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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Effect of Stomatal Complex Design and Micromorphological Characteristics on 
the Optimal Air Filtration Efficiency of Vegetation
 Aryaa Agarwal, Nitya Ganta
Rapid urbanization and industrialization have accelerated energy and fuel consumption, 
increasing the spread of harmful pollutants in the ambient air quality in cities. This leads to 
unexpected issues regarding air quality and climate change, raising serious health concerns. 
The air toxin projections for 2046 - 2055 show the issue will only become more important and 
life-threatening. Consequently, the focus is increasing on using urban vegetation to degrade 
air pollutants. Specifically, stomata are pores on the leaf surface that, along with their 
surrounding complex of cells, dynamically regulate the gas exchange rate between 
vegetation and the atmosphere. However, this rate is limited by certain stomatal 
micromorphological characteristics. This novel research looks to study a promising solution, 
being which stomatal complex design and micromorphological characteristics (stomatal type, 
shape, size, density, and index, size of fully open apertures, and size of surrounding cells) 
optimize the air filtration efficiency (NO2, PM10, O3, and CO) of vegetation. Understanding 
this relationship is essential to optimal filtration designs for the most effective reduction of air 
toxins. This research demonstrated that pollution levels were significantly different across 
vegetation locations, meaning stomata do play a significant role in the air pollution 
absorbance, which vary across locations based on the stomatal micromorphological 
characteristics. As expected, the control group had the highest pollution concentrations. The 
stomata of the Prunus laurocerasus and Ilex cornuta had the highest air filtration efficiency. 
Data collection is currently ongoing and further lab work is being conducted to draw additional 
conclusions in relation to the stomatal micromorphological designs.

Pathan, A. K., Bond, J., Gaskin, & R. E. (2008). Sample preparation for scanning electron 
microscopy of plant surfaces—Horses for courses. Micron, 38(8), 1049-1061. 
https://doi.org/10.1016/j.micron.2008.05.006

Shah, S. N., Ahmad, M., Zafar, M., Malik, K., Rashid, N., Ullah, F., Zaman, W., & Ali, M. 
(2018). A light and scanning electron microscopic diagnosis of leaf epidermal morphology 
and its systematic implications in Dryopteridaceae: Investigating 12 Pakistani taxa. Micron, 
111, 36–49. https://doi.org/10.1016/j.micron.2018.05.008 

Zwieniecki, M. A., Haaning, K. S., Boyce, C. K., & Jensen, K. H. (2016). Stomatal design 
principles in synthetic and real leaves. Journal of The Royal Society Interface, 13(124). 
https://doi.org/10.1098/rsif.2016.0535
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properly reflects my/our own work (digitally signed).
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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Effect of Azolla cristata on Chlorine Concentrations in Water
 Ethan Amoh, Aemaan Azhar
Water contamination by chemicals is a major global health issue, with 3 million Americans 
affected by health violations of disinfection by-products in 2009, according to the CDC. Azolla 
cristata (duckweed) could be a possible bioremediation solution in resolving this 
contamination problem. Duckweed is a genus of free-floating, aquatic plants that grow in 
streams across the world. Recently, scientists have been using it for water treatments 
because of its ability to absorb contaminants from its environment. For this project, 20 
samples containing 0.25, 0.50 and 1.00 mL of chlorine and 40 grams of A. cristata were used. 
18 control samples containing 0.25, 0.50 and 1.00 mL of Cl but no A. cristata were also used. 
The initial free chlorine, total chlorine, and pH were tested. Two days later, the final free Cl, 
total Cl and pH were tested. On average, approximately 90% of the chlorine was removed 
from the samples with duckweed, while the controls maintained approximately the same 
levels of Cl. The average decrease of free chlorine from the 0.50 mL tests was 5 ppm; the 
average decrease of total chlorine was 10 ppm. Preliminary data suggests that A. cristata 
may be a viable bioremediator for removing chlorine from water. Data is still being collected.

Liu, Y., Xu, H., Yu, C., & Zhou, G. (2021). Multifaceted roles of duckweed in aquatic 
phytoremediation and bioproducts synthesis. GCB Bioenergy, 13(1), 70-82.

Muradov, N., Taha, M., Miranda, A. F., Kadali, K., Gujar, A., Rochfort, S., ... & Mouradov, A. 
(2014). Dual application of duckweed and azolla plants for wastewater treatment and 
renewable fuels and petrochemicals production. Biotechnology for biofuels, 7(1), 1-17.

