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Driving furiously along the dry seabed of the Red Sea, the chariot wheels came off the best chariot
Egypt could produce, and Pharaoh had a few moments to think about his disabled chariot in the midst
of sea water looking more and more unstable! (Ex 15:1-21)

Abstract :
After the surface of the earth, Man seeks to conquer the
seabed.Seabed is also called the « Area ». Article 1 of
the United Nations Convention on the Law of The Sea1
(UNCLOS), 1982, defines it as:
«The seabed and ocean floor and subsoil thereof,
beyond the limits of national jurisdiction ». This paper
limits the discussion to ‘the seabed beyond the limits
of national jurisdiction’, i.e., High Sea and excludes
seabed of continental Shelf and territorial sea.
Article 136 of the Convention defines the seabed as “common heritage of mankind”, and in Part XI,
the Convention creates the Seabed Authority, an International Organization in charge of managing
the Area. The exploration of the seabed has been increasing. Concerns are growing about its
consequent impact on the environment due to the process of exploitationofseabedproducts. The
issue at stake is all the more crucial given that "the deeper the life is, the more vulnerable it
becomes" 2 . Man’s intervention in this ecosystem, even minimal, can be dramatic if the
consequences are not scientifically analyzed. Prior to the United Nations Convention on the Law of
the Sea, no globally agreed rulesexisted.This is understandable giventhe fact that technology at that
time didn’t permit descentbeyond4000 metersunder the sea- average depthof the seabed.
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It is now technologically possible to access the sea bed and explore it. This means that technology
has allowed human activity to intervene in a domain where it took tens of thousands of years for
flora and fauna as well as minerals to be formed. Environmental impact studies are not able to
predict how much time it will take for plants animals and mineral species to reappear after their
destruction by the explorations activities.
Resources of the seabed are, indeed, a source of scientific and biological knowledge but they
also represent a huge commercial interest for energy, mining and medical applications3. It is thus
imperative to find a balance between exploration, exploitation and protection of the marine
environment. This paper studies the existing regulatory regime for the protection of the seabed. It
then goes on to assess the supervision of activities that are carried out down in the Area and
examines
if
protective
measures
are
effective
and
sufficient.
The paper delivers a comprehensive assessment of the risks attached to the exploration and
exploitation. It then advocates practices in light of current knowledge and understanding of these
areas.
1) History of regulations:
Before the United Nations Convention on the Law
of the Sea, there were no specific regulations related to
the seabed. In fact, only Conventions on marine pollution
existed. One example is the « Convention on the
Prevention of Marine Pollution by Dumping of Wastes
and Other Matters, 1972 », adopted on December 29
1972 4 . Another of these would be the MARPOL
Convention adopted on the 2nd of November 19735,
concerned with the prevention of pollution from ships.
But, as far as the Area itself is concerned, there was no
global regulation. The principle of freed on prevailed for a
long time (e.g. to free fishing) and still does today (e.g. for
free shipping). Montego Bay Convention, that came into effect on November 16 1994, created the
International Seabed Authority, which aims to control the activities conducted in the
3
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Area:« Activities in the Area shall be organized, carried out and controlled by the Authority on
behalf of mankind »6. The International Seabed Authority is the organization under which all States
Parties to the UNCLOS are required to seek permission to explore or exploit the Area.
The UNCLOS is also a framework Convention that
leads to more specific Regional Conventions for the
protection of marine biodiversity. UNCLOS and its Regional
Conventions have led to many regulations on fishing stocks
and
migratory
species.
The United Nations Environment Program (UNEP)
established the Regional Seas Program,7 in order to promote
a sartorial approach through inter governmental
cooperation in environmental matters. The example of the management of the North-East Atlanticis
very meaningful because it brings together are global sea Convention (Convention for the
Protection of the Marine Environment of the North Atlantic also called OSPAR Convention), as well
as various regional fishery organizations and global organizations8(International Seabed Authority,
IMO, IWC9).
OSPAR is a mechanism by which fifteen Governments of the western European coasts
cooperate to protect the marine environment of the North-East Atlantic. It aims to take the
necessary measures to protect the marine environment from pollution and from any human
activity, particularly to preserve and restore marine ecosystems. The seabed falls within the scope
of application of the Convention10, but only limited to the geographical area of the North East
Atlantic and don’t include the whole Area.
The Antarctic Treaty System is also a good example of an area where all contracting parties
renounce their claim of sovereignty on Antarctica and commit to manage it as a common resource.
The Antarctic Treaty system includes the Treaty itself (signed in 1959) and a number of related
Agreements, including the Environmental Protocol11 and the Convention on the Conservation of
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Antarctic Marine Living Resources (CAMLR Convention)12. In its Article 1 § 3, the CAMLR
Convention provides that:
« The Antarctic marine ecosystem means the complex of relationships of Antarctic marine living
resources with each other and with their physical environment ».
The Antarctic Treaty is interesting because of its pragmatic approach to the system, by including all
marine living resources in the scope of the protective measures.
The Antarctic system isable to implement its regulations mainly through legal agreements.
Promotion of the widest possible intergovernmental cooperation, for the rational and peaceful use
of resources has also helped.
Therefore,regionalregulations, though efficient, don’t cover all areas.
It’s important to notice that regulations of the
International Seabed Authority don’t deal with living
resources but only with mineral resources. It’s a
serious weakness in the management of the Area,
because living and non-living resources are connected.
It seems obvious that when one suffers changes, it has
a direct impact on the other. They are biologically
related and regulations are artificial, because it’s only a
legal and fictitious division. It doesn’t take into account
the reality of the seabed, which is a fragile balance
between marine life and minerals.
We will focus the paper on the exploration and exploitation of the mineral resources, but it’s
important to keep living resources in mind. The International Seabed Authority is discussing this
issue. One hopes that this shortcoming will be dealt with, which would be possible with the existing
international legal instruments i.e. UNCLOS. “The mandate of the International Seabed Authority is
sufficiently broad to address these and other issues “13.
2) The UNCLOS regime
As explained above, the Convention has created the International Seabed Authority i.e. the
International Organization in charge of managing the Area. This Authority has to manage the Area
but also has to protect it. Article 145 of the UNCLOS states:
Necessary measures shall be taken in accordance with this Convention with respect to activities in the Area to ensure effective
protection for the marine environment from harmful effects, which may arise from such activities. To this end the Authority
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shall adopt appropriate rules, regulations and procedures for inter alia:
(a) the prevention, reduction and control of pollution and other hazards to the marine environment (…)
(b) the protection and conservation of the natural resources of the Area and the prevention of damage to the flora and fauna of
the marine environment.

