
Abstract: 
Disturbances in salt marsh environments occur naturally and due to anthropogenic stressors. While 
some disturbances may be short-term with impacts affecting vegetation recovering within a growing 
season, other disturbances may result in long-term effects to vegetation. Evaluating the spatiotemporal 
aspects of both press and pulse disturbances in marshes is crucial for understanding broader ecosystem 
dynamics. This study utilized multispectral drone imagery with a resolution of 5cm to classify and 
evaluate disturbances on Sapelo Island, GA with a specific focus on wrack disturbances. Areas of wrack 
were classified in the imagery and tracked from July 2019 – May 2020. These areas were analyzed prior 
to and following wrack disturbance to better understand the impact of wrack on vegetation and 
vegetation recovery. This study shows the value and use of drone remote sensing imagery in not only 
identifying disturbances in salt marshes but also evaluating their impact. 
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Kun Ma 
 

 

Dept: Marine Sciences (SkIO) 
Level: PhD Candidate 
Year: 4th Year 
Major Advisor: Dr. Jay Brandes 
Research Area: Chemical 
Oceanography 
 
A little about Kun… 
I’m a third year Ph.D. student at UGA 
Skidaway Institute of Oceanography, 
and my thesis research focuses on 
photochemical degradation of marine 
dissolved organic carbon, particularly 
the rates of dissolved inorganic carbon 
production from such processes.  I 
obtained a B.S. from State University of 
New York Geneseo and a M.S. from 
Shippensburg University of 
Pennsylvania, and I would like to have a 
career in academia, as a professor in a 
research university.   
 

 

 
 

 

Symposium Presentation Information: 

Title:  Constraining photochemical production rates of dissolved inorganic carbon in the 
open ocean using the MoDIE method 
Authors: Kun Ma, Jay A Brandes, Leanne C Powers, William L Miller 
Abstract: Marine dissolved organic carbon (DOC) plays a central role in the ocean carbon 
cycle, and the photochemical degradation of DOC is an important process in the cycling of 
biologically important elements in the ocean. Dissolved inorganic carbon (DIC) is a major 
product of the photooxidation of DOC, and this conversion is thought to be a significant, but 
poorly constrained, flux in the global carbon cycle. Previous methods to determine DIC 
photoproduction rates used DIC-stripped samples or indirect proxies such as H2O2, due to the 
analytical difficulties of measuring nM h-1 to mM h-1 level DIC production against background 
concentrations of ~2 mM. The moderate dissolved inorganic carbon (DI13C) isotope 
enrichment (MoDIE) method was developed to provide more sensitive direct quantification of 
DIC photoproduction rates in marine environments with minimal sample manipulation. 
Results from photochemical experiments using 0.2 μm-filtered seawater and solid-phase 
extracted DOC redissolved in 0.2 μm-filtered seawater, from the North Atlantic Subtropical 
Gyre, using the MoDIE method, suggest that there might be limited DIC photoproduction 
from marine DOC in the open ocean, with rates much lower than those expected from optical 
extrapolation using chromophoric dissolved organic matter absorption coefficient values and 
corresponding DIC photoproduction rates from previous work using South Atlantic Bight 
offshore surface water. 
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Rachel Perry Martineac 
 
 

 

Dept: Marine Sciences (Athens) 
Level: PhD Student 
Year: 3rd Year 
Major Advisor: Dr. Patricia 
Medeiros 
Research Area: Chemical & 
Biogeochemical Oceanography 
 
A little about Rachel… 
I am a PhD student of Marine 
Sciences with a Master’s of 
Science in Oceanography. Some of 
my interests are marine dissolved 
organic matter, marine nutrient 
cycling and nutrient 
bioavailability. I am particularly 
interested in the biogeochemical 
processes occurring in coastal 
ecosystems. The majority of my 
research is done in estuarine 
systems. The focus of my research 
at the University of Georgia is to 
better understand the 
biogeochemical processes driving 
changes in organic matter 
composition in both water and 
soils collected in coastal Georgia 
(GCE-LTER domain). 

