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EXECUTIVE SUMMARY
The oceans are facing more threats now than at any time
in history. Yet a nascent industry is ramping up to exert yet
more pressure on marine life: deep sea mining. A handful
of governments and companies have been granted licences
to explore for deep sea mining in ecologically sensitive
waters, and the industry is positioning its development as
inevitable, but deep sea mining isn’t happening anywhere
in the global oceans – yet.
Opening up a new industrial frontier in the largest
ecosystem on Earth and undermining an important carbon
sink carries significant environmental risks, especially
in light of the biodiversity and climate crises facing the
natural world and specifically our ocean. Rather, we need a
strong Global Ocean Treaty that puts conservation, and not
exploitation, at the heart of how governments approach
the ocean.

significant blocks to the development of the
industry. Minutes of industry meetings released
following Freedom of Information requests
in the UK acknowledge that “[a]ll agreed that
environmental concerns are the biggest blocker to
progress.” 1
-

The deep sea mining industry presents its
development as essential for a low-carbon future,
yet this claim is not substantiated by actors in
the renewable energy, electric vehicle or battery
sectors. Such arguments ignore calls for a move
from the endless exploitation of resources to a
transformational and circular economy.

-

Deep sea mining is currently regulated by the
International Seabed Authority (ISA), but important
limits in the ISA’s mandate, as well as concerns
with its environmental management in practice,2
underscore the problems with the current
fragmented system of ocean governance. The ISA
is unable to conserve deep sea environments from
cumulative stresses or protect marine life in the
broader ocean that could be impacted by deep sea
mining. This highlights the need for governments
to agree a strong Global Ocean Treaty at the
UN next year, to put protection at the heart of
managing international waters.

Key findings
-

Deep sea mining risks severe and potentially
irreversible environmental harm, both at the mine
sites and beyond. The deep ocean’s biodiversity
and ecosystem functioning is barely understood
and robust risk mitigation is not possible.

-

Deep sea mining would undermine progress
towards UN Sustainable Development Goal (SDG)
12, which aims to ensure sustainable consumption
and production patterns, as well as SDG 14,
which aims to conserve and sustainably use the
oceans, seas and marine resources for sustainable
development.

-

By impacting on natural processes that store
carbon, deep sea mining could even make climate
change worse by releasing carbon stored in deep
sea sediments or disrupting the processes which
help ‘scavenge’ carbon and deliver it to those
sediments. Deep sea sediments are known to be
an important long-term store of ‘blue carbon’,
the carbon that is naturally absorbed by marine
life, a proportion of which is carried down to the
sea floor as those creatures die. Voices from the
fishing sector are also joining environmental
groups in warning of the severe risks to fisheries,
amplifying calls for a moratorium on deep sea
mining.

Exploration licences for deep sea mining have
already been granted before a framework of
comprehensive protection and a network of
sanctuaries has been put in place in international
waters. The ISA has never yet turned down a
licence application,3 even to explore places of high
ecological significance like the Lost City near the
Mid-Atlantic Ridge, 4 which has been identified
as an ecologically important area under the UN
Convention on Biological Diversity and which
meets criteria for UNESCO World Heritage status.

-

The ISA has consistently sided with development
of deep sea mining over marine protection, and is
used by mining companies seeking to exploit the
seabed as an avenue to gain diplomatic support
from governments. Corporations have begun
speaking on behalf of government delegations at
ISA meetings, and some government applications
for exploration contracts have even been prepared
and funded by deep sea mining companies.

-

-

The deep sea mining industry has already
identified that environmental concerns, especially
the destruction of endemic ecosystems, are
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INTRODUCTION
We know more about the surface of Mars and the moon
than about the deep ocean.
From underwater mountains providing oases for sea
creatures to towering spires resembling sunken cities, the
deep ocean is full of mysteries. As the largest habitable
space on Earth, the deep ocean is home to ancient coral
reefs sustaining the oldest known lifeforms, trenches deep
enough to hold Mount Everest and mysterious animals
that can live for hundreds of years. Scientists discover new
species on practically every voyage down to the depths.
Yet this unique living world that we barely understand is
under threat from the nascent deep sea mining industry.
Deep sea mining risks inevitable, severe and irreversible
environmental damage to our oceans and marine life.
Right now, we are at a crucial moment in history.
Governments and corporations have been granted licences
to explore for deep sea mining in ecologically sensitive
waters, and the industry is positioning its development
as essential and inevitable – but the threshold of actually
mining the deep sea is yet to be crossed.
If mining begins, industrial-scale mining machines will
enter our oceans and destroy unique underwater worlds –
affecting not just the weird and wonderful creatures living
in the depths, but putting the ocean creatures swimming
across our global oceans at risk. By impacting on natural
processes that store carbon, deep sea mining could even
make climate change worse.
Today, there is very little standing between the natural
wonders of the deep ocean and these mining machines.
Current ocean law focuses more on the right to exploit
marine resources found in international waters and the
seabed than on a duty to protect them. A plethora of
sectoral and regional bodies cover specific activities on
parts of the high seas, resulting in a fragmented system
with scant mandate or expertise to protect the health of
the global oceans.
The agency responsible for regulating deep sea mining, the
International Seabed Authority (ISA), is currently focused
on paving the way for commercial deep sea mining,5 and
appears to be putting profit over protection – including
by selling access to unique wonders of the deep sea to
governments and corporations for mining exploration.
The ISA is unable to protect the deep ocean from multiple
other pressures, such as bottom fishing. The environmental
impacts of deep sea mining are not necessarily restricted
to the seabed: marine life in shallower waters could also be
put at risk by knock-on ecological disturbances.
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Without proper protection of the deep sea, we could
destroy species and ecosystems yet to even be
discovered. Deep sea fishing is a prime example of where
industry has exploited before scientists had the chance
to explore. Cold-water coral reefs that were devastated by
the bottom trawling that began in the 1960s have shown
little evidence of recovery after decades,6 depriving us of
valuable knowledge about these fragile ecosystems and
the highly diverse wildlife they supported.
Over the next 12 months, governments have an opportunity
to put protection at the heart of ocean governance, through
a new Global Ocean Treaty.7 Currently under negotiation
at the UN, this new treaty could enable the creation of a
global network of ocean sanctuaries – putting vast areas of
international waters off-limits to extractive industries – and
set gold standards for assessing the environmental impact
of extractive activities to prevent the wholesale plunder of
the global oceans. A strong Global Ocean Treaty can help
protect the hidden treasures of the deep sea from reckless
exploitation.
But the ISA is advocating for a weaker Global Ocean
Treaty,8 one that would be less able to overcome the
fragmented ocean governance that is driving marine life
to the brink. The risks of deep sea mining and serious
flaws in the industry’s regulation expose the inadequacy
of the current governance of the ocean, and provide a
compelling rationale for why governments must agree a
strong Global Ocean Treaty in 2020 to protect the oceans
for future generations.
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STATE OF PLAY
Ever since the discovery of metals and minerals on the
seabed by seafaring expeditions in the 1870s, interest in
the possibility of mining minerals from the deep ocean has
waxed and waned. Several governments and corporations
– including many fossil fuel companies – began to
pursue deep sea mining in the 1970s, but technological
shortcomings, changing metal prices and deadlocked
international negotiations led many of the major mining
companies to abandon their quest.
A handful of governments maintained an interest in
mining the deep sea for copper, cobalt, nickel and other
metals, and six ‘pioneer claims’ for minerals exploration
were issued in 1984, each relating to an area of 75,000km2.
Those claims were transferred into official leases when the
International Seabed Authority (ISA) was created in 1994,
under the UN Convention on the Law of the Sea, as the
legal entity responsible for regulating deep sea mining
in the international seabed (legally known as ‘the Area’
and referred to in this report as ‘the international Area’).9
Regulations governing exploration were completed in 2012,
leading to the ISA granting new licences. Combined with
the technological advances made by the offshore oil and
gas industries over the last decade, this has seen deep sea
mining evolve from a troubled concept to an imminent
development.
So far, the ISA has issued 29 exploration leases for
polymetallic nodules, seafloor massive sulphides and
cobalt-rich ferromanganese crusts – covering around
one million square kilometres of the international seabed
– to sponsoring states including the UK, China, France,
Belgium, India, Germany and Russia, which work with
corporate contractors. Seventeen of these contracts are
for exploration for polymetallic nodules in the ClarionClipperton Fracture Zone (16) and Central Indian Ocean
Basin (1). There are seven contracts for exploration for
seafloor massive sulphides in the South West Indian Ridge,
Central Indian Ridge and the Mid-Atlantic Ridge, and
five contracts for exploration for cobalt-rich crusts in the
Western Pacific Ocean.10
Despite the growing interest in recent years, deep sea
mining is not happening anywhere on the international
seabed – yet. Before any commercial mining can take place,
the ISA has to complete the Mining Code by agreeing
exploitation regulations. The Mining Code is the set of
rules, regulations and procedures that will regulate all
aspects of deep sea mining – prospecting, exploration and
exploitation – on the international seabed. The exploitation
regulations, including environmental issues, are not the
only part of the framework that still needs to be developed:
the ISA also needs to further develop proposals on the
level of fees and royalties that contractors will have to pay.
The ISA is aiming to finalise the Mining Code by July 2020;
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Several members of
Nautilus’ senior staff
are now working for
DeepGreen, which has
become one of the
most vocal proponents
for deep sea mining
and is working with
shipping giant Maersk
and mining giant
Glencore
however, observers have highlighted slow progress to date,
including on politically contentious issues, which is likely to
push back this deadline.
While steps need to be completed before any deep sea
mining can occur in the international Area, it should
be noted that Japan Oil, Gas and Metals National Corp
(JOGMEC) has successfully deployed excavators to extract
ore rich in zinc, gold, copper and lead from depths of
1,600m in waters close to Okinawa within the Exclusive
Economic Zone of Japan.11 Another venture, the Solwara-1
project, was predicted to get underway in spring 2019
in Papua New Guinea’s waters by Canadian company
Nautilus Minerals Inc, although repeated setbacks and
spiralling costs have halted progress, with Nautilus filing for
insolvency protection just months before operations were
supposed to begin.12 Nautilus has since been delisted from
the Toronto Stock Exchange,13 with its Solwara-1 project
advertised for sale.14 The company’s financial woes, which
have led to the loss of its ambitiously named New Era ship,15
reflect the high risks associated with deep sea mining for
investors. The Prime Minister of Papua New Guinea, whose
predecessor signed a deal with Nautilus to mine in the
country’s waters, has described this as “a deal that should
not have happened”.16

Technical setbacks have not been
limited to projects in national waters:
Global Sea Mineral Resources (GSR),
part of Belgian dredging company
DEME, has had to indefinitely delay
a test of its prototype Patania II
nodule collector after damage was
caused to a critical power cable just
weeks before the machine was due
to be tested in the Pacific Ocean at
depths of 4,000m.17

Few of the mining majors remain involved in deep
sea mining: Anglo-American divested from Nautilus’
operations in Papua New Guinea in 2018 to focus on
its “largest and greatest potential resource assets”,18
while the company contracted to explore the largest
area of international seabed is a subsidiary of weapons
manufacturer giant Lockheed Martin. Several
members of Nautilus’ senior staff are now working for
DeepGreen,19 which has become one of the most vocal
proponents for deep sea mining and is working with
shipping giant Maersk and mining giant Glencore.20
While public support for ocean protection has surged
in recent years in light of plastic pollution campaigns
and the popularity of the BBC documentary Blue
Planet II, several of the governments talking up
their commitments to marine protection are
simultaneously investing in deep sea mining. The
European Commission sees deep sea mining as fitting
into its ‘blue growth strategy’, with EU investments
in deep sea mining-related projects and innovation
streams totalling €65m between 2012–16; more recent
investments have had a greater focus on technology
to facilitate deep sea mining than on environmental
protection. 21
In Germany, the Federal Ministry for Economic Affairs
and Energy (BMWi) has supported industrial initiatives
on deep sea mining both politically and financially
for several years and is setting an important course
for the further development of the sector.22 Similarly,
while the UK government pursues a ‘Blue Belt’ policy
of marine protected areas, a government minister
recently told parliament that Lockheed Martin’s
subsidiary UK Seabed Resources (UKSR) “made
reference to the helpfulness of the British Government
as it pursued its licence” for exploratory activity,23 and
as Christopher Williams from UKSR told British MPs
in autumn 2018, the company receives diplomatic
support from the UK government at the ISA.24

Unearthed analysis reveals the key governments
and companies pursuing deep sea mining28
Governments granted contracts for deep sea mining
exploration, by largest area

1

China = 161,211.2km | 263 licences

2

UK = 133,285.6km | 2 licences

3

Korea = 87,803.37km | 257 licences

4

Russia = 87,581.73km | 233 licences

5

Germany = 86,920.16km | 102 licences

Contractors for deep sea mining exploration,
by largest area:

