Spatial Opportunities for High Seas Conservation Under the U.N. Biodiversity
Beyond National Jurisdiction Treaty

By
Allison Barbaro
Dr. Patrick Halpin and Gabrielle Carmine, Advisors

April 26, 2024

Masters project submitted in partial fulfillment of the requirements for the Master of
Environmental Management degree in the Nicholas School of the Environment of
Duke University



EXECUTIVE SUMMARY

The high seas, or Area Beyond National Jurisdiction (ABNJ), covers nearly half of the
Earth’s surface and is made up of the water column, surface, and the Area (seafloor), beyond two
hundred nautical miles from coastal states, or beyond their Exclusive Economic Zones (EEZs).
The high seas are home to great biodiversity as well as important species and ecosystems. These
communities are under increasing pressure from anthropogenic activities such as overfishing,
pollution, habitat loss, and climate change. A complex patchwork of management and
governance with little framework for cooperation has allowed for increased stress on high seas
ecosystems. Conservation measures enacted by this piecemeal governance system have been
ineffective in slowing degradation. Over twenty years of work towards an internationally legally
binding agreement to protect high seas biodiversity led to 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,” or “BBNJ Agreement” in
June 2023.

The BBNJ Agreement aims to conserve and sustainably use marine biodiversity on the
high seas, and provides a framework for establishing Area Based Management Tools (ABMTs)
such as Marine Protected Areas (MPAs) beyond national jurisdiction. Article V of Part I
(General Provisions) of the agreement prescribes the “Relationship between this Agreement and
the Convention and relevant legal instruments and frameworks and relevant global, regional,
subregional and sectoral bodies.” Article V paragraph II states,

“This Agreement shall be interpreted and applied in a manner that does not undermine

relevant legal instruments and frameworks and relevant global, regional, subregional and

sectoral bodies and that promotes coherence and coordination with those instruments,
frameworks and bodies”
This language creates a tension with the agreement’s overall objectives, and creates gray areas
involving other actors who could claim to be “undermined,” their potential motivations for
invoking this language, and the possible geographic footprint of this issue.

This paper aims to identify the spatial opportunities for conservation and protection of the
high seas using Area Based Management Tools given the restrictive language in Article V of the
BBNJ Agreement. Based on this legal text, this analysis created maps to show where the “most”
or “least” governed or “undermine-able” areas of the high seas are located. Assuming the
presence of more governance or management bodies leads to a higher chance of diplomatic
conflict over potential “undermining,” the maps created highlight the areas of high and low
potential governance conflict. This paper then examined the spatial distribution of benthic
ecological features within these high and low governance overlap areas. This analysis will
examine and provide insight to the geography of high seas governance as it pertains to the new
BBNJ Agreement and future international ABMT or MPA implementation. This can inform
decision-makers and highlight the importance of collaboration for high seas biodiversity
conservation.



To conduct this analysis, convention area and active management area data was collected
from all relevant high seas management and governance bodies. I conducted a spatial overlap
analysis to determine areas of overlapping governance. This analysis created a baseline map that
illustrates where these bodies could claim to be “undermined” by the BBNJ agreement. This
allows for extrapolation on the potential level of conflict were a high seas ABMT to be proposed
in these areas under the BBNJ agreement. Then, ecological data such as the number of deep-sea
corals and sponges, seamounts, ridges, and hydrothermal vents contained within each level of
overlapping governance was determined using the “Spatial Join” tool in ArcGIS Pro. This
identified important ecological communities and benthic features in areas of both high and low
governance.

This research found that there are no areas on the high seas where zero governing bodies
could claim to be “undermined.” The minimum number of overlapping “relevant bodies” is two,
representing the assumed convention areas of the International Seabed Authority (the Area) and
the International Maritime Organization (the high seas surface). The maximum number of
overlapping bodies when solely considering convention areas is seven. The maximum increases
to eight when considering active management areas created by conventions as an additional
input. Only 0.15% of the high seas, or 326,477 square kilometers, fall under the minimum of two
overlapping governance organizations. Over 42%, or around 94,700,000 square kilometers of the
high seas fall within four overlapping organization’s convention areas. The highest number of
ecological features examined--cold water corals and sponges, hydrothermal vents, seamounts,
and ridges-- fall within four overlapping governance organizations. Not one of these features fall
within the minimum governance areas. These important ecological features exist in nearly all
levels of governance overlap.

The maps created in this analysis stress the gray areas created by the “undermining”
language of the BBNJ Treaty when compared to the geographic realities of governance regimes
in areas beyond national jurisdiction. No part of the high seas exists outside of an international
body’s jurisdiction or convention area, therefore state parties, contributing scientists, and marine
spatial planners will need to take Article V into account when proposing new ABMTs or MPAs.
This language does not have to define the BBNJ Agreement. This historic agreement, once
ratified, can pave the way to a productive and biodiverse high seas. States that are party to the
BBNJ CoP and members of relevant ‘undermine-able’ international organizations can advocate
for compliance within these spaces, and push for comprehensive and effective high seas MPAs.
Relevant international bodies can honor the parts of their mandate that require conservation or
protection of the high seas by fiercely supporting proposed ABMTs within their convention
areas, and cooperating with the BBNJ CoP and committees to co-manage or share
responsibilities when necessary. This analysis emphasizes the importance of future collaboration
and cooperation to a successful BBNJ Agreement and a healthier high seas.
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1. INTRODUCTION
1. The High Seas

The high seas, or Areas Beyond National Jurisdiction (ABNJ), cover nearly half of
Earth’s surface (Ban et al., 2013). ABNJ is made up of the water column, sea surface, and the
Area, or the seafloor, beyond two hundred nautical miles from coastal states or beyond their
Exclusive Economic Zones (EEZs) (United Nations Convention on the Law of the Sea, 1982).

