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Dear D.U. Quark members and readers, 

To say that it is important to stay informed in today’s world is an immense 

understatement.  Rachel Carson, the most obvious example for the influence that 

scientific writing can have on society, wrote, “Only within the moment of time 

represented by the present century has one species -- man -- acquired significant power 

to alter the nature of the world.”  This quote came from Carson’s book, Silent Spring, 

which was published in 1962.  Since then, we have entered a new century, and if Carson 

was already emphasizing the power that humans possess to impact their environment 

then, just imagine what she would think now.  We still can impact our world for the 

better, but only through vigorous and responsible scientific practice.  One of the most 

important ways to practice science responsibly is to make it accessible to everyone.  In 

this age, scientific news (good and bad) bombards the public constantly, and frequently 

intertwines with political issues.  It is more crucial than ever for scientists to develop the 

communication skills necessary to provide the public with quality accounts of their 

work and scientific events. 

This is what the D.U. Quark strives to do for its members.  The Quark is a student-run 

scientific journal which publishes work including peer reviewed articles, staff pieces, 

opinion pieces, interviews, and artwork.  Scientific news should be for everyone 

regardless of their education in the field.  By dedicating itself to providing exciting 

information about Duquesne’s scientists and science around the world, the Quark 

endeavors to instill a greater curiosity about science among its readers.  The entire 

Quark team hopes to supply you with a reliable picture of the science happening at 

Duquesne and elsewhere, and we welcome anyone who wants to become part of our 

mission. 

Meredith Bennett 

D.U. Quark Editor-in-Chief 
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Who Did It?: A Review on the Possible Causes of 

Multiple Sclerosis 

By Mia DiFrancesco    D.U.Quark 2018. Volume 3(1) pgs. 3-10 

Published November 12, 2018      Peer Reviewed Article 

 

ABSTRACT 

Multiple Sclerosis (MS) is an incurable autoimmune disorder that attacks the myelin 

sheath surrounding nerve cells. Steady demyelination of these cells over time results in 

painful inflammation and reduced mobility. Genetic abnormalities could be responsible 

for the onset of this disease. Chromosomal mutations found in MS patients as well as 

environmental factors influencing the expression of certain genes will be analyzed in this 

review. Moreover, treatments regulating gene expression in MS patients will be 

discussed. Further genetic research would not only provide scientists and medical 

professionals with a deeper understanding of MS and other autoimmune disorders, but 

also lead to the development of more effective treatments. Recent findings have 

enabled scientists to identify genes in MS patients that are absent in healthy patients, 

but researchers struggle to find a common thread tying these genes together. This is just 

one of the many reasons why MS is still considered an idiopathic disease. 

 

KEYWORDS: multiple sclerosis (MS), demyelination, gene expression, gene regulation, 

treatment 

 

INTRODUCTION 

Multiple sclerosis is a neurological autoimmune disorder that degrades an individual’s 

quality of life. The body’s immune cells attack each neuron’s myelin sheath, causing 

chronic inflammation and degradation of myelin tissue.1 Electrical signals sent from the 

brain cannot travel at high enough speeds without this myelin coating.1 These 

unfavorable immune responses are a result of malfunctioning immune cells. Killer T-cells 

and B-cells misidentify the body’s own tissues as foreign, provoking an unnecessary 

response.2 Over time, this nerve damage can be so intense it could cause other unrelated 

health issues to develop.2 
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Due to the depth and complexity of the immune system, there is no known cause or cure 

for multiple sclerosis. MS can present in a variety of ways, making it difficult to diagnose. 