 

Symposium Presentation Information: 

Title: What controls DOM composition variability in marsh-dominated estuaries? 
Authors: Rachel Perry Martineac 
Abstract: 
Estuaries are complex environments with many variables affecting dissolved organic matter 
(DOM) composition. Uncovering which biogeochemical processes are the strongest factors in 
a given environment remains a challenge. In this context, the aim of this study is to 
characterize the dominant patterns of variability modifying the DOM composition in a typical 
estuary in the Southeastern US. We collected water samples during three seasons (July and 
October 2014 and April 2015) at both high and low tides, and conducted short (24 hours) and 
long-term (60 days) dark incubations. Samples were analyzed for bulk DOC, optical (CDOM), 
and molecular (FT-ICR MS) composition as well as for metatranscriptomics. Our first results 
showed that the dominant pattern modifying DOM composition in the region is seasonal, 
followed by tidal influence, and thirdly by bacterial degradation on short time scales. Results 
from the long-term incubations and from metatranscriptomics are currently being analyzed, 
and will be used for better assessing the dominant patterns of variability of DOM composition 
in the study area. 
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Frank McQuarrie 
 
Dept: Engineering 
Level: PhD Student 
Year: 2nd Year 
Major Advisor: Dr. Catherine Edwards & 
Dr. Brock Woodson 
Research Area: Physical Oceanography 
 

 

A little about Frank… 
Frank McQuarrie grew up in Freehold, New 
Jersey, close enough to get to the beach but 
far enough to make it a treat. He still loves 
waves, but could do without the sand. 
He attended Rutgers University and 
completed a degree in Biological 
Oceanography, studying primary 
productivity along the Western Antarctica 
Peninsula. The Palmer Station Long-Term 
Ecological Research team was his first foray 
into science. Under Dr. Schofield, he went 
once as an undergraduate and again after 
graduation as field team lead. He was in 
several shots of the HBO Vice episode, “Our 
Rising Oceans”, and fell into the below 
freezing water while on camera. This shot 
was deleted, and Frank was ridiculed. 
While studying, he also competed with the 
Rutgers Judo team and the Rutgers 
Quidditch team, but not at the same time. 
After college, he taught marine science at 
the Catalina Island Marine Institute, 
earning his Master Scuba Diving 
certification. 
He now studies in the Engineering 
Department under Drs. Catherine Edwards 
and Brock Woodson. He has completed his 
first year of coursework towards a PhD 
program, and looks forward to furthering 
his research and friendships here in Athens. 

 
Symposium Presentation Information: 

Title: I Can Truthfully Say “I am a Pilot and I Model”: AUVs and Acoustic 
Propagation Off Coastal Georgia 
Authors: Frank McQuarrie, C. Brock Woodson, Catherine Edwards 
Abstract: 
Remote sensing of our oceans is important, but efficient use of the data collected is 
necessary to best understand the changing aquatic environment. The Smart and 
Autonomous Systems Project seeks to use networked robots to find tagged fish at 
Gray’s Reef National Marine Sanctuary off coastal Georgia. The remotely sensed 
sound speed profiles allow us to estimate and model detection ranges in the water 
column, answering questions about the effectiveness of the tags. 
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Linquan Mu 
 
Dept: Marine Sciences (Athens) 
Level: PhD Candidate 
Year: 6th Year 
Major Advisor: Dr. Patricia Yager 
Research Area: Chemical & Biogeochemical 
Oceanography 

 

A little about Lin… 

Linquan is a PhD student in the 

department of Marine Sciences at 

the University of Georgia. He 

received a Bachelor’s degree in 

chemistry from East China Normal 

University in Shanghai, China, and 

a Master’s degree in marine 

chemistry under the supervision of 

Dr. Patricia Yager of UGA. His 

primary field of interest is ocean 

carbon biogeochemical cycles, with 

particular focuses on the air–sea 

CO2 exchange and inorganic 

carbon chemistry in coastal oceans. 

Linquan’s PhD dissertation 

revolves around the biogeochemical 

dynamics of carbon in the Amazon 

River plume and the plume’s role in 

changing the ocean’s ability of 

absorbing CO2 from the 

atmosphere. In his spare time, 

Linquan enjoys traveling, movies, 

music, and spending time with 

family and friends. 
 

 
Symposium Presentation Information: 

Title:  How much CO2 can be absorbed by the Amazon River plume? 
Authors: Linquan Mu 
Abstract: 
The Amazon River is the largest river in the world. Its outflow creates an extensive layer of 
muddy and fresh plume water covering the surface of the Atlantic Ocean, and influencing the 
ocean’s ability to absorb the carbon dioxide (CO2) from the atmosphere. We combined 
measurements at sea and data from satellite monitoring to explore how the Amazon River 
plume affects the air–sea CO2 exchange at the ocean surface and to determine the magnitude 
of CO2 removal by the ocean under the impact of the plume. We found that the river plume 
generally enhanced the oceanic CO2 uptake through photosynthesis of phytoplankton, and 
the uptake was greater during seasons with higher river discharge. These findings help to 
understand the dynamics of major river plumes in the global carbon cycles and to speculate 
the importance of ocean’s role in mitigating anthropogenic CO2 burden into the future. 
trends in cation concentrations consistent with wind energy patterns in those areas. 
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Kaylie Plumb 
 