Exclusive Economic N
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Map and Data by Ally Barbaro, February 2024, Molleweide
Esri, TomTom, FAO, NOAA, USGS

Figure 1. Exclusive Economic Zones (EEZs) and the high seas.

The high seas contain immense biodiversity and are home to many unique and fragile
ecosystems (Watling & Auster, 2017). High seas communities like cold water coral reefs,
hydrothermal vent fields, deep sea sponge beds, and seamounts are biodiversity hotspots that
serve important functions for a multitude of species (Wagner et al., 2020). Seamounts and cold
water coral reefs alone provide feeding and spawning ground, serve as important stopovers for
horizontally migratory species, and are home to vertically migratory species (Wagner et al.,
2020). These ecosystems, along with deep sea ridges, contain large proportions of endemic
species, are areas of high nutrient mixing and upwelling, contain high abundances of pelagic
predators, and promote seabird aggregations on the surface (Wagner et al., 2020). These



biodiverse and productive communities are often vulnerable to negative anthropogenic impacts
as they contain long-lived and slow-growing species (Watling & Auster, 2017). In addition to the
overall value of biodiversity in these ecosystems and the high seas at large, humans benefit from
ecosystem services produced from Areas Beyond National Jurisdiction (Popova et al., 2019).
Phytoplankton in the high seas produce oxygen vital to all life on the planet (Gjerde, 2012). The
deep sea beyond national jurisdiction, or the Area, serves as a carbon sink, absorbing and
sequestering excess Carbon Dioxide from the atmosphere, defending the planet from the worst
impacts of climate change (Bijma et al., 2013). Despite the importance of these ecosystems, only
around 1% of the high seas are protected from anthropogenic activities (Helm et al., 2021).

The need for increased conservation of the high seas has never been greater, as there is no
area of the ocean unimpacted by human activities, and the damaging effects of these activities
are increasing over time (Halpern et al., 2008; Halpern et al., 2019). The ocean and its
ecosystems are negatively affected by overexploitation, shipping, pollution, habitat loss,
overfishing, and climate change (Yadav & Gjerde, 2020). These activities can have cumulative
effects and lead to significant environment degradation (Halpern et al., 2019). For example, the
overexploitation of fish stocks has led to a 60% decline in tuna populations over the last 50 years
(Juan-Jorda et al., 2011). Similarly, shark and ray populations have declined over 70% since the
1970s, and overall, human activities have decreased the abundances of marine fauna of all sizes
(Pacoureau et al., 2021; McCauley et al., 2015) Species decline and loss can have cascading
impacts and change ecosystem functioning (McCauley et al., 2015). The increasing pressures of
climate change, as well as the potential consequences from future extractive activities such as
deep sea mining, stand to escalate our negative impact on the health of the high seas (Yadav &
Gjerde, 2020). These worrying trends should be better represented to the public as the high seas
are connected to coastal ecosystems via migratory species and circulatory forces like ocean
currents (Popova et al., 2019). Fortunately, a new internationally legally binding agreement will
provide opportunities for increased protection and conservation measures beyond national
jurisdiction that can begin to curb the negative anthropogenic stressors faced by these
ecosystems.

2. The BBNJ Agreement

Governance and management of the high seas consists of disjointed international bodies
with differing mandates and scopes, and with little infrastructure for major coordination (Druel
& Gjerde, 2014). This system has left many management gaps, and has led to major challenges
in protecting biodiversity on the high seas (Crespo et al., 2019). The work towards an
international legally binding instrument (ILBI) to address these gaps has been in the works at the
United Nations (UN) since 2004 (Tiller et al., 2019). On June 19 2023, 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,” or “BBNJ Agreement” was
adopted (CHAPTER XXI LAW OF THE SEA, 2023). This historic agreement is now open for
signature and ratification until September 2025, needing 60 nations to ratify before it becomes
legally-binding international law (CHAPTER XXI LAW OF THE SEA, 2023). The BBNJ



Agreement’s objective is “to ensure the conservation and sustainable use of marine biological
diversity of areas beyond national jurisdiction, for the present and in the long term, through
effective implementation of the relevant provisions of the Convention and further international
cooperation and coordination” (Agreement under the United Nations, 2023). With the aims of
conserving and sustainably using marine biodiversity on the high seas, the agreement creates a
legal framework for the use and sharing of marine genetic resources (Part II), environmental
impact assessments (Part IV), capacity building and the transfer of marine technology (Part V),
and the sole focus of this research, Area-Based Management Tools (ABMTs) such as Marine
Protected Areas (MPAs) in Part III (Agreement under the United Nations, 2023). By providing
the framework to establish ABMTs or MPAs, Part III of the agreement aims to “conserve and
sustainably use areas requiring protection,” as well as “protect, preserve, restore and maintain
biological diversity,” among other similar objectives (Agreement under the United Nations,
2023). These objectives promote an optimistic future where high seas ABMTs and MPAs
conserve important species and ecosystems and protect them from anthropogenic extraction or
destruction.

