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Sponsors

Thank you!

Local Planning Committee
Thank you, Rebecca Fox & Eric Schott!
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Thursday, Oct 13th
4:00-6:00 pm Board meeting

6:00-8:00 pm Registration and welcome reception

8:00-9:00 pm Student S’mores Social

Friday, Oct 14th
8:00-9:00 am Registration and coffee

9:00-10:30 am Presentations - John Toll Science 
Center
 Budden
 Blachman
 Teat* 
 Rarick (ignite)*

10:30-10:50 am Coffee break

11:00-12:30 pm Presentations - John Toll Science 
Center
 Rogers
 Llanso
 Czaja*
 Fox (ignite) 
 Peart*

12:30-1:30 pm Lunch (Hodson Hall Commons)

1:30-3:00 pm Presentations - John Toll Science 
Center
 Landry
 Atnafou*
 Pares (ignite)*
 Parsaeimehr* 
        Atterwala*

3:00-4:00 pm Business meeting

4:00-6:00 pm Poster session

6:00-9:00 pm Banquet (Hodson Hall Commons)

Schedule

Saturday, Oct 15th
6:30 am River and Field Campus Birding Tour 
(Free)

8:00-9:00 am Registration and coffee

9:00-10:30 am Presentations - John Toll Science 
Center
 Fertig
 Ozbay
 Katsuki
 Vasslides 
 Himes*

10:30-10:50 am Coffee break

11:00-12:30 pm Student awards and closing 
remarks

2:00 pm Field trips

 Conquest Preserve (Free)

 Chester River Cruise ($25)

 

*student
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Keynote Speakers
Brooke Landry 
Chair, Chesapeake Bay Program SAV Workgroup

Brooke Landry is a Natural Resource Biologist at Maryland’s Department of Natural 
Resources and Chair of the Chesapeake Bay Program’s Submerged Aquatic Veg-
etation (SAV) Workgroup. Her work spans the gamut from SAV research – focused 
primarily on anthropogenic drivers of SAV dynamics - to restoration, monitoring, 
outreach, and management. She runs the Chesapeake Bay SAV Watchers Program 
and will be implementing a second, sentinel-site monitoring program for Chesa-
peake Bay SAV soon. On the management front, Brooke leads the development 
and implementation of the Bay Program’s SAV Management Strategy and biennial 
workplans by translating her own research and that of partners and collaborators 
into actionable approaches to SAV conservation and recovery. Additional interests 
include social marketing as a means of environmental outreach and the advance-
ment of women’s roles in science and management through positive collaborations 
and mentoring. 

Scott Budden 
Partner, Orchard Point Oyster Company

Scott Budden is a Partner at Orchard Point Oyster Co and Eastern Shore native. 
Together, with his two other business partners and intrepid field crew teams, they 
have built a national oyster brand from scratch. Scott is a 2007 graduate of Bucknell 
University and worked as a corporate financial analyst for a decade prior to found-
ing OPOC. He currently serves on the board of the Oyster Recovery Partnership, 
MD Sea Grant External Advisory Board, CBF/Chesapeake Oyster Alliance Steering 
Committee, and is the Treasurer for ShoreRivers. He serves at the Governor's behest 
on the MD Tidal Fish Advisory Commission and the MD Aquaculture Coordinating 
Council. 

Brad Rogers
Executive Director, South Baltimore Gateway Partnership

Brad Rogers is the founding director of the South Baltimore Gateway Part-
nership, an innovative public authority funded by $9 million/year in casino 
revenues, driving community-based economic development in South Balti-
more. In this role, his responsibilities include overseeing a Community Grants 
program that distributes $1 million/year to nonprofit and public sector part-
ners; an Enhanced Services program that provides $2 million/year in en-
hancements to parks and public spaces; and a Transformational Projects pro-
gram that spearheads large, highly catalytic projects. Working with the City 
of Baltimore and Parks & People, SBGP is transforming the Middle Branch of 
the Patapsco into Baltimore’s next great waterfront, with 11 miles of parks, 
trails, habitat restoration, resiliency features, and economic development.  Mr. Rogers possesses 30 
years of experience with urban economic development, environmental policy, complex urban real es-
tate projects, and leading mission-driven organizations. Areas of expertise include urban design and 
planning; parks and public space; strategic plans for communities and organizations; budgeting and 
fundraising; organizational management; and social enterprise.
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Field Trips

River and Field Campus Tours

Saturday, Oct 15, 6:30 am

Bring your binoculars and join Dan Small from Washington College’s Center for Environment and 
Society (CES) on a morning birding walk at Washington College’s River and Field Campus (RAFC), a 
designated “Important Bird Area” by the Audobon Society. This trip is limited to 20 participants, and 
it is your responsibility to get to RAFC. The walk will start at 6:30 AM and will end with plenty of time 
for you to make the 9AM session back on the main campus. There is no charge for this field trip. More 
info about RAFC and our Foreman’s Branch Bird Observatory (FBBO).