 

Dept: Marine Sciences (Athens) 
Level: Master’s Thesis 
Year: 3rd Year 
Major Advisor: Dr. Brian Hopkinson 
Research Area: Biological 
Oceanography 
 
A little about Kaylie… 
Kaylie Plumb is a Master’s student 
studying with Dr. Brian Hopkinson at the 
University of Georgia. She graduated from 
the University of South Carolina in 2018 
where she received her Bachelor’s degree 
in marine science with an emphasis in 
biological oceanography.  
Her main research interest is 
understanding the way phytoplankton 
respond to changing environmental 
conditions. Her current project is focused 
on the use of proteorhodopsin in iron 
limited diatoms. Specifically, the project 
aims to quantify the amount of energy 
generated via the protein proteorhodopsin 
in arctic diatoms under differing 
temperatures and iron concentrations 

 
Symposium Presentation Information: 

Title:  Diatom Proteorhodopsins and their Potential Role in the Iron-limitation Response 
Authors: Kaylie Plumb. Brian M. Hopkinson (UGA), Alecia Septer, William Sunda, Adrian 
Marchetti (UNC-Chapel Hill), and Susumu Yoshizawa (The University of Tokyo). 
Abstract:  
Proteorhodopsin (PR) is a proton-pumping protein powered by light that can be used to 
generate energy potentially powering ATP synthase. PR was initially discovered in archaea 
and heterotrophic bacteria, but recently transcripts for a PR-like gene have been isolated in 
some species of temperate and polar diatoms. A study investigating the distribution of the PR-
like genes showed that they are mostly found in regions of the ocean that undergo iron 
limitation suggesting that the diatoms may use PR as a supplement to conventional 
photosynthesis when they are iron limited. Research is underway to examine what portion of 
a cell’s energy may be generated by PR compared to the conventional photosynthetic pathway 
under varying environmental conditions.  
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Andrea Reynolds 
 
Dept: Marine Sciences (Athens) 
Level: PhD Student 
Year: 2nd Year 
Major Advisor: Dr. Adrian Burd 
Research Area: Biogeochemical 
Oceanography 
 

 

A little about Andrea… 
Andrea received her Hogwarts acceptance letter some time 
ago, and although the prospect of studying wandlore was 
quite enticing, she thought her skillset was better applied in 
the muggle world where she hopes to contribute to the 
advancement of marine research and engage others in 
science. 
To enhance her progress on this journey, she attended 
Minnesota State University Moorhead where she graduated 
in 2018 with a B.S. in Biochemistry & Biotechnology. Her 
research interests varied from synthesis of analogues to the 
drug antipyrine to fight idiopathic pulmonary fibrosis to 
investigating the biochemical responses of Antarctic 
bacteria to environmental stressors. She was also 
passionate about involving others in science and formed a 
Dumbledore’s Army of sorts tutoring organic chemistry. 
Before the ocean cast its spell on Andrea, she grew up 
distantly in Sioux Falls, South Dakota. It wasn’t until her 
NSF Research Experience for Undergraduates (REU) at the 
University of Texas Marine Science Institute that she 
discovered the magical unknown of the ocean and became 
determined to apply her knowledge towards it. 
Currently, she studies under the direction of Dr. Adrian 
Burd researching the particulate carbon flux out of the 
surface ocean using her own manner of sorcery in the form 
of predictive, statistical models. Recognizing that she still 
has much to learn, she looks forward to opportunities of 
growth and development, as well as interacting with more 
of the marine science community. 
In her free time, Andrea performs absolutely no magic. 

 
Symposium Presentation Information: 

Title:  Investigating the predictability of ocean POC flux using machine learning approaches 
Authors: Andrea Reynolds 
Abstract: 
Carbon is, without a doubt, the most important element on the planet, subjectively. The formation, 
transformation, and degradation of essential compounds to life shape the carbon cycle around the 
world and contribute to the biological carbon pump in the ocean. Nearly one-third of anthropogenic 
carbon dioxide in the atmosphere is absorbed by the surface ocean becoming bioavailable to 
photosynthetic organisms. Carbon and energy are transferred through the biological carbon pump, and 
excess carbon is secreted as waste where it can be re-mineralized or aggregated to other particles 
sinking to the deep ocean. The sinking carbon becomes available to mesopelagic and bathypelagic 
ecosystems as well as being sequestered on the ocean floor. This foundation of the biological pump 
influences atmospheric carbon dioxide levels and climate change around the world. 
The aim of my project is to develop statistical, predictive models of the particulate carbon flux sinking 
out of the surface waters of the ocean. Mechanistic models of carbon flux have previously been 
developed; however, it is our goal to determine if a statistical, “black-box” model can be applied using 
machine learning techniques. This will consist of collecting data from long-term time-series stations 
(e.g. Bermuda Atlantic Time-series (BATS), Hawaii Ocean Time-series (HOT)), inputting ancillary data, 
and applying a variety of algorithms to predict carbon flux. It is our hope that this research will be able 
to accurately model carbon fluxes in known areas of the ocean that can be applied in regions where 
there is a lack of long-term monitoring 
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Jeremy Schreier 
 