Article V of Part I (General Provisions) prescribes the “Relationship between this
Agreement and the Convention and relevant legal instruments and frameworks and relevant
global, regional, subregional and sectoral bodies.” Article V paragraph II states,

“This Agreement shall be interpreted and applied in a manner that does not undermine

relevant legal instruments and frameworks and relevant global, regional, subregional and

sectoral bodies and that promotes coherence and coordination with those instruments,
frameworks and bodies”
When taking Article V, the “undermining clause,” into account this optimistic opportunity is
threatened. This language creates a tension with the objectives of Part III of the agreement and is
cause for concern among conservation-minded actors (Jacquet et al., 2023). This language
creates gray areas involving other actors who could claim to be “undermined,” their potential
motivations for invoking this language, and the possible geographic footprint of this issue.

3. Main Actors

The International Seabed Authority (ISA), International Maritime Organization (IMO),
Regional Fisheries Management Organizations (RFMOs), the Commission for the Conservation
of Antarctic Marine Living Resources (CCAMLR), and the OSPAR Commission are all relevant
bodies that assume convention areas on the high seas, and could claim to be “undermined” by the
BBNIJ agreement. The ISA (via state parties to UNCLOS) controls mineral-resource related
activities in the Area, while the IMO regulates all vessel traffic and shipping on the high seas
(About ISA; Introduction to IMO). CCAMLR is an international commission with the intention
of conserving Antarctic marine life (About CCAMLR). The OSPAR Commission is composed of
the European Union and fifteen countries working together to conserve the Northeast Atlantic
(About OSPAR). Regional Fisheries Management Organizations are 17 international bodies
made up of countries with a shared interest in managing and conserving fish stocks in a specific
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Figure 2. Map of Non-Tuna Regional Fisheries Management Organizations’ (RFMO s) and the
Convention Areas. Data sources listed in Table 1.
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Figure 3. Convention areas of Tuna Regional Fisheries Management Organizations (tRFMQO:s).
Data sources listed in Table 1.

Similarly, figure 3 provides the convention areas of Tuna RFMOs (tRFMOs), which not only
overlap with each other, but also with the convention areas in figure 2. These figures serve to
illustrate the crowded geographic landscape of high seas governance. The organizations shown in
these figures, plus the additional “relevant bodies” discussed, have the potential to legally restrict
or limit the BBNJ Agreement via Article V’s language. As the specifics of implementation
remain unknown, it is crucial to examine the geographic implications of this "undermining"
language.

4. Study Objectives

This research aims to identify the spatial opportunities for conservation and protection of
the high seas using Area Based Management Tools given the restrictive language in Article V of
the BBNJ Agreement. This analysis created maps based on this legal text, to show where the
“most” or “least” governed or “undermine-able” areas of the high seas are located. Assuming the
presence of more governance or management bodies leads to a higher chance of diplomatic
conflict over potential “undermining,” the maps created will highlight the areas of high and low
potential inter-institutional governance conflict. Finally, this paper will examine the spatial



distribution of benthic ecological features within these high and low governance overlap areas.
This analysis will examine and provide insight to the geography of high seas governance as it
pertains to the new BBNJ Agreement and future international ABMT or MPA implementation.
This can inform decision-makers and highlight the importance of collaboration for high seas
biodiversity conservation.

2. METHODS

In order to create maps from legal text and identify different international organizations
engaging in ocean governance, a multitude of data was gathered, cleaned, and re-projected. All
data was projected into the Molleweide (equal-area) projection to allow for accurate and efficient
area calculations, and to remove potential global north biases from any maps. Polygons for the
entire high seas were used for the convention areas of the ISA and IMO, representing the entire
Area and entire high seas surface for their jurisdictions, respectively. Table 1 below displays all
data sources used in the spatial overlay analysis.

Organization Acronym Data Type(s) Data Source
Title/Management
Implementation
North-East Atlantic NEAFC Convention Area Food and
Fisheries Commission Agriculture
Organization
(FAO)

North-East Atlantic NEAFC Vulnerable Marine NEAFC
Fisheries Commission Ecosystem (VME)

Areas, Bottom

Fishing Areas,

Closures
OSPAR Commission OSPAR Marine Protected OSPAR

Areas Commission
Northwest Atlantic NAFO Convention Area, NAFO
Fisheries Organization VME Closures,

Seamount Closures,

Bottom Fishing

Areas
North Pacific Fisheries | NPFC Convention Area, FAO
Commission Bottom Fishing

Areas, VME

Closures
South East Atlantic SEAFO Convention Area, FAO
Fisheries Organisation Bottom Fishing