Common symptoms include limb weakness, vision impairment, and depression; 

however, patients have identified ailments like urinary tract infections and trouble 

swallowing as symptoms as well.3 Another prevalent symptom is Lhermitte’s sign, which 

causes intense pain in the spinal column.4 Though frequently seen in MS diagnoses, this 

symptom can also appear in individuals that suffered spinal cord trauma or have depleted 

vitamin B12 levels.4  Furthermore, uncommon symptoms do not indicate a better 

prognosis for the afflicted.5 Incidences of relapse between individuals presenting either 

common or uncommon symptoms are almost identical.5 A viable way to make sense out 

of these symptoms is through genetic research. Tying these symptoms to chromosomal 

loci can make MS easier to identify and treat. Evidence now suggests that a combination 

of genetics and the environment influences the onset of the disease. This allows 

researchers to narrow their scope and assess how geographical, cultural, or 

socioeconomic surroundings could influence gene expression in MS patients. Though 

recent evidence is promising, this research framework still possesses several limitations, 

including the ability to directly link these genetic abnormalities to one another.  This 

review will focus on gene interaction and expression, as well as environmental factors 

that influence their expression. Moreover, drug therapies affecting gene regulation will 

also be explored.  

 

GENETIC FINDINGS 

Mutations 

Mutations in certain genes are not only common to MS patients, but also result in 

abnormal T-cell production. For example, mutations in the FoxP3 gene lead to the 

production of malformed regulatory T-cells, causing immune responses to go 

unmonitored.6 Consequently, the body cannot stop attacks on its own tissues.6 

Moreover, with the sequencing of the human genome, scientists have identified NR1H3 

as a problem in MS patients, especially in those with a family history of the disease.7 

NR1H3 codes for receptors that regulate fatty acid formation and function as well as 

inflammatory response.8 A mutation in this gene creates pathogenic variants that inhibit 

production of the receptor in highly metabolic tissues, including ones in the brain.7 

Deregulation of these receptors can cause inflammatory episodes like the ones seen in 

multiple sclerosis patients.  
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Gene Expression 

Patients that develop multiple sclerosis exhibit a vast range of symptoms, but current 

research data cannot unanimously determine just one genetic abnormality that triggers 

MS. However, recent developments support a hypothesis that alternative gene 

expression could play a role in onset of the disease. Comparison of blood assays between 

healthy and afflicted individuals showed 99 alternatively spliced RNA sequences, with 19 

of them bearing statistical significance.9 Most of the pathologically spliced genes were 

responsible for inflammatory and developmental disorders, especially in skeletal and 

muscular tissues.9 These instances of alternative gene expression would drive 

inflammation in the myelin tissue of multiple sclerosis patients.   

 

To make matters even more complicated, gene expression patterns are inconsistent and 

can vary based on the tissue. A recent study showed that based on the type of MS 

diagnosis and its duration in the patient, tissues in the brain can be at different stages of 

myelination.10 The same study also observed expression patterns of twelve genes seen 

in brain lesions caused by demyelination disorders.10 Among the four tissue types tested 

from patients at different stages of MS diagnosis, only half of the observed genes (NKX2-

2, SOX10, SEMA3B, CXCL12, STAT6, MOG) showed an increase or decrease in 

expression rate, while the other half (IGF1, IGF2, IL4, IL4R, MAL, PLP1) showed no trend 

in expression rate.10 The irregularity in expression rate across these tissue types makes it 

near impossible to determine which genes have the greatest effect at varying stages of 

MS. Even in the genes that do exhibit a trend, it is still unclear how these genes are 

regulated and how they might affect one another. 

 

ENVIRONMENTAL INFLUENCES 

Twin studies are one of the most reliable ways to test genetics against environment. 

Research suggests that external influences, especially during embryonic and childhood 

development, has a greater influence on the expression of MS than the genetics 

themselves. According to a meta-analysis conducted on multiple twin studies, the shared 

environment and similar upbringing experienced by twins (either monozygotic or 

dizygotic) causes MS to manifest similarly in both individuals 10% to 30% of the time.11 

This correlation establishes a link between quality and type of living and MS diagnosis.  
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Moreover, geographic location can trigger MS in those with a family history of the 

disease.12 This phenomenon could have to do with the way circadian rhythm genes are 

expressed in individuals who live in these extreme northern or southern regions of the 

