
KEY MESSAGES

Fishing in the Twilight Zone: 
Illuminating governance 
challenges at the next fisheries 
frontier

Glen Wright (IDDRI), Kristina Gjerde (IUCN), Aria Finkelstein 
(Massachusetts Institute of Technology), Duncan Currie (GlobeLaw)

The Ocean is fundamental to our survival and wellbeing, but our use of the marine environment and 
its resources is unsustainable. Governments have long committed to ensuring that all fish stocks are 
sustainably harvested and managed, but overfishing persists. Aquaculture has rapidly developed to 
meet ever-growing demand and the search for new fishing grounds is intensifying. 

The mesopelagic, or “twilight” zone—the waters of the open ocean at a depth of approximately 
150-1,000 metres—hosts significant fish stocks. These fish are unpalatable to humans, but proposals 
are emerging to harvest these stocks and process them into fishmeal and nutritional supplements. 

Owing to the daily migration of mesopelagic fishes through the water column, this vast midwater realm 
is a critical component of the global carbon cycle and wider marine food webs. Fishing in the meso-
pelagic zone could have profound global ramifications, yet our scientific understanding is extremely 
limited and the existing governance framework is inadequate to ensure effective management.

The ongoing negotiations for an international agreement on the conservation and sustainable use 
of marine biodiversity in areas beyond national jurisdiction (ABNJ) provide a timely opportunity to 
strengthen the governance framework. A new agreement could support the work of existing fisheries 
management organisations, require thorough environmental assessments for new extractive activities, 
and provide a process for the designation of marine protected areas.

Decision-makers also have a range of options for taking strong precautionary action needed in the 
near-term. In particular, States could agree to refrain from exploiting the mesopelagic zone until the 
science can support effective management measures.

The mesopelagic or "twilight" zone plays a critical 
role in the global carbon cycle and marine food 
webs, but there are considerable gaps in our sci-
entific knowledge.

There is growing interest in exploring commer-
cial fisheries in the mesopelagic zone, yet current 
governance frameworks may not be equipped to 
manage a new fishery with unique characteristics.

The UN Convention on the Law of the Sea and 
Fish Stocks Agreement require States to cooper-
ate to manage fisheries, but States, acting through 

regional fisheries management organisations 
(RFMOs), have been slow to integrate biodiversity 
into management processes.

A future agreement on high seas biodiversity 
could strengthen environmental assessments 
and provide for new management tools, such as 
marine protected areas (MPAs).

In the near-term, a moratorium on mesopelagic 
fishing in international waters would allow for the 
development of scientific knowledge and appro-
priate governance mechanisms.
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ABNJ Marine areas beyond national jurisdiction

AUV Automated underwater vehicle

BBNJ Biodiversity beyond national jurisdiction

CAO Agreement Agreement to Prevent Unregulated High Seas Fisheries in the Central Arctic Ocean (2018)

CBD Convention on Biological Diversity (1992)
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COP Conference of the Parties

EBSA Ecologically or biologically significant marine area
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EU European Union

FAO UN Food and Agriculture Organization
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IPCC Intergovernmental Panel on Climate Change

IPOA-IUU International Action Plan to Prevent, Deter and Eliminate Illegal, Unreported and Unregulated Fishing

IUU Illegal, unreported and illegal fishing

IWC International Whaling Commission

MPA Marine protected area

NEAFC North-East Atlantic Fisheries Commission

NGO Non-governmental organization

RFMO Regional fisheries management organisation

SDGs Sustainable Development Goals

SEA Strategic environmental assessment

SPRFMO South Pacific RFMO

UN United Nations

UNCLOS UN Convention on the Law of the Sea (1982)

UNFSA UN Fish Stocks Agreement (1995)

UNGA UN General Assembly

VME Vulnerable marine ecosystem

WHOI Woods Hole Oceanographic Institution
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1. INTRODUCTION

The Ocean is fundamental to our survival and wellbeing, but our 
use of the marine environment and its resources is unsustainable 
(World Ocean Assessment I, 2016; IPCC, 2019). Maritime activ-
ities are intensifying and expanding, causing pollution, overex-
ploitation and habitat destruction (Jouffray et al., 2020; Merrie 
et al., 2014). The impacts of the climate crisis and ocean acidifica-
tion are placing further pressure on marine ecosystems, reducing 
their resilience and compounding existing threats (Gattuso et al., 
2015; Howes et al., 2015; IPCC, 2019; Levin et al., 2020).

Governments have made a range of commitments concerning 
the health of the Ocean and the sustainability of fisheries. At 
the Rio+20 conference in 2012,1 world leaders agreed on “The 
Future We Want”, committing to

protect, and restore, the health, productivity and resilience 
of oceans and marine ecosystems, to maintain their biodi-
versity, enabling their conservation and sustainable use for 
present and future generations, and to effectively apply an 
ecosystem approach and the precautionary approach (…)

Targets set under the Convention on Biological Diversity 
(CBD) and in United Nations (UN) Sustainable Development 
Goal 14 (SDG14) similarly call for all fish stocks to be sustain-
ably harvested and managed by 2020, applying an ecosystem 
approach and developing science-based management plans.2

While scientific assessment and intensive management have 
improved the health of fish stocks in some regions (Hilborn 
et al., 2020), the UN Food and Agriculture Organization (FAO) 

1 The United Nations Conference on Sustainable Development (Rio de Janeiro, 
Brazil, 20-22 June 2012). Rio+20 took place 20 years after the first “Earth 
Summit”, held 3-14 June 1992.

2 Target 6 of the CBD “Aichi Targets” (COP 10, Decision X/2, Strategic Plan 
for Biodiversity 2011/2020—see https://www.cbd.int/sp/) and SDG 14.4 
(UNGA A/RES/70/1, 25 September 2015, “Transforming our world: the 
2030 Agenda for Sustainable Development”—see https://www.un.org/
sustainabledevelopment/sustainable-development-goals/).

estimates that a third of fish stocks are now overexploited 
(FAO, 2020).3 In the 1980s, as coastal stocks collapsed, fishing 
activity rapidly industrialised and expanded into deeper and 
more distant waters, including in areas beyond national juris-
diction (ABNJ) (Bensch et al., 2009; Maguire et al., 2006; Merrie 
et al., 2014). Today, aquaculture is rapidly developing to meet 
ever-growing demand and there is once again growing interest 
in identifying and exploiting new fish stocks in international 
waters.

The mesopelagic zone, the waters of the open ocean at a 
depth of approximately 150-1,000 metres, hosts one such 
potential fishery, but there are considerable gaps in our scien-
tific knowledge of mesopelagic ecosystems and the current 
international governance framework may not be equipped to 
manage a new fishery with unique characteristics. History is 
replete with examples of mismanagement and stock collapse 
(Pinsky et al., 2011; Yletyinen et al., 2018) and the interna-
tional community has previously been slow to regulate new 
fisheries in international waters (Maguire et al., 2006).4 As 
mesopelagic species and ecosystems play a critical role in the 
global carbon cycle and marine food webs, mismanagement 
could have profound global ramifications.

This report first introduces the mesopelagic zone and the 
current status of scientific research and fishery development. 
Section 3 summarises the existing regulatory framework for 

3 I.e. 34% of stocks were fished at “beyond biologically sustainable levels” in 
2017, compared with just 10% in 1974. This estimate is likely to be conserva-
tive, as FAO figures are based on catch data provided by fishing States, which a 
number of studies suggest are significantly underreported (Golden et al., 2016; 
Pauly and Zeller, 2016; Victorero et al., 2018) and do not account for illegal, 
unreported and unregulated fishing (IUU) (Sumaila et al., 2006).

4 For example, the UN General Assembly (UNGA) first expressed concern 
regarding the impacts of deep-sea bottom trawling in 2002 (resolution 
57/141). A series of subsequent resolutions calling for urgent action spurred 
significant improvements in the management of deep-sea fisheries in ABNJ, 
but management measures remain insufficient (Gianni et al., 2016) and there 
has been “no major changes in the overall state of stocks and fisheries catches 
since the first review prepared by FAO in in 2005. The majority of the species 
for which information is available are considered either fully exploited or over-
exploited.” (FAO, 2016)

https://www.cbd.int/sp/
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
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the management of mesopelagic fisheries in ABNJ.5 Section 4 
assesses some possible approaches to governance, including 
regulation through regional fisheries management organisa-
tions (RFMOs), environmental impact assessment (EIA) and 
management measures under a future international treaty on 
biodiversity beyond national jurisdiction (BBNJ Agreement), and 
a moratorium on mesopelagic fishing.

