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Tracking fishing fleets may reveal early
warning signs of marine ecosystem
changes
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Tracking fishing fleet movements via VMS data can quickly
reveal ecological impacts of marine heatwaves
A recent study has found that shifts in the movement of commercial fishing fleets can provide early
warning of broader changes in marine ecosystems.

(https://www.globalseafood.org)
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Using satellite-derived vessel monitoring system (VMS) data, researchers at the University of California,
Santa Cruz found that fleet movements closely tracked changes in tuna distribution, revealing the
ecological impacts of marine heatwaves sooner than traditional indicators.

The researchers found that analyzing global VMS data was six times more effective at predicting shifts
in tuna distribution than sea-surface temperature anomalies, a metric commonly used to assess
environmental change.

“We have so much data on fishing vessel activity,” said Heather Welch, lead researcher and an
associate specialist at the Institute of Marine Sciences (IMS). “These data are traditionally used for
surveillance, and it is exciting that they may also be useful for understanding ecosystem health.”

The analysis centers on 2023, when unusually warm ocean temperatures dispersed albacore tuna
across the North Pacific, making the fish more difficult and costly to target. Low harvests that year led
state governors in 2024 to request a federal fisheries disaster declaration to support the albacore
fishery.

A recent study has found that shifts in the movement of commercial fishing fleets can provide early

warning of broader changes in marine ecosystems. Credit: Andre Boustany.
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In the study, researchers note that the request came more than a year after the fishing season ended.
They found that near real-time VMS data showed fleets traveling farther in search of fish, a signal of
changing marine conditions. The researchers identify this as the study’s central finding: that fishing
fleets can act as ecosystem sentinels, revealing environmental shifts as they occur.

The concept of “ecosystem sentinels” – living sensors that reflect changing environmental conditions –
has gained traction among researchers studying ecosystems that are difficult to observe directly. The
approach has been applied to animals ranging from birds to whales.

Putting IUU fishing on the map: Global Fishing

Watch intends to bring the invisible into view

With $60 million in Audacious Project funding, the IUU fishing watchdogs aim to

leverage AI and satellite data to halt illegal activity at sea.

Global Seafood Alliance

“Animals have been forewarning risk going back to the canary in the coal mines,” said Elliott Hazen,
adjunct professor of ecology and evolutionary biology. “So when sentinels help us get out in front of
ecosystem change, that both helps protect species and can save time and money.”
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While marine apex predators have often been highlighted as effective sentinels, the researchers argue
that fishing fleets may offer a comparable signal. Because fishermen closely track environmental
conditions that affect catch success, their movements can reflect ecological change, particularly when
those shifts affect economic outcomes.

“Fishermen can have wide-ranging movements allowing them to effectively sample large portions of
the seascape,” stated the authors. “Importantly, fishermen are conspicuous and their activities are
actively monitored via several near real-time, high-resolution data streams including vessel tracking
systems, satellite mapping and shoreside landing receipts.”

The study focuses on albacore and bluefin tuna, migratory species targeted by West Coast fisheries
during summer and fall. Using VMS data, researchers found that both tuna and fleets shifted north
during a 2014 to 2016 marine heatwave but remained closer to their typical ranges during heatwaves in
2019 and 2023.

According to co-author Allison Cluett, climate change is disrupting the relationship between
environmental indices and ecosystem state, weakening the reliability of temperature-based indicators
alone.

“As warming produces unexpected ecological responses to environmental variability, real-time
observations of ecosystem health – such as those provided by fishing vessels – are increasingly
important,” said Cluett, an assistant project scientist at IMS.

The researchers note that the approach has limitations. Fishery management actions, such as area
closures or changes to catch quotas, can influence fleet behavior and complicate interpretation.

“Noise isn’t a reason to disregard this incredibly rich volume of data,” Welch said. “But it does mean we
need to carefully review inferences from fishery sentinels to prevent noise from causing harm.”
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