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The International Seabed Authority is one of the three new institutions established by the 1982 United Nations Convention on the Law of the Sea.
  The other two are the Commission on the Limits of the Continental Shelf and the International Tribunal for the Law of the Sea.  The Authority came into being on 16 November 1994 upon the entry into force of the Convention.   Its mandate is to administer the mineral resources of the deep seabed outside areas of national jurisdiction which are referred to in the Convention as the “Area”.  The “Area” is defined in the Convention as “the seabed and ocean floor and subsoil thereof, beyond the limits of national jurisdiction”.
   Its other functions inter alia are to promote and encourage  the conduct of marine scientific research in the Area and to co-ordinate and disseminate the results of such research and to take the necessary measures for the protection of the flora and fauna of the marine environment from activities in the Area.
  

In its Part XI and Annexes III and IV the Convention gives effect to the “Declaration of Principles Governing the Seabed and the Ocean Floor, and the Subsoil Thereof, beyond the Limits of National Jurisdiction” adopted by the General Assembly of the United Nations on 17 December 1970.
  Those principles inter alia declared that the Area as well as the resources of the Area “are the common heritage of mankind” and that “no state or person, natural or juridical, shall claim, exercise or acquire rights with respect to the area or its resources incompatible with the international regime to be established and the principles of the Declaration”.  It further stated that “the exploration of the area and the exploitation of its resources  shall be carried out for the benefit of mankind as a whole, …… taking into particular consideration the interests and needs of developing countries”.  It provided that “on the basis of the principles contained in the Declaration, an international regime applying to the area and its resources and including appropriate international machinery to give effect to its provisions shall be established by an international treaty of universal character, generally agreed upon.  The regime shall inter alia provide for the orderly and safe development and rational management of the area and its resources…….. ”  These basic principles became the basis for the development of the regime for the Area and its resources at the Third United Nations Conference on the Law of the Sea.  
While there were many difficult issues before the Conference, some of which appeared intractable yet were satisfactorily resolved over time, the regime for the administration of the Area and the development of the resources turned out to be the most difficult to resolve. Notwithstanding the protracted negotiations, going back to the Seabed Committee
  which met from 1968 to 1970 and the nine years of the Conference itself, that preceded the adoption of the Convention on April 30, 1982, a number of key issues relating to the deep seabed mining regime remained unresolved.  The result was that at the end of the Conference the international community remained divided over the Convention largely due to the disagreement between the major industrialized States and the developing countries over some of the important details in the regime contained in Part XI.  As a consequence the United States voted against the adoption of the Convention and some other industrialized States, such as Germany, Italy and the United Kingdom were among those that abstained.  Other industrialized States that voted for the adoption expressed the hope that the outstanding issues would be resolved in order to enable them to become parties to the Convention.  
Of the differences that prevailed some were of political and ideological nature,  such as the composition of the Council of the Authority, the provisions on mandatory transfer of technology or the production limitation policy, others were due to real concerns of States such as the effect on the metal market of the large scale development of minerals from a new source and its potential impact on the economies of states, specially developing states, which were land based producers of minerals that may be produced from the deep seabed or the decision making procedures in the organs of the Authority which may not be adequate to protect the interest of investors in seabed mining or the provisions which may give the Enterprise, the operating arm of the Authority, an unfair advantage over private operators.  
 It was not until 1994 that the outstanding issues were resolved through the adoption of an agreement entitled “Agreement relating to the implementation of Part XI of the United Nations Convention on the Law of the Sea of 10 December 1982”.
  This Agreement addressed all the outstanding issues of 1982 and a number of new issues in the light of the political and economic changes, including the spread of market oriented approach, that had taken place since the adoption of the Convention. The negotiations were also influenced by an increased knowledge of the resources and an appreciation of the technological problems in their development gained from the work of the Preparatory Commission for the International Seabed Authority and the International Tribunal for the Law of the Sea between 1983 and 1994 especially, from the experience in the implementation of the regime governing preparatory investment in pioneer activities relating to polymetallic nodules contained in resolution II in the Final Act of the Conference.  These developments and the imminent entry into force of the Convention together created an atmosphere for a more practical and pragmatic approach towards resolving the outstanding issues which are reflected in the 1994 Agreement. By its terms the 1994 Agreement forms an integral part of the Convention and the Agreement.  It states that “ Part XI   [of the Convention] shall be interpreted and applied together as a single instrument.  In the event of any inconsistency between this Agreement and Part XI, the provisions of the Agreement shall   prevail ”. 