In concluding, we emphasise the significant risks inherent in 
developing a new commercial fishery in the poorly understood 
mesopelagic zone. Of particular concern is the lack of scientific 
knowledge regarding the role that mesopelagic species and 
ecosystems play in climate regulation. The potential for disrup-
tion of critical life-support systems necessitates strong appli-
cation of the precautionary principle and early action to ensure 
effective governance. Though the existing governance frame-
work is insufficient, decision-makers have a range of options at 
their disposal to ensure the development of scientific knowledge 
and appropriate management measures prior to the authoriza-
tion of mesopelagic fisheries.

2. THE TWILIGHT ZONE

Little light reaches the mesopelagic or “twilight” zone (150-
1,000 metres) (Costello and Breyer, 2017; Del Giorgio and 
Duarte, 2002). The mesopelagic zone spans about 60% of 
the planet’s surface and constitutes approximately 20% of 
the ocean’s volume (Proud et al., 2017; Sutton et al., 2017). 
The bulk of the world’s fish live there, by number as well as by 
biomass,6 and it is a diverse zone hosting crustaceans, gelatinous 
zooplankton (jellies) and cephalopods.

Many organisms migrate vertically through the water column 
during the transition from day to night (up in the evening, down 
at first light), a phenomenon known as “diel vertical migration” 
(Hays, 2003; Proud et al., 2018). This massive migration trans-
fers energy from the highly productive surface layer to the dark 
waters below (Irigoien et al., 2014; Willis and Pearcy, 1982).7 

Mesopelagic species play an important role in active carbon 
transport. As they release waste or die, particles descend and 
aggregate as “marine snow”, ultimately settling on the ocean 
floor and sequestering carbon (Boyd et al., 2019; Jin et al., 2020; 
Robinson et al., 2010). This “biological pump” plays a key role in 
global carbon cycles (Davison et al., 2013; Hudson et al., 2014; 
Jin et al., 2020; Luo et al., 2020).

Lanternfish (myctophids), a family of about 250 species of 
small fish (generally under 15cm), are particularly abundant 

5 The potential for exploitation of mesopelagic fish stocks within national juris-
diction is also being considered, e.g. in Norway (Standal and Grimaldo, 2020), 
the Bay of Biscay (France and Spain) (Prellezo and Maravelias, 2019) and Paki-
stan (Patil et al., 2018; WHOI, 2017).

6 One recent estimates suggests a total biomass of 10 billion tonnes (Irigoien et 
al., 2014), i.e. around 100 times the current global annual catch (FAO, 2020).

7 The mesopelagic zone is also believed to be the main site for organic matter 
mineralization, which re-supplies the upper layer with inorganic nutrients (Del 
Giorgio and Duarte, 2002; Vidal et al., 1999).

and widely distributed across the global ocean (Catul et al., 
2011; Davison et al., 2015). Given their abundance, their daily 
migration contributes significantly to the exchange of energy 
and carbon between ocean layers (Davison et al., 2013; 
Hudson et al., 2014; Trueman et al., 2014). Lanternfish connect 
primary consumers to higher trophic level predators and are 
an important part of the diet of many commercially exploited 
species, such as tuna (Catul et al., 2011; Choy et al., 2016, 2017, 
2013; Drazen and Sutton, 2017; Koslow et al., 2000; Naito et al., 
2013). Recent research suggests that they may also be potential 
sources of anticancer and antimicrobial compounds (Lauritano 
et al., 2020). See Figures 1 and 2.

2.1. Status of scientific knowledge

The mesopelagic zone is “chronically under-explored” (Sutton et 
al., 2020) and “mesopelagic fishes remain one of the least inves-
tigated components of the open-ocean ecosystem” (Irigoien et 
al., 2014). Observing mesopelagic organisms is technically chal-
lenging and costly because many species are shy and fragile, 
making it difficult to locate them and bring them to the surface 
for closer analysis. The biogeochemical consequences of diel 
vertical migration are not yet well known (Irigoien et al., 2014; 
Robinson et al., 2010), biomass estimates vary widely (Irigoien et 
al., 2014; Kaartvedt et al., 2012; Proud et al., 2019), and there are 
considerable gaps in our understanding of the role of the meso-
pelagic zone in the global carbon cycle (Costello and Breyer, 
2017; Jin et al., 2020; Liu et al., 2020; St. John et al., 2016).

A range of initiatives are underway to further explore and 
characterise the mesopelagic zone (see Annex I), including: 
highly complex, well-funded scientific expeditions that use 
expensive equipment and extensive physical and scientific infra-
structure; remote sensing projects that can be carried out from 
labs on land; and observations using relatively small and cheap 
instruments. 

Technology and equipment is being developed to observe, 
monitor and identify organisms in the mesopelagic zone (See 
Box 1), shedding new light on the ecosystems and food webs 
(Choy et al., 2017; Hoagland, 2020). Scientists observe factors 
such as light, water temperature and composition, microor-
ganisms, and animal behaviour; monitor and quantify vertical 
particle flux in various locations; use DNA sequences to identify 
organisms from water column samples; and build models and 
maps to understand and explain large-scale migrations. 

In 2019, the European Union (EU) funded two projects on 
mesopelagic fisheries with a combined budget of just over €13 
million (Annex I):8

8 Partners include private sector actors with interests in fisheries. Antecedents 
to such projects include a 2004 meeting of fisheries scientists from Iceland, 
the Faroe Islands, Norway, and Russia, which discussed the development of 
a “Nordic project” to explore possible fishery development (“Workshop on 
mesopelagic fish,” 2004) and a 2017 proposal by the Norwegian Institute of 
Marine Research for a project entitled, “Mesopelagic Initiative: Unleashing new 
marine resources for a growing human population” (Norwegian Institute of 
Marine Research, 2017).
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Source: U.S. Department of 
Energy. Carbon Cycling and 
Biosequestration: Report 
from the March 2008 
Workshop, DOE/SC-108, 
U.S. Department of Energy 
Office of Science (p. 81), 
https://public.ornl.gov/site/
gallery/detail.cfm?id=326.

FIGURE 1. Marine food web and carbon flows

FIGURE 2. Lanternfish

Light-producing photo-
phores are visible on the 
side and belly, which may 
be used for camouflage and 
communication. © Paul 
Caiger, WHOI
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BOX 1. INNOVATIVE OBSERVATION 
TECHNIQUES UNDER DEVELOPMENT AT 
WOODS HOLE

MesoBot (1) is an automated underwater vehicle (AUV) 
that uses cameras and lights to non-invasively follow meso-
pelagic animals, track the fate of descending particles, and 
follow rising bubbles and droplets. This enables scientists to 
characterise behaviour over extended periods. The Mesobot 
can follow animals for a full day as they undertake their 
migrations, follow particles and aggregates as they sink, 
and track bubbles from seeps as they rise. The robot will 
also carry a pumped-filter sampler, enabling it to capture 
geochemical samples, plankton, microbes, or seawater.

Deep-See (2) is a sensor-filled platform for observing 
mesopelagic animals, allowing scientists to estimate their 
biomass and identify their species. The vehicle is towed 
behind a research ship and transmits data back to scientists 
on board in real-time. The Deep-See carries camera systems, 
sonars, and sensors for measuring oxygen, currents, and 
other seawater properties, as well as a sampling device to 
collect water for genetic analysis.

MINION (3) is a small, inexpensive instrument equipped 
with cameras, seawater sensors and an acoustic recorder. 
Once deployed, MINION sinks to and drifts through the 
mesopelagic zone, allowing its cameras to record the rate 
and quantity of particles falling. The MINION also has a clear 
glass panel on top that accumulates particles that can be 
studied through a camera.