Earth. Two genotypic variants on both ARNTL and CLOCK, which regulate circadian 

rhythm, display a statistically significant correlation with MS diagnosis.12 Another 

experiment hypothesized that ZMIZ1, a gene poorly expressed in MS patients, was 

influenced by vitamin D levels, which are affected by accessibility to sunlight.13 In this 

study, blood samples of MS patients and healthy controls were collected separately in 

the summer and winter months to see how ZMIZ1 expression was affected by the time 

of year.13 ZMIZ1 expression was the same in MS patients for both the summer and winter 

months, but expression increased in the winter for the healthy controls.13 Therefore, the 

results of this study concluded that while ZMIZ1 expression is an issue in MS patients, 

vitamin D and sunlight availability are not factors influencing the expression of that gene.  

 

The genes discussed here are not directly related and do not have the same effects on 

the body, indicating the need for more investigation into the theory of geography and 

sunlight. Other factors, such as diet, exercise, and lifestyle could also be altering gene 

expression, but there is currently not enough research to support any one of these 

factors.  

 

TREATMENTS 

Although scientists have yet to find a cure for multiple sclerosis, a number of drug 

therapies are being explored to regulate gene expression in MS patients. Most of these 

experimental drugs are administered to mice with an induced form of MS known as 

experimental autoimmune encephalomyelitis (EAE).6, 14 Atorvastatin is one of these 

drugs, which involves the FoxP3 and STAT6 genes discussed in a previous section.15 In 

mice with low STAT6 expression, a 1 mg/kg dose of atorvastatin prevented EAE from 

maturing and reversed inflammatory damage in mice with more advanced stages of 

EAE.15 Conversely, a 10 mg/kg dose of atorvastatin did not increase presence of 

regulatory T-cells created by FoxP3, suggesting that gene expression was not enhanced 

by this drug.15 Further genetic research might lead to the development of a drug that 

increases FoxP3 expression and the production of healthy T-cells.  

 



 

7 
 

Additionally, these treatment studies have allowed scientists to focus on specific 

proteins, such as the myelin binding protein (MBP). Pathogenic conformations of this 

protein trigger immune responses, while the appropriate conformations shut these 

responses down. Evidence suggests that when administered, MBP87-99 turns off 

production of MBP72-85, the harmful protein that can cause an inflammatory episode 

(Table 1).14 Furthermore, researchers have adopted genetic engineering techniques to 

help fix MBP expression levels. XBD173 is an artificial protein ligand developed to treat 

experimental autoimmune encephalomyelitis by targeting MBP.16 Three separate 

groups were administered XBD173 in doses of either 10 mg/kg, 20 mg/kg, or 30 mg/kg.16 

Although scientists anticipated the highest dose to have the greatest impact, the results 

concluded that the lowest dose was the most effective at lessening symptom intensity 

and restoring MBP expression levels.16 Smaller doses of the ligand taken over an 

extended period of time presented less side effects and had a more therapeutic outcome 

than larger doses (Table 1).16  There are a variety of ways to approach MS treatment with 

genetics, and studies like this show a promising future for development of treatments 

influencing genetic makeup.   

 

Table 1. Comparison of Treatment Methods Involving Myelin Basic Protein (MBP) in 

Mice with Experimental Autoimmune Encephalomyelitis (EAE).  

 

 

CONCLUSION 

The research conducted on multiple sclerosis impacts studies on all autoimmune 

diseases, especially when it comes to their genetic components. Being able to isolate loci 

on chromosomes allows us to identify new biomarkers that code for pathogenic 

characteristics. While there is no known cause or cure for multiple sclerosis, genetic 

research has allowed scientists to narrow their focus to target individual genes, proteins, 

and metabolic pathways. In many cases, genetics alone aren’t to blame, as certain 

environmental stressors increase the odds of the disease being expressed. Although 

there are still significant gaps in MS research, new drug therapies are constantly being 
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developed to help patients cope with debilitating symptoms. Continued research in the 

field of genetics would improve accuracy of diagnosis, explain why MS can present in so 

many ways, and lead to the development of drugs that could regulate expression of 

specific genes. If all gene loci associated with multiple sclerosis are identified, genetic 

screening could be used to determine pre-disposition to the disease and assess risk 

factors. This has the potential to improve prognosis and give diseased individuals the 

opportunity to lead a normal life.  
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One of These Things Is Not Like the Other: 