1

UK Seabed Resources Ltd (Lockheed Martin
subsidiary) = 133,285.6km | 2 licences

2

COMRA (China) = 88,104km | 255 licences

3

Government of the Republic of Korea = 		
87,803.37km | 257 licences

4

BGR (Germany) = 86,920.16km | 102 licences

5

Government of India – MoES = 85,987.05km | 102
licences

6

IFREMER (France) = 85,058.64km | 103 licences

Black coral, Azores seabed
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In Belgium, the Minister of Economic Affairs who
supported Global Sea Mineral Resources’ application
became an advisor to the company after his term
in office ended, and has, in that capacity, joined
the Belgian delegation to the ISA on at least
one occasion.25 However, following civil society
pressure, the Belgian government released an
environmental impact assessment (EIA) for activities
carried out under its exploration contracts in 2018,26
demonstrating political sensitivities to public debate
on the environmental impact of deep sea mining.
That EIA soon became outdated as the project
suffered setbacks, showing the technical difficulties of
operating in the deep sea.27

State of play
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'Biodiversity loss
from deep sea
mining will be
unavoidable'

THE ENVIRONMENTAL
RISKS OF DEEP SEA
MINING
The prospect of deep sea mining has been met with stark
warnings from scientists and prominent conservationists,
who have highlighted the risk of irreversible damage to
ecosystems – including to those that we do not yet fully
understand.29 Opening up a new industrial frontier in the
largest ecosystem on Earth and undermining an important
carbon sink carries significant environmental risks,30
especially in light of the biodiversity and climate crises
facing our oceans and the natural world more generally.
Deep sea mining could cause severe and potentially
irreversible environmental harm both at the mine sites
and throughout broader ocean areas. The deep seabed
underlying the open ocean was until recently thought to be
relatively devoid of life, but deep sea research continues to
reveal that this is not the case.
Potential harmful effects from deep sea mining include:31
•
•
•
•
•

Direct removal of seafloor habitat and organisms
Release of suspended sediment plumes
Alteration of substrate and its geochemistry
Release of toxins and contamination from extraction
and removal processes
Noise and light pollution

Huge swathes of the seabed have already been licensed
for mineral exploration, many of them in areas with
high biodiversity value.32 A recent scientific analysis,
Deep-Sea Mining with No Net Loss of Biodiversity – An
Impossible Aim, demonstrates that biodiversity loss from
deep sea mining will be unavoidable.33 The authors also
point out that the ecological consequences to deep sea
biodiversity are unknown and will have inter-generational
consequences. They argue that this makes it hard to
see how deep sea mining can be socially or scientifically
acceptable, especially in the international seafloor of the
Area, which is legally classed as “the common heritage
of [hu]mankind.” Another paper has questioned the
assumption that commercialising the international seabed
will benefit all humankind and asks, “Is commercial
exploitation of non-renewable resources from the ocean
floor today really in the interest of humanity?”34

Direct impacts: inevitable and irreversible harm
Remotely operated mining machines moving, drilling
and cutting over 1,000m below the surface will inevitably
cause direct physical damage to the seabed and loss of
biodiversity, risking extinctions of endemic species that
may never recover after the destruction of their unique
habitat.35 “Most mining-induced loss of biodiversity in the
deep sea is likely to last forever on human timescales,
given the very slow natural rates of recovery in affected
ecosystems,” 15 leading deep sea experts warned in 2017.36

In deep
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Deep sea species, including Greenland sharks and corals,
are among the longest-living creatures on Earth, and so are
particularly vulnerable to physical disturbance because of
their slow growth rates.
There are three main types of deep sea mining: seafloor
massive sulphides around hydrothermal vents, polymetallic
nodules on abyssal plains, and cobalt-rich crusts on
seamounts. While there are differences in the extraction
technology and methods planned for extracting different
deep sea mineral types, mining activity at any of these sites
carries a high risk for marine life and ocean ecosystems.

Seafloor massive sulphides around
hydrothermal vents
The underwater spires and chimneys of hydrothermal vents
were only discovered in the 1970s. The expedition crew that
uncovered the presence of vents did even not include a
biologist, because nobody thought that marine life could
flourish in the extreme environment being investigated.37
In fact, hydrothermal vents are thriving with life, with
around 85% of endemic species found nowhere else in our
oceans. Such is their biodiversity that scientists have been
able to describe an average of two new vent species for
every month in the 25 years since their discovery, including
human-sized tubeworms (Riftia pachyptila) and the yeti
crab (Kiwa spp.) that live at depths of 2,600m around vents
in the Antarctic Ocean.
These venting chimneys can offer scientific clues to lifeforming processes and life on Earth may have originated
at hydrothermal vents. Alkaline hydrothermal vents have
attracted the interest of NASA, which is keen to study vents
to identify chemical signatures that might indicate the
possibility of life elsewhere in the solar system.38
Despite this growing awareness of the importance of
hydrothermal vents, the deep sea mining industry is
looking to extract valuable minerals from the seafloor
massive sulphide deposits that make up vent chimneys
and the associated rubble around them. Nautilus’ Solwara-1
project, which was aiming to be the first commercial-scale
deep sea mining operation, was targeting hydrothermal
vents in Papua New Guinea’s waters.39
Scientists have warned that as globally rare habitats,
hydrothermal vents should be protected, especially in
light of our low levels of understanding of the variation of
marine life between vent sites – which draws into serious
question the ISA’s attempts at environmental management
on a regional scale.40 Mining at hydrothermal vents is
“predicted to include loss of biological diversity resulting
from direct habitat destruction and modification of vent
fluid geochemistry”,41 while the International Council for
the Exploration of the Sea has highlighted that, “endemic
organisms that have been found at vents are particularly
at risk from habitat loss and localised extinction with
mining activities, as they are expected to remove all large
organisms and suitable habitat in the immediate area”.42
Recent research on connectivity between vents also
suggests that destroying a discrete community could
impact on vents nearby.43

The environmental risks of deep sea mining
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CASE STUDY
THE LOST CITY
One of the most iconic battlegrounds for the developing
deep sea mining industry is the Lost City Hydrothermal
Field, “a treasure of the deep sea”44 located in the middle of
the Atlantic.
Discovered in 2000 during a National Science Foundation
expedition to the Mid-Atlantic Ridge by the research vessel
Atlantis, the Lost City has elicited much excitement in
the scientific community as the extreme conditions that
characterise this hydrothermal vent field have never been
seen before in the marine environment.45 Named for its
spectacular array of actively venting, chalky chimneys that
resemble an abandoned metropolis, as well as the Atlantis
research vessel that discovered it, and its location near the
Atlantis Massif seamount and Atlantis Fracture Zone, the
Lost City is packed with unusual life forms., 46, 47
The Lost City is a ‘white smoker’, the result of sea water
reacting with magnesium-rich mantle rock that is 1.5
million years old. The reaction releases heat and dissolves
some of the minerals in the rock to form hot, alkaline
water which can reach 90oC and pH 9-10.8. This rises
from fractures in the sea floor and is visible as white
plumes. When this hot water, rich in calcium, methane
and hydrogen mixes with cooler sea water, it results in
carbonate precipitation and the growth of tall chimneys,
graceful pinnacles, fragile flanges and beehive-shaped
deposits.48 The core of the Lost City Hydrothermal Field
is dominated by Poseidon, an active chimney which
towers 60m above the seafloor and is 15m in diameter at
its top, making it the largest vent structure discovered so
far. Dating shows the Lost City to be the most long-lived
submarine hydrothermal system known in the world’s
oceans, with carbon dating indicating that venting has
been ongoing for at least 30,000 years with individual
chimneys active for at least 300 years, and modelling
results suggesting that the system could remain active for
up to one million years.49
The carbonate chimneys of the Lost City are packed full of
microbes, their porous interior walls harbouring biofilms
dominated by a single phylotype of archaea (microbes
that have no cell nucleus) which subsist on hydrogen and
methane; whereas the outer walls of the chimneys, where
the chemistry is different, are crammed with bacteria
which oxidise sulphur and methane to produce energy.50
The large surface area and highly sculpted forms of the
Lost City structures provide multiple pores, cracks and
crevices for small creatures to make their home, though
many have transparent or translucent shells making them
difficult to see with a remotely operated vehicle. Several
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species of gastropod and amphipod dominate the active
chimneys, while rarer, larger animals include crabs, shrimp,
sea urchins, eels and a diverse array of corals. A 2005
assessment at the Lost City shows that approximately 58%
of the fauna are endemic.51
Due to its rarity and importance, the Lost City has
been recognised by the international community as an
Ecologically and Biologically Significant Area (EBSA)
under the Convention on Biological Diversity, and
UNESCO recognised its outstanding universal value when
identifying potential World Heritage Sites in the high seas.52
Yet in February 2018, the ISA issued the Polish government
with an exploration licence in a 10,000km2 area that
includes the Lost City and overlaps with the EBSA.53
The bid was reportedly driven by Poland’s then Deputy
Minister of the Environment and Chief National Geologist,
Mariusz Orion Jędrysek, who tried unsuccessfully to
kickstart hydraulic fracturing, or fracking, for shale gas in
Poland – and who in July 2018 became president of the
ISA Assembly.54 The Polish Ministry of the Environment
told reporters that investment in exploring this region
for mining potential will come from the state budget
and a national environment fund (NFOŚiGW). 55 Yet
NFOŚiGW officials have not, as of spring 2019, received any
information or proposals for co-financing this project.56
Scientists have warned that any mining risks destroying
this unique ecosystem before it is properly understood.
Some have suggested that the precautionary approach
be applied so the environment is protected where there is
scientific uncertainty and all active vents protected from
both direct and indirect mining impacts on account of
their vulnerability, their individual and potentially equal
importance, as well as their outstanding cultural and
scientific value to all humanity.57, 58
Rafał Janica from the Polish Geological Institute has
described the Lost City as the “holy land for ecologists”,59
while Professor Gretchen Früh-Green, who was part of
the team responsible for its discovery, has highlighted the
Lost City’s significance for understanding processes in
early Earth. She warns that, “It’s our history, it’s the Earth’s
history, and if we perturb it we don’t know how fast it will
recover, or what influence the perturbation would have on
ocean chemistry.”60
According to the High Seas Alliance – a partnership
of nearly 40 organisations and groups advocating for
a strong Global Ocean Treaty – the allocation of an
exploration licence covering the Lost City “illustrates a lack
of coordination across ocean governance frameworks,
which limits the ISA’s ability to take decisions that are
consistent with the precautionary and ecosystem-based
approaches.”61

Case study
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Polymetallic nodules on abyssal plains
Vast expanses of abyssal plains lie at depths between
3,000m and 6,000m. While biomass of the abyssal plains
is thought to be relatively low, biodiversity there is high.
As well as supporting a plethora of microbes, the abyssal
plains are home to a multitude of small invertebrate
organisms living in or burrowing through the seabed,
including nematodes, polychaete worms, crustaceans and
molluscs. One of these specially-adapted creatures is a
transparent anemone (Losactis vagabunda) that tunnels
its way through sediment and can eat worms six times
its own mass.62 Another is the ‘zombie worm’ (Osedax
spp.), discovered in 2002, which feeds on whale carcasses
that have sunk to the ocean depths by releasing an acid
capable of dissolving bones. Larger animals living on the
abyssal plains include sea cucumbers, brittle stars and
urchins.63
These deep-water plains also host polymetallic nodules,
comprising manganese and iron among other metals.
These potato-like nodules form over millions of years,
growing to 4–10cm in diameter. Research suggests a
correlation between the presence of nodules and species
like black coral that are used to indicate vulnerable
marine ecosystems, which need protection.64 Nodules
are the focus of the majority of exploration contracts
granted by the ISA to date. According to experts, mining
these nodules “will do substantial damage to that local
environment on the seabed, and that is pretty much
unavoidable”,65 and could result in significant habitat loss
and the extinction of unique species found nowhere else
in our oceans.
The physical recovery of manganese nodules takes
millions of years,66 and we do not know if creatures
dependent on nodules can recover after their removal.
Researchers who returned to the site of experimental
extraction of nodules from the Clarion-Clipperton Fracture
Zone (CCFZ) found that tracks made by mining vehicles
were still clearly visible 26 years later, and there were fewer
and less diverse communities than in undisturbed areas
close by.67 This has led to warnings that mining the deep
sea for nodules “could potentially lead to an irreversible
loss of some ecosystem functions”.68 A representative of
Lockheed Martin subsidiary UK Seabed Resources, which
holds the UK contracts in the Pacific, conceded that this
study found “extinction within the mining area” for certain
organisms, despite presenting this as a “mixed picture”
to a parliamentary hearing.69 A single 20-year mining
operation in the CCFZ for polymetallic nodules is expected
to directly impact an estimated 8,500km2 of seabed.70

Cobalt-rich crusts on seamounts
Seamounts are undersea mountains rising over a
kilometre from the seabed, and have been described
as oases because of their highly diverse wildlife. They
channel nutrients to surface waters where they support
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suspended particles – which could impact on a far greater
range of ocean species beyond deep sea creatures.
Depending on where plumes are released, this pollution
could travel hundreds or even thousands of kilometres.

situations where scientific evidence concerning the scope
and potential negative impact of the activity in question
is insufficient but where there are plausible indications of
potential risks”.78

Noise generated by machinery also risks harming and
disturbing marine mammals and other marine creatures,
including causing temporary or permanent damage to
hearing, while artificial floodlighting of operations could
cause permanent disruption to sea creatures adapted to
very low levels of natural light in the deep ocean.