1. https://www.whoi.edu/what-we-do/explore/underwater-vehicles/auvs/mesobot/

2. https://twilightzone.whoi.edu/deep-see/ Photo by Veronique LaCapra, WHOI

3. https://www.whoi.edu/multimedia/minion-robots-in-the-ocean-twilight-zone/

https://www.whoi.edu/what-we-do/explore/underwater-vehicles/auvs/mesobot/
https://twilightzone.whoi.edu/deep-see/
https://www.whoi.edu/multimedia/minion-robots-in-the-ocean-twilight-zone/
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 — The MEESO project (“Ecologically and Economically 
Sustainable Mesopelagic Fisheries”) aims to better under-
stand mesopelagic biomass and ecosystem services and to 
“assess options to sustainably manage and govern exploita-
tion of mesopelagic resources”.9

 — The SUMMER project (“Sustainable Management of Meso-
pelagic Resources”) aims to “evaluate whether and how 
mesopelagic resources can be exploited without compro-
mising the essential ecosystem services they provide”, 
including exploring “the potential of mesopelagic organisms 
for pharmaceutical and nutraceutical products, processed 
human food and animal feed, and to evaluate the intan-
gible value of the ecosystem for production of high-value 
products”.10

2.2. Status of fishery development

The possibility that the mesopelagic zone could support 
commercial fisheries has been known since the 1960s 
(Shotton, 1997), but few concerted attempts have been made 
to exploit the stocks (Standal and Grimaldo, 2020).11 Meso-
pelagic species are unlikely to be harvested for direct human 
consumption as they are unpalatable (Gewin, 2016) and may 
contain unsafe levels of harmful environmental pollutants, 
such as cadmium and arsenic (Olsen et al., 2020; Wiech et 
al., 2020). They could nonetheless be processed for use in 
fish meal and, owing to their high omega-3 content, nutri-
tional supplements (Alvheim et al., 2020; Koizumi et al., 2014; 
Norwegian Institute of Marine Research, 2017; Olsen et al., 
2020; St. John et al., 2016).

World annual catch of mesopelagic fish averaged just 
10,640 tonnes per year between 1970 and 2015 (Remesan et 
al., 2019), with efforts concentrated in the following regions:
 — North Atlantic Russian vessels caught 13,000 tonnes 

of lanternfish between 2001-2002 and Icelandic vessels 
caught 73,000 tonnes of silvery lightfish between 2009-
2011, but Russia and Iceland have not subsequently pursued 
the fishery (Thorvik, 2017). In recent years, Norway has 
seen a “very keen interest among vessel owners” (Thorvik, 
2017) and has issued a number of fishing licences.12 
 — South Atlantic A Soviet fishery in the Southern Atlantic 

began in 1977, with catches by former USSR countries 
reaching 51,680 tonnes in 1992, after which the fishery 
ceased (Shotton, 1997). About 20,000 tonnes of lantern-
fish were caught per year in the waters around South 
Georgia between 1988-1990, increasing to 78,488 tonnes 

9 https://www.meeso.org/About/Objectives.

10 https://summerh2020.eu/about-summerh2020/.

11 Mesopelagic fishing faces some technical challenges, but recent studies 
have proposed various possible approaches (Grimaldo and Grimsmo, 2018; 
Remesan et al., 2019).

12 46 licences were reportedly issued between July 2016-April 2017 (WHOI, 
2017), though in 2019 only 3 “preliminary licenses for trial fisheries” were 
issued (Standal and Grimaldo, 2020).

in 1991 (Hulley, 1996). In 2011, two South African compa-
nies caught about 8,000 tons that they successfully 
processed into fishmeal and fish oil. A total of 5,830 tons 
of lanternfish were subsequently landed off the coast of 
South Africa in 2018 (Daly, 2019).
 — Indian Ocean The Arabian Sea, and the Gulf of Oman in 

particular, is one of the most investigated and potentially 
productive areas (FAO, 2001; Gjsaeter, 1984; Remesan 
et al., 2016; Shotton, 1997; Valinassab et al., 2007), with 
biomass estimated at 5-20 million tonnes (Norwegian 
Institute of Marine Research, 2017; Remesan et al., 2016). 

3. LEGAL FRAMEWORK

3.1. UN Convention on the Law of the 
Sea (1982)

The United Nations Convention on the Law of the Sea 
(UNCLOS) is widely considered to be the “Constitution for 
the Ocean” (Koh, 1982), establishing a 

legal order for the seas and oceans which will facili-
tate international communication, and will promote the 
peaceful uses of the seas and oceans, the equitable and effi-
cient utilisation of their resources, the conservation of their 
living resources, and the study, protection and preservation 
of the marine environment.13 

UNCLOS sets out a number of maritime zones under State 
jurisdiction, which are measured from a defined baseline, 
generally the low-water mark. See Figure 3.

The high seas encompass the water column beyond the 
exclusive economic zones (EEZ) of coastal States14 and are 
governed by the longstanding “freedom of the high seas” 
principle. UNCLOS provides a non-exhaustive list of these 
freedoms,15 including the freedom to fish and conduct scien-
tific research. UNCLOS places conditions on the exercise of 
these freedoms, making them subject to a range of obliga-
tions and responsibilities to other States and to the marine 
environment (Young, 2016). Other agreements also restrict 
these freedoms through the imposition of obligations and the 
application of modern legal principles, such as the precau-
tionary principle (Brooks et al., 1995; Freestone, 2008; Free-
stone et al., 2006). 

In relation to the living resources of the high seas, all States 
have the duty to:16

13 United Nations Convention on the Law of the Sea (UNCLOS, 1982), preamble.

14 I.e. “all parts of the sea that are not included in the exclusive economic zone, 
in the territorial sea or in the internal waters of a State, or in the archipelagic 
waters of an archipelagic State”. UNCLOS, Article 86.

15 Article 87.

16 Articles 117-119.

https://www.meeso.org/About/Objectives
https://summerh2020.eu/about-summerh2020/
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 — “take, or to cooperate with other States in taking, such 
measures for their respective nationals as may be necessary 
for the conservation of the living resources of the high seas”;
 — “cooperate with each other in the conservation and manage-

ment of living resources in the areas of the high seas”; 
 — “enter into negotiations with a view to taking the meas-

ures necessary for conservation of the living resources 
concerned” where their nationals exploit living resources in 
the same area; 
 — cooperate to establish subregional or regional fisheries 

organizations; and
 — take a range of measures, including considering associated 

and dependent species and contribute and exchange avail-
able scientific information, catch and fishing effort statistics, 
and other data.

3.2. Convention for Biological Diversity 
(1992)

Under the Convention on Biological Diversity (CBD), Parties are 
responsible for ensuring that activities within their jurisdiction 
or control do not cause damage to the environment of other 
States or ABNJ.17 Parties must cooperate, directly or through 

17 Article 3. The CBD applies, in relation to each Contracting Party, “in the case 
of processes and activities, regardless of where their effects occur, carried out 
under its jurisdiction or control, within the area of its national jurisdiction or 
beyond the limits of national jurisdiction” (Article 4 (b)). The CBD therefore 
expressly applies to processes and activities that may affect biodiversity in 
ABNJ, though not to the components of biodiversity themselves. While the 
extent of the CBD’s mandate in ABNJ has been debated (Gjerde and Ruls-
ka-Domino, 2012), Parties have, in practical terms, limited the role of the CBD 
in relation to ABNJ to the provision of scientific and technical information and 
advice.

competent international organizations, to ensure the conserva-
tion and sustainable use of marine biodiversity.18 

Parties to the CBD have adopted voluntary guidelines for the 
consideration of biodiversity in environmental impact assess-
ments (EIA) and strategic environmental assessments (SEA) 
in ABNJ.19 Parties have also developed a scientific process to 
describe “ecologically or biologically significant marine areas” 
(EBSAs) (Bax et al., 2015; Dunn et al., 2014; Johnson et al., 
2018).20 Description of an EBSA does not establish any manage-
ment measures, though a decision of the CBD COP encourages 
Parties, Governments and competent intergovernmental organ-
izations to cooperate to adopt measures for conservation and 
sustainable use (including by establishing MPAs).21 Given the 
limited available scientific knowledge, few EBSAs have focused 
on the mesopelagic zone.22 

18 Article 5.

19 CBD Decision XI/18 (2012) Marine and Coastal Biodiversity (UNEP/CBD/COP/
DEC/XI/18) https://www.cbd.int/doc/decisions/cop-11/cop-11-dec-18-en.pdf.

20 I.e. “geographically or oceanographically discrete areas that provide important 
services to one or more species/populations of an ecosystem or to the 
ecosystem as a whole, compared to other surrounding areas or areas of similar 
ecological characteristics (…)”. CBD Decision XI/17 (2012) Marine and coastal 
biodiversity: ecologically or biologically significant marine areas (UNEP/ 
CBD/COP/DEC/XI/17) https://www.cbd.int/doc/decisions/cop-11/cop-11-dec-
17-en.pdf.

21 CBD Decision X/29 (2010) Marine and coastal biodiversity  
(UNEP/CBD/COP/10/27) https://www.cbd.int/doc/decisions/cop-10/full/
cop-10-dec-en.pdf.