Science vs. The Senate  
By Maeve Godshalk    D.U.Quark 2018. Volume 3(1) pgs. 11-13 

Published October 31, 2018        Staff Piece  

 

Dr. Christine Blasey Ford: A woman who has quickly become a household name in the 
United States. Praised, but also condemned by many, psychologist Dr. Ford spoke out 
against Judge Brett Kavanaugh during a Senate hearing for his Supreme Court 
nomination. Ford claimed that 36 years ago, when they were teens, Kavanaugh sexually 
assaulted her at a party. Unfortunately, this is a common theme we have come to know 
all too well. 
 
Victims of sexual assault are often encouraged to speak up and reach out, identify their 
attacker, and come to terms with what happened. However, that usually includes an in-
depth interrogation where victims are essentially asked to relive the encounter, often 
resulting in an onset of Post-Traumatic Stress Disorder (PTSD) and a slew of other 
psychological struggles. A review published in the McGill Journal of Medicine, entitled 
“Sexual assault and posttraumatic stress disorder: A review of the biological, 
psychological and sociological factors and treatments” defines sexual assault, and how 
victims can move forward through various treatment options. 
 
The article states that “PTSD is caused by exposure to a traumatic event and intense 
psychological distress occurs as a result of re-experiencing the event.” When victims are 
asked to recount what happened at the time of the assault, it triggers a response in the 
Hypothalamic-Pituitary-Adrenal (HPA) axis in the brain. Cortisol is the primary hormone 
in this system, which also happens to be the body’s stress hormone. Trauma, such as 
assault and the recounting of it, triggers the HPA to increase cortisol levels, which creates 
a feeling of stress in the victim. This is what is referred to when the term “trigger warning” 
is used. It means that the following content may trigger PTSD or an onset of stress due 
to personal experiences. This can be incredibly devastating to victims and hinder their 
psychological recovery. 
 
It is because of this that most victims choose to not speak out. They would rather have 
the assault go undocumented than come forward. This is why Dr. Ford’s testimony was 
integral to so many victims of assault. However, she was only met with backlash in the 
name of her own profession. 
 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2323517/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2323517/
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According to an article published by the San Diego Union-Tribune entitled “The science 
of long-term memory gets short shrift in Ford-Kavanaugh showdown,” eight unbiased 
psychologists and neuroscientists weighed in while questioned by the Union-Tribune. 
They chose to analyze the phrase “100 percent” that Dr. Ford used in regard to her 
certainty of Kavanaugh being her assaulter.  
 
Using her own profession against her, a psychology professor from Fordham University 
stated that certainty is not a factor. “A person can be 100 percent certain—and be 100 
percent wrong,” he stated, which is a common occurrence in sexual assault cases. So, 
what does that entail? 
 
There are three steps to memory: seeing it, remembering it, and recounting it. All three 
steps are extremely volatile. The more traumatic an experience is, the more vividly it is 
remembered. However, the amount of time between remembering and recounting the 
said event, determines how accurate the memory is. This is the degree to which Dr. 
Ford’s claims were challenged. She could not recall how she got home, how she got to 
the party, or where it was. Though this is common throughout all victims of sexual 
assault, to only focus on the attacker and not the other details, it was not enough for this 
testimony.  
 
On October 6, Judge Brett Kavanaugh was confirmed to the Supreme Court by the 
Senate. This leaves many people with unanswered questions. Assault victims are 
questioning if it will ever be worth it to speak out. Scientists are questioning how 
politicians could deem whether Ford’s testimony was accurate when psychologists and 
neuroscientists could not do it themselves. The American people are questioning the 
integrity of the country and the beliefs it was founded upon. Where does everyone go 
from here? 
 