Areas, VME

Closures
Southern Indian Ocean | SIOFA Convention Area, FAO
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Fisheries Agreement VME Closures
South Pacific Regional | SPRFMO Convention Area, FAO
Fisheries Management Bottom Fishing
Organisation Areas
International ICCAT Convention Area FAO
Commission for the
Conservation of
Atlantic Tunas
Inter-American IATTC Convention Area FAO
Tropical Tuna
Commission
Commission for the CCSBT Convention Area FAO
Conservation of
Southern Bluefin Tuna
Indian Ocean Tuna 10TC Convention Area FAO
Commission
Western and Central WCPEFC Convention Area FAO
Pacific Fisheries
Commission
Commission for the CCAMLR Convention Area, CCAMLR
Conservation of Marine Protected
Antarctic Marine Areas
Living Resources
International Seabed ISA Reserved Areas, ISA
Authority Exploration Areas,
Areas of Particular
Environmental
Interest (APEI),
Clarion-Clipperton
Zone (CCZ)
Management Area,
Select Fracture
Zones*
International Maritime | IMO Convention Area Marine
Organization (entire high seas) Regions
International Seabed ISA Convention Area Marine
Authority (entire high seas) Regions
Extended Continental ECS Global ECS Claims Marine
Shelf Claims Regions

Table 1. Data sources for all governance and management organizations. Starred data was
provided to the ISA by the Marine Geospatial Ecology Lab at Duke University for the 2019

Evora Workshop.
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Once all data was collected and prepared using ArcGIS Pro v3.2.0, a spatial overlay
using the “Count Overlapping Polygons” tool determined areas of overlapping governance. This
analysis was broken into two parts that will be referred to as “primary” and “secondary.” The
primary analysis used only the convention areas of the “relevant bodies” as inputs to the Count
Overlapping Polygons tool. This analysis aimed to create a baseline map that illustrates where
these bodies could claim to be “undermined” by the BBNJ agreement. The secondary analysis
combined the convention areas with what this paper will call “active management” areas within
the jurisdiction of particular institutions. Active management areas are any section within an
organization’s convention area that are designated differently from their general convention
areas. For example, the International Seabed Authority designates lease, reserve, and exploration
areas, as well as Areas In Need of Protection and Areas of Particular Environmental Interest
(International Seabed Authority, 2023). All active management areas considered in the secondary
analysis are listed in Table 1. Active management areas were included in the secondary analysis
to represent areas with a higher potential for conflict if an ABMT was proposed under the BBNJ
Agreement, as the ABMT would not only be placed within a given organization's convention
area, but also a region of heightened, specific operations. Both the primary and secondary
analyses identified all locations where convention areas, or specially managed areas and
convention areas, overlapped on the high seas. Both analyses produced a high seas polygon
surface, with each polygon assigned the value of the number of its overlapping organizations
and, for the secondary analysis, management areas. For example, in the primary analysis, each
convention area of a relevant body counted as “1.” However in the secondary analysis not only
did convention areas count as “1,” but also each active management area. These polygons and
their values are the representation of the areas of the “highest” and “lowest” overlap of
governing bodies. This allows for extrapolation on the potential level of conflict were a high seas
ABMT to be proposed in these areas under the BBNJ agreement. The areas (in square
kilometers) of each numbered polygon were calculated in order to determine the geographic
space and proportion of international ocean space that contain high and low levels of overlapping
management. It is important to note that this project does not include the network of deep-sea
cables due to lack of accessible data.

High seas ecological data was also gathered, cleaned, and converted to the same
equal-area projection. Table 2 below details the data sources of all ecological data used in this
project. The number of deep-sea corals and sponges, seamounts, ridges, and hydrothermal vents
contained within each level of overlapping governance was determined using the “Spatial Join”
tool in ArcGIS Pro. This identifies some of the important ecological communities and benthic
features in areas of both high and low governance.

12



Ecological Feature Data Type Data Source

Deep-Sea Coral and Sponges | Point data NOAA

Seamounts Polygon data Harris, P. T.,
Macmillan-Lawler, M., Rupp,
J., and Baker, E. K. (2014)

Ridges Polygon data Harris, P. T,
Macmillan-Lawler, M., Rupp,
J., and Baker, E. K. (2014)

Hydrothermal Vents Point data InterRidge Vents Database

Table 2. Data sources for all ecological data used in this analysis.

3. RESULTS

The results of the primary analysis highlight how many organizations’ convention areas
overlap in any given place on the high seas (Figure 4). The minimum number of overlapping
organizations found was two, since the ISA claims management jurisdiction of the entire Area
and the IMO claims jurisdiction to manage vessel traffic and shipping activity on the sea surface.
The maximum number of overlapping claims found was seven (Table 3). The area with the most
jurisdictional claims (seven) occurs at the southern tip of Australia (Figure 4). Areas of six
overlapping jurisdictional claims occur in the Atlantic, Indian, and Pacific oceans, with a higher
concentration in the Southern Hemisphere (Figure 4). Areas of five overlapping jurisdictional
claims are concentrated in the North Atlantic and across the Southern Hemisphere (Figure 4).
Four overlapping jurisdictions occur in every ocean except the Arctic (Figure 4). Areas of three
overlapping jurisdictional claims are concentrated in the Mid-Atlantic, and both the Southern and
Arctic Oceans (Figure 4). Finally, the only areas of two overlapping claims exist in the North
Pacific and the Southern Ocean (Figure 4).