22 The Arabian Sea Oxygen Minimum Zone is one notable EBSA based on the 
productivity of mesopelagic ecosystems and lanternfish (https://chm.cbd.int/
database/record?documentID=237787). The North-East Pacific White Shark 
Offshore Aggregation Area EBSA was described based partly on its unexpect-
edly high productivity, which may be due the diel migrations of mesopelagic 
species (https://chm.cbd.int/database/record?documentID=204043).

FIGURE 3. Maritime zones under UNCLOS

Source: Riccardo Pravettoni, GRID-Arendal. http://www.grida.no/graphicslib/detail/marittime-zones_e96c.

https://www.cbd.int/doc/decisions/cop-11/cop-11-dec-18-en.pdf
https://www.cbd.int/doc/decisions/cop-11/cop-11-dec-17-en.pdf
https://www.cbd.int/doc/decisions/cop-11/cop-11-dec-17-en.pdf
https://www.cbd.int/doc/decisions/cop-10/full/cop-10-dec-en.pdf
https://www.cbd.int/doc/decisions/cop-10/full/cop-10-dec-en.pdf
https://chm.cbd.int/database/record?documentID=237787
https://chm.cbd.int/database/record?documentID=237787
https://chm.cbd.int/database/record?documentID=204043
http://www.grida.no/graphicslib/detail/marittime-zones_e96c
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3.3. The UN Fish Stocks Agreement 
(1995)

The 1995 UN Fish Stocks Agreement (UNFSA)23 further speci-
fies how States are to give effect to their duties to cooperate 
under UNCLOS for the conservation and management of “highly 
migratory fish stocks and straddling fish stocks”. The Agree-
ment imposes an obligation on contracting parties to coop-
erate with and through RFMOs to manage such stocks24 and to 
establish RFMOs where they do not exist.25 It also defines some 
guiding principles, including the precautionary and ecosystem 
approaches. See Figure 4.

With regards to exploratory fisheries, UNFSA requires that 
States:26

adopt as soon as possible cautious conservation and 
management measures, including, inter alia, catch limits and 
effort limits. Such measures shall remain in force until there 
are sufficient data to allow assessment of the impact of the 

23 Agreement for the Implementation of the Provisions of the United Nations 
Convention on the Law of the Sea of 10 December 1982 relating to the Conser-
vation and Management of Straddling Fish Stocks and Highly Migratory Fish 
Stocks. The UNFSA was the second Implementing Agreement to UNCLOS 
following the 1994 Agreement related to the implementation of Part XI of 
UNCLOS (regarding seabed minerals). The Agreement entered into force in 
2001.

24 Article 8(3).

25 Article 8(5).

26 Article 6.

fisheries on the long-term sustainability of the stocks, where-
upon conservation and management measures based on that 
assessment shall be implemented. The latter measures shall, 
if appropriate, allow for the gradual development of the 
fisheries.

UN General Assembly (UNGA) resolution 60/31 (2005)27 
encouraged States to recognize that the general principles of 
the UNFSA should apply to discrete fish stocks in the high seas 
as well as straddling and highly migratory stocks.28 Since the 
2006 UNFSA Review Conference,29 States have applied UNFSA 
to discrete high seas stocks and RFMOs have been established 
to manage deep-sea fisheries. The obligations contained in 
UNCLOS and UNFSA therefore appear to require States to 
cooperate to manage mesopelagic fish stocks, either through 
an RFMO or by entering into other appropriate arrangements 
consistent with the principles of UNFSA.30 

27 UNGA resolution 60/31 (10 March 2006). A/Res/60/31. At https://docu-
ments-dds-ny.un.org/doc/UNDOC/GEN/N05/489/40/PDF/N0548940.
pdf?OpenElement (paragraph 12; see also paragraph 65).

28 UNFSA applies to highly migratory and straddling fish stocks. Though not 
formally defined in any instrument, the term “discrete high seas fish stock” is 
commonly used to denote stocks that occur wholly outside EEZs (Maguire et 
al., 2006; Takei, 2013).

29 https://www.un.org/depts/los/reference_files/Compilation_recommenda-
tions_adopted_at_Review_Conf_2006_and_resumed_Review_Conf_2010.
pdf, paragraph 18(c), (e), 19.

30 UNFSA, Article 8 

FIGURE 4. General RFMOs (i.e. non-tuna)

Source: Løbach et al. (2020).

https://documents-dds-ny.un.org/doc/UNDOC/GEN/N05/489/40/PDF/N0548940.pdf?OpenElement
https://documents-dds-ny.un.org/doc/UNDOC/GEN/N05/489/40/PDF/N0548940.pdf?OpenElement
https://documents-dds-ny.un.org/doc/UNDOC/GEN/N05/489/40/PDF/N0548940.pdf?OpenElement
https://www.un.org/depts/los/reference_files/Compilation_recommendations_adopted_at_Review_Conf_2006_and_resumed_Review_Conf_2010.pdf
https://www.un.org/depts/los/reference_files/Compilation_recommendations_adopted_at_Review_Conf_2006_and_resumed_Review_Conf_2010.pdf
https://www.un.org/depts/los/reference_files/Compilation_recommendations_adopted_at_Review_Conf_2006_and_resumed_Review_Conf_2010.pdf
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Although RFMOs currently only monitor and manage a small 
fraction of high seas fish species (Crespo et al., 2019), their 
conventions provide broad legal mandates covering mesope-
lagic fish stocks.31 A State planning to fish in the mesopelagic 
zone would therefore be required to inform the relevant RFMO 
of its plans and comply with any applicable provisions (e.g. 
protocols concerning the approval of an exploratory fishery).

3.4. UN General Assembly resolution 
61/105 (2006)

In 2006, UNGA resolution 61/10532 called upon all States to 
apply the precautionary and ecosystem approaches to the 
conservation, management and exploitation of fish stocks, 
including discrete high seas fish stocks, to the prevention of 
significant adverse impacts on vulnerable marine ecosystems 
(VMEs), and to the protection of marine biodiversity. States 
“individually and, as appropriate, through regional and subre-
gional fisheries management organizations and arrangements 
with competence over discrete high seas fish stocks, are to 
adopt the necessary measures to ensure the long-term conser-
vation, management and sustainable use of such stocks”.33 The 
resolution also calls upon States and RFMOs to collect catch and 
effort data, and fishery-related information and, where appro-
priate, report this to the FAO.34 

3.5. Guidance in non-binding 
instruments

The FAO Code of Conduct for Responsible Fishing (1995) sets 
out general principles applicable to all fisheries and echoes 
UNFSA in calling for the adoption of cautious conservation and 
management measures for new fisheries. The FAO International 
Action Plan to Prevent, Deter and Eliminate Illegal, Unreported 
and Unregulated Fishing (IPOA-IUU, 2001) defines “unregu-
lated” fishing as fishing “in areas or for fish stocks in relation 
to which there are no applicable conservation or management 
measures and where such fishing activities are conducted in a 
manner inconsistent with State responsibilities for the conser-
vation of living marine resources under international law”. This 
definition suggests that any fishery commenced without a prior 
assessment of sustainability and biodiversity impacts would be 
strongly discouraged by the international community.

31 For example, the objective of the North-East Atlantic Fisheries Commission 
(NEAFC) is to “ensure the long-term conservation and optimum utilisation of the 
fishery resources”, which is defined as “resources of fish, molluscs, crustaceans 
and including sedentary species” (excluding, “in so far as they are dealt with by 
other international agreements, highly migratory species listed in [UNCLOS], 
and anadromous stocks”). Convention on Future Multilateral Cooperation in 
North-East Atlantic Fisheries, https://www.neafc.org/system/files/Text-of-
NEAFC-Convention-04.pdf. Other RFMO conventions contain similar provisions.

32 UNGA resolution 61/105. A/RES/61/105. 6 March 2007. https://undocs.org/
en/A/RES/61/105&Lang=E. 

33 Ibid, para. 5.

34 UNGA resolution 61/105, para. 6.

BOX 2. SUMMARY OF LEGAL 
OBLIGATIONS APPLICABLE TO 
DEVELOPMENT OF A NEW MESOPELAGIC 
FISHERY

 — Protect the marine environment and ensure that activi-
ties do not cause damage to the environment of other 
States or ABNJ.

 — Adopt measures to ensure long-term conservation, 
management and sustainable use.

 — Apply the precautionary and ecosystem approaches.
 — Cooperate to manage mesopelagic fish stocks, either 

through an RFMO or by entering into other appropriate 
arrangements consistent with the principles of UNFSA.

