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Advancing the ecosystem services of
aquaculture

4 March 2019

By Lisa Duchene

Conservation organization The Nature Conservancy takes a
considered step into aquaculture
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In an Aquaculture by Design video (https://youtu.be/Stk-3ruBKEA) produced by The Nature
Conservancy (TNC), �shermen in Belize explain why they turned to seaweed farming after their �sh
catches dwindled.

To their surprise, they found the new seaweed farms seemed to be helping the �sh and spiny lobsters in
the area, further supporting the notion that aquaculture’s impact on the environment can indeed be not
only low-impact, but – yes – restorative. Of the many ecosystem services aquaculture has to offer,
seaweed farming (https://www.aquaculturealliance.org/advocate/lean-and-green-whats-not-to-love-
about-seaweed/) is �nally being celebrated for its role in absorbing carbon and nitrogen from the
water.

But sustainable seaweed aquaculture is hardly the only example of how aquaculture can earn “wins”
on several fronts – jobs, healthful proteins and healthy ecosystems.

Those involved in aquaculture for more than a decade likely recall how environmental groups publicly
called out parts of the industry particularly in its early days for ecological damage and urged
consumers to boycott farmed �sh. They may be quite surprised to see TNC, an environmental non-
governmental organization, producing a series of videos about aquaculture’s positive, restorative
effects on ecosystems.

(https://info.globalseafood.org/get-certi�ed)

Oysters cultivated in suspended cages in Australia. The Nature

Conservancy is exploring and promoting aquaculture’s potential to

provide ecosystem services, like bivalve shell�sh �ltering and cleaning

water. Photo courtesy of PIRSA.
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That �erce e-NGO opposition led to a simplistic, negative public perception of all �sh farming – even as
respected marine scientists wrote and spoke that aquaculture’s effect on the environment could be low-
impact and restorative.

In the last few years, TNC has not only entered the aquaculture conversation, it’s turning it around by
strategically exploring and promoting aquaculture’s potential to provide ecosystem services.

“This is kind of a paradigm shift in how we’re trying to understand aquaculture, at least in the
conservation world,” said Robert Jones, global lead for aquaculture at TNC. “We’re trying to turn this on
its head.”

In Chesapeake Bay, TNC partnered with oyster farms to study their effect on water quality. They found
the farms are �ltering 1 percent of the water coming through the farm and that there are no detectable
negative impacts on benthic habitat and water quality.

In Belize, the �shermen-turned farmers are earning $15 a pound for their seaweed (dried) and have
observed a resurgence of marine life around the farms, according to TNC’s video.

TNC is carefully monitoring to ensure there is little to no impact on the area and that the farms are
bene�tting communities, and is working to demonstrate how to have a successful, productive
aquaculture system within a marine protected area (MPA).

“Our hypothesis so far has been correct that there have been ecological bene�ts of the farms in Belize,”
said Jones.

A considered step into aquaculture
TNC was not particularly active in aquaculture until a few years ago, when a new leader of its oceans
program recognized the growing importance of aquaculture and brought Jones on board.

“As a conservation organization,” said Jones, “TNC’s overall objective in aquaculture is to help the
sector meet the growing need for seafood in a way that doesn’t degrade the environment.”

But it’s more than that. TNC also heard from �sh and shell�sh farmers in many places about their
observations of a resurgence in �sh and seagrass, improvements in water quality and more.

“We were aware of some of the literature already that substantiates that,” said Jones. “But hearing from
the farmers was important to that as well.”

So TNC is funding studies with a global perspective as well as those with a more regional or localized
focus to determine the bene�ts of aquaculture operations.

“We realized very quickly that wow, somebody should publish this,” said Jones. “It’s known in some
spheres but there’s not really been a mainstream narrative produced yet.”

The �rst of the organization’s three planned aquaculture research papers came out earlier this year. The
Ecosystem Services of Marine Aquaculture: Valuing Bene�ts to People and Nature, published in
BioScience, examined the published work documenting the potential ecosystem services and ecological
bene�ts of many types of aquaculture.
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The second is a more formal literature review and has been accepted by Reviews in Aquaculture. The
third, expected in about three months, studies the places in the world where aquaculture can provide the
most ecological bene�ts.