Tian, X., Fang, Y., Jin, Y., Yi, Z., Li, J., Du, A., ... & Zhao, H. (2021). Ammonium detoxification 
mechanism of ammonium-tolerant duckweed (Landoltia punctata) revealed by carbon and 
nitrogen metabolism under ammonium stress. Environmental Pollution, 277, 116834.
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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Effect of Pestalotiopsis Microspora on Various Household Plastics
 Marina Ashurkoff

The Effect of Pestalotiopsis Microspora on Various Household Plastics

The discovery of the fungus Pestalotiopsis microspora’s ability to degrade polyurethane (PU) 
in 2011
has opened a number of possibilities in dealing with the modern plastic waste problem. This 
experiment utilized
this discovery in conjunction with new research that suggests experimentation with solid bulk 
polyurethane
would provide more applicable environmental results, to propose a modern solution to this 
issue. Two other
plastics, polyethylene terephthalate (PET) and polyethylene (PE), also appear to be 
promising subjects for
degradation using Pestalotiopsis microspora due to their weaker molecular structure and 
recent research into
methods to degrade them. It has been found that Pestalotiopsis microspora was unable to 
degrade PE in the
liquid assay form, but its ability to degrade PE in bulk form remains untested.

 

This experiment exposed household versions of PU, PET, and PE to Pestalotiopsis 
microspora in order
to investigate Pestalotiopsis microspora’s ability to degrade them in their solid forms. 
Household versions of
the plastics were used due to their ubiquity in the environment. Pestalotiopsis microspora 
cultures were grown
in petri dishes with plastic samples in their respective forms (PU foam, PE Ziplock bags, and 
PET plastic cups)
and dextrose agar medium. Measurements of the plastics’ degradation were taken using 
weight measurements.
The significance of the final results was determined using analysis of variance.

 

 

Brunner, I., Fischer, M., Rüthi, J., Stierli, B., & Frey, B. (2018). Ability of fungi isolated from 
plastic debris
floating in the shoreline of a lake to degrade plastics. PLOS ONE, 13(8).
https://doi.org/10.1371/journal.pone.0202047

Liu, J., He, J., Xue, R., Xu, B., Qian, X., Xin, F., Blank, L. M., Zhou, J., Wei, R., Dong, W., & J
I/We hereby certify that the above statements are correct and the information provided 
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LCPS RSEF OFFICIAL ABSTRACT - 2022
Can extinction caused by climate change be predicted in temperature-dependent sex 
determination Agamid specied
 Molly Bercher
Temperature-dependent sex determination (TSD) is a type of environmental 
sex determination in which the outside incubation temperature of the egg 
influences the amount of androgen and estrogen produced in the egg. These 
hormones determine the sex of the offspring, so a clutch in which more 
estrogen was produced would result in mostly females. In theory, an increase 
in temperature in the habitat of the eggs would result in a decrease in 
population within the next few generations. This experiment compares yearly 
observations of TSD and GSD (genotypic sex determination) agamid species  
with the average yearly temperature over 30 years. From the data collected, 
there was no observable connection between the number of observations 
and average temperature. However, the data does not account for other 
factors such as location of eggs, and the reliance on observation data. Rhen,
T., Schroeder, A., Sakata, J., Huang, V., & Crews, D. (2011). Segregating 
variation for temperature-dependent sex determination in a lizard. Heredity,
(106), 649-660. 0018-067X/11
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LCPS RSEF OFFICIAL ABSTRACT - 2022
Indicators of PFAS
 Mick Demcsak, Matthew Robbins
PFAS has recently caused a stir in the scientific community as its effects are not fully 
known but are speculated to have a negative impact on humans and animals alike. Another 
obstacle in research of PFAS is how expensive it is to test. In this experiment, multiple 
locations that have already been tested for PFAS will be tested for other water quality 
indicators. These indicators include: pH, Nitrate, Nitrite, and Ammonia. These factors will 
be tested in hopes that they will provide an indication of higher or lower levels of PFAS so 
that it can be better spotted and save money. Ammonia is the most probable of indicators, 
as it seems to be present everywhere, even in distilled water.

Basic Information on PFAS. (n.d.). Retrieved October 5, 2021, from 
https://www.epa.gov/pfas/basic-information-pfas

Blanchoud, H., Moreau-Guigon, E., Farrugia, F., Chevreuil, M., & Mouchel, J. M. (2007). 
Contribution by urban and agricultural pesticide uses to water contamination at the scale 
of the Marne watershed. Science of the Total Environment, 375(1-3), 168-179.

