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Key points

o The Sargasso Sea is an iconic high seas ecosystem internationally recognized as a fundamentally
important part of the global ocean.

e The Sargasso Sea has been consistently identified as an area of the high seas that would benefit
from international legally binding protection (IUCN, 2008; UNESCO, 2016) The adoption of the
Agreement under the United Nations Convention on the Law of the Sea on the Conservation and
Sustainable Use of Marine Biological Diversity of Areas Beyond National Jurisdiction on 19 June
2023 (A/CONF.232/2023/4) provides an opportunity to further this ambition.

e Sargassum continues to inundate beaches in more southern latitudes and new research suggests
these blooms are driven by anthropogenic nutrient inputs into the system.

o The first satellite-tagging evidence of the European eel migrating to the Sargasso Sea emphasizes
the importance of the area for these economically important fish. An increased understanding of
the ecology of commercial tuna and tuna-like species and awareness of the use of the area by
endangered and threatened species is increasing the need for ecosystem approach to fisheries
management.

e Ship traffic has increased on the Sargasso Sea over time and de facto shipping routes have been
established by shipping companies. This increased traffic may carry risks to cetaceans of collisions
and noise pollution.

o The increasing activity in the Sargasso Sea demonstrates the importance of addressing the
cumulative impacts of human activities on the high seas.

1. Introduction and context

The present subchapter builds on developments and knowledge of the previous baseline state as reported in
chapter 50 of the first World Ocean Assessment and chapter 7Q of the second World Ocean Assessment
(United Nations, 2016; 2021) and summarized in this part of the subchapter. The oceanography of the
Sargasso Sea within the North Atlantic Gyre is well understood from two of the longest-running time series
of oceanographic data, Hydrostation S and the Bermuda Atlantic Time-series Study.

The Sargasso Sea supports a unique surface ecosystem based upon floating aggregations of two species of
Sargassum (S. natans and S. fluitans) and their role as feeding and nursery areas for pelagic fishes, juvenile
turtles (see subchap. 4F) and seabirds (see subchap. 4G). The Sargasso Sea is the only known spawning
area for the European eel (Anguilla anguilla) and the American eel (Anguilla rostrata). The Sargasso Sea
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acts as a migratory corridor for several species of sharks, rays, turtles and cetaceans. A number of species
inhabiting the Sargasso Sea are endangered or threatened.

The Sargasso Sea remains a fundamentally important part of the global ocean due to the ecosystems it
supports and its role in global-scale ocean processes, particularly in carbon sequestration. It contributes
significantly to local as well as global economies both directly from fisheries for highly migratory species
(tunas, swordfish) and harvesting of Anguillid eels, whale and turtle tourism, and indirectly from its role in
climate regulation, conservation of genetic diversity and nutrient cycling (Laffoley and others, 2011;
Pendleton and others, 2015). It is threatened by climate change, pollution, increased fishing effort and
international shipping.

The conservation work of the Sargasso Sea project began in 2010, but it has been boosted recently by two
major grants: the Global Environment Facility (GEF)-United Nations Development
Programme(UNDP)- Intergovernmental Oceanographic Commission project (under the Food and

Agriculture Organization of the United Nations (FAO) Common Oceans Programme) on “Strengthening
the stewardship of an economically and biologically significant high seas area — the Sargasso Sea", and the
French Facility for Global Environment SARGADOM project are financing a socio-ecosystem diagnostic
analysis that underpins this subchapter. In addition, the significance of the Agreement under the United
Nations Convention on the Law of the Sea on the Conservation and Sustainable Use of Marine Biological
Diversity of Areas Beyond National Jurisdiction is outlined, including its impact on the conservation of the
Sargasso Sea.

2. Environmental change since the second World Ocean Assessment
Location

The Sargasso Sea is a pelagic ecosystem bounded by the currents of the North Atlantic Gyre. The Sargasso
Sea Commission acts as steward of the ecosystem under an area of collaboration defined in the 2014
Hamilton Declaration. New work from the Duke University Marine Geospatial Ecology Laboratory
emphasizes the dynamic nature of the Sargasso Sea, represented by a “maximum feature extent” with shared
biogeographical characteristics (Cleary and others, 2023) (see figure I).
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Figure I
Sargasso Sea maximum feature extent
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Source: Smith and others, 2023.