13
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Figure 4. Map of overlapping governance on the high seas created via spatial overlay analysis of
governing organizations’ convention areas and all ECS claims. Data sources listed in Table 1.

Number of Overlapping Area (sq. km) Percent (%) of Total High
Governance Orgs. Seas Area

2 326,477.02 0.15

3 67,511,075.71 30.34

4 94,700,074.08 42.55

5 51,178,150.41 23.00

6 8,654,305.99 3.88

7 169,864.66 0.08
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Table 3. Area (in square kilometers) and percent of high seas occupied by each level of
overlapping governance for the primary analysis of this study. The number of overlapping
governance organizations was calculated using only the organization's convention areas.

Table 3 contains the area in square kilometers and percentage of total high seas area
covered by each level of overlapping governance. Only 0.15% of the high seas, or 326,477.02
square kilometers, fall within the minimum of two overlapping organizations. These areas are
represented in the lightest blue on figure 4. The largest minimum overlap area is found in the
Southern Ocean to the Northwest of the Antarctic Peninsula. Another smaller patch can be found
in the North Pacific just outside of the United States’ Alaskan EEZ. 42.55% of the high seas fall
within four organization’s convention areas. This is the largest classification found in the
analysis and can be seen in large swaths of the Northern and Central Pacific Ocean, as well as
parts of the Southern Atlantic and the Western Indian oceans (Figure 4). Only 0.08% of the high
seas fall under the maximum of seven convention areas.

The secondary analysis map displays the results that included both convention areas and
active management areas (Figure 5). The addition of active management areas increased the
maximum number of overlapping polygons from seven to eight (Table 4). The minimum of two
organizations remains unchanged at 0.15% of ABNJ (Table 4). Figure 5 highlights the increased
spatial complexity of governance overlap when including active management areas in the spatial
analysis. The polygon with the greatest change in size is the areas of three overlapping
jurisdictional claims, as this polygon’s area decreased by 9.7 million square kilometers. The
polygon that gained the most area is five overlapping jurisdictional claims, with a gain of 6.2
million square kilometers. The area with the maximum jurisdictional claims (eight) remains the
southern tip of Australia (Figure 5). The addition of active management areas increases the cover
of seven overlapping governance and management areas by over 500,000 square kilometers, with
these areas existing in the North and South Atlantic and the South Pacific (Figure 5). Areas of
three overlapping jurisdictional claims remain concentrated in the Mid-Atlantic and the Southern
and Arctic Oceans (Figure 5). The areas of minimum overlap remain the same between the
primary and secondary analysis (Figures 4 and 5).
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Figure 5. Map of overlapping governance on the high seas created via spatial overlay analysis of
governing organizations’ convention areas and active management areas. Data sources listed in
Table 1.
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Number of Overlapping Area (sq. km) Percent (%) of Total High
Governance Orgs. Seas Area

2 329,168.69 0.15

3 57,759,848.05 25.95

4 93,001,170.53 41.78

5 57,405,892.43 25.80

6 13,324,526.48 5.99

7 684,386.20 0.31

8 38,116.31 0.02

Table 4. Area (in square kilometers) and percent of high seas occupied by each level of
overlapping governance for the secondary analysis of this study. These calculations included
governing organization s convention areas and active management areas.

Table 4 contains the area in square kilometers and percentage of total high seas area
covered by each level of overlapping governance and management from the secondary analysis.
The percentage of the high seas taken up by three and four overlapping organizations decreases
by 4.39% and 0.77% respectively when we include active management areas (Table 4). The
percentage of the high seas taken up by five organizations increased by 2.8%, while six
organizations increased by 2.11% and seven by 0.23%. The new maximum of eight overlapping
organizations comprises only 0.02% of areas beyond national jurisdiction. The addition of active
management areas into the spatial overlay analysis creates increased overlap on the high seas,
but all changes in percentages remain in the single digits.
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Figure 6. Comparison of jurisdictional overlap of governing and management bodies in the
North Atlantic. Data sources listed in Table 1. The high seas are assumed as the convention
areas of the ISA (Area) and IMO (Surface).

Figure 6 presents a closer look at the data used to create the overlap analysis surface. This