Why does this matter for humans?

Unknowns of deep sea make responsible risk
mitigation impossible

Humpback whale, Indian Ocean
© Paul Hilton / Greenpeace

the growth of corals, anemones, feather stars and sponges.
Volcanic in origin, seamounts also support turtles,
cetaceans and fish for feeding, and are used as waypoints
by some migratory species. For example, humpback
whales migrating from the breeding areas around New
Caledonia to the Antarctic may use seamounts along their
migration route as foraging areas.71
Scientists have recommended that seamounts be
classified as vulnerable marine ecosystems72 and put off
limits to trawling, after documented declines in faunal
biodiversity, cover and abundance, on seamounts targeted
by deep sea fisheries. Deep sea mining is likely to be even
more damaging, by destructively removing parts of the
crust (top) of the seamount in pursuit of cobalt. There is
still much to discover about seamounts, with only about
0.002% of the seamounts that scientists estimate exist
having been surveyed.73
While no exploitation is yet licensed in the international
Area, the exploration licences already granted do allow
contractors to potentially carry out ‘test mining’ at the
seafloor that will have environmental impacts. At a recent
industry conference, a supply chain company boasted that
its sampling system technology for polymetallic nodules
enables contractors to stay below the threshold for an
environmental impact statement, by alerting them in realtime when impacts are close to reaching the 10,000km2
surface area that requires this assessment.74

Broader ocean impacts
Machines cutting and collecting on the seafloor will
create sediment plumes, potentially smothering seafloor
habitats for kilometres around the mining site. Surface
vessels would discharge smothering and potentially toxic
plumes into the water column, spreading water containing

A research group stated in 2018 that managing the risks
of commercial deep sea mining is not possible, from
either a financial or ecological perspective.75 In addition
to these known threats, the significant gaps in scientific
understanding make it incredibly difficult to carry out
effective baseline and impact assessments for the deep
sea. The deep ocean makes up more than 95% of the
habitable space on the planet, but only around 0.0001%
of the deep seafloor has been investigated.76 Biologists
discover new species on nearly every expedition into the
depths; elusive beaked whales and yeti crabs have only
been discovered within the last 20 years. There is still
much to learn about the chemical, physical and biological
processes within the deep sea and their relevance to
the health of our oceans more generally, as well as how
they are affected by growing climate change and ocean
acidification. Pursuing mining risks disturbing deep sea
habitats irreparably before we fully understand what is
down there – and makes it irresponsible to claim that safe
management is possible. Scientists have warned that, “it is
impossible to predict genetic or demographic connectivity
for species that have yet to be described”.77 We are also
only beginning to learn about the role of the deep sea in
sequestering and storing carbon.
The need for governments to take a precautionary
approach to deep sea mining exploration was underlined
by the Seabed Disputes Chamber of the International
Tribunal for the Law of the Sea, whose Advisory Opinion
in 2011 found that governments sponsoring contracts for
nodules and sulphides exploration have a direct obligation
to apply a precautionary approach in case of “threats of
serious or irreversible damage”, and that this “applies in

Beyond the intrinsic value of seas thriving with diverse life,
healthy oceans play an integral role in the global carbon
cycle and are essential to guaranteeing food security and
livelihoods for billions of people worldwide. Deep sea
mining risks disrupting fisheries by disturbing habitats,
polluting the water column and interfering with the ocean
food chain. The UK Subsea Mining Capability Statement
April 2017, released under Freedom of Information, notes
that, “The activities involved in subsea mining could have
detrimental impacts on localised populations as well as an
impact on world oceans through the potential extinction
of unique species which form the first rung of the food
chain.”80 Scientists have warned that, “Communities that
rely on fish stocks for subsistence could be particularly
vulnerable to the impacts of seabed mining.”81 Fishing
sector stakeholders such as the Long Distance Fleet
Advisory Council of the EU have called for a moratorium on
deep sea mining in international waters, “given the serious
concerns expressed by scientists and representatives
of the civil society, and the likelihood of negative and
potentially severe impacts of deep-sea mining on fisheries
and fish species, other marine species and the marine
environment”.82
Medical researchers have also issued warnings that deep
sea mining could interfere with marine genetic resources
found in the deep ocean; there is growing interest in
prospecting these for potential use in medicines, for
example as new antibiotics or drugs to tackle cancer.83
Mining poses an additional climate risk of releasing carbon
stored in deep sea sediments and of disrupting the natural
processes that add to those stores. Deep sea sediments
are known to be an important long-term store of ‘blue
carbon’, the carbon that is naturally absorbed by marine
life, a proportion of which is carried down to the sea floor
as those creatures die. Scientists have warned that deep
sea mining could physically disturb the sediment, disrupt
carbon sequestration and re-suspend stored carbon into
the water. Deep sea mining therefore risks affecting the
longevity and rate of carbon burial in deep sea sediments,84

“We remain largely ignorant of how deep-ocean ecosystems change in response to
human activities and natural variations, and of the consequences of these changes.
It is reasonable to assume that recovery periods are likely to be decades long, and
that at least in localized areas, these ecosystems may never recover.”
– Then ISA Deputy Secretary-General Michael Lodge 79
The environmental risks of deepCase
sea study
mining
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while research suggests that hydrothermal vents, one
of the focuses for the mining industry, could be globally
important for distributing organic carbon to deep sea
sediments.85
The UK government, despite holding licences covering
more of the international seabed than any government
apart from China, has acknowledged these threats,
describing how the deep sea habitats considered for
mining “provide ecosystem services, such as nutrient
cycling and carbon dioxide storage, which have far
reaching benefits in terms of climate regulation and
food production”.86 In fact, its Ministry of Defence lists
“Uncontrolled seabed mining destabilises marine
ecosystems” as a marker of its worst-case future
“fragmentation” scenario, in its most recent Global
Strategic Risks report.87

might change but – for now – deep-sea mining? No, thank
you.”91 This followed a call from the European Parliament
for an international moratorium on deep sea mining,92
while in the UK, a cross-party committee of MPs which
gathered evidence from industry as well as scientists and
conservationists concluded that, “Deep sea mining would
have catastrophic impacts on habitats and species on
seafloor sites and there is little evidence that mitigation
measures such as setting aside areas of the seabed will
work to mitigate the damage.”93 More recently, the former
president of the ISA Council and Assembly, and now UN
Special Envoy for Oceans, Peter Thomson, cited calls for a
10-year moratorium on deep sea mining to coincide with
the UN Decade of Ocean Science (2020–30), posing the
question: “Why wouldn’t we give that decade its full run
before we start even thinking about disturbing the seabed
of the high seas? We are talking a moratorium [on deep sea
mining] of 10 years in that case.”94

World-renowned conservationists have also voiced strong
concerns about opening up the seabed to mining. David
Attenborough described the prospect of deep sea mining
as “heartbreaking” and “so deeply tragic… that humanity
will just plough on with no regard for the consequences
because they don’t know what they are”.88 In the recently
aired Blue Planet Live, Chris Packham warned, “If we don’t
treat the ocean with care, what could we lose before we
even know it’s there?” Oceanographer Sylvia Earle has
described deep sea mining as a “land grab” and asked,
“What are we sacrificing by looking at the deep sea with
dollar signs on the few tangible materials that we know are
there? We haven’t begun to truly explore the ocean before
we have started aiming to exploit it.”89
In April 2018, 50 NGOs from across the globe called on
the ISA to debate fundamental questions about the need
for deep sea mining and its long-term consequences
for the planet and humankind.90 The group urged the
ISA to undertake a full assessment of more sustainable
alternatives and ensure the findings are fed into the debate
in an open and transparent manner. In the meantime,
they said, the ISA should stop granting contracts for deep
sea mining exploration and should not issue contracts for
exploitation.
There is also growing political momentum against the
pursuit of deep sea mining. In January 2018, the Azorean
government highlighted unacceptable risks in response to
Portugal’s consideration of Nautilus’ bid to mine in Azorean
waters, telling a debate at the European Parliament, “With
science, with clarity and with participation, our position

“What are we sacrificing by looking at the deep sea with dollar signs on the few
tangible materials that we know are there? We haven’t begun to truly explore the
ocean before we have started aiming to exploit it.” – Sylvia Earle, Oceanographer
14
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INDUSTRY ATTEMPTS
TO OWN THE FUTURE
The deep sea mining industry has already identified that
environmental concerns, especially the destruction of
endemic ecosystems, are significant blocks to progress.
UK Seabed Resources acknowledged, for example, “the
principal risk is that the collection of polymetallic nodules
from the seabed is either environmentally or commercially
not viable”,95 while minutes of a UK deep sea mining
stakeholder meeting in 2016, released following Freedom
of Information requests from Unearthed, Greenpeace
UK’s investigative news platform, states that, “All agreed
that environmental concerns are the biggest blocker to
progress.”96
The deep sea mining industry appears to have
resolved to gain political acceptability for its significant
environmental costs by framing the industry as essential
for the development of a low-carbon, high-tech future.
Echoes of the modus operandi of the oil industry are
clear: an early awareness of potentially catastrophic
environmental outcomes from its operations, coupled
with a strategy of developing under the public’s radar
until the industry has successfully persuaded politicians
that it is essential for economic prosperity. For example,
Gerard Barron, CEO & chairman of mining company
DeepGreen Metals, told governments: “Personally, I get
very uncomfortable when people describe us as deepsea
miners. At DeepGreen, we don’t think of ourselves as
developing a mining business. We are in the transition
business – we want to help the world transition away from
fossil fuels with the smallest possible climate change and
environmental impact. This is the global public good we
hope to create.”97 Former Nautilus CEO Mike Johnston
was quoted as describing it as “inevitable that we will
eventually recover essential resources from the seafloor”
given the presence of “metals essential for the green
economy”.98 Global Sea Mineral Resources (GSR), the deep
sea exploratory division of Belgian company DEME, has
recently approached organisations working on climate
change, with its briefing note reading: “As we work towards
a decarbonised economy, demand for rare minerals is
increasing exponentially and inexorably. GSR recognises
that satisfying that demand through terrestrial mining
is untenable and will irreparably damage our planet...
The deep-sea presents a viable alternative to this.” UK
Seabed Resources has also presented its interest in deep
sea mining in terms of securing supply for “clean energy
applications such as electric vehicles”.99
The deep sea mining industry’s purported striving for a
low-carbon future belies an extremely selective approach
to concern for environmental sustainability, and is riding
on the back of a serious and ongoing discussion about
resource needs for renewables storage and electric vehicle
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batteries to push its own narrow financial interests. These
claims in the deep sea mining industry’s political and
public communications have not been substantiated
or endorsed by low-carbon industry players from the
renewable energy, electric vehicles or batteries sectors.
Indeed, some major battery manufacturing companies like
Tesla and Panasonic have committed to phasing out cobalt,
one of the target metals for deep sea mining, over the
coming decade.100
The Institute for Sustainable Futures (ISF) concluded in its
2016 report on renewables and deep sea mining that, “A
transition towards a 100% renewable energy supply – often
referred as the ‘energy revolution’ – can take place without
deep-sea mining. Even with the projected very high
demand growth rates under the most ambitious energy
scenarios, the projected increase in cumulative demand
– all within the range of known terrestrial resources –
does not require deep-sea mining activity.” 101 The One
Earth Climate Model launched in 2019 also demonstrates
global transition pathways to 100% renewable energy
that are compatible with the Paris Agreement’s limit of a
1.5°C temperature rise and do not open up new frontiers
for metal or mineral extraction, relying much more on
recycling and resource-efficient design.102
The UN has warned of the risks of continued resource
exploitation and has called for a transformation to a
sustainable economy, including reducing use of raw
materials, recycling and a circular economy,103 while the
Deep Sea Conservation Coalition (DSCC), a coalition of
over 80 NGOs, has also noted that in order to keep in line
with the UN 2030 Agenda, the priority global approach
to the consumption of mineral resources should be one
of sustainability, reuse, improved product design and
recycling of materials.104 This focus on redesign, reduction
of demand, and reuse, rather than further extraction, also
counteracts the deep sea mining industry’s attempts
to narrow the debate to a false dichotomy between
continuing to source lithium-ion battery metals from
existing terrestrial sources, where workers and surrounding
communities often suffer human rights abuses, and
opening up a new mining frontier in the deep ocean that
risks widespread environmental destruction.
Defending human rights and conserving the environment
in order to provide clean air, food security and climate
protection are intrinsically linked; yet the activities of
extractive industries worldwide have undermined both.
Indeed, marine geochemist Professor David Cronan, from
Imperial College London, has questioned the positioning
of deep sea mining as a replacement for terrestrial mining,
telling the Financial Times, “Deep sea mining will never put
land mining out of business but I think the two will develop
in tandem.” 105 In other words, deep sea mining would add
to, rather than replace, terrestrial mining. To overcome
the human rights abuses and environmental destruction
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within the extractive industries, governments and industry
must urgently step up efforts to address the nexus of
resource extraction and consumption, human rights and
environmental impacts.
Human rights organisation Amnesty International has also
called out this disingenuous dilemma, acknowledging
that the projected demand for cobalt, manganese and
lithium has led to growing interest in deep sea mining
but affirming that “[c]ompanies who overlook human
rights concerns as they clean up their energy sources are
presenting their customers with a false choice; people or
planet. This approach is gravely flawed.” 106 Amnesty, which
is collaborating with Greenpeace USA to identify and map
human rights and environmental impacts throughout the
battery lifecycle, including critical points of intervention
needed to produce an ethical battery, recently issued a call
to electric vehicles and electronics companies to act on
human rights and the environment in their battery supply
chains, putting the onus on industry leaders to use their
“resources and expertise to create energy solutions that
are truly clean and fair” rather than compromise on either
fundamental rights or planetary health.107
As the lead author on the 2016 ISF report and global
renewable energy expert, Dr Sven Teske, commented
more recently “[t]he responsible materials transition
will need to be scaled up just as ambitiously as the 100
percent renewable energy transition.” 108 His statement
accompanied the launch of a 2019 study for Earthworks
that highlighted how “[r]ecycling of metals from end-oflife batteries was found to have the greatest opportunity
to reduce primary demand for battery metals, including
cobalt, lithium, nickel and manganese,” 109 which in
conjunction with more “responsible sourcing are the key
strategies to promote environmental stewardship and
the respect of human rights in the supply chain”.110 With
only 20% of the close to 50 million tonnes of e-waste
produced annually,111 the debate over deep sea mining
cannot be separated from wider discussions on resource
use and consumption in the future. Ultimately, the serious
discussion that needs to take place about resources for
a low-carbon and high-tech future cannot be reduced
to a narrow and baseless interpretation of economic or
technological needs, which by all appearances is simply
serving the business interests of the deep sea mining
industry.