Callinectes Chester River Cruise

Saturday, Oct 15, 2 PM

Cruise down the Chester River, relax, and check out the sites and scenery. A member of Washington 
College’s Center for Environment and Society (CES) will lead this trip to discuss the natural and cul-
tural history of the watershed and River. Feel free to bring binoculars! The trip will last for 1.5 hours 
and has a cost of $25 per person. The trip is limited to 16 people. The Callinectes will leave from the 
Washington College waterfront at 2 PM.

Conquest Preserve

Saturday, Oct 15, 2 PM

Walk and tour Washington College's Natural Lands Project at Conquest Preserve, a public property 
owned by Queen Ann's County. The Natural Land's project has installed hundreds of acres of mead-
ows, pollinator habitats, wetlands, and trees on the Preserve. Surrounded on two sides by the Chester 
and Corsica River, Conquest has become a model property for diverse wildlife of the Mid-Atlantic. 
This trip will meet at the Conquest Preserve at 2:15 PM. This trip is limited to 20 participants, and it is 
your responsibility to get to Conquest Preserve. Please dress prepared to be in the field with poten-
tial field hazards (ticks!). There is no charge for this field trip.
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Assessing Eastern Oyster (Crassostrea virginica) Predation Utilizing Real Time Monitoring and 
eDNA Analysis in Delaware Inland Bays
Attarwala, Tahera, Juan Ramos, Zachary Riggi, Ali Parsaeimehr, Gulnihal Ozbay
Delaware State University
*tattarwala17@students.desu.edu

Eastern Oysters (Crassostrea virginica) are known as keystone species that offer vital ecosystem ser-
vices, including water filtration and providing habitation and food for many aquatic species. In this 
study, we deployed real time monitoring (camera) and molecular biology approaches to monitor the 
Oyster predation and species diversity at five different oyster sites around Rehoboth Bay. All docu-
mented aquatic species are identified and recorded for comparisons between sampling sites. Isola-
tion of Environmental DNA (eDNA) is also performed as a compilatory tool for species identification. 
This study will provide us an up-to-date information on the oyster restoration efforts in Rehoboth Bay, 
Delaware.

Eastern Oysters, Real time monitoring, Environmental DNA

Investigating the relationships between physical water quality parameters and chlorophyll-a in Re-
hoboth Bay, Delaware
Andrade, Emily, Robert Allison, Mohana Gadde, Theresa Venello, Ph. D., Gulnihal Ozbay, Ph. D.
Delaware State University
*eandrade21@students.desu.edu

Oyster aquaculture has reemerged in Delaware Inland waters; water quality data is increasingly im-
portant for sustainable growth in shellfish farming and oyster restoration. Our objective was to iden-
tify trends in water temperature, salinity, dissolved oxygen, pH, turbidity, total suspended solids, 
calcium hardness, and chlorophyll-a with respect to oyster growing conditions and determine which 
water quality parameter had the strongest correlations with chlorophyll-a. Physical and biological 
water quality parameters measured in Rehoboth Bay, Delaware in 2020-2021 field seasons. Correlative 
relationships between parameters were explored via regression analysis and analysis of variance.

Water Quality, oyster, Rehoboth Bay

The dark false mussel plays an active role in removal of antibiotic-resistant bacteria from Baltimore 
harbor water
Atnafou, Zoma1, Dr. Khaled Mohammed-Geba2, Dr. Eric Schott1

1. Institute of Marine and Environmental Technology, University of Maryland Baltimore County, Baltimore, MD, 2. Visiting 
Fulbright Scholar-Institute of Marine and Environmental Technology, University of Maryland Baltimore County, Baltimore, 
MD & Zoology Department, Faculty of Science, Menoufia University, Menoufia, Egypt,
*zoma.atnafou@gmail.com

Contamination with sewage bacteria from faulty infrastructure makes urban estuary water unsafe for 
recreation. In a project to study the potential for naturally-occurring filter feeders to uptake sewage 
bacteria, we tested whether dark false mussels may filter out antibiotic resistant bacteria. We first 
identified antibiotic resistant bacteria in mussels and water; we then looked at the depuration of an-
tibiotic resistant colonies over time. Bacteria identified included pathogens, and bacteria capable of 
degrading hydrocarbons. Incubation of mussels in clean water led to a reduction of antibiotic resis-
tant colonies. Future research will examine the fate of bacteria in mussels over time.

Antibiotic Resistant Bacteria

Abstracts
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Science & Oyster Farming: A Nexus for Good
Budden, Scott
Orchard Point Oyster Co.
*scott@orchardpointoysters.com

Oyster farming is tough, yet theoretically sustainable. Science can make it easier and even more sus-
tainable. At Orchard Point Oyster Co., we have partnered with multiple scientific researchers and in-
stitutions, to better understand farm management and our positive environmental impacts. With the 
hope that the research garnered can benefit industry and amplify (through scientific rigor) our voices, 
impact, and financial prospects.