The legal regime for the administration and development of the mineral resources of the Area as it now exists is to be found in Part XI  of the Convention
 which contains the legal frame work governing “activities in the Area” and in Annex III  to the Convention which contains the “Basic Conditions of Prospecting, Exploration and Exploitation” with respect to the resources of the Area, and in Annex IV, which contains the statute of the Enterprise, the operating arm of the Authority which may carry out activities in the Area, and the 1994 Agreement, which modified Part XI and the Annexes in significant ways.
  There are other related provisions dispersed in other parts of the Convention, in particular, Annex VI, especially articles 14 and 35 – 40 concerning the establishment and the composition of the Seabed Disputes Chamber of the International Tribunal for the Law of the Sea.
 The mining regime for the Area is given practical effect through the adoption of regulations by the Authority - the first of which are the “Regulations on Prospecting and Exploration for Polymetallic Nodules in the Area”. 

Powers of the Authority, its Structure and its Principal Organs 
As provided in the Convention and the 1994 Agreement the Authority is the organization through which States Parties to the Convention shall in accordance with the regime for the Area established in Part XI and the Agreement,  organize and control activities in the Area, particularly with a view to administering the resources of the Area.  The powers and functions of the Authority are those expressly conferred upon it by the Convention.  It has such incidental powers, consistent with the Convention, as are implicit in, and necessary for, the exercise of those powers and functions with respect to activities in the Area.
   Following upon the 1970 Declaration of Principles, the Convention asserts that “ the Area and its resources are the common heritage of mankind”,  and  that all rights in the resources of the Area are vested in mankind as a whole on whose behalf the Authority shall act.  The mineral resources of the Area can only be recovered in accordance with the Convention and the rules, regulations and procedures of the Authority.  Otherwise, no claim, acquisition or exercise of rights shall be recognized.
  
The need for an international machinery to administer the Area arose from the fact that investors in seabed mining activities could not exercise exclusive rights over parts of the seabed where they could explore and exploit the mineral resources.  Those areas would otherwise be subject to the freedom of the high seas and would be accessible to nationals of other States in the exercise of their own high seas freedom.   The International Seabed Authority therefore provides an essential safeguard for investors who intend to undertake long term development of the resources of the deep seabed areas by giving them exclusive rights to the resources of those areas for the duration of their contracts or licenses with the Authority.
The membership of the International Seabed Authority consists of all parties to the 1982 Convention who are  ipso facto members of the Authority.
  As at the end of February 2005 there were 148 members.   The principal organs of the Authority are an Assembly, a Council and a Secretariat. Its subsidiary bodies are a Legal & Technical Commission and a Finance Committee.  
The Assembly

The Assembly as the sole organ of the Authority consisting of all its members is considered the supreme organ of the Authority to which the other principal organs are accountable as specifically provided for in the Convention.  It has powers to establish general policies in conformity with the relevant provisions of the Convention on any question or matter within the competence of the Authority.  It also has a number of specific powers and functions, including the consideration and the adoption of the regulations, rules and procedures relating to prospecting, exploration and exploitation of the resources of the Area upon the recommendation of the Council, the adoption of the budget of the Authority upon the recommendation of the Finance Committee and the Council, the election of the Secretary-General from a list of qualified candidates proposed by the Council, the election of members of the Council and the members of the Finance Committee. 
  The Assembly also receives and considers the Annual Report of the Secretary-General on the activities of the Authority.