18

In deep water: the emerging threat of deep sea mining

Electronic waste in Beijing
© Greenpeace / Yan Tu

Industry attempts to own the future

19

LACK OF ADEQUATE
PROTECTION FROM
THE ISA
Deep sea mining in the global ocean is regulated by the
International Seabed Authority (ISA), a UN body. However,
key gaps in the ISA’s mandate and structure, and its failures
in practice to adequately protect unique and important
marine biodiversity, demonstrate that the status quo of
ocean governance is not capable of protecting the oceans
for future generations.

Gaps in governance
The ISA has no mandate to protect deep sea environments
from cumulative stresses – whether from other industrial
pressures, such as bottom trawling, or from crosscutting threats associated with climate change and
plastic pollution, evidence of which has been found even
in the deepest ocean trench.112 It also has no capacity
to protect marine life in the rest of the water column,
which could be threatened from toxic plumes, noise and
light pollution as a result of deep sea mining. Activities
impacting the seabed cannot be responsibly managed
without consideration of the overlying waters or of other
stressors such as ocean acidification, climate change and
pollution.113 Right now, in the absence of a Global Ocean
Treaty, only around 1% of international waters are properly
protected from multiple industrial activities through ocean
sanctuaries.114

Patchy protection
The ISA does place areas off limits to mining, designating
Areas of Particular Environmental Interest (APEIs)
surrounding a mining site. However, the majority of the
APEIs in the Clarion-Clipperton Fracture Zone (CCFZ)
were finally designated in areas that “avoid conflict with
exploration contracts” rather than in the zones originally
recommended by scientists for marine conservation.115 This
history, and the granting of multiple exploration contracts
in areas of high biodiversity, casts considerable doubt
that the ISA will place a fully representative system of
ecologically coherent areas off-limits to mining across the
global oceans.116
Moreover, scientists have raised concerns over the lack of
knowledge about how effective these no-mining areas
will be in conserving marine life. Professor Mills from
the University of Southampton told British MPs “[w]e do
not know whether they are big enough to be useful for
recolonisation of the potentially mined sites, and we do
not even know what timeframe those ecosystems are
reproducing on. We do not even know what role the half
substrate of the manganese nodules holds for the life cycle
of those organisms living near the seafloor. There are so
many unknowns that to start this process not knowing
how big, how interconnected, and how long do you need
to do this for would be very dangerous.” 117 The high levels
of unique species at some of the seafloor ecosystems
being eyed up for future mining also raises the question:
is representative protection even possible for endemic
species found nowhere else in the oceans?

Right: APEIs designated in the
Clarion-Clipperton Fracture Zone
© ISA 2018

Left: Bird's eye view of the International
Seabed Authority 24th Council, March 6 2018
© Francis Dejon, IISD/ENB
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Furthermore, APEIs cannot protect parts of the seabed
against any of the other human pressures facing the
deep ocean. The Royal Society has emphasised that,
“environmental sustainability… relies on consideration
of the combined influence on ecosystems of multiple
activities, such as cable laying and fishing, in addition
to deep-sea mining”.118 Nor do the ISA’s Regional
Environmental Management Plans (REMPs) consider
cumulative stresses, and last year, scientists called the
Pacific REMP out of date after just six years, in light of
new scientific discoveries about the deep sea.119 The ISA’s
means to deliver area-based management are therefore
no substitute for highly protected ‘marine protected areas’,
also known as marine reserves or ocean sanctuaries, which
protect marine life from multiple direct impacts by putting
areas of ocean off-limits to industrial activities. The Global
Ocean Treaty under negotiation at the UN would be the
only forum for governments to put in place comprehensive
protection for marine life from the cumulative stresses
facing the oceans.

Overriding protection in practice
In practice, the ISA has already granted exploration
contracts covering some of the great wonders of the
deep ocean. The Lost City for example, discussed above
and recently featured in the BBC’s Blue Planet II, is a
spectacular array of actively venting chimneys which may
hold clues to the evolution of life. This hydrothermal vent
field has been classified as an Ecologically or Biologically
Significant Marine Area (EBSA) under the Convention on
Biological Diversity, meeting and rating highly on criteria
for uniqueness or rarity; special importance for life-history
stages of species; vulnerability, fragility, sensitivity, or slow
recovery; and biological productivity, biological diversity,
naturalness.120 The Lost City was also identified by UNESCO
as meeting World Heritage status criteria, placing it
alongside the Pyramids of Giza, Machu Picchu and the
Great Barrier Reef.121
Yet in February 2018, the Lost City was included in an
area of the Mid-Atlantic Ridge covered by an exploration
contract granted by the ISA to the Polish government.
During the ISA discussion on this licence application, WWF
highlighted concerns about the ISA granting an exploration
licence in an area recognised as ecologically important
under the Convention on Biological Diversity.122 A Chinese
exploration contract on the South West Indian Ridge also
meets the criteria for an EBSA, with a research expedition
discovering previously undescribed animal species that
had not been found anywhere else on Earth.123 While EBSAs
do not offer legally binding protection, these examples
demonstrate the ISA’s failure to coordinate with other
international bodies to deliver effective environmental
protection, despite its claims when addressing the UN
negotiations for a Global Ocean Treaty that, “cooperation is
occurring on a frequent basis and within the existing legal
frameworks”.124
Indeed, there has been widespread criticism of the
environmental impact assessment (EIA) process within the
ISA.125 EIAs are carried out by mining companies and not
independently verified,126 with their substance therefore
largely at the discretion of the company. Furthermore, the
ISA has inadequate provisions on what to do once EIAs
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have been received, including how they are reviewed or
revised, and there is lack of clarity over what, if any, actions
or monitoring are required to address adverse impacts
identified by the EIA. For example, EIAs are not passed on
to the decision-making body, the ISA Council, so therefore
cannot underpin permits granted for contractor activities.

of environmental information in the licence area,140 clearly
exposing its fundamental limits in not having the mandate
to deal with plumes or pollution that extend into the wider
ocean. This exemplifies the shortcomings of the current
fragmented governance of the ocean, which a strong
Global Ocean Treaty could help to overcome.

Designed to mine

The LTC is also the only part of the ISA to see contractors’
annual reports on their exploration activities. It provides a
summary of these reports to the ISA Council, the decisionmaking body. However, these summaries are usually
limited to a single paragraph; they may vaguely speak
of violations, but provide no detail. Council members
have complained that they need more information to
underpin robust decision-making, especially over whether
to allow contractors who are repeat offenders in flouting
regulations to mine in future.141

Despite mining companies127 and ISA officials making
frequent reference to a precautionary approach,128
the ISA’s requirement for evidence of harm has been
criticised as contradicting the precautionary principle,
a central tenet of international environmental law.129 ISA
exploration regulations state that “[p]rospecting shall
not be undertaken if substantial evidence indicates the
risk of serious harm to the marine environment”,130 which
reverses the precautionary burden of proof and lacks clear
definitions of what constitutes “substantial evidence” or
“serious harm”. Ocean explorer Dr Jon Copley has described
this as a “fundamental lacuna” between the ISA and the
global nature convention (the Convention on Biological
Diversity).131 Indeed, the ISA Secretary-General’s flexible
interpretation of proactive conservation has led him to
claim that “the default position is that the seabed is off
limits to mining except where expressly permitted by the
Authority following a rigorous approval process”.132 It is
worth noting that, to date, the ISA has never turned down a
licence application.133
Specific provisions in the ISA set-up have been geared
more towards exploitation than protection. Archive
documents show that mining giants were lobbying
governments in the 1980s to ensure that the UN
Convention on the Law of the Sea “should contain a bias in
favour of mining production”.134 At the ISA, which manages
deep sea mining under the Law of the Sea, the ‘two year
rule’ means that any government has to be allowed to
start deep sea mining within two years of putting in a
request, abiding by whatever rules are in place at that
time.135 While this ‘nuclear option’ has never been triggered,
as advancements are made in technological capacity for
mining the deep sea, the temptation for governments
who have invested heavily in capital costs to reap a profit
will increase. This fundamental bias towards exploitation
at the heart of the ISA means not much stands in the way
between fragile deep sea ecosystems and their potential
destruction.

Lack of oversight
The ISA’s institutional framework also deprioritises
responsible environmental management. Having failed
to heed calls for the establishment of a scientific or an
environmental committee,136 environmental considerations
are made by the powerful yet secretive Legal and Technical
Commission (LTC). This is dominated by geologists,
with only three of its 30 members holding biological or
ecological expertise.137 Meeting behind closed doors, the
LTC keeps key information about what is being found
by contractors in the deep sea confidential – including
information about compliance failures.138 The ISA has long
promised that environmental data will be uploaded to a
public database, but this has failed to materialise.139 This is
notwithstanding that the ISA only requires the collection

This lack of transparency means that even governments
that hold exploration licences may not be alerted that
the company they have contracted is failing to comply
with rules and safeguards when carrying out exploration
activity. While sponsoring governments are supposed to
have national annual reviews, this is not happening across
the board. Ineffective control measures in draft exploitation
regulations would also allow mining companies to change
their sponsoring state and to pledge, or mortgage, their
contracts – rendering selection of contractors and the
sponsoring State’s controls all but meaningless. Contractors
are also reportedly pursuing and funding government
applications for ISA licences; according to the World Bank,
“DeepGreen prepared and funded Kiribati’s application
in return for an off-take agreement” in the CCFZ.142 The
application was granted, but the agreement has never
been released.
Industry self-reporting and self-regulation is therefore
prioritised. The current draft regulations give the
contractor, not the ISA, the task of drafting and revising
their own environmental documents and conducting
their own assessments.143 This reliance on self-reporting
by an industry intent on reaping back high up-front costs
is completely inadequate, particularly where the activity
would be thousands of metres below the surface.
The ISA’s cosy relationship with industry was starkly
apparent at an ISA Council meeting in spring 2019, when
two companies were permitted to speak on behalf of
governments: first DeepGreen, speaking from Nauru’s
seat;144 then the President of Global Sea Mineral Resources,
taking the floor on behalf of Belgium.145