Central Systems. (n.d.). Retrieved from https://www.loudounwater.org/residential-
customers/your-drinking-water-qualit

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



906X12
Earth & Environmental 

Sciences
900

LCPS RSEF OFFICIAL ABSTRACT - 2022
The Effect of Cholecalciferol on the Calcium Absorption and Resistance to pH 
Changes in Protothaca staminea
 Harini Ganabady
Ocean acidification is a prevalent issue that occurs when excess atmospheric CO2 is 
absorbed by the oceans, decreasing the pH and harming marine life. This research focuses 
on how one could strengthen the shell of Protothaca staminea (littleneck clams), in order to 
make it more resistant to pH changes. The independent variable is the amount of vitamin D 
(mL) added to the water. The dependent variable is the percent (%) change in mass of the 60 
clams. The control group contains the species with a pH of 7.5 environment, without the 
vitamin D or calcium. The means of the control group, the experimental group with 0 mL of 
vitamin D, the experimental group with 2 mL vitamin D, and the experimental group with 4 mL 
of vitamin D were -0.0588%, 2.1565%, 4.9714 %, and 0.7401%, respectively. An ANOVA test 
was performed, and the p-value was 0.036519 (less than 0.05), making the results 
statistically significant. The experimental hypothesis states that if the pH decreases and more 
vitamin D is put in the water, then the clams will absorb more calcium and resist pH changes 
for a longer period of time, contributing to a lower percent change in mass. Both the 
experimental and null hypotheses were rejected. The independent variable influenced the 
dependent variable. However, the calcium alone affected the percent change in mass more 
than the addition of vitamin D. Further research could explore if a larger environment could 
aid in making the results more accurate.

Gazeau, F., Parker, L. M., Comeau, S., Gattuso, J.-P., O'Connor, W. A., Martin, S., Portner, 
H.-O., & Ross, P. M. (2013). Impacts of ocean acidification on marine shelled molluscs. 
Marine Biology, 160(8), 2207+. https://link.gale.com/apps/doc/A341935377/EAIM?
u=sta95509&sid=bookmark-EAIM&xid=ef952541. Haigh, R., Ianson, D., Holt, 

C. A., Neate, H. E., & Edwards, A. M. (2015). Effects of Ocean Acidification on Temperate 
Coastal Marine Ecosystems and Fisheries in the Northeast Pacific. PLoS ONE, 10(2). 
https://link.gale.com/apps/doc/A428932931/EAIM?u=sta95509&sid=bookmark-
EAIM&xid=c57fc6a1. Waldbusser, G. G., Hales, B., Langdon, C. J., Haley, B. A., Schrader, 
P., 

Brunner, E. L., Gray, M. W., Miller, C. A., Gimenez, I., & Hutchinson, G. (2015). Ocean 
Acidification Has Multiple Modes of Action on Bivalve Larvae. PLoS ONE, 10(6). 
https://link.gale.com/apps/doc/A417417256/EAIM?u=sta95509&sid=bookmark-
EAIM&xid=e9e6cbb3.
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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Impact of Environmentally Friendly Detergents on the Environment
 Chirasvi Gowda

Many current day so called “environmentally-friendly” detergent brands have been 
found to be falsely reporting themselves as environmentally-friendly to the public 
inorder to boost their sales. Not only does this create a false sense of euphoria 
around how truely damaging detergents are to the environment, it overall leads 
people, who are attempting to be environmentally cautious, to unintentionally 
damaging the environment. Because of such fraudulent marketing schemes being 
present in the detergent industry, the relationship between “environmentally friendly” 
detergents and the environment (ph of soil and worms) is being tested. It was 
hypothesized that surfactants, or surface active agents, found with the detergents will 
be toxic to organisms because in a previous study done by AquaTech, an aquatics 
research nonprofit, it was found that surfactants lead many fish to have an increased 
rate in the absorption of pesticides and pollutants. 

6  “environmentally friendly” laundry detergents will be tested on worms and on the 
pH of the soil before and after to test the effects of the detergent on the environment. 
Based on the number of worms found dead in each cup, it will be determined which 
of the 6 selected  “environmentally friendly” detergents are truly environmentally 
friendly, and by comparing the starting pH and ending pH of the soil, the effect of 
said  “environmentally friendly” detergents had on the pH of the soil will be 
determined. Each detergent will be tested at 7 different concentrations . Each 
concentration of each detergent will be mixed into soil and the mixture will be placed 
into a cup. Each cup will have a certain number of worms placed within them , and 
based on the number of worms which survive, the detergents which are truly 
environmentally friendly and which ones are not will be determined. The pH of the 
soil before mixing in the laundry detergent will be tested, and the pH of the soil after 
a certain amount of days will be tested to see how the pH was impacted by the 
detergent.