Aquaculture, Research

Monitoring Primary Production in a Chesapeake Bay Tidal Tributary in Support of Sustainable Aqua-
culture Operations
Blachman, Sara, Mark J. Brush
Virginia Institute of Marine Science, William & Mary, P.O. Box 1346, Gloucester Point, VA 23062, USA
*sablachman@vims.edu

Virginia’s aquaculture industry is dependent on an adequate food supply derived chiefly from autoch-
thonous primary production by phytoplankton. Limited food availability reduces the growth of cul-
tured bivalves at high planting densities. To provide resource managers with information necessary to 
ensure the industry’s ecological and economic sustainability, we collected samples monthly along the 
mainstem of Cherrystone Inlet, a shallow tidal tributary and epicenter for aquaculture on the Eastern 
Shore. We quantified chlorophyll-a concentrations and pelagic primary production and respiration 
rates, which were scaled up to the system level as the first step towards computing the carrying ca-
pacity.

primary production, Chesapeake Bay, aquaculture

Greenhouse Gas Fluxes from Storm Water Ponds
Coleman, Emily, Rebecca Fox
1. Washington College, 2. Washington College
*ecoleman3@washcoll.edu

The greenhouse gases CH4 and N2O are microbially produced under low oxygen conditions in wa-
ter bodies and can then flux to the atmosphere. Stormwater ponds are designed to slow run-off and 
improve the quality of water entering downstream systems such as estuaries. Storm water ponds 
can create oxygen poor environments, which are ideal for CH4 and N2O production. To understand 
the contribution of stormwater ponds to climate change, we sampled three connected storm water 
ponds weekly in summer 2022 for CH4 and N2O. During this time, the ponds were a N2O sink and a 
source of low levels of CH4.

Greenhouse Gases, Methane, Nitrous Oxide
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Using meta-analysis to explore bivalve local adaptation in ocean acidification studies
Czaja, Raymond, Bassem Allam, Emmanuelle Pales Espinosa
School of Marine and Atmospheric Sciences, Stony Brook University
*raymond.czaja@stonybrook.edu

A recent influx of experimental studies investigating ocean acidification (OA) impacts on bivalves 
combined with meta-analysis tools that collectively analyze such studies allows for addressing broad 
questions, such as local adaptation. Better understanding OA local adaptation may allow for enhanc-
ing climate change resilient communities and populations. Summary effects from 36 studies show 
that bivalves generally decrease feeding and respiration rates in response to OA. Meta-regressions 
suggest global local adaptation where exposure to upwelling conditions significantly impacts bivalve 
sensitivity to OA, while substrate type (epifaunal vs infaunal) and tidal exposure (intertidal vs subtidal) 
do not impact bivalve sensitivity to OA.

ocean acidification, meta-analysis, bivalve

Spatial and Temporal Variability of Sedimentation in Living Shorelines of the Maryland Chesapeake 
Bay
Cooper, Anji1*, Dr. Cindy Palinkas2

1. Maryland Sea Grant, 2. University of Maryland Center for Environmental Science Horn Point Laboratory 
*anjimeicooper@gmail.com

Living shorelines are becoming a popular option to combat shoreline erosion, but research into their 
performance has lagged behind installation. This study seeks to help refine sampling strategies for 
research by examining small-scale spatial and temporal trends in sediment characteristics in and ad-
jacent to a ~10-year-old living shoreline. A total of 25 sediment cores were collected and analyzed for 
grain size and organic content; data were compared to 3 years of previously collected data. Results 
suggest that small-scale spatial variability is sufficiently captured by relatively few cores, but >3 years 
of repeated sampling is needed to understand temporal trends.

living shorelines, sediment, sea level rise

Preliminary Analysis of Microplastic Presence and Abundance through Aquatic Food Webs
Criscuoli, Meagan1, R. F. Murphy2, R. J. Woodland1

1. University of Maryland Center for Environmental Science, 2. Tetra Tech
*mcriscuoli@umces.edu

Consumers in aquatic ecosystems can be exposed to microplastics, an emerging environmental con-
taminant, via trophic transfer. Fish with different trophic ecologies (planktivores, invertivores, preda-
tors, omnivores) were collected via electroshocking in the tidal fresh Potomac and Anacostia rivers 
during spring, summer and fall of 2020. Stomach contents were examined for microplastics presence 
and abundance. These data were used to analyze the role of location and seasonal as factors influ-
encing microplastic loadings in the stomachs of these fish. This study  addresses current knowledge 
gaps surrounding microplastics contamination in Chesapeake Bay food webs by simultaneously eval-
uating multiple trophic levels across locations and seasons.