A vested interest for ocean exploitation
Cross-party British MPs have also raised concerns over “a
clear conflict of interest” that the ISA, as the body that is
supposed to regulate the industry, “stands to benefit from
revenues”.146 There is even provision for the ISA to become,
in effect, a mining company itself, carrying out deep sea
mining on behalf of humanity as “the Enterprise”.147 How
revenues from mining would be allocated to benefit
the whole of humankind, as legally required, is as yet
unresolved – notwithstanding the issue of the risks posed
by deep sea mining to our global commons and unique

ecosystems that have high endemic biodiversity and are
essential for limiting climate change.
This tension inherent in the ISA “acting as poacher and
gamekeeper” 148 has worsened with the increasingly promining comments of ISA Secretary-General Michael
Lodge, raising questions as to whether the ISA can be
an impartial regulator.149 Lodge argues that “mining and
metals are essential to achieving the UN’s 2030 sustainable
development goals”.150 This is despite strong counterclaims that deep sea mining would undermine progress
to SDG 12, which aims to ensure sustainable consumption
and production patterns, as well as SDG 14, which aims to
conserve and sustainably use the oceans, seas and marine
resources for sustainable development.
The ISA is lobbying for a weaker Global Ocean Treaty by
insisting that its competence to regulate mining in the
seabed in areas beyond national jurisdiction should not
be challenged by a comprehensive regime to deliver
protection from cumulative impacts. At the first round of
formal negotiations for the treaty in September 2018, the
ISA told delegates that it has the “exclusive mandate” to
regulate access to the Area (international seafloor);151 in fact,
it has no mandate over deep sea fisheries, such as bottom
trawling, or the extraction of marine genetic resources. It is
therefore incapable of managing the cumulative impacts
facing the deep sea and the marine life whose fate is
intrinsically linked to deep sea activities.
The ISA also attempted to reassure delegates that the
current system of ocean governance provides sufficient
protection for wildlife – ignoring the widespread and
accelerating declines of marine biodiversity, with only 3%
of the ocean not significantly altered by human activity.152
The ISA struck a negative tone against a comprehensive
new treaty, telling governments, “We must be careful
… [that] we do not further fragment the law of the
sea and act in a manner that is incompatible with the
comprehensive and holistic approach adopted by the
framers of the Convention.” 153 At this spring’s second round
of negotiations, the ISA teamed up with the International
Maritime Organisation (IMO) to deliver a joint statement
defending “the existing legal framework,” warning that
“tampering with” the responsibilities currently held by
sectoral bodies like the ISA and IMO “might open up more
questions than answers for the effective conservation and
sustainable use of marine biodiversity”.154
Deep sea mining lays bare the shortcomings and failures
of the current fragmented system of international ocean
governance, which is failing to protect marine biodiversity
from the cumulative pressures facing our oceans. We need
a strong Global Ocean Treaty to overcome this patchwork
of regional and sectoral bodies, from the ISA to Regional
Fisheries Management Organisations, which are geared
towards exploitation. The new Global Ocean Treaty under
negotiation at the UN can shift this dynamic to put
protection at the heart of global ocean governance. This
will overcome the focus of existing sectoral bodies, like
the ISA, on the short-term exploitation of and long-term
damage to our global oceans.
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CONCLUSIONS &
RECOMMENDATIONS
The prospect of deep sea mining and its high
environmental risks to unique ecosystems and deep
sea carbon stores starkly illustrates the problems facing
our oceans from industrial activity. The shortcomings
and limitations of the industry’s current regulator, the
International Seabed Authority, exemplifies the disjointed,
pro-exploitation governance status quo that is failing to
provide adequate ocean protection. These two factors
strengthen the case for a comprehensive Global Ocean
Treaty that can create a network of ocean sanctuaries
protected from cumulative pressures, and establish
gold standards for Environmental Impact Assessments,
taking into account the multiple threats facing marine
ecosystems.
The ISA is designed to prioritise resource extraction, lacks
expertise in protection, and its key Legal and Technical
Commission meets behind closed doors; it is also unable
to protect the seabed from cumulative threats beyond
mining. As with any other international organisation, if
enough governments prioritised environmental protection,
this could better orientate the ISA towards conservation.
However, there remain fundamental limitations in the
mandate and design of the ISA, as with other existing
regional and sectoral bodies managing activities on the
high seas, which necessitate a strong Global Ocean Treaty
to put protection at the heart of global ocean governance.

Governments seeking to better protect the oceans must
pursue this agenda within the framework of a Global
Ocean Treaty that enables the creation of a global
network of ecologically coherent, representative ocean
sanctuaries. Pursuing deep sea mining is at stark odds with
governments’ commitments to sustainable development
for future generations, and undermines politicians’
positioning as leaders on marine conservation.
To protect the ocean from overexploitation and the
damage caused by the cumulative impacts of activities
such as deep sea mining, and consistent with the
precautionary principle and the ecosystem approach,
Greenpeace calls for an immediate moratorium on deep
sea mining, and recommends:
-

The establishment of a comprehensive network
of marine reserves covering at least 30% of the
world’s oceans by 2030, where all extractive
activities are prohibited

-

Governments should agree a strong Global Ocean
Treaty in 2020 that not only enables governments
to create ocean sanctuaries across the global
oceans, protecting marine life from multiple
extractive activities, but also delivers global rules
and high standards to protect marine life from the
most damaging industries seeking to plunder the
global oceans

Now is the time to defend the deep ocean, putting this new frontier off limits
to destructive industry. The deep ocean is the largest habitat on earth, and
the least known. We should preserve and study it, not mine it.

24

In deep water: the emerging threat of deep sea mining

Lion’s Mane Jellyfish

© Alexander Semenov

Conclusions & recommendations

25

REFERENCES
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

26

UK Department for International Trade. Information obtained
under the Freedom of Information Act UK. Requested as ‘All
correspondence between the department and UK Seabed
Resources Lfd in the past three years’ in March 2019 by
Greenpeace UK, Reference FOI2018/01246...
Thompson, K.F., Miller, K.A., Currie D., Johnston P. and Santillo
D. (2018), Seabed Mining and Approaches to Governance of
the Deep Seabed. Frontiers in Marine Science. 11 December
2018. https://doi.org/10.3389/fmars.2018.00480
Ardon, J.A., Ruhl, H.A., Jones, D.O.B. (2018). Incorporating
transparency into the governance of deep-seabed mining in
the Area beyond national jurisdiction. Marine Policy. Vol 89.
February 2018. https://doi.org/10.1016/j.marpol.2017.11.021
International Seabed Authority. Deep Seabed Minerals
Contractors – polymetallic sulphides. N.D. https://www.isa.org.
jm/deep-seabed-minerals-contractors?qt-contractors_tabs_
alt=1#qt-contractors_tabs_alt Accessed 25 January 2019
The ISA’s main advisory body is oriented towards extraction:
“The Legal and Technical Commission (LTC) is an organ of the
Council of the International Seabed Authority and currently
consists of 30 members (as at 1 January 2017) who are elected
by the Council for a period of 5 years on the basis of personal
qualifications relevant to the exploration, exploitation and
processing of mineral resources, oceanography, economic
and/or legal matters relating to ocean mining and related
fields.” International Seabed Authority. The Legal and
Technical Commission. N.D. https://www.isa.org.jm/laautoridad/legal-and-technical-commission. Accessed 12 June
2019.
Althaus F., Williams A., Schlacher T.A., Kloser R.J., Green M.A.,
Barker B.A., Bax N.J., Brodie P., Schlacher-Hoenlinger M.A.
(2009). Impacts of bottom trawling on deep coral ecosystems
of seamounts are long lasting. Marine Ecology Progress Series
397, pp. 279-294.
Formally known as the 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 jurisdiction
(United Nations General Assembly Resolution A/RES/72/249),
or the ‘BBNJ’ treaty https://www.un.org/bbnj/
International Seabed Authority and the International Maritime
Organization (2019). Joint statement by the International
Seabed Authority (ISA) and the International Maritime
Organization (IMO). Published online 3 April 2019. https://
ran-s3.s3.amazonaws.com/isa.org.jm/s3fs-public/files/
documents/isa-and-imo-4-3_pm.pdf
UN Convention on the Law of the Sea. Article 1 (Use of Terms
and Scope). The article reads: ““Area” means the seabed and
ocean floor and subsoil thereof, beyond the limits of national
jurisdiction”.
International Seabed Authority (ISA). Deep Seabed Minerals
Contractors – Overview. N.D. https://www.isa.org.jm/deepseabed-minerals-contractors. Accessed 10 June 2019
Japan Times (2017). Japan successfully undertakes large-scale
deep-sea mineral extraction. 26 September 2017. https://www.
japantimes.co.jp/news/2017/09/26/national/japan-successfullyundertakes-large-scale-deep-sea-mineral-extraction/#.
W18DBLgnZPZ
Globe Newswire (2019). Nautilus files for relief under the
Companies’ Creditors Arrangement Act and receives
additional loan under secured loan facility. By Nautilus
Minerals Inc., 23 February 2019. https://www.globenewswire.
com/news-release/2019/02/22/1741013/0/en/Nautilus-files-forrelief-under-the-Companies-Creditors-Arrangement-Act-andreceives-additional-loan-under-secured-loan-facility.html

In deep water: the emerging threat of deep sea mining

13.

Post Courier (2019). Nautilus Delisted From Toronto Exchange.
2 April 2019. https://postcourier.com.pg/nautilus-delistedtoronto-exchange/
14. Papua New Guinea Mine Watch (2019). Nautilus trying to
sell Solwara 1. 27 February 2019 https://ramumine.wordpress.
com/2019/02/27/nautilus-trying-to-sell-solwara-1/
15. Offshore (2018). Transfer of ownership for Chinese-built
offshore newbuild. Offshore, 27 November 2018. https://
www.offshore-mag.com/rigs-vessels/article/16802878/
transfer-of-ownership-for-chinesebuilt-offshore-newbuild;
Economist (2018). A high-profile deep-sea mining company
is struggling. 6 December 2018. https://www.economist.
com/business/2018/12/06/a-high-profile-deep-sea-miningcompany-is-struggling
16. Post Courier (2019). PM Labels Solwara Venture as a Wasted
Investment. 7 May 2019. https://postcourier.com.pg/pm-labelssolwara-venture-wasted-investment/
17. DEME Group (2019). PATANIA II – Technical Update. 21 March
2019. https://www.deme-group.com/news/patania-ii-technicalupdate?lang=en Accessed 23 March 2019.
18. Kanishka Singh, Zandi Shabala, (2018). Anglo American to end
investment in deep sea mining company Nautilus. Reuters, 4
May 2018. https://www.reuters.com/article/us-anglo-americanm-a/anglo-american-to-end-investment-in-deep-sea-miningcompany-nautilus-idUSKBN1I523Z
19. Including Anthony O’Sullivan, Chief Development Officer;
Robert Heydon, Head of Regulatory Affairs; and Tom
Sharp, Investor Relations and Business Development, Asia.
DeepGreen. DeepGreen Team. https://deep.green/deepgreenteam/ Accessed 12 June 2019.
20. “Maersk Supply Service, the global energy and shipping
company, is now collaborating with DeepGreen and NORI
[...] Glencore, a global resource company, has invested in
DeepGreen and contracted to buy a percentage of the nickel
and copper produced from a land-based processing plant
operated by DeepGreen”. DeepGreen. Country Sponsors &
Partners. https://deep.green/country-sponsors/ Accessed 12
June 2019.
21. “Technology projects now amount to 73% of the €32.9 M
allocated for ongoing deep sea mining research.” SARDSCC (2016). ‘Deep Sea Mining: Exploring the Unknowns’.
Background paper: ‘EU funded deep sea mining related
research’. Seas at Risk & Deep Sea Conservation Coalition
conference, 26 April 2016, https://seas-at-risk.org/images/pdf/
Events/2016/SAR-DSCC-Deep-sea-mining-conference-26April---Background-paper-EU-funded-research-FINAL.pdf.
22. Position paper of the Federation of German Industries (BDI),
May 2014 states: “Should Germany manage to demonstrate
environmentally friendly mining of marine raw materials
in an overall economic process and possibly even gain
technological leadership, this would put German industry in
an international competitive position to deep sea mining and
give Germany a special status.” Translation by Greenpeace
Germany.
23. House of Commons Hansard (2013). Deep Sea Mining Bill.
6 September 2013. Volume 567, Column 626 http://bit.
ly/2Qm1yHN
24. Environmental Audit Committee (2018). Oral evidence:
Sustainable Seas, HC 980. Q363 answered by Christopher
Williams. 16 October 2018, http://data.parliament.uk/
writtenevidence/committeeevidence.svc/evidencedocument/
environmental-audit-committee/sustainable-seas/oral/91913.
pdf
25. ISA (2018). List of delegations, 24th session. ISBA/24/A/CRP.4.
Published 26 July 2018. https://ran-s3.s3.amazonaws.com/isa.