The seabed regime became operational in 2001 when the Authority signed contracts with
seven operating companies (sponsored by one or several States) and States14 that were authorized
by theInternational Seabed Authority to explore the Area for polymetallic nodules 15. Today, there
are a total of 13 contractors for the exploration ofpolymetallic nodules and 2 for the exploration
ofpolymetallicsulphides16. We can note that the majority of the countries (sponsoring States or
contractingStates) who have signed the contracts are developed countries. .
Annual technical workshops have been convened by the Authority to exchange knowledge
and expert advice on specific aspects of seabed resources. For example, a meeting was held
regarding the establishment of environmental baselines about seabed cobalt-rich crusts and
polymetallicsulphide mine sites in the Area (Jamaica, 2004). Another meeting was held on
Polymetallic Nodule Mining Technology (India 2008)17.
The International Seabed Authority has multiple roles, including managing the Area, but also
protecting it.
The UNCLOS also contains more general provisions regarding the protection of the marine
environment, not only confined to the seabed protection. For example Part XII of the UNCLOS is
entitled “Protection and preservation of the marine environment”. These provisions concern
Member States obligations and not the Authority.The first article explicitly talks about the
obligation of the States: “States have the obligation to protect and preserve the marine
environment”18. This provision should be read in conjunction with the next article, which
establishes the principle of the sovereign right of States to exploit their natural resources. This part
doesn’t specifically relate to the Area, but it concerns the entire marine environment.
14
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Article 192 of the UNCLOS