map displays the North Atlantic with all data used in the secondary analysis methodology. The
North Atlantic contains numerous active management areas that can be seen as smaller polygons
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off the coastlines of Canada, the United States, Greenland, Iceland, and coastal Western Europe
(Figure 6). The panel on the right displays the convention areas of NAFO, NEAFC, and ICCAT,
as well as multiple extended continental shelf claims, ISA exploration areas along the
Mid-Atlantic Ridge, OSPAR marine protected areas, and both NAFO and NEAFC active
management areas (Figure 6). NAFO maintains seamount closures, active bottom fishing areas,
and Vulnerable Marine Ecosystem (VME) areas closed to bottom fishing in the western part of
the north Atlantic (NAFO). NEAFC maintains active bottom-fishing areas, VME closure areas,
and seasonal closures on the Rockhall and Hatton banks to the South of Iceland and the West of
Ireland and Scotland (NEAFC). The convention areas of the ISA and the IMO are not explicitly
shown on the map, as they make up all of the high seas area shown.
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Figure 7. Overlapping governance organizations off of the Antarctic peninsula, featuring the
largest area of only two overlapping convention areas. Data sources listed in Table 1.
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Conversely, figure 7 highlights an area of the lowest possible governance conflict, falling
only within the convention areas of the ISA and IMO. This area, depicted in the lightest blue on
the map, covers around 160,762 square kilometers, and is surrounded by a patchwork of different
levels of governance. These surrounding organizations include CCAMLR, extended continental
shelf claims by the United Kingdom and Argentina, and the Commission for the Conservation of
Southern Bluefin Tuna. Figure 8 below highlights the vast expanse (around 17,700,000 square
kilometers or ~8% of Areas Beyond National Jurisdiction) of the Atlantic Ocean that falls within
only three convention areas. This large light blue area is overlapped by the convention areas of
the ISA, IMO, and ICCAT (Figure 8). The inset map illustrates that there are some areas of four
overlapping convention and management areas on the Mid-Atlantic Ridge (Figure 8). These
smaller polygons are ISA active management areas (lease areas) (Figure 8).
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Figure 8. Overlapping governance organizations in the Mid-Atlantic, featuring an inset map of
ISA active management areas on the Mid-Atlantic Ridge. Data sources listed in Table 1.

Figure 9 displays all of the ecological data, (hydrothermal vents, seamounts, ridges, and
deep sea corals and sponges) collected and prepared in this analysis and figure 10 provides a case
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study lens at this data in the Mid-Atlantic. Figure 9 shows the global view of the ecological data
and the large number of features included in these datasets, overlaid on the secondary analysis
governance and management overlap surface.
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Figure 9. Global map of ecological data overlaid on governance and management overlap data.
Data sources listed in tables 1 and 2.
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Figure 10. Map of ecological data overlaid on secondary analysis overlap data in the

Mid-Atlantic. Data sources listed in tables 1 and 2.
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Figure 10 offers a zoomed in perspective, emphasizing the high number of benthic
features in the large Mid-Atlantic area of three overlapping governance organizations. The area
shown in figure 10 contains approximately 49 hydrothermal vents, 453 seamounts, 283 ridges,
and 5,400 deep sea corals and sponges. The number of ecological features, (cold water corals and
sponges, hydrothermal vents, seamounts, and ridges), that are found within each level of
overlapping governance are listed in table 5. The highest number of all ecological features
examined fall within four overlapping governance organizations, containing 78% of cold water
corals and sponges, 46% of hydrothermal vents, 53% of seamounts and 45% of ridges (Table 5).
None of these features fall within the minimum governance areas according to the current
understanding of deep sea ocean areas.

Number of Number of Cold | Number of Number of Number of
Overlapping Water Corals Hydrothermal Seamounts Ridges
Governance and Sponges Vents

Orgs.

2 0 0 0 0

3 2,247 81 1,156 518

4 23,159 132 2,856 825

5 4,343 73 1,175 421

6 103 1 197 55

7 14 0 3 2

Table 5. Counts of ecological features within each level of overlapping governance (as
calculated in the primary analysis in Table 3.) Data sources in tables 1 and 2.

4. DISCUSSION

This analysis served to confirm the patchwork governance regime that has not only
allowed for continued degradation and exploitation of the high seas (Crespo et al., 2019), but
may continue to influence management actions after the implementation of the BBNJ Treaty. The
results emphasize the complex geography of high seas management and governance, and begin
to paint a picture of the areas in which there is a higher or lower likelihood of the Article 5
“undermining” language being invoked by a relevant body (Figure 4 and 5). The maps created in
this analysis stress the gray areas created by the “undermining” language of the BBNJ Treaty
when compared to the geographic realities of governance regimes in areas beyond national
jurisdiction. Each of the international organization’s mandates considered in this analysis are
heterogeneous, leaving ample room for potential arguments of “undermining” occurring.
Additionally, this research assumes which bodies are “relevant,” as the BBNJ agreement does
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not define this crucial word (Langlet & Vadrot, 2023). The specific language of undermining in
Article 5 was discussed and debated at length during the intergovernmental conferences that led
to this agreement, and promises to be a contentious topic at the Conference of the Parties (CoP),
(the meeting where ABMTs or MPAs would be designated), once the agreement is ratified
(Langlet & Vadrot, 2023). No part of the high seas exists outside of an international body’s
understanding of their jurisdiction or convention area, which sets the stage for claims of
jurisdictional undermining to be a potential constant impediment to the implementation of BBNJ.
The International Seabed Authority and International Maritime Organization alone could claim
to be “undermined” by a proposed MPA or ABMT in any location on the high seas. State parties,
contributing scientists, and marine spatial planners will need to take Article 5 into account when
proposing new ABMTs or MPAs. Prioritizing areas with the least governance could be the
shortest path to the first MPAs created under the BBNJ Agreement, however this is not the path
to the most effective protection of biodiversity.