microplastic, fish, trophic
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Application of a Novel Living Shoreline Model to Compute Ecosystem Restoration Benefits
Dodsworth, Emma, Mark Brush, Molly Mitchell
Virginia Institute of Marine Science
*eedodsworth@vims.edu

Living shorelines are nature-based coastal adaptations, which have become important replacement 
habitats for natural marshes lost to sea level rise, erosion, and coastal development. Unlike hardened 
shorelines, these constructed habitats can leverage natural ecological processes to keep pace with 
rising sea levels, maintaining their benefits under climate change. This form of shoreline restoration 
provides watershed-scale benefits across natural and human communities, improving the ecosys-
tem services of the shoreline. Living shorelines are approved as a best management practice (BMP) 
around the Chesapeake Bay watershed to reduce nutrient and sediment loads in an effort to restore 
the estuary. However, there are no tools available to compute site-specific nutrient and sediment 
removals for these restoration practices. Our research will create a widely applicable and directly 
accessible model for local stakeholders to assess nutrient and sediment removals from different living 
shoreline designs. This simulation model of living shorelines is being validated with seasonal obser-
vations from diverse living shorelines. Seasonal observations will be completed summer of 2022 and 
model development will start fall of 2022. The model will be used to compute nitrogen removals for 
representative sites in the lower Chesapeake Bay and will be provided online for stakeholders (resto-
ration planners, resource managers, local government, etc.). Other educational materials (e.g., fact 
sheets, brochures, websites, videos) will be developed in collaboration with partners to facilitate the 
use of the model to promote multi-benefit shoreline restoration projects.

Living Shorelines

Building a diverse environmental workforce through watershed restoration
Fertig, Ben
Howard EcoWorks
*benfertig@howaradecoworks.org

Increasing representation of diverse identities of those conducting estuarine and coastal sciences and 
related activities has received substantial attention in recent years. A variety of training and workforce 
development pipelines have been explored. Here, the author presents a variety of environmental 
workforce development programs focusing on Patuxent Watershed restoration in central Maryland, 
including stormwater management improvements, tree planting, invasive species removal, etc. Em-
phasis is placed on recruiting individuals from “underserved” backgrounds, including citizens return-
ing from incarceration. An inclusive hands-on approach, beginning during early education, is suggest-
ed as one possible pathway to yield a robust diverse scientific workforce of the future. 
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Nitrous oxide (N2O) and Methane (CH4) fluxes from the Chester River
Fox, Rebecca, Emily Coleman
Washington College 
*rfox3@washcoll.edu

Limited nitrous oxide (N2O) and methane (CH4) flux data exist for the Chesapeake Bay and its trib-
utaries. It is important to understand the sources and sinks of N2O and CH4 as they are greenhouse 
gases. We evaluated whether the Chester River was a source of N2O and CH4 to the atmosphere over 
summer 2022. We sampled 13 sites along the Chester River with the Chester Riverkeeper.  We hy-
pothesized that the Chester River would be a significant source of N2O to the atmosphere, but it was 
a predominant N2O sink.  The Chester River was a small, but positive source of CH4.

Greenhouse gases, Chesapeake Bay

Field surveys and comparative parasitology of freshwater native and invasive snails in Virginia
Fowler, Amy1, Grace Loonan1, April Blakeslee2

1. George Mason University, 2. East Carolina University
*afowler6@gmu.edu

Exotic freshwater gastropods, and their parasites, have invaded ecosystems through deliberate in-
troductions and/or accidental transfer. We investigated whether the Japanese mystery snail, Hetero-
gen japonica, experiences parasite release in introduced populations (snail species was confirmed 
by mitochondrial barcoding gene COI). Six locations from Richmond, Virginia to Washington, D.C. 
were surveyed for non-indigenous and indigenous snails in 2018 and 2019. A random subset of each 
species was measured, dissected, sexed, and examined for endosymbiont abundance and diversity. 
Brooding embryos were also counted in non-indigenous snails. They have experienced a genetic bot-
tleneck in the introduced range. Heterogen japonica populations were female skewed, and brooding 
females were significantly the largest in size. Heterogen japonica were uninfected by trematode par-
asites at most sampled sites but had up to 34% prevalence of aspidogastreans at two sites. Female 
H. japonica infected with aspigodastreans had significantly fewer broods. Among all snails, there was 
a higher diversity of trematode (digenean and aspidogastrean) parasites in indigenous snails. Trem-
atode diversity and infection depended on site, snail sex, and snail species. The two populations of 
H. japonica that had high prevalence of aspidogastreans co-occurred with indigenous snails (Elimia 
virginica). Genetic data found two cryptic lineages of aspidogastreans, and one was shared between 
H. japonica and E. virginica, suggesting host-switching has occurred. Parasites can play powerful roles 
in interspecific relationships, influence species interactions, and even impact ecosystem functioning. 
The ability of parasites to host switch could further influence community interactions in this system, 
particularly if H. japonica continues to spread.