Note: For more information on how the figure was created, see Cleary and others, 2023; and Smith and others, 2023.
Ocean time-series

Continued monitoring of the Sargasso Sea from Hydrostation S and the Bermuda Atlantic Time-series Study
(which are long-standing ocean quality monitoring sites) has shown that the last 40 years have seen
significant surface ocean warming of approximately 1.2°C, lengthening of summertime conditions and
shortening of wintertime conditions, slow-down of subtropical mode water formation, salinification due to
reorganization of the global water cycle and uptake of anthropogenic carbon dioxide (CO,) such that ocean
acidification in the 2020s of the Sargasso Sea are outside the range observed in the 1980s and before (Bates
and Johnson, 2020, 2023; Stevens and others, 2020). Marine photosynthesis has also changed with knock-
on effects for the higher trophic level ecology of the Sargasso Sea (Lomas and others, 2022) and the marine
ecosystem may have also changed in concert with these physical changes (Bates and others, 2023).

In terms of chemical oceanography, since the late 1980s, waters in this subtropical region of the North
Atlantic Ocean have lost oxygen at a rate of approximately 2% per decade (approximately 8% over the past
40 years) (Bates and Johnson, 2020, 2023). From the early 2000s to the present, rates of primary production
have decreased by more than 25% (Lomas and others, 2022; D’ Alelio and others, 2020). Notably, over the
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past several decades, carbon export to the deep ocean has remained steady while primary production has
decreased (Lomas and others, 2022) with significant changes in ecosystem community structure (Bates and
others, 2023).

Sargassum

Increased sea surface temperature has implications for the Sargassum ecosystem (for additional information
on algae, see sect. 4 subchap. 4I). Graba-Landry and others (2020) showed that elevated temperature
impacts the survival of a Sargassum algae (S. swartsii) and while it remains to be seen specifically how
temperature impacts the two dominant Sargassum species of the Sargasso Sea, warming patterns revealed
in the analyses suggest broader implications for the integrity of Sargassum mats (Graba-Landry and others,
2020).

Although Sargassum supports a thriving ecosystem in the Sargasso Sea, it has economic and ecological
impacts when it inundates beaches, as discussed in the chapters on this topic in the first and second World
Ocean Assessment. Blooms of Sargassum in the North Equatorial Recirculation Region are hypothesized
to be linked to anthropogenic nutrient inputs into the ocean through the Orinoco and Amazon Rivers, and
anthropogenic climate change (McGillicuddy and others, 2023).

Sargassum in the North Equatorial Recirculation Region is morphologically different from the Sargassum
in the Sargasso Sea (Alleyne and others, 2023). S. natans I and S. fluitans III are the most predominant
variations in the Sargasso Sea, while S. natans VIII is the most predominant in the North Equatorial
Recirculation Region and this morphological type has also been found to support a less diverse rafting
community (Schell and others, 2015), which could threaten the Sargasso Sea if S. natans VIII eventually
invades a more northern area.

Fisheries

The first direct evidence of European eel migration to the Sargasso Sea using satellite tags was published
in 2022 (Wright and others). Interest in the conservation and sustainable management of the species
continues to grow due to its economic importance for human consumption (for broad information on
medium and large-scale fisheries, see subsect. 1A, subchap. 1A).

The Western Central Atlantic Ocean is among the least fished Food and Agriculture Organization of the
United Nations major marine fishing areas in the world (see figure II). The landing volume and value in
this portion of the high seas since 2010 has remained relatively low and stable, where catches consist of
large pelagic species, primarily albacore tuna, swordfish and blue sharks. The Sargasso Sea only represents
0.47% of the volume of fisheries catches across the International Convention for the Conservation of
Atlantic Tuna convention area (Vousden and others, forthcoming).
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Figure II

Fisheries landings volume and value in FAQ fishing area 31 across the high seas and the exclusive
economic zones (1950-2019)
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Source: Sea Around Us (https:/www.seaaroundus.org/).