In conclusion, all of the worms in each detergent tested were found dead after 10 
days, regardless of the concentration at which they were being tested at. As the 
concentration of the detergent within the soil was higher, the worms in the habitat 
died faster. Although the worms died at the end of 10 days in each concentration, 
they died at a much faster rate in the higher concentration tests. The pH of the soil 
became highly acidic after adding in the detergent when compared to the pH of the 
soil before adding in detergent. The soil with a higher concentration of detergent had 
a much more acidic pH than that of the soil with a lower concentration of detergent. 
This could have been one of the likely causes of what led the worms to die at 
differing rates based on the concentration of detergent which was combined into the 
I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).
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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Effect of Types of Compost on Aquatic Oxygen Levels
 Lilly Khalkho

The Effect of Types of Compost on Aquatic Oxygen Levels

Algal blooms are the rapid growth of algae, which are extremely harmful to aquatic life
as they decrease the oxygen in water. This is because of the process of respiration that algal
blooms partake in, in order to survive. Algal blooms are created when aquatic systems are
exposed to excess amounts of nitrogen and phosphorus because of runoff of fertilizers. 
Composts
are also used frequently and contain amounts of nitrogen and phosphorus, although the 
amount is
exceptionally less. Composts also have the ability to nurture algal blooms, however the type 
of
compost used must be considered as some composts may nurture algal blooms more than 
others.
Aerobic compost and vermicast compost are the two composts tested in this experiment, in 
order
to determine which one impacts oxygen levels the most.

This experiment measured the aquatic oxygen levels with algae before and after the
runoff of vermicast and aerobic composts are combined with the river water with algae.
Vermicast, aerobic, and normal soil for the control, were soaked in distilled water, while the
algae river water settled for 24 hours. The algae river water oxygen levels were measured 
with
an oxygen probe. Next, the vermicast, aerobic, and soil samples of water were combined 
with
algae river water and settled for 7 days. After the 7 days, the oxygen levels were measured 
with
the oxygen probe again, and the final oxygen levels were compared with the initial. This
experiment revealed whether aerobic, vermicast, or no compost, will have increased the 
oxygen
levels in the algae river water. Overall, this experiment proves which compost will be most
beneficial to the environment, and avoid depleting the aquatic oxygen supply.

Bryant, L. (2019, September 26). How healthy soil can help reduce harmful algal blooms.
NRDC. Retrieved October 3, 2021, from
https://www.nrdc.org/experts/lara-bryant/how-healthy-soil-can-help-reduce-harmful-algal
-blooms

Burford, M. (2019, January 10). What causes algal blooms, and how we can stop them?
Phys.org. Retrieved October 3, 2021, from
https://phys.org/news/2019-01-algal-blooms.html

Marriott, E., & Zaborski, E. (2020, January 15). Making and using compost for organic farmin
I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).
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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Correlation Between Climate Change and the Spread on Human Disease
 Jillian Kotin, Emily Rapps
 

Climate change affects the lives of organisms as well as diseases because they need 
certain environmental conditions to survive (1). Although these diseases can be 
sustained in a variety of conditions, they have preferences in certain conditions that 
allow them to thrive. With climate change occurring, it is predicted that the place 
where some diseases are most prominent and problematic will change (2). This 
project investigated the effect of human disease spreading due to climate change. 
Influenza, Cholera, Malaria, Giardia, Rotaviruses, and Cyclosporiasis were individually 
analyzed based on the environmental conditions needed for survival: such as 
temperature, humidity, and precipitation (2). This data was then used to predict where 
the diseases will spread/thrive within the next 100 years.

Once it was determined how each area would change, the diseases were studied to 
determine their optimum climates, ease of spread, place of origin, and location of 
greatest human impact. This project focused on the next 100 years. This project's 
predictions show that there will be a shift in each studied disease's most prominent 
area as a result of the changing climate. These predictions were overlaid onto a world 
map created to show each disease's place of origin, current prominent areas, and new 
predicted hot spots in the next 100 years. These predictions will be useful to leaders 
who study disease spread so they can plan for these outbreaks.

 
 
 
 
“Climate Effects on Health.” Centers for Disease Control and Prevention, Centers for Disease 
Control and Prevention, 2 Mar. 2021, 
https://www.cdc.gov/climateandhealth/effects/default.htm.

