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In a new review paper published in the ICES Journal of Marine Science, researchers argue that well-
managed bottom trawling produces sustainable and environmentally friendly food.

A review paper is a roundup of all the latest info on a topic – a deep dive into a pool of research papers to
pull out the most important aspects. In this case, Hilborn et al., 2023
(https://academic.oup.com/icesjms/advance-article/doi/10.1093/icesjms/fsad115/7226311?
utm_source=authortollfreelink&utm_campaign=icesjms&utm_medium=email&guestAccessKey=394c36c4-
22c7-4412-87e3-d68a44471525) went over all recent research on the environmental impacts of bottom
trawling and boiled them down to four major impacts:

Sustainability of target species
Impact on the sea�oor
Bycatch and discards
Carbon emissions

The review also compared bottom-trawled seafood to other forms of food production. It concluded that
well-managed bottom trawling can produce food with less environmental impact than chicken or pork
production. Good, effective management is the key.

Sustainability of target species
Bottom trawling produces 26 percent of wild-caught seafood, with target species often being ground�sh.
The review shows that worldwide ground�sh populations are increasing and, on average, above target
levels. Fifty percent of ground�sh �sheries have earned Marine Stewardship Council certi�cation.

Fisheries researchers examine all environmental impacts of bottom-
trawling and compare the �shing method to other forms of food
production.

https://academic.oup.com/icesjms/advance-article/doi/10.1093/icesjms/fsad115/7226311?utm_source=authortollfreelink&utm_campaign=icesjms&utm_medium=email&guestAccessKey=394c36c4-22c7-4412-87e3-d68a44471525
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However, the review acknowledges that some regions, like the Mediterranean, have experienced declines in
ground�sh stocks due to over�shing and ineffective management. Nonetheless, the majority of ground�sh
�sheries are subject to regular stock assessment, a crucial aspect of sustainable �sheries management.

Impact on the sea�oor
One of the major concerns about bottom trawling is its impact on benthic ecosystems – the habitats on
the sea�oor.

Three key measures determine the impact: the frequency of trawling, the depletion rate (percentage of
benthic invertebrates killed by each trawl) and the recovery rate of native organisms after a trawl. It is up to
�shery managers to balance production with those three variables.

Encouragingly, a global assessment found that 66 percent of the seabed area was not trawled at all, and
93 percent had an intact status above 0.8, meaning it is at least 80 percent intact.

Compare that to terrestrial food production, where roughly 0 percent of land is intact after being cleared for
crops or livestock production.

Hilborn et al., 2023 does acknowledge that bottom trawling can have severe impacts on sensitive species
like deep-water corals and sponges, which have recovery rates of decades or even centuries. As a result, the
authors report a near scienti�c consensus that areas with vulnerable species should be closed to bottom
trawling.

Bycatch and discards
Bycatch – the unintended capture of non-target species – and discards (tossing bycatch overboard instead
of utilizing) have been longstanding issues associated with bottom trawling. However, signi�cant
improvements have been made over the past few decades, with current bycatch and discard rates half of
what they were in the 1980s.

The authors credit these improvements to gear improvements, better trawl selectivity and a reduction in
�shing effort in Europe, North America and Australia. Additionally, some regions, particularly in Southeast
Asia, Africa and Latin America, are increasingly utilizing more of the caught species rather than discarding
them.

Reducing discards is crucial for environmental reasons, but bycatch populations also need to be at healthy
levels.

Carbon emissions

https://events.seafoodfromscotland.org/
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Food and agriculture production account for one-third of global carbon emissions and have the hardest
road to decarbonization. Emissions mostly come from land-use change (i.e., carbon-storing forest is now
�elds of monocrop) and ruminants like cows, sheep and goats producing methane.

Seafood production, including bottom trawling, already has a lower carbon footprint than most terrestrial
livestock production and has a much easier path to decarbonization. Seafood production requires no land-
use change and there are no methane-producing farmed seafood species. Nearly all carbon emissions
come from fuel use during harvest, though there is high variability based on the species and gear type.

Bottom trawling is generally one of the most energy-intensive forms of �shing, but some �sheries can be
highly e�cient. Hilborn et al., 2023 estimates that all Alaskan bottom-trawl �sheries produce 1.17 kg of
carbon dioxide for every kg of food produced – about half the carbon footprint of chicken.

With the introduction of advanced diesel engines, along with the forthcoming adoption of hybrid, hydrogen
and electric vessels, seafood has a clear path to decarbonization.

You may have seen headlines saying bottom trawling emits as much carbon as airline travel. These claims
were based on poor science and are false (https://sustainable�sheries-uw.org/bottom-trawling-carbon-
climate-change-debunked/).

Hilborn et al., 2023 dives deeper into the carbon footprints of various forms of food production and �nd
that the average kilogram of bottom-trawled seafood produces 4.65 kg of carbon dioxide, which is higher
than chicken but signi�cantly lower than beef. Well-managed �sheries, such as the Alaskan pollock �shery,
can achieve even lower carbon footprints due to e�cient practices and management.

Carbon footprint is just one part of the story, though; �sheries have the great advantage of having no land-
use impacts. The amount of land needed to replace seafood produced by bottom trawling would be
catastrophic for the planet. Replacing all bottom trawling with a typical livestock mix of 30 percent beef, 33
percent pork and 37 percent chicken would need land the size of Mongolia.

Hilborn et al., 2023 counters growing advocacy for banning bottom trawling and concludes that banning
bottom trawling would be a net negative for the planet. Well-managed bottom trawling is a sustainable and
environmentally friendly form of food production.

Fig. 1: Table 3 from Hilborn et al., 2023 shows the carbon footprint of various foods. These are per kg
produced, not per nutrient. Data sources: crops and livestock from Poore and Nemecek (2018); Pollock from
Zhang et al. (2022); Alaska bottom trawl converted by the ratio of fuel used in pollock �shery (Fissel et al.,
2016); scallop �shery (Bloor et al., 2021); Impossible Burger (Khan et al., 2019); New Zealand (Mazzetto and
Ledgard, 2023); Norwegian farmed salmon (Ziegler and Hilborn, 2023).

https://sustainablefisheries-uw.org/bottom-trawling-carbon-climate-change-debunked/
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For a more in-depth explainer of the paper, visit SustainableFisheries-UW.org (https://sustainable�sheries-
uw.org/bottom-trawling-review-sustainable-management/).

@GSA_Advocate (https://twitter.com/GSA_Advocate)
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