I, for one, am astounded by the bravery of Dr. Ford to publicly defend herself. I believe 
her testimony can provide hope for victims of assault. It proves that the assault does not 
define you, and the ability to be successful afterwards is achievable. Scientists are still 
analyzing Ford’s testimony, trying to use body language, facial expression, and vocal 
cues to locate moments of distress or other emotional signals to determine the integrity 
of the claim.  
 
There is an influx of support to the field of psychology and neuroscience. In the past, 
psychology has been referred to as a “junk science.” Times are changing, though, and its 
role in society is becoming more prominent. The combination of psychology and 
neuroscience bridges the gap between soft and hard sciences, and people are beginning 
to recognize their importance in everyday life, not just in a lab setting. It is my hope that 

http://www.sandiegouniontribune.com/news/science/sd-me-memory-fordkavanaugh-20181002-story.html
http://www.sandiegouniontribune.com/news/science/sd-me-memory-fordkavanaugh-20181002-story.html
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they are able to provide closure in regard to this tragedy, and use Dr. Ford as a push to 
further scientific research efforts in the topics of sexual assault and PTSD, so that victims 
feel validated rather than condemned.  
 
If you, or anyone you know has ever been sexually assaulted, there is a 24-hour National 
Sexual Assault Hotline. It can be found at 1-800-656-4673. 
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A New American Electron Ion Collider on the 

Way: What it Means for Particle Accelerator 

Science and Duquesne Students   
By Courtney Boyd     D.U.Quark 2018. Volume 3(1) pgs. 14-15 

November 21, 2018         Staff Piece  

 

Particle physics is the branch of physics dedicated to investigating the properties and 
forces of nature working at the subatomic level. An Electron Ion Collider (EIC) accelerates 
electrons on one side and ions on the other close to the speed of light. Then, using high 
amounts of energy, it smashes the two into each other. Numerous detectors record 
velocity, position, angles, and much more. This allows physicist to view a private show 
displayed on nature’s smallest stage. An EIC will allow physicists to study quantum 
chromodynamics. Quantum chromodynamics is the theory where the strong force 
between quarks is due to gluon force carriers and their property called color.  

In October 2015 the National Science Advisory Committee (NSAC) strongly advocated 
to the Department of Energy (DOE) and National Science Foundation (NSF) for a new 
Electron Ion Collider (EIC) in the United States. In July 2018 the National Academy of 
Science (NAS) released a report based on the opinions of scientist worldwide, and the 
capability for expansion of existing DoE laboratories. They also took into account the 
history of particle physics research application. Most notably, particle physics research 
as lead to innovation in medicine, computing, and homeland security. They concluded 
that an EIC would be essential to insuring the United States remains a nuclear science 
powerhouse. The EIC will be constructed at either Thomas Jefferson National Lab (JLab) 
in Newport News, Virginia or Brookhaven National Lab (BNL) in Upton, New York.  
Brookhaven and JLab both developed highly sophisticated designs for their EIC upgrade 
if they are selected.  

What does this mean for Duquesne Students? Because of Dr. Fatiha Benmokhtar and her 
undergraduate research team’s years of brilliance, hard work and dedication, Duquesne 
is a contributing member institution for CLAS12 of Hall B in JLab. I personally had the 
honor of working in Hall A on protons with Dr. Benmokhtar and other world class 
physicist over the summer. I was able to visit JLab for a week in the summer and tour the 
accelerator facility. Juniors Elise Aaron and Collin McCauley were selected as JLab SULI 
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interns for the duration of the summer. In addition, Dr. Benmokhtar is one of the local 
collaboration members for the EIC.  

In summary, the EIC coming to Jefferson lab would mean more opportunities for 
Duquesne students in physics. Physicist are hopeful about the EIC no matter which lab it 
goes to. Regardless, we will be one act closer to the ultimate goal of the particle physics 
play- describing the forces of subatomic particles and their properties.  