Parasitology, invasive species, snails
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Investigating Whether Interstate Transport Can Introduce New Viruses to Maryland Blue Crabs
Herrera, Jennifer1, Mingli Zhao2, Tsvetan Bachvaroff3, Olivia Pares1, Eric Schott3

1. UMCES IMET, 2. University of Maryland Baltimore County, 3. University of Maryland Center for Environmental Science
*jherrera@umces.edu

To meet the winter demand for blue crabs, Chesapeake region restaurants and retailers import
them from southern states. Transport-related mortality is common, and some dead crabs are
reportedly disposed of in estuaries. A widespread blue crab virus, CsRV1, shows regionally-
specific genotypes, yet the virus strain in Maryland is similar to the virus in Louisiana. This raises
an important question: are marine viruses spreading through interstate transport? Using
metagenomic techniques, we are comparing crab viruses coming to Maryland with imports to
those already here. Our goal is to increase awareness of biosecure ways to track and transport
blue crabs in Maryland.

Viruses in blue crabs

Differences in larval acidification tolerance among populations of eastern oysters
Himes, Anthony, Emily B. Rivest
Virginia Institute of Marine Science 
*arhimes@vims.edu

The eastern oyster is both an ecologically and economically important species, serving as an ecosys-
tem engineer and as the basis of a growing aquaculture industry. Little is known about population 
level variability of acidification tolerance in eastern oysters, so oyster larvae, which are particularly 
susceptible to ocean acidification, were exposed to a series of acidified conditions.Â  The results of 
this study showed differences in growth, survival, and underlying biochemical parameters between 
two populations, which demonstrates how population level differences could alter estimations of this 
species’ persistence throughout its range with continuing climate change.

Eastern Oysters, acidification, climate change

Sedge Island Marine Conservation Zone Biological Survey
Hudak, Michael1, Jason Kelsey2,3,4,5, Victoria Farley2,4,6, Anthony D’Auria4,7

1. Washington College, 2. Marine Academy of Technology and Environmental Science, 3. Ocean County Vocational Tech-
nical Schools, 4. Save Barnegat Bay, 5. New Jersey Fish & Wildlife, 6. Drexel University, 7. Nova Southeastern University

 *mhudak3@washcoll.edu

The Sedge Island Marine Conservation Zone (SIMCZ) is located off of Island Beach State Park in New 
Jersey’s Barnegat Bay. Limitations on human activity in the area exist to preserve natural habitat and 
foster species development. During the summer of 2022, Two sets of five days were spent sampling 
within the SIMCZ to analyze fish, shrimp, and crab species. Six sampling sites were selected daily 
based on substrates: Submerged Aquatic Vegetation, Macro-algae, and Bare. The most common 
species were Palaemonetes vulgaris, Panopeus herbstii, and Apeltes quadracus. Simpson’s Diversity 
Index determined SAV held the highest biodiversity whereas macro-algae maintained the lowest. 

biodiversity, substrate, survey
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Chesapeake Bay SAV Watcheers:  the vital role of volunteers in SAV monitoring
Landry, Brooke
Maryland Department of Natural Resources
*brooke.landry@maryland.gov

Chesapeake Bay is one of the most broadly studied estuaries in the world. Regardless, data gaps con-
tinue to exist and Bay scientists and managers must identify and fill them. One such gap is the lack of 
submerged aquatic vegetation (SAV) species composition data for the Bay’s SAV beds. Data such as 
these are vital to a comprehensive monitoring effort and help inform policy and management deci-
sions as we face an ever-growing watershed population and stressors associated with climate change. 
Limitations to Bay-wide SAV data collection capabilities by professional scientists led to the develop-
ment of the Chesapeake Bay Program’s first official volunteer-based SAV monitoring effort: the Ches-
apeake Bay SAV Watchers Program. SAV Watchers was collaboratively designed to provide volunteer 
scientists with an engaging and educational experience with SAV while also generating useful data 
for Bay scientists and managers. The benefits far outweigh the challenges and highlight the vital role 
that the community plays in the future of Chesapeake Bay.

SAV, volunteer monitoring, Chesapeake Bay

Understanding spring mortality in Mid-Atlantic oysters
Katsuki, Shelley1, Tai Ben-Horin2, Mark Ciesielski3, Rachel Noble3, Ami Wilbur4, Corinne Audemard1, 
Jessica Small1, Kimberly Reece1.
1. Virginia Institute of Marine Science, 2. North Carolina State University, 3. University of North Carolina Chapel Hill, 4. 
University of North Carolina Wilmington 
*shelley@vims.edu

Recent years have seen recurring spring mortality events impact oyster aquaculture throughout loca-
tions across the Southeast. Mortality approaching 30% is common, but in some years exceeded 85% 
of oysters planted. These events do not seem to be associated with known pathogens and disease 
but seem to follow large rain events in the spring. This suggests that oyster physiology and energet-
ics interact with water quality changes and environmental stress to drive pathology. We quantified 
these changes throughout the spring and summer using hatchery-produced diploid and triploid 
oyster lines. Our goal is to identify metabolic processes and microbes associated with spring mortality 
events, and whether these vary with ploidy.