Regulation on protection of the marine environment exists but the lack of specific obligations for
the States to efficiently protect the seabed is inadequate. A sound and efficient legal regime is
lacking. .
3)Statusof activities:
The seabedis full of natural resources, which are essential for marine life and for life on Earth.
It covers abouthalf thesurface of the planet. The water near seabed iscold (about 4 ° C)and low
innutrients.Extremely diverseorganisms, mostly invertebratessuch as worm andmolluscs, live on
the seabed, atlow densities. Thesemarine communitieshave learned tosurviveon the meagerwaste
fromspeciesthat evolveabove them.
Under national jurisdiction, (the marine territory within 200 nautical miles) exploitation of
the seabed is happening19but these exploitations will not be studied in the scope of this paper as it
deals with the Area beyond national jurisdiction.
Explorationsbeyond territories under national jurisdictionconcern mainlythreemetallic
mineralmarine resources: polymetallic nodules, cobalt-rich crustsand polymetallicsulphides.
Polymetallic nodulesare aggregates ofmetals (manganese, copper, cobalt), located on
averageat 4000m of depth.They representa stock ofabout 340million tons ofnickeland 275million
tons ofcopper intheClarion-Clipperton Zone20(currently, the richest zone in nodules).
Cobalt crustsare found in the high seas and in the territorial waters. They are mostly present
around thePacific Islands.
Other minerals being explored are the polymetallicsulphides. These are also present on land.
On the seabed, they are found around hydrothermal vents. This ecosystem is of great scientific and
environmental interest because species live at temperatures around 300 °C and at a depth of 4000
m, where no photosynthesis is possible21. This unique biodiversity, and new mechanisms of life
systems must be protected.
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The hydrothermal springs represent a commercial interest, as their scientific study and the
associated findings are useful to the pharmaceutical industry and to the industry of microcomputer
components.
In order for a certain area to be declaredexplore-worthy, it is necessary, according to the
International Seabed Authority, to establisha priortypography of that seabed’s area,for accurate
analysis of the area. Theextractioncan be made ifthis specific area is rich enough in
nodules,crustsorsulphides22.
Marine mineral resourcesrequire millions years to be formed. Therefore, theextraction of itis
irrevocable and permanently damaged.The exploration andexploitation of these resourcesmust
becloselymonitored. Non-regenerationof such resources isa strong argumentin favour ofstopping
theexploration of polymetallic nodules, sulphides, and cobalt crusts.
The general extraction processes for minerals follows a two-fold technique. First, the
mineral needs to be detached from the rock to which it is attached. To that end, one can use "the
scraping of the surface, excavation, digging a tunnel to access the fields under the surface or drilling
of the deposit and its fluidity."23 Then comes the actual extraction. These large-scale and highly
invasive techniques of exploitation and extraction have only been used up to the depths of 200 m.
No activity of this scale has yet been performed in the seabed, but now technology permits the
exploration even on the seabed.
There are some specific techniques of extraction for the cobalt-rich crusts, that are used in
the seabed e.g. by injectingwater under highpressure, by leaching, (a chemical processin situ), or by
acoustic effect24 (vibrations enablingthe detachment ofcrusts).
These extractionsare coupled withenvironmental impact studies to assess the effectsof these
activities onthe marine environment. The operating companies and States carry out these studies,
in accordance with the Mining Code25 and with the recommendation of the Legal and Technical
Commission of the International Seabed Authority.
The International Seabed Authority adopted a regulation on July 13th 2000, about
“Prospecting and Exploration for Polymetallic Nodules in the Area”.26Part V of its is entitled
"Protectionandpreservationof the marine environment." Article 2§ 2states, "Prospecting shall not
be undertaken if substantial evidence indicates the risk of serious harm to the marine
environment“.
22Documents of the International Seabed Authority
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Short name of the regulation about « Prospecting and Exploration for Polymetallic Nodules in the Area »
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Article 3127 provides that the operating companies and States shall,during theexploration
phase,collect"Each contract shall require the contractor to gather environmental baseline data and
to establish environmental baselines (…) against which to assess the likely effects of its program of
activities under the plan of work for exploration on the marine environment and a program to
monitor and report on such effects".
The operating companies and States shallalso take allnecessary measuresto "prevent, reduce
and control pollution and other hazards to the marine environment arising from its activities in the
Area" 28and submit an annual reportto the GeneralSecretary of the Authority.
Protectionof the marine environmentseems to have a regulatory regime . However, in terms of its
implementation and enforcement particularly, when activities might cause severe or irreversible
harm to the environment, there is little measures prescribed for the preventive and corrective
actions
4)Present and futureimpactson the environment.
According to the Authority, the exploration itself has rarely a significant impact on the
environment. But itconsiders essentialthatoperating companies and states, before they undertake
theirexploration campaigns, gather as muchinformation as possibleabout the stateof the
environment,in order to establishan environmentalprofile, that will be used to assess the impact of
the exploration on the environment29.
The Sanya workshop30wasresponsible for carrying outenvironmental impact studiesandthe results
show that the effects on theunderwaterenvironmentare poorly understood.There are threetypes of
impactof mining, which could damagebenthic species (i.e. livingon the seabed) during the
extraction phasein theseabed31:
- Thecrushingof bodiesby thepassing of the extraction vehicle.
- The burialof organisms bysediment redistribution.
- Thephysical and chemical changesin thewater column through whichextractions arelifted (a
4 km column).
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Once the mineral is out of the water, only the relevant mineral to the operator is kept (3 to 30% of a
sample), the rest being discarded back into the sea, and this may cause32:
- Turbidity.
- Oxygen depletion.
- Release oftrace metals(metalscan bereassembledin small quantitiesspilledin the sea).
- Disruption ofbiotype33filter feeders34.
The Seabed Authority wants to establish the impact of increased intensity and frequency of
exploitation of the seabed on the surrounding environment. But, before the Authority completed its
gathering of environmental impact studies conduct by operating companies and States, a project of
regulation is discussed within the Authority.