org.jm/s3fs-public/files/documents/isba-24a-crp-4_0.pdf
26. FPS Economy (2018). Environmental Impact Statement
from Global Sea Mineral Resources for small-scale testing of
nodule collector components on the seafloor. Published 1 July
2018. https://economie.fgov.be/en/themes/enterprises/deepsea-mining/workshops-and-public/environmental-impactstatement
27. DEME Group (2019). PATANIA II – Technical Update. 21 March
2019. https://www.deme-group.com/news/patania-ii-technicalupdate?lang=en Accessed 23 March 2019
28. Greenpeace Unearthed (2018). https://energydesk.carto.com/
builder/581b64ca-e786-4e0f-b08b-ddb928354b48/embed.
Accessed 11 June 2019.
29. For example, “mining with no net loss of biodiversity in the
deep sea” is an “unattainable goal,” 15 leading deep-sea
scientists, legal experts and economists warned in Van Dover
C.L., Ardron J.A., Escobar E., Gianni M., Gjerde K.M., Jaeckel A.,
Jones D., Levin L.A., Niner H., Pendleton L., Smith C.R., Thiele
T., Turner P.J., Watling L. and Waver P.P.E. (2017). Biodiversity
Loss from Deep-sea Mining. Nature Geoscience, 26 June
2017. DOI: 10.1038/ngeo2983. https://www.researchgate.net/
publication/318093120_Biodiversity_loss_from_deep-sea_
mining.
30. Sweetman A.K. et al (2018). Key role of bacteria in the
short-term cycling of carbon at the abyssal seafloor in a low
particulate organic carbon flux region of the eastern Pacific
Ocean. Limnology and Oceanography. DOI: 10.1002/lno.11069.
31. Levin L.A., Mengerink K., Gjerde K.M., Rowden A.A., Vandover
C.L., Clark M.R., Ramirez-Llodra E., Currie B., Smith C.R.,
Sato K.N., Gallo N., Sweetman A.K., Lily H., Armstrong C.W.
and Brider J. (2016). Defining “serious harm” to the marine
environment in the context of deep-seabed mining. Marine
Policy. 74, pp. 245-259. https://www.sciencedirect.com/science/
article/pii/S0308597X1630495X.
32. Greenpeace UK, 30×30: A Blueprint for Ocean Protection.
https://storage.googleapis.com/planet4-internationalstateless/2019/04/4475b2c2-updatedgreenpeace_30x30_
blueprint_report_web.pdf.
33. Van Dover C.L., Ardron J.A., Escobar E., Gianni M., Gjerde K.M.,
Jaeckel A., Jones D., Levin L.A., Niner H., Pendleton L., Smith
C.R., Thiele T., Turner P.J., Watling L. and Waver P.P.E. (2017).
Biodiversity Loss from Deep-sea Mining. Nature Geoscience,
June 26 2017. DOI: 10.1038/ngeo2983. https://www.researchgate.
net/publication/318093120_Biodiversity_loss_from_deep-sea_
mining
34. Kim, R. (2017). Should deep seabed mining be allowed? Marine
Policy 82, pp. 134–137. doi: 10.1016/j.marpol.2017.05.010.
35. “[B]iodiversity loss within mines is inevitable […] Further, the
science of deep-sea benthic remediation is a nascent field.
It is far from established that remediation of industrial mine
sites in the deep sea is feasible for any mineral resource, and
we know of no remediation actions that can be applied to
the water column.” Van Dover C.L., Ardron J.A., Escobar E.,
Gianni M., Gjerde K.M., Jaeckel A., Jones D., Levin L.A., Niner H.,
Pendleton L., Smith C.R., Thiele T., Turner P.J., Watling L. and
Waver P.P.E. (2017). Biodiversity Loss from Deep-sea Mining.
Nature Geoscience, 26 June 2017. DOI: 10.1038/ngeo2983.
https://www.researchgate.net/publication/318093120_
Biodiversity_loss_from_deep-sea_mining
36. Ibid.
37. Woods Hole Oceanographic Institution (WHOI) (1977).
Astounding Discoveries. https://www.whoi.edu/feature/historyhydrothermal-vents/discovery/1977.html Accessed 20 August
2018
38. The National Aeronautics and Space Administration (NASA)
(2013). The ‘Lost City’ Formation. https://www.nasa.gov/content/
the-lost-city-formation#.XEr2bs3gpPY Accessed 25 January
2019.
39. Nautilus. The Pipeline – PNG. http://www.nautilusminerals.
com/irm/content/png.aspx?RID=258. Accessed 12 June 2019.
40. Jon Copley (2018). Written evidence submitted to

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Environmental Audit Committee Sustainable Seas Inquiry.
Published online 23 May 2018http://data.parliament.uk/
writtenevidence/committeeevidence.svc/evidencedocument/
environmental-audit-committee/sustainable-seas/
written/82901.html.
Dunn D.C, Van Dover C.L, Etter R.J, Smith C.R, Levin L.A.,
Morato T., Colaço A., Dale A.C., Gebruk A.V., Gjerde K.M, Halpin
P.N, Howell K.L, Johnson D., Perez J.A.A, Ribeiro M.C, Stuckas
H., Weaver P. and SEMPIA Workshop Participants (2018). A
strategy for the conservation of biodiversity on mid-ocean
ridges from deep-sea mining. Science Advances, 2018. DOI:
10.1126/sciadv.aar4313. https://advances.sciencemag.org/
content/4/7/eaar4313.
International Council for the Exploration of the Sea (2018).
Report of the ICES/NAFO Joint Working Group on Deep-water
Ecology (WGDEC), 5–9 March 2018, Dartmouth, Nova Scotia,
Canada. ICES CM 2018/ACOM:26. http://www.ices.dk/sites/
pub/Publication%20Reports/Expert%20Group%20Report/
acom/2018/WGDEC/WGDEC_2018.pdf.
Goffredi, S. K., Johnson, S., Tunnicliffe, V., Caress, D., Clague, D.,
Escobar, E., et al. (2017). Hydrothermal ventfields discovered
in the southern Gulf of California clarify role of habitat in
augmenting regional diversity. Proc. R. Soc. B Biol. Sci.
284:20170817. doi: 10.1098/rspb.2017.0817.
Environmental Audit Committee (2018). Oral evidence:
Sustainable Seas, HC 980. Q330 answered by Professor
Henderson. On 16 October 2018 http://data.parliament.uk/
writtenevidence/committeeevidence.svc/evidencedocument/
environmental-audit-committee/sustainable-seas/oral/91913.
pdf.
Kelley D.S., Früh-Green G.L., Karson J.A. and Ludwig K.A. (2007).
The Lost City Hydrothermal Field Revisited. Oceanography Vol.
20 No. 4. http://www.lostcity.washington.edu/files/kelley.2007.
pdf.
Kelley D.S. (2005). From the Mantle to Microbes – The Lost City
Hydrothermal Field. Oceanography Vol. 18 No, 3 September
2005. http://www.lostcity.washington.edu/files/kelley.2005bsm.
pdf.
Jessica Ebert, Nature (2005). Deep-sea mission finds life in the
Lost City. Nature News. ,3 March 2005. doi:10.1038/news05022814. https://www.nature.com/news/2005/050228/full/050228-14.
html.
Ludwig K.A., Kelley D.S., Butterfield D.A., Nelson B.K. and
Früh-Green G.L. (2006). Formation and evolution of carbonate
chimneys at the Lost City Hydrothermal Field Geochimica
et Cosmochimica Acta 70, pp.3625–3645. http://www.lostcity.
washington.edu/files/ludwig.2006.pdf.
Früh-Green G.L., Kelley D.S., Bernasconi S.M., Karson J.A.,
Ludwig K.A., Butterfield D.A., Boschi C. and Proskurowski G.
(2003) 30,000 Years of hydrothermal activity at the Lost City
Vent Field. Science 301, pp. 495–498
Brazelton W.J., Ludwig K.A., Sogin M.L., Andreishcheva E.N.,
Kelley D.S., Shen C., Edwards R.L. and Baros J.A. (2010). Archaea
and bacteria with surprising microdiversity show shifts in
dominance over 1,000-year time scales in hydrothermal
chimneys. PNAS 26 January 2010; 107(4), pp.1612-7. doi:
10.1073/pnas.0905369107 https://www.pnas.org/content/pnas/
early/2010/01/06/0905369107.full.pdf
Kelley D.S., Karson J.A., Früh-Green G.L., Yoerger D.R., Shank
T.M., Butterfield D.A., Hayes J.M., Schrenk M.O., Olson E.J.,
Proskurowski G., Jakuba M., Bradley A., Larson B., Ludwig K.,
Glickson D., Buckman K., Bradley A.S., Brazelton W.J., Roe K.,
Elend M.J., Delacour A., Bernasconi S.M., Lilley M.D., Baross
J.A., Summons R.E. and Sylva S.P. (2005). A SerpentiniteHosted Ecosystem: The Lost City Hydrothermal Field. Science
4 Mar 2005: Vol. 307, Issue 5714, pp. 1428-1434 doi: 10.1126/
science.110255
Freestone D., Laffoley D., Douvere F. and Badman T. (2016).
World heritage in the high seas: an idea whose time has come.
Published IUCN. ISBN: 978-92-3-100159-8 https://unesdoc.
unesco.org/ark:/48223/pf0000245467.

References

27

53.

54.

55.

56.
57.

58.

59.

60.
61.

62.

63.

64.

28

International Seabed Authority. Deep Seabed Minerals
Contractors – polymetallic sulphides. https://www.isa.org.
jm/deep-seabed-minerals-contractors?qt-contractors_tabs_
alt=1#qt-contractors_tabs_alt. Accessed 25 January 2019; The
High Seas Alliance has stated, “There is no evidence that the
LTC considered the ecological and biological importance of the
Lost City or the values reflected by the area’s EBSA designation
or potential World Heritage status.” High Seas Alliance (2019).
Lessons Learned from Regional and Sectoral Organizations
for Conservation in ABNJ. http://highseasalliance.org/sites/
highseasalliance.org/files/hsa-brochure-LR.pdf Accessed 10
June 2019.
Bobbette, A. and A. Donovan (eds) (2018). Political Geology:
Active Stratigraphies and the Making of Life. Springer, 2018,
at 118-119.; International Seabed Authority (2018). Prof MariuszOrgion Jedrysek of Poland Elected President of ISA Assembly.
Published online 23 July 2018. https://www.isa.org.jm/news/
prof-mariusz-orion-j%C4%99drysek-poland-elected-presidentisa-assembly
Edyta Bryła, Wyborcza (2019). Polska planuje ogromne
wydatki na szukanie surowców na dnie Atlantyku. Naukowcy:
“Nie ma potrzeby”. 30 March 2019. http://wyborcza.
pl/7,155287,24567588,planujemy-ogromne-wydatki-naszukanie-surowcow-na-dnie-atlantyku.html
Ibid.
Ed Conway, Sky News (2018). Deep sea mining could destroy
underwater Lost City, scientists warn. 6 March 2018. https://
news.sky.com/story/deep-sea-mining-could-destroyunderwater-lost-city-scientists-warn-11277837
Van Dover C.L., Arnaud-Haond S., Gianni M., Helmreich S.,
Hubere J.A., Jaeckel A.L., Metaxas A., Pendleton L.H., Petersen
S., Ramirez-Llodra E., Steinberg P.E., Tunnicliffe V. and
Yamamoto H. (2018). Scientific rationale and international
obligations for protection of active hydrothermal vent
ecosystems from deep-sea mining. Marine Policy Volume
90, April 2018, Pages 20-28. https://www.sciencedirect.com/
science/article/pii/S0308597X17306061#!
Edyta Bryła, Wyborcza (2019). Polska planuje ogromne
wydatki na szukanie surowców na dnie Atlantyku. Naukowcy:
“Nie ma potrzeby”. 30 March 2019 http://wyborcza.
pl/7,155287,24567588,planujemy-ogromne-wydatki-naszukanie-surowcow-na-dnie-atlantyku.html Translation by
Greenpeace Poland.
Ed Conway, Sky News (2018). Deep sea mining could destroy
underwater Lost City, scientists warn.
High Seas Alliance (2019). Lessons Learned from Regional
and Sectoral Organizations for Conservation in ABNJ. http://
highseasalliance.org/sites/highseasalliance.org/files/hsabrochure-LR.pdf Accessed 10 June 2019.; Ecosystem-approach
is defined by the OSPAR Convention as “the comprehensive
integrated management of human activities based on the
best available scientific knowledge about the ecosystem and
its dynamics, in order to identify and take action on influences
which are critical to the health of marine ecosystems, thereby
achieving sustainable use of ecosystem goods and services
and maintenance of ecosystem integrity” https://www.ospar.
org/about/principles/ecosystem-approach
Durden J.M., Bett B.J. and Ruhl H.A. (2015). The hemisessile
lifestyle and feeding strategies of Iosactis vagabunda
(Actiniaria, Iosactiidae), a dominant megafaunal species
of the Porcupine Abyssal Plain. Deep Sea Research Part I:
Oceanographic Research Papers Volume 102, August 2015,
pp. 72-77. https://www.sciencedirect.com/science/article/pii/
S0967063715000849?via%3Dihub
Ramirez Llodra E. and Billett D.S.M. (2006). Deep-sea
ecosystems: pristine biodiversity reservoir and technological
challenges. In: Duarte, C.M., (ed.) The Exploration of marine
biodiversity: scientific and technological challenges. Bilbao,
Spain, Fundacion BBVA, pp. 63-92.
International Council for the Exploration of the Sea (2018),
Report of the ICES/NAFO Joint working group on Deep-water