A living shoreline feasibility model to support successful restoration projects
Klinkam, Jessica, Sarah Bouboulis, Josh Moody, Ellie Rothermel
Partnership for the Delaware Estuary
*jklinkam@delawareestuary.org

Living shorelines are a suite of shoreline protection tactics intended to reduce erosion while main-
taining and maximizing ecological connectivity and function. A successful living shoreline design 
considers a variety of parameters to understand the individual considerations involved in building and 
maintaining a shoreline at a particular location. The Living Shoreline Feasibility Model integrates four 
categories of metrics (physical, biological, site access, & resources) to evaluate site-specific conditions 
and provide overall feasibility at one or multiple sites. The output of the LSFM helps users to identi-
fy specific advantages and challenges of working at sites, and supports team building for successful 
installations.

Restoration, Living Shoreline, Model
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Functional Diversity of Benthic Communities as Indicator of Ecosystem Health
Llanso, R.J.1, D.M. Dauer2, M. Lane2

1. Versar, Inc., Columbia, MD, 2. Department of Biological Sciences, Old Dominion University, Norfolk, VA
*rllanso@versar.com

Impacts of human activities on benthic macrofauna in coastal marine ecosystems are typically as-
sessed by benthic indices based on species richness; however, the functional diversity of the com-
munity is rarely assessed. Functional diversity aspects, including species traits and productivity, are 
important in connecting benthos to higher trophic levels and provide a means to assess the relative 
health of the ecosystem. We quantified species traits that reflect or modulate trophic transfer (turn-
over, productivity) of a benthic community in Chesapeake Bay. Preliminary results indicate shifts over 
time that are likely related to global (climate change) environmental factors

diversity, benthos, ecosystem health

Evaluation the Extraction Methods for Microplastics Identification from the Aquatic Ecosystem at 
Rehoboth Bay DE, USA
Miller, Cassandra, Kevin Knight, Zachary Riggi, Dr. Ali Parseimehr, Dr. Gulnihal Ozbay, Tahera Attarwala
Delaware State University
* cmmiller@desu.edu

Microplastics (MPs) are plastic particles that are less than five millimeters (5 mm) in size and come 
from commercial products and industrial wastes. Without immediate preventive measures, the envi-
ronmental impacts and economic costs will worsen. The objective of this study is to identify an effi-
cient protocol for isolation and characterization of MPs from the Aquatic Ecosystem at Rehoboth Bay, 
DE. We have observed a method using a combination of Hydrogen peroxide, Acetic acid, Potassium 
hydroxide, and Isopropyl Alcohol had the most efficiency in MPs isolation. The identified and pre-
checked MPs were preserved for further research on identification of MPs.

Microplastics, isolation, MPs identification

Blue carbon accumulation in the Great Marsh, DE
Owrutsky, Rachel, Andrew S. Wozniak, Alina M. Ebling, George W. Luther III, Neil C. Sturchio
University of Delaware
*rjowruts@udel.edu

Salt marshes have been reported to bury 244.7 ± 26.1 g C m-2 yr-1 while terrestrial forest ecosystems 
have been found to bury 5.1 ± 1.0 g C m-2 yr-1. However, these two values were calculated using dif-
ferent time frames: salt marshes <150 years, terrestrial forests 70-15,000 years. We calculated the C 
burial rate of the Great Marsh, DE over varying time frames (50, 100, and 145 years). As the timescale 
increased, the OC accumulation rate estimate decreased. Though still important in mitigating climate 
change, salt marshes are purported to bury C much faster than terrestrial forests due to this timescale 
discrepancy.

salt marsh, carbon burial, organic matter
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WINTER BLOOM DYNAMICS AND MOLECULAR ANALYSIS OF BENTHIC SEDIMENTS FOR HAB, 
Dinophysis acuminata, AT TORQUAY CANAL, REHOBOTH BAY, DELAWARE
Ozbay, Gulnihal, Amanda Pappas, Kathryn Coyne
Delaware State University
*gozbay@desu.edu