 — Where the stock is covered by an RFMO, comply with 
relevant RFMO regulations (e.g. on exploratory fisheries).

4. GOVERNANCE CHALLENGES

4.1. Limited scientific knowledge

A scientifically valid stock assessment is the foundation of 
fisheries management (Hilborn et al., 2020; Melnychuk et al., 
2017), but the best available science does not currently allow 
for such an assessment to be made for mesopelagic fish. 
Effective governance will therefore not be possible without 
further development of our scientific understanding of the 
mesopelagic zone. As noted by the FAO Fishery Managers 
Guidebook (Cochrane, 2002), “uncertainty pervades fish-
eries management and hinders informed decision-making. 
The greater the uncertainty, the more conservative should be 
the approach”.35

4.2. Weak obligations on 
environmental assessment for 
exploratory fisheries

The UNFSA provisions on exploratory fisheries only require 
assessment and management of the target stock, rather than 
a more comprehensive environmental assessment of the 
potential impacts of a proposed fishery on marine biodiversity 
as a whole. Such an assessment would therefore not consider 
potential impacts on non-target species, the food web, asso-
ciated habitats, and the wider ecosystem. Similarly, RFMO 
processes for approving exploratory fishing, where there are 

35 I.e. “as uncertainty increases, realised yield as a proportion of estimated 
maximum average yield should be decreased”.

https://www.neafc.org/system/files/Text-of-NEAFC-Convention-04.pdf
https://www.neafc.org/system/files/Text-of-NEAFC-Convention-04.pdf
https://undocs.org/en/A/RES/61/105&Lang=E
https://undocs.org/en/A/RES/61/105&Lang=E
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such processes in place, generally focus on bottom fishing 
and would likely not result in the conduct of a comprehensive 
environmental assessment.36

4.3. Inadequate institutional framework

As UNFSA imposes an obligation on contracting parties to coop-
erate with and through RFMOs, these bodies have become the 
preferred vehicle for international cooperation on the manage-
ment of high seas fisheries, but there are significant constraints 
on their capacity to effectively regulate a new mesopelagic 
fishery. A lack of stakeholder consultation and limited inte-
gration of biodiversity considerations into management are 
of particular concern, as these are critical components of an 
ecosystem approach (Fischer, 2020; Garcia et al., 2003). In addi-
tion, decision-making modalities limit the adoption of effective 
conservation measures (McDorman, 2005; Pentz and Klenk, 
2017), cooperation between RFMOs is limited (Bell et al., 2019; 
Haas et al., 2020b), and they are not currently well-equipped 
to effectively respond to the emerging management challenges 
posed by climate change (Pentz et al., 2018; Pentz and Klenk, 
2017; Pinsky, 2018).

As flag States are ultimately responsible for the develop-
ment of management measures and compliance with these 
measures, the performance of RFMOs is highly dependent on 
national interests and external factors (Fischer, 2020; Pons et 
al., 2018a).37 Participation and influence of developing coastal 
States is often limited (Fischer, 2020)38 and members frequently 
act counter to the advice of RFMO scientific bodies (Galland et 
al., 2018; Gianni et al., 2016; Wright et al., 2015). Even RFMOs 
that exemplify best practices "still exhibit compliance shortfalls" 
because they “cannot be expected to completely prevent or 
eliminate infractions by its members” (Koehler, 2018).

4.3.1. Limited participation, consultation and 
transparency
Only States having a “real interest” in a fishery—usually inter-
preted as requiring involvement in extractive fishing activ-
ities —may become a member of an RFMO (Molenaar, 2000;  

36 Some RFMOs have developed more detailed and generally applicable approval 
procedures for exploratory fisheries. For example, the South Pacific RFMO 
(SPRFMO) would require the submission of a Fisheries Operation Plan (FOP) 
for a proposed mesopelagic fishery, wherein the proponent provides a range 
of information, to the extent it is available. The FOP is then considered by the 
SPRFMO Scientific Committee and the Compliance and Technical Committee, 
and approved by the SPRFMO Commission. No public consultation is required, 
but the documents are made available online. See CMM 13-2020, https://
www.sprfmo.int/assets/Fisheries/Conservation-and-Management-Measu-
res/2020-CMMs/CMM-13-2020-Exploratory-Fisheries-31Mar20.pdf.

37 I.e. RFMOs tend to engage less in research, management and enforcement 
where there is a greater number of member countries, greater economic 
dependency on the resources, lower mean per capita gross domestic product, 
a greater number of fishing vessels, and smaller vessels.

38 Despite the potentially significant impacts of high seas fishing on ecosystems 
and species within their national waters (Popova et al., 2019).

Serdy, 2017).39 As RFMOs do not consult with external stake-
holders as part of management processes (Fischer, 2020), there 
is limited opportunity for the interests of non-fishing States and 
other stakeholders, or the information and expertise of external 
scientists, to be effectively represented and considered (Fischer, 
2020; Guggisberg, 2019; Petersson et al., 2019). Although 
RFMOs generally provide a high level of external transparency 
(Clark et al., 2015; Fischer, 2020), internal decision-making 
procedures are often opaque (Fischer, 2020), and it is “difficult 
to grasp these organizations’ activity as a whole [as] the tech-
nical nature and sheer variety of measures adopted by RFMOs 
often hinder understanding of a subject that is already complex 
in and of itself” (Oanta, 2018).

4.3.2. Limited integration of biodiversity 
concerns into fisheries management
The priority of RFMO Members has generally been "first and 
foremost to guide the exploitation of fish stocks" and while 
"conservation is part of nearly all their mandates, they have 
yet to demonstrate a genuine commitment to it on the water" 
(Cullis-Suzuki and Pauly, 2010). Progress has been made in 
recent years (Friedman et al., 2018; Haas et al., 2020b; Scanlon, 
2018) and RFMOs are “slowly improving over time and learning 
from each other” (Scanlon, 2018), but major shortcomings 
remain. RFMO Members are not taking the management actions 
necessary to manage non-target species (Gilman et al., 2014), 
protect vulnerable marine ecosystems (see Section 5.3), and 
apply an ecosystem approach (Juan-Jordá et al., 2018). As such, 
RFMOs have had only limited success in ensuring the conserva-
tion and sustainable use of marine biodiversity (Bell et al., 2019; 
Crespo et al., 2019; Haas et al., 2020b; Juan-Jordá et al., 2018; 
Pons et al., 2018b).

5. OPTIONS FOR STRENGTHENING 
GOVERNANCE

5.1. Proactive engagement by RFMO 
members

Members of RFMOs could take proactive steps to strengthen the 
governance framework for mesopelagic fisheries by, for example: 
 — Developing more comprehensive provisions and procedures 

for the assessment and approval of exploratory fisheries. 
Such provisions could better account for the specificities 
of the mesopelagic zone by requiring consideration of the 
potential impacts of fishing on the broader ecosystem, 
including on the carbon cycle and food web.
 — Providing for meaningful stakeholder consultation and 

observer participation. This would allow for the integration 
of a wide range of “important expertise, data, and views 

39 UNFSA Article 8. Pinsky (2018) notes that participatory rights are “ zealously 
guarded by current constituents”.
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that are of interest for scientific assessments and can benefit 
the adoption of practicable and efficient measures” (Fischer, 
2020).
 — Recognising that the current interpretation of the “real 

interest” requirement precludes ecosystem-based manage-
ment as it focuses narrowly on economic activities and 
excludes States with non-extractive interests in a fishery. 
RFMO mandates and procedures could be updated to allow 
for broader participation.
 — Committing to enhanced transparency, which could “ensure 

the equal participation of all institutional actors in the activ-
ities and outcomes of an RFMO” (Fischer, 2020). This would 
help ensure that the interests of the international community 
in maintaining the ecosystem services provided by the meso-
pelagic zone receive consideration alongside fishing interests.
 — Requiring Members to report any planned research cruises 

investigating the mesopelagic zone. This would ensure that 
the secretariat and members are aware of ongoing activities.40

 — Actively participating in RFMO scientific bodies, seeking to 
place mesopelagic fisheries on the agenda and foster aware-
ness of possible future developments.

5.2. International guidelines

A set of international guidelines could be developed for 
mesopelagic fisheries. The FAO has previously played an 
active role in guiding the development of fisheries through 
various instruments and guidelines, such as the Code of 
Conduct for Responsible Fisheries (1995) and the Interna-
tional Guidelines for the Management of Deep-Sea Fisheries 
in the High Seas (2009).