The areas of minimum governance overlap found in this analysis contain none of the
ecological features examined and represent the smallest area percentage of the high seas when
compared to higher levels of overlap. Although establishing an ABMT in these areas of
minimum overlap may present less conflict, they do not seem to be the most ideal candidates for
protecting and maintaining biodiversity. A possible exception could be the area of minimum
overlap adjacent to the Antarctic Peninsula (Figure 7), as the Southern Ocean is extremely
valuable and precious, and should be prioritized for protection (Brooks et al., 2022). While the
ecological data used in this analysis does not represent all high seas biodiversity, seamounts,
ridges, hydrothermal vents, and cold water coral reefs and sponge beds all support an abundance
of life and are recognized as important areas of biodiversity on the high seas (Wagner et al.,
2020). These areas host aggregations of life on the seafloor and throughout the water column and
are sites of vertical migrations and other biological oceanographic upwelling, making them
biodiversity hotspots (Wagner et al., 2020). Overlaying ecological data with the created
governance overlap surface illuminates the differing complex layers of governance that these
benthic features and important species fall within (Figures 9 and 10, Table 5). Using these
features as a general proxy for biodiversity indicates that the largest number of important
ecological communities exist within the overlapping jurisdictions of four management
organizations. This analysis of benthic ecological data is useful but simple. This highlights the
potential for conservation practitioners and research scientists to expand on and use the
governance overlap data created in this analysis to understand the complex layers of governance
that their species, community, or ecosystem of concern exist within. This data can be combined
with migratory patterns, species density models, and a host of other biodiversity data to inform
plans for future high seas ABMT proposals and implementation processes.

It is important to note that this analysis aims to indicate where all governing bodies could
object to ‘protect’ their jurisdiction from BBNJ overreach (Langlet & Vadrot, 2023). It assumes
where potential conflict could occur if international ocean governing bodies oppose any
proposed ABMTs and MPAs within their jurisdictions. While this is a dark scenario, it is
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important to plan for possible conflict and conduct analyses like this one to understand the
potential geographic implications of Article V’s uncertain language. The maps created serve to
inform decision makers where more conflict could arise if the included “relevant bodies”
operationalize this “undermining” language, and who would be making those claims.
Future-proofing in this way will allow the Conference of Parties to be more effective at
facilitating cooperation and coordination with high seas organizations, and therefore more
effective at conserving biodiversity beyond national jurisdiction.

This language does not have to define the BBNJ Agreement. This historic agreement,
once ratified, can pave the way to a healthier high seas. States that are party to the BBNJ CoP
and members of relevant ‘undermine-able’ international organizations can advocate for
compliance within these spaces, and for comprehensive and effective high seas MPAs.
Additionally, the BBNJ agreement will support ongoing conservation and protection measures
such as CCAMLR and OSPAR MPAs, ISA Areas In Need of Protection and Areas of Particular
Environmental Interest, RFMO VME and closure areas, and potential future high seas IMO
Particularly Sensitive Sea Areas. Relevant international bodies can honor the parts of their
mandate that require conservation or protection of the high seas by fiercely supporting proposed
ABMTs within their convention areas, and cooperating with the BBNJ CoP and committees to
co-manage or share responsibilities when necessary. It is important to note that these groups,
(ISA, RFMOs, the IMO, etc) shouldn’t undermine new international law either. BBNJ is an
internationally legally binding agreement, has a clear scope of all areas beyond national
jurisdiction, and has a firm objective to conserve and sustainably use biodiversity beyond
national jurisdiction now and for future generations (Agreement under the United Nations,
2023). This agreement can, and should as it demands in Article II, improve collaboration among
high seas management organizations, which has been piecemeal and ineffective in the past.

5. CONCLUSION

This paper mapped potential areas of jurisdictional overlap related to the “undermining”
legal clause of Article 5 in the Biodiversity Beyond National Jurisdiction Agreement. These
maps serve as a starting point for understanding the areas in which relevant international bodies
could claim to be “undermined” by the BBNJ Agreement. This analysis stresses just how
crowded the high seas management landscape is. The fifteen “relevant bodies’” convention areas
(plus states’ extended continental shelf claims) create a complicated baseline map of potential
conflict. The addition of these organization’s active management areas only adds to the
convolution. With only 0.15% of the high seas falling under the minimum of two organization’s
jurisdictions, cooperation and coordination among the BBNJ conference of parties and “relevant
bodies” will be paramount to the success of this agreement.
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Map and Data by Ally Barbaro, February 2024, Molleweide
Esri, TomTom, FAO, NOAA, USGS

Figure 1. Exclusive Economic Zones (EEZs) and the high seas.
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Figure 2. Map of Non-Tuna Regional Fisheries Management Organizations’ (RFMQO’s) and the
Commission for the Conservation of Antarctic Marine Living Resources’ (CCAMLR s)
Convention Areas. Data sources listed in Table 1.
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Figure 3. Convention areas of Tuna Regional Fisheries Management Organizations (tRFMOs).
Data sources listed in Table 1.
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Figure 4. Map of overlapping governance on the high seas created via spatial overlay analysis of
governing organizations’ convention areas and all ECS claims. Data sources listed in Table 1.
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Figure 5. Map of overlapping governance on the high seas created via spatial overlay analysis of
governing organizations’ convention areas and active management areas. Data sources listed in