Comrie, Andrew. “Climate Change and Human Health.” Wiley Online Library, John Wiley & 
Sons, Ltd, 20 Apr. 2007, https://onlinelibrary.wiley.com/doi/full/10.1111/j.1749-
8198.2007.00037.x.

Greer, Amy, et al. “Climate Change and Infectious Diseases in North America: The Road 
Ahead.” CMAJ, CMAJ, 11 Mar. 2008, https://www.cmaj.ca/content/178/6/715.full.
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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Effect of Barley Straw (Hordeum vulgare) on Algae (Chlorella) and Aquatic Plant 
(Myriophyllum aquaticum) Growth in Freshwater Ecosystems
 Declan McQuinn

The eutrophication and subsequent algal blooms in freshwater ecosystems 
has become more prevalent as human use of synthetic fertilizers has 
increased. One potential solution to this problem is to utilize barley straw 
(Hordeum vulgare), which offers a natural alternative to chemical algaecides. 
This experiment tested whether or not barley straw has an effect on the 
growth of algae and additionally whether it has an effect on the growth of 
aquatic plants. Fish bowls with and without barley straw were filled with water 
collected from a local pond. Chlorella algae and Parrot's feather 
(Myriophyllum aquaticum) were each grown separately in the fish bowls 
under a growth light. Using a scale, the wet biomass of the parrot's feather 
was measured over time and using a hemocytometer, the cell count of 
Chlorella was estimated. After 21 days, it was found that barley straw did not 
significantly impact the growth of the aquatic plant as the final biomass with 
barley straw was 6.53 grams up from 4.75 grams at the start and the final 
biomass without barley straw was 6.43 grams up from 4.6 grams at the start. 
After 13 days, the cell count of Chlorella (*10^9) with barley straw was 1.8 
and without barley straw was 3.6 with both starting at 1.28 *10^9 cells. The 
hypothesis that barley straw would decrease the growth rate of algae while 
not affecting plant growth rate was supported. Further research could repeat 
this experiment with many more trials and concentrated Chlorella for more 
precise results. 

Algae to Energy - Using and Re-using a Hemocytometer to Count Algae Cells. BTI 
Science. (2015). Retrieved February 23, 2022, from https://btiscience.org/wp-
content/uploads/2015/12/e.-Algae-to-Energy-Counting-Algae-C ells.pdf

Ball, A. S., Williams, M., Vincent, D., & Robinson, J. (2001). Algal growth control by a
barley straw extract. Bioresource Technology, 77(2), 177–181. Retrieved December 
22, 2021 from https://doi.org/10.1088/1755-1315/315/4/042051.

Nikitin, O. V., Kuzmin, N. B., Nasyrova, E. I., Gliakina, M. V., & Yu Stepanova, N. 
(2019). The effects of barley straw extract on the microalgae growth. IOP 
Conference Series. Earth and Environmental Science, 315(4), 42051. Retrieved 
D b 22 2021 f htt //d i /10 1088/1755 1315/315/4/042051I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).
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LCPS RSEF OFFICIAL ABSTRACT - 2022
Evaluating the Effect of Microplastics on Humans via Tertiary Consumption by 
Monitoring its Accumulation in Daphnia
 Rohan Mengle

Every year, there are over 180 tons of plastic waste produced around the world. (Staton, 
2022) Of all the plastic waste, the larger pieces eventually deteriorate into small and 
undetectable particles known as microplastics. Not only have microplastics been found to 
accumulate within aquatic organisms, but research shows they are ingested by fish at a rate 
of 26%, a statistic that has doubled within the last decade and increasing at a rate of 2.4 ± 
0.4% per year. (Savoca, McInturf & Hazen, 2021) Researchers now think microplastics are 
bioaccumulating in the aquatic food chain and eventually reaching humans via tertiary 
consumption.

In order to quantify the effect of microplastics on humans, daphnia pulex were fed polystyrene 
based microplastics over the course of several weeks. The experimental daphnia, the ones 
that received the microplastic treatment, were compared to the group that did not receive any 
microplastics. By observing the gastrointestinal tract of both groups, results were collected. 
The results show microplastics not only accumulated within the daphnia in the experimental 
group, but the accumulation also increased over time.

By using collected data on microplastic bioaccumulation over time, a future endeavor will be 
to create a time series forecasting algorithm to quantify microplastics reaching humans via 
tertiary consumption. Additionally, the algorithm will account for the food chain’s 
unpredictability and utilize data from other relevant research. This algorithm aims to quantify 
the amount of microplastics that reach humans via food consumption. 