Dept: Marine Sciences (Athens) 
Level: PhD Student 
Year: 4th Year 
Major Advisor: Dr. Mary Ann Moran 
Research Area: Biological & Biogeochemical 
Oceanography 
 

 
A little about Jeremy… 
Interested in gene fitness, phycosphere 
heterotrophic community assembly, 
microbial community ecology. 
Found in his free time reading comics, 
doodling, foraging, patting pets 

 
 

 
Symposium Presentation Information: 

Title:  Genetic basis of microbial success during community assembly 
Authors: Jeremy E Schreier, Christa B Smith, Thomas R Ioerger, Mary Ann Moran 
Abstract: 
Phytoplankton are responsible for fixing half of the inorganic carbon on Earth into organic carbon, with 
a quarter of the organic carbon being rapidly metabolized by heterotrophic bacteria. Much work has 
been done detailing bulk bacterial community composition associated with phytoplankton blooms, yet 
our knowledge of how these microbial communities assemble and shape ecosystem function at the 
microscale level is only beginning to be understood. We leverage a saturated transposon mutant library 
of the model bacterium Ruegeria pomeroyi, a member of the Roseobacter group commonly associated 
with phytoplankton, to identify bacterial genes involved in community assembly around a shared 
resource pool provided by the phytoplankton. Using the model phytoplankton Thalassiosira 
pseudonana to provide a source of organic carbon, we have observed selection of R. pomeroyi mutants 
competing against other heterotrophic bacterial isolates. Gene fitness has been determined for each 
bacterial mutant, representing the cost or benefit of the disrupted gene during community assembly. By 
comparing the fitness of R. pomeroyi mutants in culture with bacteria and phytoplankton relative to R. 
pomeroyi alone with the phytoplankton, we have identified 582 genes that have altered fitness and are 
thus expected to play a role in community assembly. Our preliminary evidence suggests that gene 
fitness in this system is largely dictated by nitrogen assimilation and partitioning, and antagonism 
towards an environmental strain of Vibrio sp. Additionally, initial data suggest the importance of a 
diffusible killing mechanism harbored by R. pomeroyi that lyses Vibrio sp., releasing metabolites that 
allow R. pomeroyi mutants to bypass the fitness cost associated with production of purines and other 
molecules. 
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Jacob Simon 
 
Dept: Marine Sciences (IDS) & Ecology 
Level: Bachelors 
Year: Recently Graduated 
Major Advisor: Dr. Brian Hopkinson 
Research Area: Biological & Biogeochemical 
Oceanography, Marine Ecology 
 

 

A little about Jacob… 
 
Jacob is a recent UGA (under)graduate, 
having just received his BS in Ecology, 
Biology and Marine Science in May of 
2020. His undergrad research 
experience started with soft coral 
physiological responses to anthropogenic 
environmental change, but has evolved 
over the years to focus on salt marsh 
plant ecology. Within marsh ecology, he 
is most interested in interspecific 
interactions within trophic levels, as well 
as population and community dynamics 
over spatial and temporal scales. Jacob is 
applying to join Dr. Hopkinson’s lab in 
the spring semester as a PhD student, 
and is excited to join the department and 
continue his work in the marshes! For 
fun, Jacob likes playing videogames, 
D&D, hiking and developing his 
quarantine hobby of binging junk food. 