The current lack of scientific knowledge upon which to 
base such guidelines again presents a major challenge, so 
it may be more opportune to consider this option once the 
science is further advanced. Alternatively, such guidelines 
could tentatively describe approaches for exploratory fish-
eries and recommend that commercial-scale exploitation 
not be approved pending further scientific developments.

5.3. A United Nations General Assembly 
resolution

Discussions related to the law of the sea, and to UNCLOS 
and ABNJ in particular, have historically been held under 
the auspices of the UNGA (Wright et al., 2018). States have 
frequently discussed emerging ocean issues at the UNGA and 
have cooperated to pass resolutions that advance the conser-
vation and sustainable use of marine resources. 

States could therefore seek to call attention to mesopelagic 
fisheries through a UNGA resolution, calling for action, indi-
vidually and through RFMOs, to:

40 For example, trial fishing has been conducted within the NEAFC manage-
ment area (Grimaldo et al., 2018), though this has not been discussed at the 
Commission.

 — Apply a high level of precaution to the development of 
fisheries known to play a critical role in global climate 
processes and food webs;
 — Cooperate to conduct a strategic environmental assess-

ment of potential fisheries (see Section 5.4); 
 — Ensure that a thorough environmental impact assessment 

is conducted prior to commencement of any new fishing 
activity;
 — Ensure that new fishing activities are not authorized unless 

they can be managed in a way that avoids significant 
adverse impacts on mesopelagic ecosystems, associated 
and dependent species, and ecosystem services; and
 — Close certain areas to mesopelagic fishing to protect the 

full range of biodiversity and ecosystem services.

Experience with the implementation of the high seas 
bottom fisheries resolutions suggests that a UNGA resolu-
tion could raise awareness and build momentum for action, 
but would be far from sufficient to ensure effective protection 
of mesopelagic ecosystems and sustainable use of fish stocks. 
Following the passage of UNGA resolution 61/105 in 2006, 
there was broad support in the international community to 
ensure that all high seas bottom fisheries were covered by an 
RFMO. A number of new RFMOs were established, but there 
remained “reluctance on the part of many States and RFMOs 
to close high seas areas to protect VMEs” (Gianni et al., 2011) 
and implementation has been slow and uneven (Gianni et al., 
2016; Rogers and Gianni, 2010; Weaver et al., 2011; Wright et 
al., 2015).41

5.4. A high seas treaty

States are currently negotiating an international legally 
binding instrument under UNCLOS on the conservation and 
sustainable use of marine biodiversity in ABNJ (BBNJ Agree-
ment),42 which provides a unique opportunity to strengthen 
existing environmental obligations and impetus for closer 
cooperation (Gjerde and Wright, 2019; Wright et al., 2019). 
The instrument could strengthen the governance framework 
for mesopelagic fisheries by supporting RFMOs, guiding appro-
priate environmental assessments, and providing for the desig-
nation of protected areas.

41 In addition to requiring protection and assessment, “move-on” rules were 
implemented in an attempt to allow fishing in a precautionary manner. Such 
rules required vessels to cease fishing in an area when bycatch of certain “indi-
cator species” exceeded an agreed threshold, but flawed design and imple-
mentation (Auster et al., 2011) meant that few vessels ever reported having 
ceased fishing operations in compliance with such rules (Gianni et al., 2016; 
Wright et al., 2015).

42 UNGA resolution 72/249. International legally binding instrument 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 jurisdic-
tion. https://undocs.org/en/a/res/72/249.

https://undocs.org/en/a/res/72/249
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5.4.1. Supporting RFMOs
The BBNJ Agreement presents an opportunity to support and 
complement RFMOs, e.g. by providing:
 — An overarching set of governance and conservation prin-

ciples that can guide decision making, encourage RFMOs 
to integrate biodiversity considerations into their deliber-
ations and management measures, and harmonise under-
standing and implementation of an ecosystem approach 
across organisations.43

 — A Scientific and Technical advisory body, assisted by a 
clearing house mechanism, that could help collate the best 
available science concerning the mesopelagic zone.
 — Greater coherence and exchange between management 

bodies and measures.44 
 — A forum or process through which RFMOs can engage 

external stakeholders, involve the wider scientific 
community, and report on progress, thereby increasing 
transparency.

In turn, RFMOs could play an important role in implementa-
tion of the BBNJ Agreement, for example by contributing their 
significant regional and sectoral expertise to global govern-
ance processes.

5.4.2. Strengthening environmental 
assessments
Although UNCLOS requires States to carry out an environ-
mental assessment when they have “reasonable grounds for 
believing that planned activities under their jurisdiction or 
control may cause substantial pollution of or significant and 
harmful changes to the marine environment”,45 it does not 
provide any guidance, minimum standards, or reporting mech-
anism. As a result, these provisions have seen limited imple-
mentation (Ma et al., 2016; Warner, 2009).

The BBNJ Agreement is expected to strengthen these provi-
sions, though it is not yet clear to what extent it will reflect 
accepted good practice in environmental assessment. Ideally 
the process should be, inter alia (Doelle and Sander, 2020): 
jointly designed and implemented; appropriate for the scale 
and complexity of the proposal; transparent and accountable; 
and accompanied by meaningful public participation.

No coherent approach to environmental assessment 
emerges from the current draft text (much of which remains 
in brackets, denoting a lack of consensus), though two broad 

43 In particular, “significant differences exist between the objectives of some 
of the older RFBs, which are exclusively aimed at the sustainable utilisation 
and conservation of target species, and the newer RFBs, which pursue an 
ecosystem approach to fisheries” (Billé et al., 2016; Rochette et al., 2015). 

44 For example, exploitation of a mesopelagic fish stock may have implications 
for tuna management—such linkages could be identified and communicated 
through the Conference of Parties or subsidiary bodies.

45 UNCLOS, Article 206. States must also publish reports of the results obtained 
from such processes or “provide such reports at appropriate intervals to the 
competent international organizations, which should make them available to 
all States” (Article 205).

alternatives can be discerned: 
 — 1. An “internationalized” process, developing global 

minimum standards and providing for global consultation 
and review; 
 — 2. A minimal State-based process that would exempt 

proposed activities from EIA requirements if a relevant 
body already has rules and guidelines in place46 or “a 
competent body with a mandate for EIAs already exists.”47 

The first approach provides clarity by harmonizing stand-
ards across organisations and sectors. Under this vision, the 
proponent of a mesopelagic fishery would be required to apply 
the EIA standards and procedures in the BBNJ Agreement, in 
addition to meeting any applicable obligations under RFMO 
regulations.

The second approach appears to reduce clarity by raising 
further questions as to the applicable EIA requirements in 
different situations. Under some of the proposed textual 
suggestions, a mesopelagic fishery would be exempt from 
complying with EIA standards and procedures in the BBNJ 
Agreement,48 even if no EIA would actually be required by 
the relevant body or if the assessment is lacking.49 This would 
leave approval of a new fishery in the hands of a small number 
of RFMO member States, based upon a rudimentary assess-
ment that does not account for the full range of potential 
impacts (such as the role of the species in the wider ecosystem 
and the global carbon cycle).

5.4.3. Providing for strategic environmental 
assessment
While the focus of negotiations has been on the thresh-
olds and procedures for EIAs, interest in the potential role 
of broader SEAs is growing. Given the global significance of 
mesopelagic ecosystems, a proposal to start a new fishery 
would be a clear candidate for an international SEA process. 
An SEA would require a study of the mesopelagic ecosystem 
to better understand the interconnectedness of the food webs, 
the distribution of fish stocks, and the ecosystem services that 
these stocks provide.