Ederer, B., & Sluka, R. D. (2020). Plastics in the Food Chain. Perspectives on Science and 
Christian Faith, 72(3), 167+. https://link.gale.com/apps/doc/A651614236/GPS?
u=va_s_053_0100&sid=GPS&xid=0acfa0e7

Elizalde-Velázquez, A., Carcano, A. M., Crago, J., Green, M. J., Shah, S. A., &Cañas-Carrell, 
J. E. (2020). Translocation, trophic Transfer, accumulation And depuration of polystyrene 
microplastics IN daphnia Magna and Pimephales promelas. Environmental Pollution, 259, 
113937. https://doi.org/10.1016/j.envpol.2020.113937

Savoca, M. S., McInturf, A. G., & Hazen, E. L. (2021). Plastic ingestion by marine fish is 
Widespread and increasing. Global Change Biology, 27(10), 2188–2199. 
https://doi.org/10.1111/gcb.15533
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LCPS RSEF OFFICIAL ABSTRACT - 2022
An Investigation of The Impact of Hurricane-Driven Fresh Waters on the Photic Level 
of Amphidinium in Saltwater Marsh Environments
 Cathryn Mills
Amphidinium carteae, a type of dinoflagellate marine protist, thrives in saltwater 
environments. However, extensive hurricane rainfall contributes to their optimal habitats 
being compromised. The purpose of this research was to investigate how Amphidinium 
carteae react to freshwater (simulating hurricane rain) infiltrating a small-scale environment 
and observe their adaptations. Amphidinium were added to 200 milliliters of seawater 
medium. A valve was opened to release 200 milliliters of springwater into the container. 
Photos taken periodically were analyzed in ImageJ to determine how many Amphidinium 
were located at each spatial level: top, middle, and bottom. A control group in which 200 
milliliters of saltwater was poured instead of the springwater was also photographed and 
analyzed for comparison. It was hypothesized that the Amphidinium would swim towards the 
bottom of the container, the saltiest area. Statistical analysis via t-test indicated a significant 
difference in the percentage of Amphidinium in the bottom and top levels of the container with
freshwater infiltration versus the control, in which all saltwater was added to the container. As 
freshwater infiltrated the test chamber, a greater percentage of Amphidinium oriented 
themselves at the bottom where greater concentrations of saltwater existed. The study of the 
effects of freshwater infiltration into marine habitats such as saltmarshes merits continued 
research. If saltwater organisms, which exist at the bottom of the food chain, are driven 
downward due to freshwater infiltration, possible food chain collapses could occur, affecting 
other organisms in these habitats that depend on them as a food source. 

Amphidinium carterae. EOL. (n.d.). Retrieved from https://eol.org/pages/901913. 

Spencer, E. 2019. How do hurricanes affect marine life? Retrieved from 
https://oceanconservancy.org/blog/2019/10/04/hurricanes-affect-marine-life/.

Saha, R 2016. Aquatic microbiology - estuary-chemical profile and significance. Retrieved 
from https://www.ritubiology.com/2016/07/04/aquatic-microbiology-estuary-
chemicalenvironment-and-sinificance/.
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Tracking debris deposition from blasting in quarries to the soil composition in South 
Riding, Virginia
 Sydney Munsell

Debris released into the atmosphere from quarries could result in 
contamination of the surrounding environment. South Riding, Virginia is 
under lain by rocks of the Culpeper basin, mainly consisting of basalt, 
which is partly composed of potassium oxide. Therefore, a potassium 
indicator was selected to analyze the composition of the surrounding 
soil in order to evaluate the environmental effects of the debris from 
quarries. Samples were taken on a linear plot between two quarries in 
South Riding, Virginia, including sediment cores that were tested 
chemically and a digital test to collect data on the potassium levels in 
the soil. The data from the digital test shows a trend of increasing 
potassium levels near the quarries, with the lowest levels being 
recorded near the midpoint.

Diabase. Interactive maps and downloadable data for regional and global 
geology, geochemistry, geophysics, and mineral resources; products of the 
USGS Mineral Resources Program. (n.d.). Retrieved September 21, 2021, 
from https://mrdata.usgs.gov/geology/state/sgmc-unit.php?unit=VAJd%3B0.

Global Road Technology. (2021, April 1). Blasting methods in mining and 
quarrying – GRT review . GRT. Retrieved November 18, 2021, from 
https://globalroadtechnology.com/blasting-methods-in-mining -and-quarrying-
grt-  review/.