The United States Atlantic pelagic longline fleet generated around US$ 10 million in profit without
subsidies. However, without subsidies, the Spanish pelagic longline fleet would have lost between USD 1.5
and USD 2.78m, without subsidies, the other fleets would have lost between USD4.49 andUSD7.25 million

a year.

The majority of fishing in Sargasso Sea seems to be unprofitable without subsidies.Error! Not a valid
link.The Subtropical Convergence Zone where warm and cold water masses meet, occurs between 22° and
30°N in the southern sector of the Sargasso Sea and has been shown to be a significant seasonal spawning
area for three species (albacore tuna, swordfish and white marlin) managed by the International
Commission for the Conservation of Atlantic Tunas (Luckhurst and Arocha, 2015), and important areas for
the reproductive cycle of the blue marlin and porbeagle shark (Luckhurst and others, 2006; Campana and
others, 2010). The first record of eggs and juveniles of the rare roundscale spearfish in the Sargasso Sea
was reported by Freese and others in January 2025.
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Deep sea

Pioneering scientific studies in the northwestern margins of the Sargasso Sea have been pivotal in
understanding patterns of abundance, biomass and diversity in deep-sea ecosystems. Below the epipelagic
zone sampling of mesopelagic and bathypelagic communities of fish suggests they may form a single
Central North Atlantic province spanning the entire Sargasso Sea (Backus and others, 1977). Benthic
communities show a decline in abundance and biomass with depth (Sutton and others, 2010). Falling
Sargassum affects the deep-sea ecosystem and some organisms are specially adapted to feed on this
macroalgae (Peoples and others, 2024). Coral and sponge habitats on seamounts are associated with distinct
communities of fish and other associated organisms.

France, Poland and the Russian Federation have mining exploration contracts awarded by the International
Seabed Authority (ISA) for seabed massive sulphides on the Mid-Atlantic Ridge.! Active vents in this
region are often associated with vent-endemic fauna. The Lost City hydrothermal field is a unique
hydrothermal vent system and may be of high scientific importance as the physio-chemical conditions may
resemble those of the ancient Earth when genesis of life occurred (Johnson, 2019; Brazelton and others,
2022). Documentation of the species and ecology of each active vent ecosystem and surrounding non-vent
ecosystems which are currently unexplored, will be required before management plans can be designed for
potential mining of any of these sites, in accordance with the draft [ISA regional environmental management
plan.

Shipping

Vessel traffic in the Sargasso Sea ranges from highly concentrated shipping routes across the middle North
Atlantic to the less intensively occupied fishing grounds around the Gulf of Maine and the coast of Labrador
(see figure III).

I See https://www.isa.org.jm/exploration-contracts/.
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Figure 111

Summary of vessel traffic (vessel time in hours) in 2021
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Source: Smith and others, 2023.

Several corridors experiencing particularly high vessel volume can be identified consistently across time
(Smith and others, 2023). Vessels transiting these the major routes connect ports primarily in the United
States of America, the United Kingdom of Great Britain and Northern Ireland, Panama, the Kingdom of the
Netherlands, Spain, Gibraltar and Egypt (Smith and others, 2023).

With the presence of these prominent vessel traffic lanes through the centre of the Sargasso Sea, it is
important to consider the potential environmental impacts of this traffic for cetaceans, many species of
which are known to migrate through the area, especially humpback whales, including effects from noise
pollution and collisions (see Smith and others, 2023, and reference to important marine mammal areas
below).

3. Institutional arrangements and partnerships

As outlined in the second World Ocean Assessment, the Sargasso Sea faces a unique challenge in its
conservation: it is located in an area beyond national jurisdiction. The Sargasso Sea Commission was
established pursuant to the 2014 Hamilton Declaration on Collaboration for the Conservation of the
Sargasso Sea to fill this lacuna in the regime. It has 10 Government signatories> who pledged to work

2 The Azores, The Bahamas, Bermuda, the British Virgin Islands, the Cayman Islands, Canada, the Dominican Republic, Monaco,
the United Kingdom of Great Britain and Northern Ireland and the United States of America.
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collaboratively to conserve the iconic ecosystem of the Sargasso Sea (for more information on high seas
ocean governance, see sect. 3).