46 Article 23.4. Alt. 2.

47 Article 23.4. Alt. 3.

48 Article 23.4. Alt 2 & Alt 3.

49 Including Article 23.4. Alt 4.
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TABLE 1. Comparison of EIA and SEA
EIA SEA

Scale Project Policy, program, plan, region

Focus Determining whether 
a proposed project or 
activity is allowed to 
proceed, and under 
what conditions

Understanding the potential 
impacts of longer-term policies, 
plans and programmes

Process Linear process with 
clearly defined stages, 
from proposal to 
decision and review

Multi-stage, iterative process 
with feedback loops

Scope Emphasis on mitigating 
environmental impacts 
of a specific project
Considers limited 
range of project 
alternatives
Limited review of 
cumulative impacts

Emphasis on meeting balanced 
environmental, social and 
economic objectives and 
steering development and 
implementation of policies, 
programmes and plans
Considers a broad range of 
alternative scenarios 
Incorporates consideration of 
cumulative impacts

Responsibility Usually prepared 
and/or funded by the 
project proponents

Conducted independently of 
any specific project proponent, 
generally by a mandated body

Marine protected areas
Ecologically connected networks of MPAs are crucial for 
sustaining high seas ecosystems and increasing resilience to 
climate change (Ceccarelli and Fernandes, 2017; Green et al., 
2014; Grüss et al., 2014; O’Leary et al., 2018; Roberts et al., 2017; 
Scales et al., 2014; Sumaila et al., 2007). The Aichi Biodiversity 
Targets and SDG14 require protection of 10% of the Ocean,50 
but there is currently no global mechanism for the establishment 
of MPAs in ABNJ. The BBNJ Agreement is intended to provide 
such a mechanism, though States are yet to reach consensus on 
many key provisions concerning how an MPA would be proposed 
and implemented.

Mesopelagic ecosystems could ultimately be the subject of a 
proposal for an MPA under a new agreement, owing to: 
 — The interconnectedness of the mesopelagic zone, which 

necessitates integrated three-dimensional protection 
(O’Leary and Roberts, 2018);
 — The need to protect the entire water column ecosystem in 

order to ensure protection for other elements of high seas 
biodiversity (Drazen et al., 2020; O’Leary and Roberts, 
2018); and
 — The need to protect the carbon pump and increase resilience 

to climate change (Hoagland, 2020; Roberts et al., 2017 - 
see Figure 5).

50 Though recent scientific research suggests that at least 30% is necessary 
(30x30: A Blueprint for Ocean Protection, 2019; O’Leary et al., 2016).

BOX 3. COMPLEMENTARITY OF THE 
BBNJ AGREEMENT AND EXISTING 
MANAGEMENT BODIES

The extent to which a new instrument could be applied 
to mesopelagic fisheries will depend both on the provisions 
that are ultimately agreed and the political will of parties. 
According to the resolution establishing the negotiation 
process, the instrument must “not undermine existing rele-
vant legal instruments and frameworks and relevant global, 
regional and sectoral bodies”.51 Determining what this means 
in practice has proven to be a serious point of contention 
(Friedman, 2019; Scanlon, 2018; Wright et al., 2018, 2016) 
and a range of interpretations and alternative wordings have 
been offered.52 

A few States have argued that any consideration of 
fisheries would necessarily undermine RFMOs. Most States 
agree that if a BBNJ Agreement is to be successful in 
enhancing coherence and complementarity, it will neces-
sarily play a role in supporting fisheries management efforts 
and strengthening the inclusion of biodiversity considera-
tions in sectoral decisionmaking (Barnes, 2016; Friedman, 
2019; Haas et al., 2020a; Marciniak, 2017; Scanlon, 2018; 
Tladi, 2015; Wright et al., 2016).

5.5. A moratorium on mesopelagic 
fishing

Given the high level of uncertainty concerning the potential 
impacts of mesopelagic fisheries, States could agree to refrain 
from exploiting mesopelagic fisheries in order to allow time for 
scientific knowledge and management capacity to develop. 

Scientists and non-governmental organizations (NGOs)53 
have also begun to express their belief that exploitation should 
not commence before the science is sufficiently developed to 
enable effective management (Hidalgo and Browman, 2019; 
Martin et al., 2020):

considerably more resources will be required to conduct 
the research needed to support knowledge based manage-
ment of mesopelagic resources (…) large-scale exploitation 
of the mesopelagic should not begin until that information is 
incorporated into management tools (Hidalgo and Browman, 
2019).

51 UNGA Resolution 72/249, paragraph 7. See note 47.

52 E.g. “respects the competences of and does not undermine” (bracketed text in 
draft treaty) and “does not undermine the effectiveness of…” (proposed by the 
G77). 

53 E.g. Blue Marine Foundation, https://www.bluemarinefoundation.
com/2019/08/20/protecting-the-twilight-zone/. 

https://www.bluemarinefoundation.com/2019/08/20/protecting-the-twilight-zone/
https://www.bluemarinefoundation.com/2019/08/20/protecting-the-twilight-zone/
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Exploitation of mesopelagic fisheries on the west coast of 
the U.S. has already been prohibited until the management 
authority “has had an adequate opportunity to both assess the 
scientific information relating to any proposed directed fishery 
and consider potential impacts to existing fisheries, fishing 
communities, and the greater marine ecosystem”.54

There are a number of precedents for such a course of action 
at the international level, including: 
 — A moratorium on commercial whaling adopted by the Inter-

national Whaling Commission (IWC, 1982);55

 — A UNGA resolution establishing a moratorium on all large-
scale pelagic driftnet fishing on the high seas (1989);56

 — A moratorium on fishing for Alaska pollock, instituted 
pending negotiation of the Convention on the Conservation 
and Management of Pollock Resources in the Central Bering 
Sea (1994);57 and
 — The Agreement to Prevent Unregulated High Seas Fisheries 

in the Central Arctic Ocean (CAO Agreement, 2018).

54 Pacific Council, Comprehensive Ecosystem-Based Amendment 1 (2016) 
https://www.fisheries.noaa.gov/action/fisheries-west-coast-states-compre-
hensive-ecosystem-based-amendment-1-amendments-fishery. 

55 See IISD, Summary of the 67th meeting of the International Whaling Commis-
sion: 10-14 September 2018 (Earth Negotiations Bulletin 34(2), 2018) https://
enb.iisd.org/download/pdf/enb3402e.pdf.https://enb.iisd.org/download/pdf/
enb3402e.pdf.

56 UNGA resolution 44/225 (1989).

57 The moratorium came too late to prevent one of “the most spectacular fishery 
collapses to occur in the modern history of fisheries in the northern hemi-
sphere” (Bailey, 2011).

The CAO Agreement is of particular interest owing to its 
recent conclusion and to similarities with the mesopelagic 
issue (global significance, high levels of scientific uncertainty 
and absence of an effective governance framework). Following 
multiple calls for a moratorium,58 ten Parties59 agreed to prohibit 
unregulated commercial fishing in the CAO through the “appli-
cation of precautionary conservation and management meas-
ures as part of a long-term strategy to safeguard healthy marine 
ecosystems and to ensure the conservation and sustainable use 
of fish stocks”. The Agreement requires Parties to refrain from 
fishing until a management mechanism is agreed60 and imple-
ments a de facto commercial fishing moratorium for an initial 
period of 16 years.61 

58 E.g. from the Inuit Circumpolar Council and the Arctic 5 (see https://www.
inuitcircumpolar.com/press-releases/icc-applauds-adoption-of-central-arc-
tic-ocean-fishing-moratorium/) and the Declaration Concerning the Preven-
tion of Unregulated High Seas Fishing in the Central Arctic Ocean (the Oslo 
Declaration, https://www.regjeringen.no/globalassets/departementene/
ud/vedlegg/folkerett/declaration-on-arctic-fisheries-16-july-2015.pdf) 
respectively.

59 The United States, Canada, the Kingdom of Denmark, the European Union, 
Iceland, Japan, the Republic of Korea, the Kingdom of Norway, the People’s 
Republic of China, and the Russian Federation.

60 The Agreement allows fishing if either: 1. NEAFC were to allow commercial 
fisheries in its management area, in which case Parties to both could authorize 
their vessels to fish; or 2. negotiations to establish an RFMO were commenced, 
in which case commercial fisheries could begin during those negotiations and 
pending entry into force of the new instrument, provided mechanisms are also 
agreed to ensure that any such fishing is sustainable (Articles 3 & 5).

61 Central Arctic Ocean Agreement, Article 13(1). This period can then be followed 
by consecutive five-year extension periods under Article 13(2).

FIGURE 5. MPAs can mitigate and promote adaptation to the effects of climate change in the Ocean

Source: Roberts et al. (2017).

https://enb.iisd.org/download/pdf/enb3402e.pdf
https://enb.iisd.org/download/pdf/enb3402e.pdf
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A Joint Program of Scientific Research and Monitoring was 
established to consider whether the distribution, migration 
and abundance of fish in the CAO would support a sustain-
able commercial fishery.62 On that basis, Parties may deter-
mine whether to commence negotiations for fishing, including 
interim measures.63 Measures for exploratory fishing are to be 
developed, ensuring that exploration is appropriately limited in 
duration, scope and scale.64

6. CONCLUSION

Scientific understanding of mesopelagic ecosystems is underde-
veloped and there are considerable risks inherent in developing 
a new fishery. Given the critical role mesopelagic ecosystems 
play in global carbon cycles and food webs, precaution requires 
early and strong action to minimise the possibility of significant 
adverse impacts.