 

Symposium Presentation Information: 
Title: A picture is worth a thousand words: Characterization of salt marsh plant communities in a 
Georgia salt marsh through photographic annotation 

Authors: Jacob Simon, Brian Hopkinson, Steven Pennings, Suchi Bhandarkar and Jayant Parashar  
Abstract: 
Salt marsh plant species are often found in distinct patterns of zonation, driven by the interaction 
between interspecific competition and stress factors such as salinity. Previous studies have sought to 
disentangle the effects of these drivers, but field experiments in marsh conditions can be challenging. 
However, by analyzing photographs of the marsh, we can assess relationships between species as they 
exist in nature. Manual image analysis is time consuming, but here a convolutional neural network 
based classifier will be trained to automatically analyze plants in salt marsh images. This project seeks 
to investigate the relationships between and identify communities among the major plant species in the 
Dean Creek salt marsh on Sapelo island. Using a large raw data set of marsh photographs provided by 
Dr. Steve Pennings from the University of Houston, the images will be annotated to train a classifier to 
determine presence/absence and percent cover for each plant species. Using the annotations provided 
by the classifier, the data will be analyzed using the R software environment to conduct a variety of 
statistical and modeling techniques including multiple linear regression, with the goal of eventually 
generating structural equations models. From these analyses we expect to see distinct communities of 
plants form along gradients of stress factors, such as elevation and salinity. The project also seeks to 
establish a method of characterizing marsh communities that is scalable, inexpensive and requires 
minimal labor. 
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Rachel Steffen 
 

 

Dept: Marine Sciences (Athens) 
Level: PhD Student 
Year: 2nd Year 
Major Advisor: Dr. Mandy Joye 
Research Area: Biogeochemical 
Oceanography 
 
A little about Rachel… 
Rachel achieved a Bachelor of Science degree 
in Biology at Washington and Lee University 
in 2018 where she also ran NCAA cross 
country and track. She spent the next year 
working as a lab technician at the Skidaway 
Institute of Oceanography under Dr. Julia 
Diaz, before making her move to Athens last 
summer. Throughout her graduate and 
undergraduate studies, her research has 
spanned a wide array of organisms including 
dolphins, salamanders, bison, grass, sharks, 
and phytoplankton. Rachel is currently a 
second year PhD Student under Dr. Mandy 
Joye, and she plans to focus her thesis 
research on the Arctic methane cycle. 

 
Symposium Presentation Information: 

Title: Altered Methane Cycling in Rapidly Changing Arctic and Subarctic Environments: Can 
the Methane Biofilter Keep Pace with Increased Methane Inputs? 
Authors: Rachel Steffen and Samantha Joye  
Abstract: 
Subsea permafrost and clathrates in the Arctic and Subarctic are metastable reservoirs of methane, a 
potent greenhouse gas (Stocker et al., 2013). Rising temperatures in the Arctic have caused these 
reservoirs to thaw and destabilize (Chuvilin et al., 2019). Additionally, warming of sediments in 
conjunction with increased organic carbon loading drives higher rates of decomposition, including 
rates of methanogenesis (Blake et al., 2015). Biological methane consumption in the water column 
plays a critical role in moderating methane fluxes from the ocean to the atmosphere. If pelagic 
methanotrophic bacteria are unable to keep pace with the increasing methane flux, more methane will 
be released to the atmosphere, where it will exacerbate global warming. The Labrador Sea is a dynamic 
and critical region in the subarctic; it is a mixing zone for water derived from river discharge, the Arctic, 
and Greenland melt water (Déry et al., 2016; Yang et al., 2016). Higher average temperatures and 
earlier springs are predicted to increase freshwater, nutrients, DOC loading, and rates of biological 
processes in the Labrador Sea. Addition of inorganic nutrients stimulates phytoplankton, while 
addition of organic nutrients, inorganic nutrients, and DOC stimulates heterotrophic bacteria 
(Martínez-García et al., 2010). Competition among phytoplankton, heterotrophic bacteria, and pelagic 
methanotrophs may impact pelagic methane oxidation rates. Through shipboard ex-situ incubations in 
the Labrador Sea, this study aims to quantify methane concentration, methane oxidation, and bacterial 
production, as well as evaluate microbial abundance and community composition under various 
nutrient and light regimes. We hypothesize that changes in nutrient, DOC, and temperature trends in 
the Labrador Sea will stimulate phytoplankton and heterotrophic bacteria while inhibiting 
methanotrophs and reducing the efficiency of the methane biofilter. 
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Leslie Townsell 
 

 

Dept: Marine Sciences (Athens) 
Level: Master’s Thesis 
Year: 3rd Year 
Major Advisor: Dr. Patricia Yager 
Research Area: Biological 
Oceanography 
 
A little about Leslie… 
Leslie Townsell is a graduate student 
studying marine science at the 
University of Georgia in the Yager lab. 
Her project involves working with the 
UGA Shellfish Research Lab to study 
the impact of ocean acidification on 
oyster production.  Townsell will 
monitor the water quality in the UGA 
oyster hatchery to determine the 
optimum range of alkalinity and 
salinity for larvae growth at the UGA 
hatchery. This project will provide 
important information for hatchery 
management and the long-term 
success of Georgia’s oyster industry. 