    Lindholm, R. C. (1979). Geologic history and stratigraphy of the TRIASSIC-
JURASSIC Culpeper Basin, Virginia.      GSA Bulletin, 90(11_Part_II), 1702–
1736. https://doi.org/10.1130/gsab-p2-90-1702
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The Effect of Different Variations of Biochar on the pH of Soil and Plant Growth
 Alizeh Murtaza, Ishana Raja

To amend acidic soil, a trait detrimental to the health of crops, scientists have begun to 
employ the use of biochar- the charcoal residue left over when biological material is 
burned. It is a fine-grain, porous, and carbon-rich material, garnering attention from 
researchers and farmers alike. There has been a significant amount of research done on 
biochar and its effect on soil and plant growth. However, not much is done on the different 
types of biochar and if they affect soil in different ways. 

To find if there is a difference, biochar made from wheat straw, corn husk, and peanut husk 
was tested on soil and observed to see the effects on pH and germination rates of Brassica 
rapa plants.

There was a significant difference between the control and experimental soils; the p-value 
was 2.69E-39. Between the different types of biochar and cont

rol, the t stat for peanut husk was -36.5, wheat straw was -38.5, and corn husk was -35.924. 
There was a net increase in pH in the experimental groups and they varied between the 
groups. However, there was no significant data in terms of plant growth with a p-value of 
0.249.

To further research, other types of biochar could be used and tested on, multiple trials for 
the control can be implemented, and the experiment could be run for a longer period of 
time.
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The Process of Inhibiting Cyanobacteria Formation in Natural Water Bodies by the 
Effects of Algae Removal and Prevention Methods.
 Jeehyun Jeon, Mayukha Rajupalepu
After the events at the Shenandoah River in the summer of 2021, where 
cyanobacteria caused toxic algal blooms to the water and dangerous levels of 
acidity, this experiment was designed to find a method of preventing the 
growth of toxic cyanobacteria in affected areas globally. From the research 
conducted prior to the start of the experiment, findings showed that 
cyanobacteria tends to thrive naturally in areas of high acidity. Furthermore, 
one of the potent chemicals present in the water with the presence of 
cyanobacteria was phosphorus. This experiment was designed to formulate a 
method of reducing the amount of phosphate levels and acidity of the affected 
water with both natural and non-natural methods. This experiment used the 
non-natural methods of Copper sulfate and Hydrogen peroxide as well as the 
natural methods of Cinnamon and Barley Straw extract, all chosen for the low 
level of harmfulness when added to water bodies. The procedures of this 
experiment included obtaining initial pH and dissolved phosphorus levels of 
both the Potomac water and Shenandoah water samples used in the 
experiment, before and after the addition of specified bacteria samples: 
Nostocales and Oscillatoria. The chosen bacteria samples were used for their 
durability and adaptability. After adding the bacteria samples to the water, the 
experiment was repeated with either the natural or non-natural preventative 
and pH and dissolved phosphorus level results were taken. The experiment’s 
findings were that the Barley Straw extract had the greatest positive effect on 
reducing the acidity of the water, while Cinnamon had the most positive effect 
on the dissolved phosphorus levels.

Harold W. Walker. (2014). Introduction. Harmful Algae Blooms in Drinking Water, 14-23. 
doi:10.1201/b17922-4

Marianhunter. (2021, July 23). Harmful Algae Bloom Advisory Issued for North Fork of the 
Shenandoah River – in Shenandoah County - Public Advised to Avoid Water Contact within 
Locations of the River. Retrieved from https://www.vdh.virginia.gov/blog/2021/07/23/harmful-
algae-bloom-advisory-issued-for-north-fork-of-the-shenandoah-river-in-shenandoah-county-
public-advised-to-avoid-water-contact-within-locations-of-the-river/

Newcombe, G. (2012). International Guidance Manual for the Management of Toxic 
Cyanobacteria. Water Intelligence Online, 11. doi:10.2166/9781780401355
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Marine Dinoflagellates and Ocean Temperatures
 Beatrix Regan
The purpose of this experiment was to understand the effect of temperature on marine 
dinoflagellates. Zooxanthellae, a type of dinoflagellate, are present in hard corals and have 
been linked to bleaching when exposed to increased ocean temperatures. This experiment 
was conducted in order to determine the extent of the damage done to dinoflagellates when 
placed in warm environments. Marine dinoflagellates were placed in temperature-controlled 
environments for 48 hours. The average coral reef temperature control of 26°C was 
compared to 30°C (bleaching temperature) and 32°C. At the start of the experiment, the 
average count of dinoflagellates per 0.00625 cubic mm was 23.2. While the control group 
remained at an average count of 22.3, both experimental groups dropped down to average 
counts of 14.3 and 12.0 respectively. According to t-test data, the hypothesis was not 
supported by the data. This is likely due to a lack of replicants, as the data shows promising 
differences. The experiment should be replicated with more samples. Further research could 
explore the significance of dinoflagellate death within corals when temperatures are raised, 
as well as methods to reduce dinoflagellate death under higher temperatures. The solution to 
the prevention and restoration of bleached ocean corals may be found in dinoflagellate 
preservation.

