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Innovation &
Investment

Chemical and biological sensors in the
ocean could deliver climate change
data in real time

21 March 2022
By Lauren Kramer

GO-BGC and IntegraSEE take di�erent approaches to
develop a ‘canary in the coalmine’ for ocean health

New climate change data from the oceans could soon be at our �ngertips, giving seafood producers
preemptive warnings on levels of carbon dioxide in the ocean, red tide alerts and an array of other
information on ocean conditions that affect the health of seafood.

The Global Ocean Biogeochemistry Array (GO-BGC) is one year into a �ve-year project to build and
deploy 500 robotic ocean-monitoring �oats around the globe. The �oats will contain chemical and
biological sensors able to collect data from the ocean surface up to a depth of 2,000 meters and to text
their data back to land via iridium satellite in real time. The project is funded by a (U.S.) $53 million
grant from the National Science Foundation.

Ken Johnson, senior scientist at the Monterey Bay Aquarium Research Institute, one of the participating
research organizations, said the data supplied by the �oats will help them monitor carbon, oxygen,
nitrogen and microscopic plankton in the ocean.

(https://www.globalseafood.org)
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Deployment began a year ago and 50 �oats are already in the water. They drift free, submerged at a
depth of one kilometer (0.62 miles) for 10 days. Then they descend to two kilometers (1.24 miles) depth
before they start making measurements on their way back to the surface. They contain su�cient power
to perform this routine 250 times over a course of seven years before they need to be replaced. Since it
is not economical to retrieve them, Johnson said most of them will end up discarded on the ocean �oor
once their batteries expire.

(https://bspcerti�cation.org/)

 

While scientists are the main users of the data they supply, the data itself is available to everyone, he
added.

Seafood producers could soon get preemptive warnings on ocean conditions that affect the health of
their products.

https://bspcertification.org/
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“The �oats operate in the open ocean, not the continental shelf where most aquaculture is located,” he
said. “But you have to know what’s going on in the open ocean to understand the impact of any one
phenomenon, and how it affects aquaculture.”

The challenge, he added, is to provide the data in a format that the general community can understand:
“We want �sheries services to be able to use our data, and for our data to link to �shery models. For
example, if we understand the ocean conditions better, we might have a better idea how it affects the
return of salmon to the Fraser River in British Columbia, Canada, or how red tide blooms affect tuna in
the equatorial Paci�c,” he said.

“We’re providing a service that didn’t exist before, so there’s no infrastructure at present. One of my jobs
is to work with the community to �gure out how to make this data relevant.”

One of the immediate recipient targets is those who run �sheries productivity models, and who will be
able to assimilate it into those models for greater accuracy.

“Most of those models don’t have ocean data in them,” Johnson said. “In the equatorial Paci�c,
understanding the distribution of oxygen is crucial, and that’s precisely what we do on our �oats. But
there’s a fundamental gap we need to work on: how to turn our data into information that customers
can use, We’re still dependent on others to �gure that out.”

For now, GO-BGC is operating on the “build it and they will come” mode, he added. And progress is
happening, with NOAA conducting a workshop planned for this summer on how to assimilate the �oat
data into its models.

Killers at sea: Harmful algal blooms and
their impact on aquaculture

The causes and effects of harmful algal blooms have only been studied
recently, as damage to the global aquaculture industry mounts.

Global Seafood Alliance
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While the GO-BGC �oats contain chemical sensors, one Canadian company is trying to use live mussels
as an early warning system to detect the presence of algal blooms, pollutants, high water temperatures
and hypoxic conditions before they endanger marine life.

Nova Scotia-based IntegraSee’s MarineCanary is suspended in the water column and contains a set of
live mussels. When enough of them close their shells, a warning is sent to the user’s mobile device.
Mussels open their shells to allow water to be siphoned in and out for respiration, feeding and releasing
pseudofeces and spawn. Typically, they close their shells in response to a stimulus that might pose a
risk to their health.

“In our waters, mussels and oysters can remain shut for long periods of time to ride out exposure to air
during low tide, low oxygen levels in the water, very warm or cold water and drops in salinity due to
storm events introducing freshwater runoff and rain,” said CEO Lawrence Taylor. “We are presently
working on how mussels react to waterborne issues that directly affect the health of marine life (wild
stocks, commercial �sheries and aquaculture) and humans, which could include the mussels
completely closing their shells or “micro” closures.”

Because of this natural ability, Taylor believes mussels can inform aquaculture producers that
potentially harmful changes are imminent. The company set its �rst pilot in the water in July 2021 to
record the daylight sequences of mussels. The missing link to date is to understand the connection
between the mussels’ behavior and the ocean conditions.

“We’re giving marine animals a voice and now we need to recognize what they’re saying,” he said. “For
example, the mussels’ closures could be full closures, or micro-closures, and we need to go to our
sensor data to try and understand this.”

The MarineCanary (MC) is at least a year away from being useful to aquaculture producers, but for
mussel and oyster growers – particularly those in Canada who depend on wild spat for their farms – it
can already provide relevant data on when spawning occurs. Taylor said the �n�sh sector and the
shell�sh sector will be the future customers for the MC.

A look at the MarineCanary device, before being deployed (left) and
underwater, via a video feed. When the mussels close their shells in
response to a stimulus that might pose a risk to their health, a
warning is sent to the user.
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“If there’s a hazardous algae bloom coming, we could see when our canaries get hit and that would give
us an early predictive component so we could notify shell�sh growers,” he said. “For �n�sh growers,
who tend to be very big companies, they’d likely want to bring the system in and around their cages to
monitor what’s going on.”

The MC pilot is comprised of a metal structure that holds nine mussels, extracted from wharves in
Dartmouth, Nova Scotia. They are glued onto a popsicle stick and held in place by a grid. Across from
them is an underwater enclosure with a camera system monitoring their behavior, and above them is a
buoy. The software IntegraSee is developing will analyze video footage and rank mussel behavior such
as valve-gape, feeding and respiration.

Taylor said the MC would cost (CAD) $5,000 (U.S. $3,900), but is still in its infancy, with just one pilot
project in the water. “We’d have �ve pilots up and running if we could afford it, because we have
shell�sh growers, oyster growers and a group that’s looking to do salmon farming, all keen to
participate. So right now, we’re raising funds for additional pilots, as we need the personnel to create
more MC systems.”

He’s particularly interested in deploying an MC in a salmon farming environment. “We’re keen to see
what the salmon farmers’ waters are like now and compare that to once they go into production,
because a huge issue they face is social acceptability,” he said. “If we could say that our mussels are
happy – and here’s the proof – then we’d know the animals in the water were happy, and so was the
environment sheltering them.”

Follow the Advocate on Twitter @GSA_Advocate (https://twitter.com/GSA_Advocate)
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Vancouver-based correspondent Lauren Kramer has written about the seafood industry for the past
15 years.
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