The toxins produced by some members of the Dinophysis group lead to an illness known as Diarrhet-
ic Shellfish Poisoning. Dinophysis acuminata has been historically identified at high concentrations 
(>20,000cells/L) in water samples from Rehoboth Bay, Delaware, but the reach of spring blooms and 
how far they extend to aquaculture sites had not been determined. Temperature, nutrients, and prey 
abundance can be drivers of Dinophysis blooms. Molecular techniques (PCR) and microscopy have 
been used to determine the presence or absence of D. acuminata within sediment and water samples 
from three sites within Rehoboth Bay. A transect was sampled three times in January and one-time 
early February during an unexpected winter bloom of D. acuminata. The bloom was not strictly isolat-
ed to the well-monitored site at the Torquay Canal bulkhead (TQB; DNREC RB64) but did not extend 
into Rehoboth Bay or remain at bloom densities beyond site TQB (10,000-20,000 cells L-1 ) for more 
than 2 weeks. The bloom reached cell density of 191,000 cells L-1 on January 6, 2020.  On January 14, 
2020 cell density at site TQB fell to 4,000 cells L-1 but were at bloom levels (10,000-20,000 cells L-1 ) 
just outside of Torquay Canal, in Bald Eagle Creek at site TQ12 (15,666 cells L-1 ) and site TQ11 (11,666 
cells L-1 ). At TQB site during the winter 2020 bloom event combined nitrate and nitrite levels did not 
approach the maximum level, but levels increased on January 7, January 14, and February 3. Ortho-
phosphate increased at site TQB on December 23, 2019 and January 14, 2020. There were no signifi-
cant relationships between cell density and water temperature, chlorophyll-a, conductivity, dissolved 
oxygen, combined nitrate, and nitrite or orthophosphate.

Dinophysis, HAB, oyster aquaculture

Abundance of Trematodes in Littorina Species and Carcinus maenas Compared to the Prevalence 
of Sea Birds
Palmer, Liam, Amy Fowler, April Blakeslee
George Mason University
*lpalmer4@gmu.edu

Hosts and parasites have intricate relationships, especially for obligate parasites which require hosts 
to complete their life cycles. Some obligate parasites, like digenean trematodes, require two or more 
hosts, and the trematode will cycle between asexual and sexual reproduction in each. During the 
summer of 2022, we collected marine snails and crabs (intermediate hosts for trematodes) from six 
islands around the Isles of Shoals, Maine. We dissected 80 individuals of three snail species (Littorina 
littorea, L. obtusata, L. saxatilis), and 30 crabs (Carcinus maenas) from each location to document par-
asite infection rates. Seabirds (definitive hosts for trematodes) were also counted at each location to 
determine if there was a link between bird  abundance and parasite prevalence. Trematode parasites 
in snails were identified using published keys, and trematode metacercarial cysts in Carcinus maenas 
were counted. Parasites in the three Littorina species were more likely to be found in larger snails. In 
particular, L. littorea had higher parasites overall compared to L. obtusata and L. saxatilis, but para-
site prevalence among the snails differed by location. Bird abundance did not seem to have a strong 
relationship with parasite prevalence, counter to our hypothesis. It is possible that the abundance of 
seabirds is relatively high across all the islands and all sea birds use all islands, resulting in a lack of 
a relationship between seabird abundance and parasite prevalence. Further studies should include 
additional locations on the mainland, as seabird abundances are likely to be lower and parasite prev-
alences may also be lower.

Parasites, Trematodes
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The potential for blue crab prey to be a host of the crab pathogen, CsRV1
Pares, Olivia1, Olivia L. Pares2, Amy Fowler3, Mingli Zhao2, Eric Schott2

1. UMCES, 2. IMET University of Maryland Center for Environmental Science, Baltimore MD, 3. PEREC George Mason 
University, Fairfax VA
*opares@umces.edu

Predation of reservoir hosts can be a route for transmitting pathogens. The commercially important 
blue crab, Callinectes sapidus, is infected by a pathogenic virus (CsRV1), throughout its geographic 
range. Little is known about how blue crabs acquire CsRV1 in the environment. We are studying the 
potential for blue crab prey to be reservoirs for CsRV1. Crabs of three species injected with CsRV1 
showed virus replication to varying amounts in Rhithropanopeus harrisii, Panopeus herbstii, and Eury-
panopeus depressus. There was evidence of wild prevalence of CsRV1 in one species. This points to 
the potential for mudcrabs to be a natural CsRV1 reservoir.

Callinectes sapidus, CsRV1

An efficient and cost-effective method using HRPzyme for detection
Parsaeimehr, Al, Gulnihal Ozbay
Delaware State University
*aparsaeimehr@desu.edu 

The rapid and accurate identification of an infectious disease is critical to guarantee timely clinical 
treatment and prevention in public health communities. Polymerase chain reaction (PCR)-based 
tests are costly and complex to perform in resource-limited laboratory environments. Alternatively, 
Loop-mediated isothermal amplification assay (LAMP) has demonstrated its potential as a means for 
precise molecular detection and to differentiate human pathogens. The main objective of this study is 
to introduce and identify Vibrio parahaemolyticus as an important pathogenic bacterium in different 
environments using specific colorimetric detection method through DNAzyme (HRPzyme) sequence 
containing a G quadruplex nucleotide sequence, which mimics peroxidase activity