The existing regional management framework for high 
seas fisheries appears to be inadequate to ensure the effec-
tive management of these globally important species and 
ecosystems. Of particular concern are insufficient obligations 
concerning environmental assessment, a lack of scientific 
knowledge, and limited implementation of ecosystem-based 
management approaches.

A new agreement on high seas biodiversity could play a key 
role in advancing the management framework for mesopelagic 
fisheries, providing a clear global standard for effective environ-
mental assessment and potentially allowing for the conduct of 
an international strategic environmental assessment process, as 
well as the possibility of designating protected areas. 

In the meantime, States have a range of possible options for 
ensuring a precautionary approach to mesopelagic fisheries, 
including: taking proactive steps to enhance the capacity and 
effectiveness of RFMOs; passing a UN General Assembly reso-
lution calling for concrete action to protect mesopelagic ecosys-
tems; and agreeing to a moratorium on mesopelagic fishing 
in order to allow for time for further development of scientific 
knowledge and management measures.

62 Article 5(1)(c).

63 Article 5(1)(c) (ii).

64 Article 5(1)(d) (ii).

TABLE 2. Summary of key options for the regulation of 
mesopelagic fisheries

Option Opportunities Challenges

Application 
of UNFSA; 
regulation by 
RFMOs

 • No need for global action
 • Self-executing

 • Unequal response by 
regional actors

 • No mechanisms for 
consultation by global 
community or potentially 
affected States

 • Leaves decision-making 
in hands of most 
economically interested 
States and excludes 
Stakeholders and 
ecosystems that may 
suffer the consequences

UNGA 
resolution

 • Can set global standards 
 • Can call for science 

cooperation, data sharing 
and consultation

 • Can call for FAO to 
develop new global 
guidelines for research 
and/or exploratory 
fisheries specifically for 
these types of fisheries

 • UNGA resolutions have 
no implementation 
mechanism and are not 
binding; most effective 
when followed up by 
regular review of progress

BBNJ 
Agreement

 • Strengthen cooperation 
and coordination; 
provide support to RFMO 
processes 

 • Global standards for all 
impact assessments; 
possibility of an 
international SEA process 
to better understand 
mesopelagic ecosystems

 • Establishment of MPAs 
covering mesopelagic 
ecosystems

 • Ensure effective 
consultation, 
transparency, and 
informed decision making

 • Ensure that specific 
activities such as fisheries 
are made subject to BBNJ 
Agreement EIA standards; 
ensure RFMOs not 
exempt

 • Monitoring and follow-up 
to ensure EIA measures 
and conditions to avoid 
significant harm are 
implemented

 • Preparation and 
implementation of 
management and 
research plan

 • Developing means to 
ensure compliance with 
MPA conservation and 
management plan

Negotiation 
of fisheries 
agreement; 
moratorium

 • Potential to pause 
development of new 
fisheries pending 
development of 
scientific knowledge and 
governance mechanisms

 • Strong application of the 
precautionary principle, 
in line with international 
legal obligations

 • Concerted political will 
required to negotiate 
effective agreement
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ANNEX I: SELECTED ONGOING RESEARCH PROJECTS AND 
COLLABORATIONS

Objective Overview of partners Funder

Joint Exploration of the Twilight Zone Ocean Network (JETZON)65

Act as an international coordinator and focal point for Twilight Zone studies APERO, COMICS, CUSTARD, EXPORTS, FLUXES, 
GOCART), MEESO, OCEAN DEOXYFISH, Ocean 
Twilight Zone, ORCAS, PICCOLO, RADASO, 
REFINE, SOLACE, SUMMER, SeaPump

NERC, NASA, OCB, 
SCOR

Sustainable Management of Mesopelagic Resources (SUMMER)66

“Establish a protocol to accurately estimate mesopelagic fish biomass, quantify the 
ecosystem services provided by the mesopelagic community (food, climate regulation and 
potential for bioactive compounds) and develop a decision support tool to measure the trade-
offs between the different services.” 

AZTI, Univ. of Bremen, Univ. of St. Andrews, 
IMAR, NOC, GEOMAR, SINTEF, Univ. of 
Strathclde, Univ. of Oslo, Univ. of Bergen, CSIC, 
IFREMER, Univ. de la Rochelle, ULPGC, DTU, 
Havforsknings instituttet, IRD, METU, MFRI, 
LEITAT, BARNA, KAUST

EU, Horizon 2020

Ecologically and economically sustainable mesopelagic fisheries (MEESO)67

“Quantify the spatio-temporal distributions of biomass, production and ecosystem role of 
mesopelagic resources…to fill in major knowledge gaps on [mesopelagic] organisms and their 
role in and interactions with the full marine ecosystem and to evaluate whether they can be 
exploited in an ecologically and economically sustainable way”.

Lead: Institute of Marine Research (IMR), 
Norway .
Partners: European Fishmeal; SINTEF Ocean 
(Norway) - develop harvesting technology for 
commercial operations.

EU, Horizon 2020

EXport Processes in the Ocean from Remote Sensing (EXPORTS)68 

“To develop a predictive understanding of the export and fate of global ocean net primary 
production (NPP) and its implications for present and future climates.”

NASA, NSF TED

Tara Oceans69

To study the biogeography of open ocean plankton.

Controls over Ocean Mesopelagic Interior Carbon Storage (COMICS)70

To quantify the flow of carbon in the ocean’s ‘twilight’ zone in order to more accurately model 
global climate change.

NOC, British Antarctic Survey, Univs. Of 
Queen Mary London, Liverpool, Oxford, and 
Southampton

NERC

Carbon Uptake and Seasonal Traits in Antarctic Remineralisation Depth (CUSTARD)71

Examine how seasonal changes in food availability for phytoplankton at a key junction of the 
global ocean circulation influences how long carbon is trapped in the ocean rather than escape 
to the atmosphere as carbon dioxide.

NOC NERC

SeaPump72

To understand the Seasonal and regional food web interactions with the biological pump. Helmholtz Society, Univ. of Bremen, MARUM Alfred Wegener 
Institute

ORganic CArbon Sequestration in the ocean (ORCAS)73

To bring new light to the biological carbon pump, the process by which atmospheric carbon 
dioxide is sequestered in the deep ocean in the form of sinking particles produced by plankton.

Barcelona Supercomputing Center Fundacion Bancaria 
“la Caixa” 

Gauging ocean Organic Carbon fluxes using Autonomous Robotic Technologies (GOCART)74

To establish the characteristics and significance of temporal variability in organic carbon flux 
and remineralisation depth.

COMICS program ERC

65 http://www.jetzon.org/
66 https://summerh2020.eu/
67 http://www.meeso.org/
68 https://oceanexports.org/
69 https://www.nature.com/articles/s41579-020-0364-5#Sec1
70 http://www.comics.ac.uk/
71 https://roses.ac.uk/custard/

72 https://www.awi.de/en/science/junior-groups/seapump.html
73 https://www.bsc.es/research-and-development/projects/orcas-

organic-carbon-sequestration-the-ocean-constraining-model/
project-people

74 https://projects.noc.ac.uk/gocart/

http://www.comics.ac.uk/
https://roses.ac.uk/custard/
https://oceanexports.org/
http://eufishmeal.org/projects/meeso/
https://www.bsc.es/research-and-development/projects/orcas-organic-carbon-sequestration-the-ocean-constraining-model/project-people
https://erc-refine.eu/
https://solace2020.net/
http://iocag.ulpgc.es/research/projects/summer-sustainable-management-mesopelagic-resources
https://www.awi.de/en/science/junior-groups/seapump.html
http://www.jetzon.org/
https://summerh2020.eu/
http://www.meeso.org/
https://oceanexports.org/
http://www.comics.ac.uk/
https://roses.ac.uk/custard/
https://www.awi.de/en/science/junior-groups/seapump.html
https://www.bsc.es/research-and-development/projects/orcas-organic-carbon-sequestration-the-ocean-constraining-model/project-people
https://www.bsc.es/research-and-development/projects/orcas-organic-carbon-sequestration-the-ocean-constraining-model/project-people
https://www.bsc.es/research-and-development/projects/orcas-organic-carbon-sequestration-the-ocean-constraining-model/project-people
https://projects.noc.ac.uk/gocart/
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