The Agreement on Marine Biological Diversity of Areas beyond National Jurisdiction represents a major
change in the international legal landscape for the high seas since the inception of the Sargasso Sea project
in 2010. It opens up a new pathway for area-based management tools (including marine protected areas
(MPAS)) for the high seas.

The United Nations Development Programme (UNDP)- Global Environment Facility (GEF)-
Intergovernmental Oceanographic Commission/ French Facility for Global Environment supported socio-
ecosystem diagnostic analysis for the Sargasso Sea — the first for a high seas ecosystem — will provide the
basis for a strategic action programme for the Sargasso Sea. The strategic action programme will reflect the
agreement of the Sargasso Sea stakeholders on a mechanism for more effective stewardship and
conservation of this unique ecosystem.

The 2011 description of the Sargasso Sea as an ecologically or biologically significant area is a scientific
determination, but hopes that States and competent international organizations would utilize it to deliver
conservation benefits have not materialized (Roe and others, 2022). Nevertheless, the Sargasso Sea
Commission’s achievements are still considerable (Freestone, 2021). In 2023, the Commission cohosted
with the International Maritime Organization a workshop on particularly sensitive sea areas on the high
seas, an International Maritime Organization tool designed to reduce pressures from international shipping.
In 2024 it supported an International Union for Conservation of Nature (IUCN) and Natural
Resources/important marine mammal area workshop resulting in the designation of an important humpback
whale north-south migratory corridor across the North Atlantic as an important marine mammal area in
2025. The Convention on Migratory Species is developing a single species action plan for the European eel,
in consultation with Range States and relevant intergovernmental organizations and non-governmental
organizations, under the mandate from the fourteenth Conference of the Parties (Decision 14.109).% Under
the French Facility for Global Environment SARGADOM project, the Commission is developing tools for
remote monitoring of the high seas with partners including Global Fishing Watch (Freestone, 2024).

4. Key remaining knowledge and capacity gaps and new gaps

Climate change and its accompanying effects of ocean acidification and changes to ocean circulation ( e.g.
Ditlevsen and Ditlevsen, 2023) are the impacts with the furthest-reaching consequences for the Sargasso
Sea, which could fundamentally change the Sargassum ecosystem and affect the distribution of larvae and
the migration of fish and other species. Plastics and other pollutants are also a constant threat.

Fishing effort remains low in the Sargasso Sea, but research shows most fishing activity requires heavy
subsidies to reach the area (Vousden and others, forthcoming). Anguillid eels remain economically
important, but mostly encounter threats during the inshore stage of their life cycle.

Ship traffic has increased on the Sargasso Sea over time and de facto shipping routes have been established
by shipping companies. With the risk of ship strikes to cetaceans, more research and discussion are needed

3 At the fourteenth session of the Conference of the Parties to the Convention on the Conservation of Migratory Species of Wild
Animals in Samarqgand, Uzbekistan, February 2024. Decision 14.109.
https://www.cms.int/sites/default/files/document/cms_cop14 decisions_e.pdf.
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on the effects of international shipping in the Sargasso Sea, and the need and feasibility of conservation
measures related to international shipping in the area.

Gaps in knowledge for the area include bycatch, illegal, unreported and unregulated (IUU) fishing,
movements of highly migratory species, plastics, impacts from deep-sea mining and deep-sea ecology. The
cumulative impacts of all threats to the Sargasso Sea discussed are likely to combine to be greater than the
sum of their parts, and the full effects of cumulative impacts are unknown.

The Agreement on Marine Biological Diversity of Areas beyond National Jurisdiction represents a seismic
shift in the international regime for the high seas, with the potential to streamline the conservation of the
Sargasso Sea. While area-based management tools do not necessarily protect against non-spatial threats,
they can remove anthropogenic pressures on the ecosystem, providing greater resilience in a changing
climate and increasing the potential for sustainable ecosystem benefits.
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