DNAzyme, Colorimetric PCR-Based detection, Vibrio parahaemolyticus

Drivers of net ecosystem metabolism in a temperate estuary
Peart, Stephanie, Dr. Mark Brush
VIMS
*tepsadventure@gmail.com

Net ecosystem metabolism (NEM) incorporates dynamic spatial and temporal variations in ecosystem 
function controlled by physical, chemical and biological processes. Drivers in temperate estuaries 
include interannual variations in freshwater discharge (FWD) and seasonal phytoplankton blooms. We 
modeled NEM in the York River Estuary (YRE) using a reduced complexity, hybrid empirical-mechanis-
tic ecosystem simulation model for the period 1985-2020. Results indicate that the YRE is net autotro-
phic with NEM positively related to flushing time and the dissolved inorganic nitrogen to total organic 
carbon (DIN:TOC) loading ratio, and negatively related to FWD and mean chlorophyll-a, which was in 
turn positively related to FWD.

net ecosystem metabolism
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Population Dynamics Assessment and Prey detection of the Blue Crabs (Callinectes sapidus) using 
eDNA analysis at Delaware Inland Bays.
Ramos, Juan, Tahera Attarwala, Zachary Riggi, Kevin Knight, Gulihal Ozbay
Delaware State University
*jramos20@students.desu.edu

Blue Crab (Callinectes sapidus) fisheries is a multi-million-dollar industry. C. sapidus is an important 
keystone species to the aquatic ecosystem of Delaware Inland Bays. In aquatic ecosystems, C. sapi-
dus serves both as predator and prey. The objective of this study focuses on the population dynamic 
role of C. sapidus in biodiversity preservation and the intrinsic growth rate calculation. We deployed 
18 crab trap cages within 6 study sites (2 aquaculture, 2 artificial reefs, and 2 controlled sites). As a 
complementary step, we used molecular biology approach for monitoring the biodiversity of the prey 
of C. sapidus using Environmental DNA (eDNA).

Callinectes sapidus, Environmental eDNA, Population Dynamics

Quantification of ecosystem services from restored oysters in a polyhaline tributary
Rarick, Christina, Mark Brush
Virginia Institute of Marine Science
*cararick@vims.edu

As oyster restoration has become increasingly common, it is critical to quantify the resulting ecosys-
tem services. We modeled the impact of oyster reef restoration in the Lafayette River, VA, across a 
range of oyster densities. Reefs with 100 oysters m-2 can filter <13% of total river volume and remove 
~8% of particulate stocks. Restored reefs remove >>100% of atmospheric loads and the majority of 
watershed loads, but <7% of total inputs since loads are dominated by exchange with the Elizabeth 
River. When restored oysters reach high densities, results demonstrate that they are an effective sup-
plement to nutrient management.

oyster, restoration, modeling

Eastern Oysters Spawning and Impact on Recruitment, Water Quality, and Species Diversity in Re-
hoboth Bay, Delaware
Teat, Marcus, Gulnihal Ozbay
Delaware State University
*mnteat16@students.desu.edu

Eastern oysters (Crassostrea Virginica) are a species of bivalve that are vital to water quality and spe-
cies diversity along the east coast of North America. The objectives of this project are to understand 
how oyster reefs and aquaculture can affect water quality, biodiversity, and recruitment in Rehoboth 
Bay, a Delaware inland bay. Shell bags are deployed at aquaculture, reef, and natural sites to study 
biodiversity and recruitment. Physical and chemical water quality parameters are collected from on-
site handhelds and lab analysis. Results show that artificial reefs and aquaculture farms have improved 
species diversity, recruitment, and water quality.

Restoration, water quality, diversity
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Transforming the Middle Branch into Baltimore’s next generation waterfront
Rogers, Brad
South Baltimore Gateway Partnership
*brogers@sbgpartnership.org

For generations, South Baltimore residents have borne the burden of environmental injustice. Their 
natural waterfront and clean water were taken away, and replaced by water that was polluted and 
hard for them to even access.  All that is now changing. Reimagine Middle Branch is transforming 
the Middle Branch of the Patapsco River from Baltimore’s forgotten waterfront into Baltimore’s next 
great waterfront, with 11 miles of parks, trails, and economic development projects. The first 35 acres 
of wetland restoration are now underway, at a cost of $47.7 million, and another $75 million in park 
and public space improvements are now in the pipeline for the area. This raises unique questions for 
urban habitat restoration, environmental justice, and resiliency to climate change.

wetland restoration, green development

Paddle for the edge:  the good, the bad, and the mucky
Vasslides, Jim
Barnegat Bay Partnership
*jvasslides@ocean.edu

Over the past eight years the Barnegat Bay Partnership has been sponsoring a community-science 
based assessment of our salt marsh shorelines. We will review the impetus behind the project, the 
methodologies involved, and the successes, challenges, and opportunities of working with dedicated 
volunteers to advance wetland science and protection.

partnerships, community science, wetlands protection