In deep water: the emerging threat of deep sea mining

Ecology, p. 76
65. Environmental Audit Committee (2018). Oral evidence:
Sustainable Seas, HC 980. Q347 answered by Professor
Henderson. 16 October 2018 http://data.parliament.uk/
writtenevidence/committeeevidence.svc/evidencedocument/
environmental-audit-committee/sustainable-seas/oral/91913.
pdf.
66. Halbach, P., Marchig, V., and Scherhag, C. (1980). Regional
variations in Mn, Ni, Cu, and Co of ferromanganese nodules
from a basin in the Southeast Pacific. Mar. Geol. 38, M1–M9. doi:
10.1016/0025-3227(80)90001-8; Gollner, S., Kaiser, S., Menzel, L.,
Jones, D. O. B., Brown, A., Mestre, N. C., et al. (2017). Resilience
of benthic deep-sea fauna to mining activities. Mar. Environ.
Res. 129, pp. 76–101. doi: 10.1016/j.marenvres.2017.04.010.
67. Miljutin, D., Miljutina, M., Arbizu, P., and Galéron, J. (2011).
Deep-sea nematode assemblage has not recovered 26 years
after experimental mining of polymetallic nodules (ClarionClipperton Fracture Zone, Tropical Eastern Pacific). Deep Sea
Res. Part I Oceanogr. Res. Pap. 58, pp. 885–897. doi: 10.1016/j.
dsr.2011.06.003.
68. Erik Simon-Lledó, Brian J. Bett, Veerle A. I. Huvenne, Kevin
Köser, Timm Schoening, Jens Greinert & Daniel O. B. Jones
(2019). Biological effects 26 years after simulated deep-sea
mining. Scientific Reports 9, Article number: 8040. https://
www.nature.com/articles/s41598-019-44492-w.
69. Environmental Audit Committee (2018). Oral evidence:
Sustainable Seas, HC 980. Q350-353 answered by Christopher
Williams. On 16 October 2018 http://data.parliament.uk/
writtenevidence/committeeevidence.svc/evidencedocument/
environmental-audit-committee/sustainable-seas/oral/91913.
pdf.
70. Michael Lodge (2018). Speech to the Hamburg Business Club
Hamburg, 25 September 2018. https://ran-s3.s3.amazonaws.
com/isa.org.jm/s3fs-public/documents/EN/SG-Stats/dsmhamburg.pdf.
71. Garrigue C., Clapham P.J., Geyer Y., Kennedy A.S. and Zerbeni
A.N. (2015). Satellite tracking reveals novel migratory patterns
and the importance of seamounts for endangered South
Pacific humpback whales. Royal Society Open Science.
Published 25 November 2015. doi: 10.1098/rsos.150489. http://
rsos.royalsocietypublishing.org/content/2/11/150489.
72. Watling L. and Auster P. (2017) Seamounts on the High Seas
Should Be Managed as Vulnerable Marine Ecosystems.
Frontiers in Marine Science. 25 January 2017. https://www.
frontiersin.org/articles/10.3389/fmars.2017.00014/full.
73. Rogers A.D. (2015). Environmental Change in the Deep Ocean.
Annual Review of Environment and Resources. Vol. 40:1-38
(Volume publication date November 2015). https://www.
annualreviews.org/doi/10.1146/annurev-environ-102014-021415.
74. Edward Cassano (2019). Presentation by Pelagic Research
Services to Deep Sea Mining Summit London, April 2019.
75. Boetius, A. and Haeckel, L. (2018). Mind the seafloor. Science
359, 34–36. doi: 10.1126/science.aap7301.
76. Miller K.A., Thompson K.F., Johnston P. and Santillo D. (2018).
An Overview of Seabed Mining Including the Current State of
Development, Environmental Impacts, and Knowledge Gaps.
10 January 2018. https://doi.org/10.3389/fmars.2017.00418.
77. Thompson K.F., Miller K.A., Currie D., Johnston P. and Santillo
D. (2018). Seabed Mining and Approaches to Governance of the
Deep Seabed. Frontiers in Marine Science. 11 December 2018.
https://doi.org/10.3389/fmars.2018.00480.
78. Seabed Disputes Chamber Of The International Tribunal For
The Law Of The Sea (2011). Advisory Opinion, Responsibilities
And Obligations Of States Sponsoring Persons And Entities
With Respect To Activities In The Area. 1 February 2011. https://
www.itlos.org/fileadmin/itlos/documents/cases/case_no_17/
adv_op_010211.pdf.
79. National Geographic (2013), New Interest in Seafloor Mining
Revives Calls for Conservation, https://blog.nationalgeographic.
org/2013/12/11/new-interest-in-seafloor-mining-revives-calls-forconservation-2/

80. UK Subsea Mining Capability Statement (2017). http://www.
nsri.co.uk/uploads/170706-UK-Subsea-Mining-CapabilityStatement-1.5-final.pdf. Accessed 10 June 2019.
81. Thompson K.F., Miller K.A., Currie D., Johnston P. and Santillo
D. (2018). Seabed Mining and Approaches to Governance of the
Deep Seabed. Frontiers in Marine Science. 11 December 2018.
https://doi.org/10.3389/fmars.2018.00480.
82. Long Distance Advisory Council (2019). LDAC Opinion on
Deep-Sea Mining. https://ldac.eu/images/EN_LDAC_Advice_
on_Deepsea_Mining_R.04.19.WG5_May2019.pdf Accessed 10
June 2019
83. The Guardian (2019). Scientists fear impact of deep-sea mining
on search for new medicines. By Karen McVeigh on 20 May
2019. https://www.theguardian.com/environment/2019/may/20/
scientists-fear-impact-of-deep-sea-mining-on-search-for-newmedicines.
84. Nath, B. N., Khadge, N. H., and Nabar, S. (2012). Monitoring
the sedimentary carbon in an artificially disturbed deep-sea
sedimentary environment. Environ. Monit. Assess. 184:2829.
doi: 10.1007/s10661-011-2154-z; German, C., Legendre, L., Sander,
S., Niquil, N., Luther III, G., Bharati, L., et al. (2015). Hydrothermal
Fe cycling and deep ocean organic carbon scavenging:
model-based evidence for significant POC supply to seafloor
sediments. Earth Planet. Sci. Lett. 419, 143–153. doi: 10.1016/j.
epsl.2015.03.012.
85. German, C., Legendre, L., Sander, S., Niquil, N., Luther III,
G., Bharati, L., Han, X. & Le Bris, N. (2015). Hydrothermal Fe
cycling and deep ocean organic carbon scavenging: Modelbased evidence for significant POC supply to seafloor
sediments. Earth Planet. Sci. Lett. 419, 143–153. doi: 10.1016/j.
epsl.2015.03.012.
86. Defra (2018). Written evidence submitted by the Department
for Environment Food and Rural Affairs to the Environmental
Audit Committee Sustainable Seas inquiry. Published online,
23 May 2018. http://data.parliament.uk/writtenevidence/
committeeevidence.svc/evidencedocument/environmentalaudit-committee/sustainable-seas/written/83282.pdf.
87. Ministry of Defence (2018). Global Strategic Trends – The Future
Starts Today. Sixth Edition. https://assets.publishing.service.
gov.uk/government/uploads/system/uploads/attachment_data/
file/760099/20181121-GST_The_Future_Starts_Today.pdf.
88. BBC News (2017), aired on 17 December 2017, available at:
http://dsmobserver.com/2017/12/bbc-png-deep-sea-mining/.
89. Suzanne Goldenberg, The Guardian (2014). Marine mining:
Underwater gold rush sparks fears of ocean catastrophe. 2
March 2014. https://www.theguardian.com/environment/2014/
mar/02/underwater-gold-rush-marine-mining-fears-oceanthreat.
90. Seas At Risk (2018). Joint NGO call on the International
Seabed Authority: Protect the marine environment from
harm! Submission on the ISA’s Draft Strategic Plan. Published
online 27 April 2018. https://seas-at-risk.org/images/pdf/
publications/2018_04_27_NGO_submission_to_ISA_9_07.pdf.
91. Seas At Risk (2018). European Commission and Azores question
need for deep-sea mining. Published online 5 February 2018.
https://seas-at-risk.org/27-deep-sea-mining/836-europeancommission-and-azores-question-need-for-deep-sea-mining.
html.
92. European Parliament (2018). European Parliament resolution
of 16 January 2018 on international ocean governance: an
agenda for the future of our oceans in the context of the 2030
SDGs (2017/2055(INI)). http://www.europarl.europa.eu/doceo/
document/TA-8-2018-0004_EN.html?redirect.
93. House of Commons Environmental Audit Committee (2019).
Sustainable Seas, Fourteenth Report of Session 2017–19.
Published 8 January 2019. https://publications.parliament.uk/
pa/cm201719/cmselect/cmenvaud/980/980.pdf.
94. Comments by Peter Thomson, UN Secretary General
Special Envoy for the Ocean, at the World Economic Forum
(2019) on the Friends of Ocean Action’s Panel: The wild wet
west - The high seas an emerging opportunity or failed

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

state. Published online 5 March 2019 https://www.youtube.
com/watch?v=AHYqB4t6Z5A&list=PL3fykM6AYebRYwDC_
Zo9hENBKa3VnRKVT&index=2.
UK Seabed Resources Ltd (2016). Full accounts made up to 31
December 2016. Published on Companies House, 17 July 2017.
https://beta.companieshouse.gov.uk/company/08058443/
filing-history.
Information obtained under the Freedom of Information
Act UK, Information released to Greenpeace UK. Requested
as ‘All correspondence between the department and UK
Seabed Resources Lfd in the past three years’ in March 2019 by
Greenpeace UK, Reference FOI2018/01246.
International Seabed Authority (2019). Nauru – Statement
to the Council. 27 February 2019. https://www.isa.org.jm/
document/nauru-1.
Damian Carrington, The Guardian (2017). Is deep sea mining
vital for a greener future – even if it destroys ecosystems? By
4 June 2017. https://www.theguardian.com/environment/2017/
jun/04/is-deep-sea-mining-vital-for-greener-future-even-if-itmeans-destroying-precious-ecosystems.
Henry Sanderson, Financial Times (2018). Electric vehicles spur
race to mine deep sea riches. 13 November 2018. https://www.
ft.com/content/00b2e3c8-e2b0-11e8-a6e5-792428919cee
Gianni, M. and Owen S. (2019). The perils of mining the deep.
https://www.woi.economist.com/the-perils-of-mining-thedeep/ Accessed 10 June 2019.
Teske, S., Florin, N., Dominish, E. and Giurco, D. (2016)
Renewable Energy and Deep Sea Mining: Supply, Demand
and Scenarios. Report prepared by ISF for J.M.Kaplan Fund,
Oceans 5 and Synchronicity Earth, July 2016 http://www.
savethehighseas.org/publicdocs/DSM-RE-Resource-Report_
UTS_July2016.pdf.
Funded by the Leonardo di Caprio Foundation, researchers
from the University of Technology Sydney, the University
of Melbourne and the German Aerospace Center (DLR)
considered resource needs: “Offsetting demand through
secondary sources of cobalt and lithium has the most potential
to reduce total primary demand, as these technologies have
a shorter lifetime of approximately 10 years. The cumulative
demands for both metals will exceed current reserves, but
with high recycling rates, they can remain below the resource
levels. However, there is a delay in the period during which
recycling can offset demand, because there must be sufficient
batteries in use and they must exhaust their current purpose
before they can be collected and recycled. This delay could be
further extended by strategies that reuse vehicular batteries
as stationary storage, which might reduce costs in the short
term and increase the uptake of PV. The efficiency of cobalt
in batteries also significantly reduces its demand, and this
reduction is already happening as manufacturers move
towards lower cobalt chemistries [...] Increasing the efficiency
of the material used is potentially the most successful strategy
to offset the demand for PV metals, and recycling will have
a smaller impact on demand because the lifespan of solar
PV panels is long and their potential for recycling is low.”
Ed. Teske, S. (2019). Achieving the Paris Climate Agreement
GoalsGlobal and Regional 100% Renewable Energy Scenarios
with Non-energy GHG Pathways for +1.5°C and +2°C. https://doi.
org/10.1007/978-3-030-05843-2.
International Resource Panel (2019). Global Resources
Outlook 2019: Natural Resources for the Future We Want. A
Report of the International Resource Panel. United Nations
Environment Programme (UNEP). Nairobi, Kenya. https://www.
resourcepanel.org/reports/global-resources-outlook.
Deep Sea Conservation Coalition (2018). Briefing to the
International Seabed Authority for the 24th Session, 16-27
July 2018. http://www.savethehighseas.org/wp-content/
uploads/2018/07/DSCC-ISA-briefing-2018-FINAL.pdf
Financial Times (2018). Electric vehicles spur race to mine deep
sea riches. By Henry Sanderson on 13 November 2018. https://
www.ft.com/content/00b2e3c8-e2b0-11e8-a6e5-792428919cee

