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Ocean warming is pushing Gulf of
Maine species deeper and farther
north, decades of data show
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UMaine research findings raise questions for fishery
management
A new analysis from the University of Maine shows that ocean warming is pushing Gulf of Maine
species deeper and northward while reducing biodiversity among key fishery species.

Working with the Maine Department of Marine Resources, the project examines whether long-running
state surveys still accurately reflect changing ocean conditions. Based on more than 20 years of data,
the analysis also looks at how these shifts are affecting marine ecosystems and the tools used to
monitor them. It aims to develop a framework for adapting survey methods to support science-based
management of key species such as lobster, herring and shrimp.

The first survey analyzed was the Maine-New Hampshire Inshore Trawl Survey, which tracks groundfish
species such as haddock, flounder and cod, as well as invertebrates like squid. The study, published in
PLOS Climate, used data collected between 2000 and 2023 and identified a rise in bottom water and
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sea surface temperatures between 2010 and 2012. Researchers used this period as a baseline to
compare conditions before and after the warming.

The results show clear ecological shifts. Many species are moving deeper and farther northeast, while
dominant, fishery-relevant species have become less diverse. Some species are also more abundant in
the spring.

Despite these changes, the survey remains about 90 percent consistent in its capture of key species,
suggesting it continues to provide reliable data for stock assessment and management.

(https://info.globalseafood.org/get-certified)

The analysis also identified a shift in biodiversity. While species abundance has increased in some
cases, biomass — the total weight of organisms — is becoming concentrated in fewer species.

A University of Maine study uses decades of survey data to show how ocean warming is shifting

species, biodiversity and fishery conditions. Photo credit: University of Maine.
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“In fisheries research, we prioritize biomass data because it reveals which species are the functional
pillars of the ecosystem,” said Hsiao-Yun Chang, lead researcher and a postdoctoral research associate
at UMaine. “If biomass is distributed across several dominant species, the ecological risk is spread out.
However, our study shows that the weight is becoming concentrated in fewer species, meaning the
diversity of the catch is actually shrinking.”

Amid warnings, some marine species exhibit

climate resilience as oceans warm

Warming oceans are causing major changes, yet some fish species, where the waters

are most in flux, are showing climate resilience.

Global Seafood Alliance

In the spring, species abundance increased, but biomass diversity declined, indicating that fewer
species now make up a larger share of the ecosystem.

This pattern reflects broader trends in Maine’s fisheries, which rely heavily on a small number of high-
value species such as lobster. Understanding these changes is key to supporting both the marine
environment and the state’s fishing economy.

The project also included a review of eight monitoring and assessment programs run by the Maine
Department of Marine Resources to identify where additional research and monitoring could help the
state respond to environmental change.

“We know that there’s increased variability and changes in the distribution of species in the Gulf of
Maine, and fishermen and other industry members have seen these changes over the last few decades,”
said Michelle Staudinger, associate professor of fisheries science at UMaine. “If they know that the data

4/13/26, 3:16 PM Ocean warming is pushing Gulf of Maine species deeper and farther north, decades of data show - Responsible …

https://www.globalseafood.org/advocate/ocean-warming-is-pushing-gulf-of-maine-species-deeper-and-farther-north-decades-of-… 3/4

https://www.globalseafood.org/advocate/amid-warnings-some-marine-species-exhibit-climate-resilience-as-oceans-warm/
https://www.globalseafood.org/advocate/amid-warnings-some-marine-species-exhibit-climate-resilience-as-oceans-warm/
https://www.globalseafood.org/advocate/amid-warnings-some-marine-species-exhibit-climate-resilience-as-oceans-warm/
https://www.globalseafood.org/advocate/amid-warnings-some-marine-species-exhibit-climate-resilience-as-oceans-warm/
https://www.globalseafood.org/


that they’re helping collect is informing fishery management decisions, we want them to feel confident
that the data is accurately representing the state of the stocks.”

With the trawl survey analysis complete, the team will next examine the Sea Urchin Dive Survey and the
Ventless Trap Survey for lobster, applying similar methods to evaluate how well they reflect current
conditions.

“This work will not only support better fisheries management in the Gulf of Maine but will provide a
template for researchers and managers around the world to support ocean stewardship,” said DMR
Division Director Jesica Waller. “Combined with the expertise of our staff, quantitative analyses like this
one will guide our decision-making in future survey design and data interpretation. This comprehensive,
collaborative approach will allow us to bring data to industry and research partners to make well-
informed decisions about the future of fisheries management.”

Read the full study (https://journals.plos.org/climate/article?id=10.1371/journal.pclm.0000843).
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