Table 1.
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Figure 6. Comparison of jurisdictional overlap of governing and management bodies in the
North Atlantic. Data sources listed in Table 1. The high seas are assumed as the convention

areas of the ISA (Area) and IMO (Surface).
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Figure 7. Overlapping governance organizations off of the Antarctic peninsula, featuring the
largest area of only two overlapping convention areas. Data sources listed in Table 1.
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Figure 8. Overlapping governance organizations in the Mid-Atlantic, featuring an inset map of
ISA active management areas on the Mid-Atlantic Ridge. Data sources listed in Table 1.
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Figure 9. Global map of ecological data overlaid on governance and management overlap data.
Data sources listed in tables 1 and 2.
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Figure 10. Map of ecological data overlaid on secondary analysis overlap data in the
Mid-Atlantic. Data sources listed in tables 1 and 2.
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Organization Acronym Data Type(s) Data Source
Title/Management
Implementation
North-East Atlantic NEAFC Convention Area Food and
Fisheries Commission Agriculture
Organization
(FAO)
North-East Atlantic NEAFC Vulnerable Marine NEAFC
Fisheries Commission Ecosystem (VME)
Areas, Bottom
Fishing Areas,
Closures
OSPAR Commission OSPAR Marine Protected OSPAR
Areas Commission
Northwest Atlantic NAFO Convention Area, NAFO
Fisheries Organization VME Closures,
Seamount Closures,
Bottom Fishing
Areas
North Pacific Fisheries | NPFC Convention Area, FAO
Commission Bottom Fishing
Areas, VME
Closures
South East Atlantic SEAFO Convention Area, FAO
Fisheries Organisation Bottom Fishing
Areas, VME
Closures
Southern Indian Ocean | SIOFA Convention Area, FAO
Fisheries Agreement VME Closures
South Pacific Regional | SPRFMO Convention Area, FAO
Fisheries Management Bottom Fishing
Organisation Areas
International ICCAT Convention Area FAO
Commission for the
Conservation of
Atlantic Tunas
Inter-American IATTC Convention Area FAO
Tropical Tuna
Commission
Commission for the CCSBT Convention Area FAO

Conservation of
Southern Bluefin Tuna
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Indian Ocean Tuna 10TC Convention Area FAO
Commission
Western and Central WCPEFC Convention Area FAO
Pacific Fisheries
Commission
Commission for the CCAMLR Convention Area, CCAMLR
Conservation of Marine Protected
Antarctic Marine Areas
Living Resources
International Seabed ISA Reserved Areas, ISA
Authority Exploration Areas,
Areas of Particular
Environmental
Interest (APEI),
Clarion-Clipperton
Zone (CCZ)
Management Area,
Select Fracture
Zones*
International Maritime | IMO Convention Area Marine
Organization (entire high seas) Regions
International Seabed ISA Convention Area Marine
Authority (entire high seas) Regions
Extended Continental ECS Global ECS Claims Marine
Shelf Claims Regions

Table 1. Data sources for all governance and management organizations. Starred data was
provided to the ISA by the Marine Geospatial Ecology Lab at Duke University for the 2019

Evora Workshop.

Ecological Feature Data Type Data Source

Deep-Sea Coral and Sponges | Point data NOAA

Seamounts Polygon data Harris, P. T,
Macmillan-Lawler, M., Rupp,
J., and Baker, E. K. (2014)

Ridges Polygon data Harris, P. T.,
Macmillan-Lawler, M., Rupp,
J., and Baker, E. K. (2014)

Hydrothermal Vents Point data InterRidge Vents Database

Table 2. Data sources for all ecological data used in this analysis.
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Number of Overlapping Area (sq. km) Percent (%) of Total High
Governance Orgs. Seas Area

2 326,477.02 0.15

3 67,511,075.71 30.34

4 94,700,074.08 42.55

5 51,178,150.41 23.00

6 8,654,305.99 3.88

7 169,864.66 0.08

Table 3. Area (in square kilometers) and percent of high seas occupied by each level of
overlapping governance for the primary analysis of this study. The number of overlapping
governance organizations was calculated using only the organization's convention areas.

Number of Overlapping Area (sq. km) Percent (%) of Total High
Governance Orgs. Seas Area

2 329,168.69 0.15

3 57,759,848.05 25.95

4 93,001,170.53 41.78

5 57,405,892.43 25.80

6 13,324,526.48 5.99

7 684,386.20 0.31

8 38,116.31 0.02

Table 4. Area (in square kilometers) and percent of high seas occupied by each level of
overlapping governance for the secondary analysis of this study. These calculations included
governing organization s convention areas and active management areas.
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Number of Number of Cold | Number of Number of Number of
Overlapping Water Corals Hydrothermal Seamounts Ridges
Governance and Sponges Vents

Orgs.

2 0 0 0 0

3 2,247 81 1,156 518

4 23,159 132 2,856 825

5 4,343 73 1,175 421

6 103 1 197 55

7 14 0 3 2

Table 5. Counts of ecological features within each level of overlapping governance (as

calculated in the primary analysis in Table 3.) Data sources in tables I and 2.
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