The initial work is a collaboration of scientists a�liated with the TNC, and Heidi Alleway, a scientist at
the University of Adelaide in South Australia, and Melanie Bishop, at Macquarie University in Sydney,
Australia. Alleway, the paper’s lead author, thought a lot about the default public perception that
aquaculture is inherently negative, while working recently as the former general manager for
aquaculture for the state government in South Australia.

“There was very little understanding and appreciation for the full range of ways in which aquaculture is
interacting with the environment,” said Alleway, executive o�cer of research engagement at the
University of Adelaide, in Adelaide, South Australia, and associate researcher with the university’s
Environment Institute.

“It was more curiosity than frustration, that I used to have a similar perception that aquaculture was an
activity that could have a high degree of negative impacts and needed to be tightly managed and
tightly controlled and put into a really rigorous regulatory framework,” said Alleway.

In reality, she said, aquaculture comprises many different types of animal and plant-rearing activities,
and represents potential positives for ecosystems.

“We wanted to highlight that potential application, so that a lot of people could think about that
concept in their own setting, their own country and build the conversation around that application and
positive impacts,” said Alleway.

Aquaculture should be viewed as an interconnected part of the local environment, she believes: “Our
�rst interest was really to try and open up the dialogue about it,” she said. “It would be great to see
hundreds more papers and examples and so forth come out in the next little while around this. That

It’s a tremendous win-win, not only for people who

have spent their whole career in aquaculture but

also for the environmental organization that has to

their tremendous credit become a learning

community and become open to change.
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would be ideal. The more people talking about it, the better.”

Nutrient trading schemes involving shell�sh aquaculture in Chesapeake Bay and off the coast of Cape
Cod represent good examples of how policy and management can and should shift to re�ect
aquaculture’s positive bene�ts, said Alleway.

A learning community
Marine scientist and ecologist Dr. Barry Costa-Pierce at the University of New England (UNE) has long
held the view that while problems like excess antibiotic use must be addressed, aquaculture holds
tremendous potential for conservation and restoration efforts.

As a student in the 1980s, Costa-Pierce observed people planting nursery-grown mangroves to help
restore wild mangrove areas off the coast of Florida. The similarity between that and Arbor Day – when
people plant nursery-grown saplings to restore public forests and parks – struck him.

He thought of it as “restoration aquaculture,” and it helped form his vision of the positive potential of
aquaculture to help ecosystems. Costa-Pierce is executive director of UNE North, The Institute for North
Atlantic Studies and a professor of marine sciences.

That was one of several “lightbulb moments” early in his 40-year career as a champion and pioneer of
ecological aquaculture. Another was learning about restoration of wild eelgrass with nursery-grown
eelgrass. Another was reading scienti�c papers about conservation work to raise corals to help
replenish wild coral reefs.

The default public perception is that aquaculture is inherently

negative, but there are a “full range of ways in which aquaculture is

interacting with the environment,” according to Heidi Alleway, a

scientist at the University of Adelaide in South Australia. Photo

courtesy of PIRSA.
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Ecological aquaculture means using a wide range of aquaculture types, he said, methods and
techniques as a “toolbox” to not only produce valuable, healthful protein for people but also to restore
and bene�t ecosystems – even in the same farming operation. It includes the best practices to make
industrial aquaculture sustainable.

So you might say Costa-Pierce has enjoyed a few “hallelujah moments” lately.

UNE and TNC inked a memorandum of understanding to strategically work together to support
ecological aquaculture.Costa-Pierce’s overall research interest is in “ocean food systems,” or how
seafood systems throughout the world interact with marine/freshwater ecosystems, �sheries,
aquaculture and people.

“It’s a tremendous win-win,” said Costa-Pierce, “not only for people who have spent their whole career in
aquaculture but also for the environmental organization that has to their tremendous credit become a
learning community and become open to change.”

Follow the Advocate on Twitter @GAA_Advocate (https://twitter.com/GAA_Advocate)
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