Hoegh-Goldberg, O. (1989). The effect of sudden changes in temperature, light and salinity 
on the population density and export of zooxanthellae from the reef corals Stylophora 
pistillata Esper and Seriatopora hystrix Dana. Science Direct, (129,3) 279-303.

McDermott, A. (2020). Inner workings: a microscopic mystery at the heart of mass-coral 
bleaching. Proceedings of the National Academy of Sciences of the United States of 
America, (17,5) 2232-2235.

Santoro, E. (2021). Coral microbiome manipulation elicits metabolic and genetic restructuring 
to mitigate heat stress and evade mortality. Science Advances, (7,33).

Sully, S. (2019). A global analysis of coral bleaching over the past two decades. Nature 
Communications, (10,1264)1.

Bulk Reef Supply. (2021). SPS coral care: tips, tricks, and techniques to help you succeed. 
Bulk Reef Supply, 1.
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The Effect of Photosynthesis Rates on Stabilizing pH in Goose Creek
 Heather Stuart

With increased pollution rates and the burning of fossil fuels releasing CO2 and SO2, the 
rate of freshwater acidification over the years has increased tremendously. Plants have 
been found to act as a buffer for the acidification process in freshwater systems. However, 
there is little existing evidence to support that photosynthetic rates have an effect on the 
acidification process by serving as a buffer. 

This study analyzes and determines whether or not the photosynthetic rate affects how 
much of an impact plants have on freshwater acidification. Plants with different 
photosynthetic rates will be placed into collection containers with varying pH levels and 
containing three hundred milliliters of freshwater from Goose Creek in Leesburg, Virginia. 
Data will be collected from twelve collection containers: three with only creek water, three 
with the Elerya densa plant, three with the Vallisneria americana plant, and three with the 
Nymphaeaceae plant. Each beaker will have its pH and dissolved oxygen levels tested 
once every seven days and data will be recorded to determine which plant provided the 
best buffering system for the freshwater sample. Data shows that Elerya densa best 
stabilized pH levels but that the 
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The Effect of Microplastics on the Growth of Nannochloropsis oculata
 Larina Yu
 
  With increased plastic use, the effect of plastic pollution on marine environments has 
become increasingly pertinent. The objective of this experiment was to evaluate the risk 
posed to Nannochloropsis oculata microalgae by microplastics (MP). The study consisted of 
three groups of N. oculata: control, MP, and UV-treated MP (UV-MP). All groups were grown 
at 25°C in 3% artificial seawater under a 12/12 light/dark cycle. PET plastic was shredded 
and half was exposed to 365 nm UV rays for ~1.5 hours, before being added at 1 mg/mL 
concentration to the MP and UV-MP groups. Each group’s absorbance was measured 
regularly at 420 nm over a 2-week period. 

Preliminary results indicate the UV-MP group was severely stunted. In two weeks, the UV-
MP’s change in absorbance was only half that of the control’s. The MP group was also 
stunted, but not to as significant a degree. This difference shows that UV-radiation can 
significantly exacerbate the effect of MP on microalgae. As UV-radiated MPs match 
environmental conditions more than pure MPs do, the risk of plastic pollution to microalgae 
could be greater than previously indicated.1 Future research should focus on evaluating the 
impact of plastic pollution while under environmental conditions. Overall, it seems that 
measures need to be taken regarding the protection of N. oculata, an important primary 
producer, from plastic pollution.

 
 
 
 
 
 
 
A. Khoironi, S. Anggoro, Evaluation of the interaction among microalgae Spirulina sp, plastics 
polyethylene terephthalate and polypropylene in freshwater environment, J. Ecol. Eng. 20 
(2019).
 
 NOAA, What are Microplastics?, https://oceanservice.noaa.gov/facts/microplastics.html, 
Accessed On 10/25/2021.

Wen Yi Chia, Doris Ying Ying Tang, Kuan Shiong Khoo, Andrew Ng Kay Lup, Kit Wayne 
Chew, Nature’s fight against plastic pollution: Algae for plastic biodegradation and bioplastics
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