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Abstract

As the demand for seafood has risen, we have used technology to keep up with demand by 
farming it in coastal waters. These methods have many impacts, both positive and negative. 
Coastal aquaculture is the breeding, rearing, and harvesting of organisms in coastal water 
environments. Although it mainly refers to fish and shellfish, coastal aquaculture can also involve 
plants and algae. One of the earliest forms of aquaculture began around 3500 BCE, when the 
Chinese Empire raised carp for both food and integration in rice paddies4. However, with the 
technology we use today, it can feed many more people than the Chinese Empire could. While it 
does provide us with a sustainable source of food, it can wreak havoc on the local environment if 
improperly managed. Worldwide, aquaculture production is expected to exceed 172 million 
metric tons by the end of 2021, and is already providing 52% of food fish production. While it is 
amazing that we can provide such a large amount of food compared to the space used, areas with 
high concentrations of farmed species can also lead to several problems, such as environmental 
damage from excessive feed and waste, escape of farmed species into the natural environment, 
or farmed species taking too much natural feed from the surrounding environment. If properly 
managed and organized, these damages can be mitigated, but many times, they are not. This 
poster will look at the pros and cons of coastal aquaculture in order to determine whether or not 
it is a viable and sustainable food source for New England.

Between 1961 and 2017, seafood consumption per person in the US has increased 72%. This 
increase has placed increased strain on many of the fish stocks around the world. In order to 
alleviate the stress, many countries have turned to aquaculture. In 2015, aquaculture was able to 
provide 106 million tons of seafood across the world. Overall, this accounted for over half of all 
seafood consumption. Aquaculture is one of the fastest growing forms of food production and is 
currently worth $243 billion globally14. Sustainable aquaculture has the ability to provide large 
amounts of seafood while potentially placing minimal strain on the environment13. However, 
doing it properly requires strict regulation and proper management.

What Does it Provide?

Incorporating coastal aquaculture in New England has some major benefits. For example, it will 
greatly reduce the stress on wild fish stocks. This will help the natural population recover from 
years of overfishing and would help prevent situations such as the depletion of the North Atlantic 
cod fishery15. Shellfish and seaweed aquaculture has some of the highest mitigation potential. 
When properly established, they can absorb large amounts of nutrient runoff from farms, which 
helps to mitigate coastal eutrophication. They also have the potential to provide shelter for 
smaller fish and crustaceans2. Seaweed absorbs CO2 from the water while simultaneously 
oxygenating it, which (locally) mitigates the effects of ocean acidification. Shellfish can promote 
eelgrass bed growths by naturally filtering the water, which increases the water clarity. This makes 
it easier for sunlight to reach the eelgrass beds, which are a naturally occurring carbon sink1. All of 
these benefits have the ability to help restore the New England coastal environment, which has 
been overfished and polluted for some time.

Pros Cons

Despite the many positives that coastal aquaculture can contribute to the environment, several 
negatives can emerge if improperly managed. For example, excessive feed and waste can harm 
the surrounding environment. If a farmed species were to escape, it could damage the local fish 
populations, as many times they are genetically modified or specially bred for certain qualities 
that would be beneficial for farming rather than a natural environment. An excessive 
concentration of shellfish also has the potential to take too much plankton out of the water table. 
Not only is plankton a food source, but it is also a very important carbon sink in the ocean8. Often 
times, large aquaculture companies will employ the use of bioactive compounds (pesticides, 
antibiotics, or growth hormones) to ensure the safety of their farms. Unless they are using these 
in a land-based aquaculture farm, these compounds are guaranteed to leak into the environment. 
While careful timing and moderation can help mitigate the effects that these compounds would 
have, excessive use of them can have far-reaching consequences on the local environment3. 
Excessive use of antibiotics and pesticides can lead to the same problems we see on regular farms 
and feedlots: drug-resistant diseases and pesticide-resistant pests. Another harmful source that is 
not often considered is the construction and the construction materials of the aquaculture farms. 
The actual construction can destroy previous habitats and cause settled sediments to be 
suspended in the water. Some chemicals used in the construction process and materials can also 
poison the natural environment as well as the farmed population, which the human population 
would then consume7.

Conclusion

Clearly, coastal aquaculture does not have a simple solution. While there are many cons 
associated with it, they mostly extend from poor regulations or little to no oversight. However, as 
the world, and its seafood consumption, keeps growing, we cannot keep relying on wild fish 
stocks unless we want them to go extinct. When done properly, not only would it be a major 
source of food, it would help mitigate climate change, prevent environmental damage, and 
provide a large source of revenue. Due to the current New England environmental factors, 
regulatory quality, and total value it can provide, I believe that we should pursue the expansion of 
coastal aquaculture in New England.
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This map shows the total aquaculture production for each country 
during 2015. The United States as a whole produced almost 500,000 
tons of seafood. (Ritchie, Hannah, and Max Roser)

This image shows areas with environmental 
factors that coastal aquaculture has a 
higher potential of mitigating. Green areas 
represent higher risk areas (the areas that 
are most affected by these factors.) The 
New England coastal area is at higher risk 
for nutrient pollution, trawl fishing 
pressure, and  ocean acidification. 
(Theuerkauf, Seth J., et al)

This image shows areas with socioeconomic 
factors that are beneficial to coastal 
aquaculture. Green areas represent the 
areas with the highest potential for each 
factor. The New England coastal area has 
high regulatory quality, good logistics 
performance, and has a high potential for 
shellfish aquaculture. (Theuerkauf, Seth J., 
et al)

This image combines all of the factors from the previous 
images as well as other factors into one figure. Green 
areas represent areas with the highest potential. This 
study was done in order to see what regions of the world 
could benefit the most from coastal aquaculture. New 
England was in the top 20 regions, and is consistently 
green in all categories. (Theuerkauf, Seth J., et al)

This table is a list of some potential impacts caused by 
coastal aquaculture along with the observed changes and the 

severity of the impacts (Holmer, M. 2010)