I would like to give a special thanks to Dr. Benmokhtar for being a great mentor! For more 
information about Duquesne Physics join the Society of Physics Majors on campus link 
and come to meetings Thursday nights in Fisher Hall!  
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Duquesne Physics Takes Over Waikoloa, 

Hawaii: What to Expect from National 

Conferences 
By Courtney Boyd     D.U.Quark 2018. Volume 3(1) pgs. 16-18 

Published December 3, 2018        Staff Piece 

 

World class physicists traveled from all corners of our nation and Japan to cultivate 

creativity, share ideas, and celebrate the various accomplishments made in the nuclear 

physics community. The 5th Joint Meeting of the American Physical Society(APS) 

Division of Nuclear Physics(DNP) and the Physical Society of Japan took place in 

Waikoloa, Hawaii from October 23rd to October 27th. Duquesne physics majors Connor 

Pecar, Elise Aaron, and I are all members of Dr. Benmokhtar ‘s particle physics research 

team.We each conducted research on the Thomas Jefferson National Accelerator 

Facility, and had the honor of being accepted to the Conference Experience for 

Undergraduate (CEU) to present our research.  

 

Most of the day was filled with talks similar to TedTalks, but less accessible to the public. 

Many different researchers want to share what they have been doing. Each parallel talk 

is normally about fifteen minutes. There are other talks going on simultaneously on other 

topics. Pick which one you go to wisely. The talks can be very specific to each subfield 

and the speaker assumes that you know a lot. The goal is not to understand every single 

subject in every single presentation. The goal is to get general understandings of the 

projects as a whole, be inspired by the bright future of your field, and identify what is 

most interesting to you. If you find yourself drawn to talks about certain topics, reach out 

to the researcher. They are usually very nice and would love to talk to you.  

 

This was my first national conference and although I felt prepared to discuss my research, 

I was also a little nervous.  I hope my notes will serve as a nice reference of what to expect 

for conferences. I had a wonderful time at the APS DNP conference. I learned a lot, and I 

left truly inspired by the future of nuclear physics and my role in it. The nuclear physics 

community welcomed my peers and I with open arms.  
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Highlights of the Day:  

 

Day One  

Social Events: Opening Reception  

It was like a big family reunion. It was most likely more for physicists who have been 

practicing for a long time and made friends through work. A lot of people were speaking 

Japanese too. 

 

Day Two  

Research talks:  

There were two speakers from American universities and two were from Japanese 

Universities. I enjoyed the talk Dr. Wilkerson gave about the importance of neutrinos to 

physics beyond the standard model.  

 

Social Events: CEU Group Meeting  

If the conference offers you a mentor, say yes. My mentor’s name is Adi. Your mentor is 

an excellent resource. Adi helped me make connections with researchers at the graduate 

school session, and helped me choose which parallel sessions to attend.  

 

Day Three  

Research talks:  

I enjoyed the presentation Saul Beceiro Novo made about active target techniques and 

computational physics. Michelle Perry Kuchera’s presentation on machine learning and 

proton scattering event simulations was also incredible. 

 

Social Events: Graduate School Info Session 

I knew what information I wanted before attending this session and took time to look at 

the brochures. This was a nice strategy because it allowed me to obtain relevant 

information for the future. I wanted to know who had undergraduate summer research 

programs and research that overlapped with nuclear medicine. I also recognized a 

researcher by name from a research paper I’m on and made close connections that way.  

 

Day Four 

Research Talks:  

Dr. Sherrill, the director of National Superconducting Cyclotron Laboratory at Michigan 

State University gave a presentation on the history of element discovery, the quantity of 
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kinds of atoms in nature, as well as Michigan State’s new rare isotope beam, projected 

to be operational in 2021. 

Note: Dr. Sherrill won the 2018 Tom W. Bonner Prize in Nuclear Physics  

 

Poster Session: 

Presenting my research was such a great privilege. I expected to be very intimidated by 

researchers asking me a million questions, but it was not like that at all. Do not be afraid 

to respond to a question with “I’m not sure.” Generally speaking, the researchers at the 

conference were very impressed with all the students from the CEU. If you are planning 

to present a poster make sure to have plenty of water and get your photo taken!  