5) Recommendations
An ecosystem approach:
As we have seen above, living resources are not included in the International Seabed
Authority regulations. This clearly does not reflect the reality. A regulation on this issue, within the
Authority, is essential.The Antarctic Treaty should be an example to follow, because it includes all
marine living resources in the scope of the protective measures.
Precautionary principle:
This principle states that if an action or an omission has a potential risk of causing harm to the
environment, in the absence of scientific consensus on the potential risk, the burden of proof that it
is not harmful falls on those taking the action or omission. Decision-makers may be held liable.
Seabed exploration could be considered as risky activities. The Rio declaration35 was the first
international document to deal with the concept of the precautionary principle. The declaration and
the principle are non-binding, but they have an international scope and as the Rio declaration
states:
« Where there are threats of serious or irreversible damage, lack of full scientific certainty shall not
be used as a reason for postponing cost-effective measures to prevent environmental degradation ».
This is an important argument and NGOs have to use this principle. Indeed, they can ask to the
32Idem
33All
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The Rio Declaration on Environment and Development was a document adopted in 1992 by the Conference on

Environment and Development under the auspices of the United Nations.

operating companies and States to provide evidence of the absence of risk for the marine
environment.

Only exploration and no exploitation:
Seabed activities, even exploration, are invasive and can cause instability in the overall
ecosystem. The impact of the exploration on the 4 km water column above the exploration zone is
unknown, as is the scale of the disturbance of animal species, which lived on seabed and on the
water column36. It appears more reasonable tostay in the exploration phase and to not go further
than the existing activities as long as the impact of the exploration isn’t assessed more clearly.
Regarding the exploration currently carried out in seabed, it appears crucial to multiply
environmental impact studies.

Public awareness:
The operating companies, the States, and the Authority itself, take advantage of the lack of
accessible information about exploration and exploitation of the seabed. Activities are conducted in
the Area and general population is not aware.
Industrial lobbies have an interest to leave public opinion in the dark. Seabed is a complex field,
dealing with technology, thereby making access to information difficult.
Given economic and environmental issues surrounding theseabed, the lack of transparency
must be solved. Ensure improved accessibility to information about seabed activities must be a
major concern.
Better monitoring of the implementation of existing regulation:
As mentioned previously, there are a lot of existing impact studies, most of them binding
thanks to regulation. It seems crucial to take steps to ensure better monitoring of the
implementation of the existing regulation.

Keeping in mind the butterfly effect risk attached to changes, even minimal, of such an
unknown, deep, inaccessible and fragile ecosystem, Man should show restraint in his mad rush to
conquer new spaces. END
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