 

Symposium Presentation Information: 

Title: Ocean acidification and its potential impacts on oyster aquaculture for Georgia 
Authors: Leslie Townsell 
Abstract:  
Georgia was once a leading producer in the nation’s oyster fishery, it is now the smallest in the 
Southeast. With this traineeship, I would assist the University of Georgia (UGA) oyster 
hatchery with optimizing larval growth outcomes by measuring and modifying the inorganic 
carbonate system of the hatchery waters. I would also learn more about the overall process of 
this developing oyster fishery. Currently, the decline in water quality is a major determining 
factor in the success of oyster farming.  More specifically, ocean acidification (OA) is a 
potential threat to oyster production.  We have seen OA impact oyster fisheries along other 
coastal communities and would like to assess whether it could also impact Georgia.  I propose 
a series of incubation experiments that would identify the optimum range of pH and alkalinity 
of larvae growth at the UGA hatchery.  Such optimization would contribute to the hatchery’s 
goal of tripling seed production by 2022, as well as guiding any private sector hatcheries that 
are created. This traineeship would build on funding from Sea Grant’s OA impact research on 
Gray’s Reef and contribute to two main focus areas: healthy coastal ecosystems and 
sustainable fisheries and aquaculture. As we strive to increase the production of restaurant 
quality oysters in Georgia, this will in turn create a beneficial economic impact in coastal 
communities. 
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Devon Umstead 
 

 

 

Dept: Marine Sciences (SkIO) 
Level: Masters 
Year: 2nd Year 
Major Advisor: Dr. Clifton Buck 
Research Area: Chemical & 
Biogeochemical Oceanography 
 
A little about Devon… 
Devon Umstead is a first-year master’s 
student researching under Dr. Clifton 
Buck in his trace metal laboratory at 
Skidaway Oceanographic Institute. He 
grew up in West Virginia, at the end of 
the Shenandoah River and next to the 
Blue Ridge Mountains. He attended the 
University of North Carolina at 
Wilmington and Shepherd University 
where he received a B.S. in Marine 
Biology and Oceanography and a B.S. in 
Chemistry, respectively. He has 
previously studied the degradation of salt 
marsh organic material and caffeine 
pollution in the Potomac River. 

 
 
Symposium Presentation Information: 

Title:  Bulk Aerosol Cation Concentrations in the North Pacific Ocean: US GEOTRACES GP-
15 Pacific Meridional Transect 
Authors: Devon Umstead, Dr. Clifton S. Buck 
Abstract: 
The North Pacific Ocean receives aerosol inputs from Asia and North America in the forms of 
lithogenic, anthropogenic, and pyrogenic sources. Alongside this, local sea spray can input 
ions into the atmosphere in the form of aerosols. The 2018 US GEOTRACES Pacific 
Meridional Transect traveled from Alaska to Tahiti and provided a platform for the collection 
of bulk aerosols in the marine boundary layer. The chemical composition was analyzed with 
Ion Chromatography to determine Na+, K+, Ca+, Mg+, and NH4+ concentrations. These 
concentrations (alongside anion and trace metal concentrations) can be used to elucidate the 
relative sources of the aerosols of the sampling area. These data reveal longitudinal trends in 
cation concentrations consistent with wind energy patterns in those areas. 
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Non-Presenting Students 

 

The following students are not presenting at this time but have 

still shared some fun facts about themselves and their research 

interests.  
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Giovanna Sayuri Azarias Utsumi 
 

Dept: Marine Sciences (SkIO) 
Level: PhD Student 

Year: 2nd Year 
Major Advisor:  

Research Area: Chemical & Biogeochemical Oceanography 
 
 

 
 

A little about Giovanna… 
 

I’m a first-year Ph.D. student in the Marine Science Program. I graduated from the Federal 

University of São Paulo with a bachelor's degree in Marine Science and Environmental 

Engineering. My undergraduate research was focused on the degradation of organic 

compounds in aquatic environments. I have a master’s degree in Biotechnology in which I 

studied the effects of organic contaminants in marine invertebrates using biomarkers approach. 