References

29

106. Amnesty International (2019). Amnesty challenges industry
leaders to clean up their batteries. Published online 21 March
2019. https://www.amnesty.org/en/latest/news/2019/03/
amnesty-challenges-industry-leaders-to-clean-up-theirbatteries/.
107. Ibid.
108. Earthworks (2019). Clean Energy Must Not Rely on Dirty
Mining. Published online 17 April 2019. https://earthworks.org/
media-releases/report-clean-energy-must-not-rely-on-dirtymining/.
109. Ibid.
110. Dominish, E., Florin, N. and Teske, S. (2019). Responsible
Minerals Sourcing for Renewable Energy. Institute for
Sustainable Futures, University of Technology Sydney https://
earthworks.org/cms/assets/uploads/2019/04/MCEC_UTS_ES_
lowres.pdf.
111. World Economic Forum (2019). A New Circular Vision for
Electronics Time for a Global Reboot https://www.weforum.org/
reports/a-new-circular-vision-for-electronics-time-for-a-globalreboot.
112. Sarah Gibbens, National Geographic (13 May 2019). Plastic
Proliferates at the Bottom of World’s Deepest Ocean Trench.
13 May 2019. https://news.nationalgeographic.com/2018/05/
plastic-bag-mariana-trench-pollution-science-spd/
113. Thompson K.F., Miller K.A., Currie D., Johnston P. and Santillo
D. (2018). Seabed Mining and Approaches to Governance of the
Deep Seabed. Frontiers in Marine Science. 11 December 2018.
https://doi.org/10.3389/fmars.2018.00480
114. MPAtlas accessed 11 June 2019. http://www.mpatlas.org/
115. Cuyvers, L., Berry, W., Gjerde, K., Thiele, T. and Wilhem, C. (2018).
Deep seabed mining: a rising environmental challenge. IUCN
and Gallifrey Foundation. https://portals.iucn.org/library/sites/
library/files/documents/2018-029-En.pdf.
116. “Lessons learned from the planning process relating to
exploration claims within the Clarion Clipperton Zone (CCZ)
in the Pacific Ocean indicate that existing and emerging
claims reduced the effectiveness of proposed science-based
MPA networks.” Thompson K.F., Miller K.A., Currie D., Johnston
P. and Santillo D. (2018). Seabed Mining and Approaches to
Governance of the Deep Seabed. Frontiers in Marine Science. 11
December 2018. https://doi.org/10.3389/fmars.2018.00480
117. Environmental Audit Committee (2018). Oral evidence:
Sustainable Seas, HC 980. Q88 answered by Professor Mills. On
5 September 2018. http://data.parliament.uk/writtenevidence/
committeeevidence.svc/evidencedocument/environmentalaudit-committee/sustainable-seas/oral/89304.html.
118. Royal Society (2017). Future ocean resources: Metal-rich
minerals and genetics – evidence pack. Published May 2017,
https://royalsociety.org/~/media/policy/projects/future-oceansresources/future-of-oceans-evidence-pack.pdf.
119. Todd Woody, Oceans Deeply (2018). Hurry Up and Wait: Big
Decisions on Seabed Mining Remain Unresolved. 25 July 2018.
https://www.newsdeeply.com/oceans/articles/2018/07/25/
hurry-up-and-wait-big-decisions-on-seabed-mining-remainunresolved.
120. CBD (2015). Ecologically or Biologically Significant
Areas (EBSAs) Hydrothermal Vent Fields. Published
online 12 June 2015. https://chm.cbd.int/database/
record?documentID=204107.
121. World Heritage Sites have not been designated in international
waters, but Lost City was highlighted as satisfying criteria in
Freestone D., Laffoley D., Douvere F. and Badman T. (2016)
World Heritage in the High Seas: An Idea Whose Time Has
Come. Published in 2016 by the United Nations Educational,
Scientific and Cultural Organization http://whc.unesco.org/
document/143493.
122. Earth Negotiations Bulletin (2017). Summary of the TwentyThird Annual Session of the International Seabed Authority:
8-18 August 2017. Vol. 25 No. 151. Published online 21 August
2017 http://enb.iisd.org/download/pdf/enb25151e.pdf.
123. Jon Copley (2018). Written evidence submitted to

30

In deep water: the emerging threat of deep sea mining

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

Environmental Audit Committee Sustainable Seas Inquiry.
Published online 23 May 2018, http://data.parliament.uk/
writtenevidence/committeeevidence.svc/evidencedocument/
environmental-audit-committee/sustainable-seas/
written/82901.html
International Seabed Authority and the International Maritime
Organization (2019). Joint statement by the International
Seabed Authority (ISA) and the International Maritime
Organization (IMO). Published online 3 April 2019. https://
ran-s3.s3.amazonaws.com/isa.org.jm/s3fs-public/files/
documents/isa-and-imo-4-3_pm.pdf.
Ocean and Earth Sciences, University of Southampton (2018).
Written evidence submitted Environmental Audit Committee
Sustainable Seas Inquiry. Published online 23 May 2018. http://
data.parliament.uk/writtenevidence/committeeevidence.
svc/evidencedocument/environmental-audit-committee/
sustainable-seas/written/82991.pdf.
Thompson K.F., Miller K.A., Currie D., Johnston P. and Santillo
D. (2018). Seabed Mining and Approaches to Governance of the
Deep Seabed. Frontiers in Marine Science. 11 December 2018.
https://doi.org/10.3389/fmars.2018.00480.
Dale Benton, Mining Global (2018). DeepGreen launches deep
sea exploration vessel with Maersk. 14 April 2018. https://www.
miningglobal.com/sustainability/deepgreen-launches-deepsea-exploration-vessel-maersk.
UN Chronicle (2017). The International Seabed Authority and
Deep Seabed Mining. By Michael Lodge. Volume LIV Nos. 1 &
2 2017 https://unchronicle.un.org/article/international-seabedauthority-and-deep-seabed-mining.
The Precautionary Principle underpins the UN Convention
on Biological Diversity. Principle 15 of the Rio Declaration
states that “lack of scientific certainty shall not be used as a
reason for postponing measures to prevent environmental
degradation” in United Nations General Assembly (1992). Rio
Declaration on Environment and Development, A/CONF.151/26
(Vol. I). Published 12 August 1992, https://www.un.org/
documents/ga/conf151/aconf15126-1annex1.htm.
ISA. Regulations on prospecting and exploration for
polymetallic sulfides in the Area. Part II, Section 2, 7 May
2010. https://ran-s3.s3.amazonaws.com/isa.org.jm/s3fs-public/
documents/EN/Regs/PolymetallicSulphides.pdf.
Jon Copley (2018). Written evidence submitted to
Environmental Audit Committee Sustainable Seas Inquiry.
Published online 23 May 2018. http://data.parliament.uk/
writtenevidence/committeeevidence.svc/evidencedocument/
environmental-audit-committee/sustainable-seas/
written/82901.html.
International Seabed Authority (2018). Written evidence
submitted to Environmental Audit Committee Sustainable
Seas Inquiry. Published online 21 November 2018 http://
data.parliament.uk/writtenevidence/committeeevidence.
svc/evidencedocument/environmental-audit-committee/
sustainable-seas/written/92615.pdf
Ardon, J.A., Ruhl, H.A., Jones, D.O.B. (2018). Incorporating
transparency into the governance of deep-seabed mining in
the Area beyond national jurisdiction. Marine Policy. Vol 89.
February 2018. https://doi.org/10.1016/j.marpol.2017.11.021.
Memo for Department of Industry of a February 1979 meeting
between UK Government representatives and Lockheed
Martin, Sumitomo, Amoco, Billiton, Sedco, BP and Kennecot in
Foreign and Commonwealth Office (1979). UNLOSC: Company
Attitudes. By E C Glover, Maritime, Aviation and Environment
Department,2 March 1979. FCO 76/1906: UK interest and views
in deep seabed mining. https://discovery.nationalarchives.gov.
uk/details/r/C11518020
UN Convention on the Law of the Sea (1994). Agreement
relating to the Implementation of Part XI of the United Nations
Convention on the Law of the Sea, 10 December 1982. Section
1, paragraph 15.
Earth Negotiations Bulletin (2018). Summary of the Twentyfourth Annual Session of the International Seabed Authority

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

(Second Part), 16-26 July 2018. Vol 25, Number 168. Published
29 July 2018. https://enb.iisd.org/vol25/enb25168e.html.
ISA. The Legal and Technical Commission. https://www.isa.org.
jm/la-autoridad/legal-and-technical-commission Accessed 11
June 2019.
Deep Sea Conservation Coalition (2018). Briefing to the
International Seabed Authority for the 24th Session, 16-27
July 2018. http://www.savethehighseas.org/wp-content/
uploads/2018/07/DSCC-ISA-briefing-2018-FINAL.pdf. Accessed
11 June 2019; The Legal and Technical Commission has been
encouraged by the Assembly to hold more open meetings
to allow for greater transparency in ISA (2017) Assembly
resolution ISBA/23/A/13 of 18 August 2017.
ISA Secretary-General Michael Lodge comments in an
interview: “I am very pleased that our member countries have
given us the financial support to build a global database for
deep seabed resources and environmental data – indeed,
this is going to be our flagship project for 2017-2018.” DSM
Observer (2017). At the Helm: An Interview with New ISA
Secretary-General Michael W. Lodge. By Arlo Hemphill on
19 July 2017. https://dsmobserver.com/2017/07/isa-secretarygeneral-michael-w-lodge/
Ingels J., Ardron, J., Colaco, A., Henry, L., Muñoz, P., Golding,
N., Grehan, A., Jørgensbye, H., Kanishchev, A., Menot, L.,
Morato, T., Buhl-Mortensen, P., Neat, F., Pinto, C., Robson, L.,
Watling, L., Weaver, P., Pham, C., Khlivnoy, V. and ICES. (2015).
Report of the ICES/NAFO Joint Working Group on Deepwater Ecology (WGDEC), 16-20 February 2015, Horta, Azores,
Portugal. ICES CM 2015/ACOM:27. https://www.researchgate.
net/publication/275348702_Report_of_the_ICESNAFO_Joint_
Working_Group_on_Deep-water_Ecology_WGDEC_16-20_
February_2015_Horta_Azores_Portugal_ICES_CM_2015ACOM27
Todd Woody, Oceans Deeply (2018). Hurry Up and Wait: Big
Decisions on Seabed Mining Remain Unresolved. 25 July
2018. https://www.newsdeeply.com/oceans/articles/2018/07/25/
hurry-up-and-wait-big-decisions-on-seabed-mining-remainunresolved.
World Bank (2016). Precautionary Management of Deep Sea
Mining Potential in Pacific Island Countries. Published 28 April
2016. http://pubdocs.worldbank.org/en/125321460949939983/
Pacific-Possible-Deep-Sea-Mining.pdf
ISA (2018). Revised Draft Regulations on Exploitation of Mineral
Resources in the Area. Draft Regulations 11, 52, 58. Accessed 9
June 2019.
International Seabed Authority (2019). Nauru – Statement
to the Council. 27 February 2019. https://www.isa.org.jm/
document/nauru-1.
International Seabed Authority (2019). Belgium – Statement
to the Council. 27 February 2019. https://www.isa.org.jm/
document/belgium-0.
House of Commons Environmental Audit Committee (2019).
Sustainable Seas, Fourteenth Report of Session 2017–19.
Published 8 January 2019. https://publications.parliament.uk/
pa/cm201719/cmselect/cmenvaud/980/980.pdf.
UN Convention on the Law of Sea, Part XI. Section 4. Article
170. https://www.un.org/depts/los/convention_agreements/
texts/unclos/part11-4.htm
Environmental Audit Committee (2018). Oral evidence:
Sustainable Seas, HC 980. Q358 answered by Professor
Henderson. 16 October 2018 http://data.parliament.uk/
writtenevidence/committeeevidence.svc/evidencedocument/
environmental-audit-committee/sustainable-seas/oral/91913.
pdf.
For example, Michael Lodge is quoted as saying, “Governments
are getting behind it. The sea bed will be a key source of
minerals to combat climate change.” Barbara Lewis Reuters
(2019). Deep sea mining boss says new law could be adopted
next year. 24 April 2019. https://uk.reuters.com/article/ukmining-deepsea/deep-sea-mining-boss-says-new-law-couldbe-adopted-next-year-idUKKCN1S02IM.
Michael Lodge, China Dialogue (2019). Can a ‘mining code’

151.

152.

153.

154.

make deep seabed extraction sustainable? 11 March 2019.
https://chinadialogueocean.net/7082-can-a-mining-codemake-deep-seabed-extraction-sustainable/.
International Seabed Authority (2018). Statement to
Intergovernmental Conference on an international legally
binding instrument under the United biological diversity
of areas beyond national jurisdiction (General Assembly
resolution 72/249), Agenda Item 6 General Exchange of
Views. 5 September 2018. http://statements.unmeetings.org/
media2/19408113/international-seabed-authority.pdf.
IPBES (2019). Summary for policymakers of the global
assessment report on biodiversity and ecosystem services of
the Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services. Published on 6 May 2019. https://
www.ipbes.net/news/Media-Release-Global-Assessment.
United Nations (2018). Delegates Say New Marine Biodiversity
Treaty Must Respect Jurisdiction of Coastal States over
Their Continental Shelf, as Intergovernmental Conference
Continues, United Nations General Assembly, International
Conference on Marine Biodiversity (September 2018),. https://
www.un.org/press/en/2018/sea2077.doc.htm, accessed 29 May
2019.
International Seabed Authority and the International Maritime
Organization (2019). Joint statement by the International
Seabed Authority (ISA) and the International Maritime
Organization (IMO). Published online 3 April 2019. https://
ran-s3.s3.amazonaws.com/isa.org.jm/s3fs-public/files/
documents/isa-and-imo-4-3_pm.pdf.

References

31

Scyphozoan Jellyfish

© Alexander Semenov

Published by Greenpeace International
June 2019
Lead author – Louisa Casson, with
contributions by Sebastian Losada, Sofia
Tsenikli, Dr David Santillo, Duncan Currie,
Gargi Sharma and Will McCallum

