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Study: Ocean acidi�cation and ocean
warming hinder juvenile Atlantic sea
scallop growth

2 March 2023
By Responsible Seafood Advocate

Study provides the �rst information on post-larval scallop
growth under ocean acidi�cation conditions

Ocean acidi�cation conditions, projected between now and 2100, hinder the growth of juvenile Atlantic
sea scallops, a new study has found.

The eight-week study, published in PLOS Climate (https://journals.plos.org/climate/article?
id=10.1371/journal.pclm.0000142), a collaboration between NOAA Fisheries and Massachusetts
Maritime Academy in Buzzards Bay, Mass., provides the �rst information on post-larval scallop growth
under ocean acidi�cation conditions.

At the campus aquaculture lab, scientists exposed the scallops to three different carbon dioxide levels
and measured their growth and metabolism, including feeding, respiration and excretion rates. Ocean
acidi�cation conditions signi�cantly reduced the scallops’ ability to take up energy.

“This work describes the energetic balance of sea scallops under ocean acidi�cation conditions for the
�rst time, a species of economic and socio-cultural importance,” said Emilien Pousse, lead author and

(https://www.globalseafood.org)
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postdoctoral researcher. “Within our changing world, getting to know how our marine resources and
�sheries could be affected by ocean warming and acidi�cation in the near future is the key to
anticipating the upcoming changes.”

(https://events.globalseafood.org/responsible-seafood-summit)

The study �ndings indicate that juvenile scallops are vulnerable to ocean acidi�cation and warming
temperatures during short-term exposure. Less is known about their ability to acclimate when exposed
to these conditions throughout their lives, or whether they can genetically adapt across multiple
generations.

Juvenile sea scallops obtained from   Pine Point Oyster Company in Maine were used in this ocean
acidi�cation exposure study. Photo by Dvora Hart.

https://events.globalseafood.org/responsible-seafood-summit
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“Scallops have been around for 250 million years,” said Hart. “They may have something in their
genome that allows them to adapt to increased carbon dioxide, but the only way to tell is to do the
experiments.”

Scientists are re�ning their predictions for scallops by monitoring their habitat, conducting lab
experiments that approximate current and future conditions and computer modeling.

“This allows us to identify areas where scallops are already or will soon experience conditions beyond
their threshold of tolerance,” said Shannon Meseck, NOAA research chemist and co-author.

Scientists at NOAA Fisheries’ Milford Lab are currently following up on these �ndings with a three-year
study (https://www.�sheries.noaa.gov/new-england-mid-atlantic/aquaculture/current-research-milford-
laboratory#ocean-acidi�cation-/-climate-change) to understand whether scallops may be able to adapt
to changing ocean chemistry over multiple generations. They are using bay scallops because they are
genetically similar to sea scallops and mature and reproduce more quickly.

They will measure survival, growth, development time and physiological processes including feeding
and respiration. They aim to �nd out if the second or third generations of scallops grown in ocean
acidi�cation conditions show signs of adaptation.

As ocean acidification threatens the
shellfish industry, this California oyster
farm is raising oysters resistant to climate
change

Despite the dangers to shellfish posed by ocean acidification, a forward-
thinking California oyster farm is producing oysters resistant to climate
change.
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Ocean acidi�cation is caused by the ocean absorbing carbon dioxide from the atmosphere, resulting in
chemical changes that increase acidity. Ocean warming may further hinder growth. Atlantic sea
scallops support one of the most valuable �sheries in the United States, worth $670 million in 2021.

Read the full study (https://journals.plos.org/climate/article?id=10.1371/journal.pclm.0000142).
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