Currently, my research interest is in biogeochemical processes that can affect organic matter 

composition in coastal environments 
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Kadir Biçe 
 

Dept: Marine Sciences (Athens) 
Level: PhD Student 

Year: 3rd Year 
Major Advisor: Dr. Christof Meile 

Research Area: Chemical, Biological, & Biogeochemical Oceanography 
 

 
 

A little about Kadir… 
Kadir is a PhD student working in Meile Lab of UGA Marine Sciences. Back home in Turkey, 
he started his journey as an industrial engineer and planned on doing research in that field 

until he jumped ship for his desire to be an environmental scientist which took him to Earth 
System Science program in his previous college. After working with marine sciences people, 
he decided to move US to pursue his PhD in Marine Sciences. Thanks to this transition from 
‘dark side’ to ‘light side’, now he is filling his pockets with sediment and water samples rather 
than money. He is mainly interested in mathematics behind certain aspects of the Earth such 

as marine biogeochemical cycles and trying to explore these with numerical experiments. 
These experiments mostly include but not limited to mathematical modelling of reaction and 

transport of chemicals in sediment environment. Although he mostly lives around his 
keyboard, he also likes to be in the field or on cruise for collecting samples. Besides work, he 

likes making music, forcing his friends to make music together, pet sitting for friends and 
range of outdoor activities such as mountain biking. 
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Hannah Choi 
 

Dept: Marine Sciences (Athens) 
Level: PhD Student 

Year: 5th Year 
Major Advisor: Dr. Many Joye 

Research Area: Biogeochemical Oceanography 
 

 
 

A little about Hannah… 
I am a graduate student in Mandy Joye’s research group. I work primarily on water column 

biogeochemistry at methane seeps, dabbling in the sediments and in microbiology. 
As a kid growing up in Atlanta, I loved both science and the ocean, but I somehow never 

considered a career in marine science. I studied biology at Reed College in Portland, Oregon, 
where I focused on plant biochemistry and microbial ecology. After graduating in 2015, I took 
a short break from academia and worked as a tall ship deckhand. Living on a brigantine in LA 

harbor inspired me to change career plans and pursue oceanography in graduate school. I 
came to UGA in the summer of 2016. I was in Athens for less than two months before 

embarking on my first research cruise. Since then, I’ve been on eight more cruises in three 
countries, as well as one Alvin dive. I love the deep ocean, exploratory oceanography, and 

working at sea. 
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Gabriella Giordano 
 

Dept: Marine Sciences (Athens) 
Level: Masters Thesis 

Year: 1st Year 
Major Advisor: Dr. Amanda Spivak 

Research Area: Biogeochemistry & Ecology 
 

 
 

A little about Gabriella… 
 

 I grew up on Long Island just a couple blocks away from the bay. In May I graduated virtually 
from Villanova University with degrees in Environmental Science and Geography. I 

started working in salt marshes October of my freshman year and have been working in them 
ever since. My undergrad research advisor is ironically an alumni from the University of 

Georgia's Department of Marine Sciences! Field work is my favorite part of research and I 
can't wait to get down to Skidaway and Sapelo to see the beautiful marshes!  
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Yargo Texiera Gomes De Melo 

 
Dept: Engineering 

Level: PhD Student 
Year: 3rd Year 

Major Advisor: Dr. Brock Woodson 
Research Area: Physical Oceanography 

 

 
 

A little about Yargo… 
Daydreamer extraordinaire and seven-time tic tac toe middle school champion, Yargo 

Teixeira Gomes de Melo hails from Brazil and is currently a PhD student for the Engineering 
department working under the infamous Dr. Woodson. Yargo loves all things science except 
for Biology, which he hates with the burning passion of a thousand fiery suns. His academic 
interests are in the field of fluid dynamics, especially turbulence and boundary layer theory. 
When found in the wild, Yargo will often be playing D&D, videogames or chilling at a local 

bar. 
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Charlotte (Charlie) Kollman 

 
Dept: Marine Sciences (SkIO) 

Level: PhD Student 
Year: 1st Year 

Major Advisor: Dr. Cliff Buck & Dr. Dan Ohnemus 
Research Area: Chemical Oceanography 

 

 
 

A little about Charlie… 
I recently received a Master of Science in Coastal and Marine Wetland Studies from Coastal 

Carolina University, where I measured naturally occurring radium isotopes in deep-sea 
environments. I love going out to sea, and have sailed in the Pacific Ocean, the Atlantic Ocean, 
the Gulf of Mexico, and the Gulf of California. I would really like to sail on an icebreaker next, 

but I'm not picky when it comes to going out to sea. I have a small dog named Oliver who 
rules the house, and a husband named Justin who is happy to let him. 
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Lisa Kovalanchik 
 

Dept: Marine Sciences (SkIO) 
Level: Master’s Non-Thesis 

Year: 2nd Year 
Major Advisor: Dr. Clifton Buck & Dr. Jay Brandes 

Research Area: Biological Oceanography 
 
 