 

I would like to give a special thanks to the coordinators of the APS DNP Conference, the 

CEU coordinator Dr. Shelly Lesher, and of course my miraculous advisor Dr. Benmokhtar.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Boyd, C. (2018). Duquesne Physics Takes Over Waikoloa, Hawaii: What to Expect from 

National Conferences. D.U.Quark, 3 (1). Retrieved from 

https://dsc.duq.edu/duquark/vol3/iss1/5 

https://dsc.duq.edu/duquark/vol3/iss1/5


 

19 
 

Eutrophi-what? An Inside Look at Algae 

Growth in Lakes and Rivers 
By Mia DiFrancesco     D.U.Quark 2018. Volume 3(1) pgs. 19-20 

December 10, 2018         Staff Piece 

 

Anyone who’s driven through rural areas can paint this picture – you’re cruising on back 

roads surrounded by corn fields and notice a lake off in the distance. Instead of noting its 

beauty when you pass by, all you can see is the thick layer of green sludge coating the 

surface of the water. A lake about ten minutes from my house suffered from this very 

problem. My dad and I used to stand on the docks and go fishing there, but year after 

year the water seemed to get more murky and the fish less plentiful. The algae eventually 

grew to be so thick that our fishing lines would no longer sink to the bottom. It looked 

like someone had poured that green Nickelodeon slime all over the top of our favorite 

fishing spot. What had happened over the years? How did that green muck get so thick 

that we couldn’t fish anymore? It wasn’t always like that, so I couldn’t help but feel that 

something was very wrong.  

Research published in the Journal of Environmental Sciences suggests a reason why. This 

study found that chemical runoff from farmlands and pollution from large cities feeds 

nutrients (specifically phosphate and nitrate) into surrounding waterways, causing 

uncontrolled algae growth on the water. These algal blooms block sunlight from 

penetrating the water, thus preventing photosynthesis from occurring in the plants 

underneath the surface. Without photosynthesis, the oxygen levels of the water 

decrease. These underwater plants convert carbon dioxide in the water into oxygen by 

using energy from the sun. If sunlight is eliminated from the photosynthesis reaction, 

there is no way to convert light energy to chemical energy in the form of oxygen.  

So, what’s the big deal if oxygen levels decrease? Well, if oxygen levels get too low, the 

water can become anoxic, meaning that there is not enough dissolved oxygen in the 

water for aerobic organisms to use. Life forms like our beloved fish friends need that 

oxygen to breathe. If there’s no oxygen, then the fish die! It’s as simple as that. 

This study, conducted in China, assessed oxygen concentration and eutrophic levels of 

the Fuyang River and its tributaries in both heavily populated and mildly populated areas. 

Water samples were taken regularly over the course of a year. The dissolved oxygen 

content was measured and a numerical eutrophic level was recorded for each of the 

https://www.sciencedirect.com/science/article/pii/S1001074216302455?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1001074216302455?via%3Dihub
https://www.flickr.com/photos/48722974@N07/4859897047
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samples. Results showed that the water was classified as dangerously eutrophic in both 

urban and suburban areas, but was slightly worse among the urban cities. Moreover, the 

dissolved oxygen content was so low that it was unsuitable for wildlife.  

This begs the question; how do we fix this issue? Tragically, there is no surefire way to go 

about it. Our town decided that the best way to fix it was to drain the entire thing and 

refill it over time. My dad and I got our fishing spot back temporarily, but I still fear that 

history is going to repeat itself. It has worked out pretty well thus far, but draining a body 

of water isn’t always the most viable or reliable option. The most obvious solution is to 

stop chemical runoff and attempt to reduce pollution through the use of greener energy 

sources, but huge corporate agendas will never allow that to happen. One possible way 

to solve the issue is by actually manipulating phosphate and nitrate concentrations 

manually to try to neutralize their impacts. By attempting to counteract the effects now, 

we can hopefully prevent an ecological disaster in years to come.  

If we can fix the eutrophication issue, we will be able to reclaim our lakes and ponds for 

recreational use. Additionally, the overall biodiversity and health of life forms, like the 

fish we consume, would improve exponentially. 
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