The Council

  The Council is a 36-member body.  It is the executive organ of the Authority which is mandated to establish specific policies on matters within the competence of the Authority in conformity with the Convention and the Agreement and the general policies established by the Assembly.
  It has powers inter alia to adopt and apply provisionally, pending approval by the Assembly, the regulations, rules and procedures of the Authority taking into account the recommendations of the Legal & Technical Commission.
 It recommends, on the basis of the recommendation of the Finance Committee, the administrative budget of the Authority as well as the scale of contributions of member states to the budget for the consideration of the Assembly.  An important and exclusive function of the Council is to approve, upon the recommendation of the Legal and Technical Commission, applications for mining contracts or licenses submitted to it in the form of plans of work for exploration or exploitation.
  
The Legal and  Technical Commission

The Legal and Technical Commission is the technical arm of the Council which makes recommendations to the Council on scientific and technical matters and generally assists the Council in the administration of activities in the Area.   It has 15 members, which may be increased, who are experts in the fields of marine geology, oceanography, economic and legal matters related to ocean mining. They are elected in their personal capacities for five-year terms by the Council.
 The Commission formulates and submits to the Council regulations, rules and procedures relating to exploration and exploitation of the resources of the Area, taking into account all relevant factors including the environmental implications of such activities.
  The Commission also has a general mandate to prepare assessments of environmental implications of activities in the Area and to make recommendations to the Council on the protection of the marine environment.
  
The Finance Committee

The Finance Committee, a 15-member body, considers all matters which have financial implications for the Authority and makes recommendations on them to the Council and the Assembly.
  Its membership includes the five largest contributors to the budget of the Authority until the Authority is self-sufficient in its finances from the proceeds of mining.   Members of the Committee are experts in financial matters and are elected in their personal capacities by the Assembly.

The Secretariat

The Secretariat of the Authority consists of the Secretary-General, elected by the Assembly for a four-year term, and the staff of the Authority.  The Secretary-General is the Chief Administrative Officer of the Authority and acts in that capacity in all its organs and bodies.
  The Secretariat is organized in a cost-effective manner.  It is compact and has 38 staff members.  
During the sessions of the Authority, the staff is supplemented by the interpretation and translation services of the United Nations by special arrangement and on a cost-reimbursable basis.  Apart from servicing the meetings of the Authority the Secretariat provides expert papers for the consideration of the different organs of the Authority, and organizes workshops and technical meetings of scientists on various aspects of research and development relating to the activities in the Area.  The proceedings of these workshops are regularly published and disseminated.  The Secretariat is also a repository of data and information obtained from research in the Area.  The Authority’s data base is accessible through its web-site. It is also a catalyst for marine scientific research conducted by individual scientists, scientific institutions and contractors in the Area and collaborates in scientific research projects with groups of international scientists in order to promote better understanding of marine geology, biodiversity and the marine environment of the Area in general.  The workshops, the technical meetings and the data base provide important background information to members of the Legal & Technical Commission and members of other organs of the Authority for the discharge of their responsibilities. 
Relationship between the organs of the Authority and Decision-Making
 The relationship between the various organs and subsidiary bodies in the internal structure of the Authority is an important feature of the machinery established by the Convention and the Agreement.
 It is critical to the confidence in the system.  Not surprisingly, this became one of the most difficult issues in the negotiations.  The system we now have provides for checks and balances and promotes cooperation and coordination between the different organs and bodies.  For instance, the specific regulatory powers with regard to deep seabed mining are reposed exclusively or concurrently in the Council.  While, article 160 of the Convention gives the Assembly “the power to establish general policies”, the 1994 Agreement qualifies these powers of the Assembly by requiring the collaboration of the Council.  It provides that  “ decisions of the Assembly on any matter for which the Council also has competence or any administrative, budgetary or financial matters shall be based on the recommendation of the Council”.  The Assembly may either approve the recommendation or return them to the Council for further consideration and the Council shall reconsider the matter in the light of the views expressed by the Assembly.
 
The decision making procedures in the various organs of the Authority are crucial to the overall smooth functioning of the Authority.  The 1994 Agreement provides that “as a general rule, decision making in the organs of the Authority should be by consensus” and only “if all efforts to reach consensus have been exhausted decisions may be taken by vote as provided for in the Convention and the 1994 Agreement”.
  It is worthy of note that over the first ten years of the existence of the Authority all decisions on matters of substance in the Assembly, the Council and the two subsidiary bodies  - the Legal and Technical Commission and the Finance Committee -  have indeed been taken by consensus and therefore without the need for a vote.