 
 

A little about Lisa… 

Lisa Kovalanchik is the first student to be accepted into the non-thesis master’s program with 

UGA Marine Sciences and is finishing up her second semester. Currently she works as the 

assistant curator and preK-4th grade program coordinator at the UGA Marine Education 

Center and Aquarium, a unit of UGA Marine Extension and Georgia Sea Grant. After 

graduating with a B.S. in marine science from Coastal Carolina University, Lisa attained a 

year-long Georgia Sea Grant Marine Education Fellowship at the Marine Education Center 

and Aquarium and a two-year environmental education internship at a non-profit, The 

Lowcountry Institute, before returning to the Aquarium in her current position which she has 

held for almost 7 years. Able to pursue her passion for the challenging, hands-on work of 

aquarium science and animal husbandry and still satisfy her love of informal education, Lisa’s 

days are busy and fulfilling. A master’s degree in marine science is the missing puzzle piece in 

her career. 
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Abby McCormick 
 

Dept: Marine Sciences (SkIO) 
Level: Master’s Thesis 

Year: 1st Year 
Major Advisor: Dr. Jay Brandes 

Research Area: Chemical Oceanography 
 

 
 

A little about Abby… 
 

I grew up in Shawnee, Kansas and went to school at Kansas State University where I obtained 
a Bachelor’s of Science in Chemistry. I started undergrad interested in flavors and fragrances 
working with volatile chemistry but quickly got interested in water chemistry working with an 
aquaponics system. I became passionate about water quality, conservation, and aquarium 
systems specifically. My goal in the future is to incorporate my love of marine environments, 
my degree in chemistry and master’s in marine science, and love of animals to work for an 
aquarium to promote healthy environments for all species and work towards conservation of 
marine environments. Currently I am researching at SkIO under Dr. Brandes working with a 
Raman microscope to understand the composition of the microplastics found in the marine 
environment.   
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McKenzie Powers 
 

Dept: Marine Sciences (Athens) 
Level: PhD Student 

Year: 1st Year 
Major Advisor: Dr. Mary Ann Moran & Dr. Brian Hopkinson 

Research Area: Biological Oceanography 
 

 
 

A little about McKenzie… 
 

McKenzie is a first year PhD student in the Department of Marine Sciences working with Dr. 
Mary Ann Moran and Dr. Brian Hopkinson. As a Michigan native, McKenzie grew up 
surrounded by water which is what ultimately fueled her interest in aquatic environments. 
After graduating with her BS from the University of Michigan in 2018 she gained research and 
field experience as a lab technician studying cyanobacterial harmful algal blooms in Lake Erie. 
Her doctoral research here at UGA will use various ‘omics techniques to study phytoplankton-
bacteria interactions and dissolved organic matter cycling in the oceans. Her research also 
focuses on the influence of climate change (i.e. increased atmospheric CO2 and warmer 
temperatures) on metabolite exchange and other microbial interactions. When McKenzie is 
not doing science she is more than likely trying to entertain her one year old Golden Retriever, 
cycling, exercising her creativity in the kitchen, or rewatching The Office for the millionth 
time. 
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Mariah Ricci 
 

Dept: Marine Sciences (SkIO) 
Level: PhD Student 

Year: 1st Year 
Major Advisor: Dr. Cliff Buck & Dr. Dan Ohnemus 

Research Area: Biogeochemical Oceanography 
 

 
 

A little about Mariah… 
 

I am from Minnesota. I have an adorable kitty named Snickers. I enjoy hiking, painting, and 
boat days. I am a self proclaimed earth warrior, and I am excited to pursue research that will 
hopefully help better the conditions of our global oceans.  
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Rachael Storo 
 

Dept: Marine Sciences (Athens) 
Level: PhD Student 

Year: 3rd Year 
Major Advisor: Dr. Mandy Joye 

Research Area: Chemical Oceanography 
 

 
 

A little about Rachael… 
Rachael Storo is interested in microbes and how we affect them. Her main passion is 

conservation and outreach, and she studies microbial ecology of the ocean in order to better 
understand it as a whole. She is currently working on microbial communities affected by the 

Deepwater Horizon disaster, and is excited to continue learning how these communities 
respond to (and thrive under) stress. In particular, understanding what metabolisms 

organisms are capable of when their main energy source is limited or absent is an area of 
science which entices her. Outside of her research, Rachael enjoys painting and drawing- and 
her works are inspired by the ocean and the research she conducts. She also loves to cook and 

bake, which both allow her to have a more creative outlet- and taste delicious. 
 