In the case of the Assembly, if all efforts at reaching consensus have been exhausted,  decisions on matters of procedure are to be taken by a simple majority and decisions on matters of substance are to be taken by a two-thirds majority..
  
The 36-member Council has been restructured by the Agreement into four “chambers” representing various interest groups concerned with the mining of minerals from the deep ocean. These are the largest consumers of minerals to be produced from the seabed including the State with the largest economy at the date of entry into force of the Convention, the largest investors in deep seabed mining activities, land-based producers of minerals similar to those produced from the seabed and those from developing countries not included in the first three chambers.
  As an assurance to all interest groups that their interest would be fairly taken into account, the Agreement provides that  “If all efforts to reach a decision by consensus have been exhausted, decisions by voting in the Council on questions of procedure shall be taken by a majority of members present and voting, and decisions on questions of substance, except where the Convention provides for decisions by consensus in the Council, shall be taken by a two-thirds majority of  members present and voting, provided that such decisions are not opposed by a majority in any one of the chambers…..”.
  A voting system, based on blocking powers in any of the four chambers, has the effect of encouraging negotiations to achieve consensus on matters of substance.  In the final analysis, it enables States in a particular interest group to block decisions inimical to their interest. 
 The Convention provides that consensus in the Council is required for such matters as a proposal to amend Part XI of the Convention; adoption of rules, regulations and procedures for mining; distribution of financial benefits from proceeds of mining and from the revenue sharing provisions in article 82(4) of the Convention; and economic adjustment assistance for land-based producers.
   The rules, regulations, and procedures adopted by the Council on prospecting, exploration and exploitation of resources and financial and internal management of the Authority remain in effect provisionally until approved by the Assembly or amended by the Council in the light of the views expressed in the Assembly.
  
In the case of an application to explore or exploit mineral resources of the Area, the Agreement prescribes a special procedure in the Council for the approval of a plan of work for a contract.  The plan of work is first reviewed by the Legal and Technical Commission in order to ascertain if the application has met the objective criteria set out in the Convention to qualify for a contract and the required technical data and information set out in the regulations have been submitted.
  Once it is satisfied with the application, the Commission by a simple majority recommends to the Council the approval of the plan of work in the form of a contract. 
The 1994 Agreement provides that  “The Council shall approve a recommendation by the Legal and Technical Commission for approval of a plan of work unless by a two-thirds majority of its members present and voting, including a majority of members present and voting in each of the chambers of the Council, the Council decides to disapprove a plan of work.  If the Council does  not take a decision on a recommendation  for approval of a plan of work within a prescribed period, the recommendation shall be deemed to have been approved by the Council at the end of that period.  The prescribed period shall normally be 60 days unless the Council decides to provide for a longer period.  If the Commission recommends the disapproval of  a plan of work or does not make a recommendation, the Council may nevertheless  approve the plan of work in accordance with its rules of procedure for decision-making on questions of substance.” 

This special provision with a threshold and a requirement for the concurrence of the majority in each of the four chambers for the disapproval of a plan of work in the Council, is an assurance to all applicants who satisfy the necessary financial and technical requirements for qualifications and who have been certified by the sponsoring state as having made the necessary preparatory expenditures in research and identification of mining areas, that they will not be denied access to the resources or subjected to any discriminatory treatment  once the expert body, the Legal and Technical Commission, has reviewed their plans of work and recommended approval.  Furthermore, the approval will not be unduly delayed in the Council as it would be deemed to have been approved after a specified period.  
Other Adjustments in the 1994 Agreement

The 1994 Agreement has made other important adjustments to the substantive provisions in the Convention which were previously controversial.  It provides that the obligations applicable to private Contractors shall also apply to the Enterprise.
 This removes any competitive advantage for the Enterprise over private contractors.   The Agreement  also removes the obligation of States Parties to fund the first mining operation of the Enterprise which was seen as an unfair subsidy.  It now provides that the first operation of the Enterprise shall be on the basis of a joint-venture following the establishment of a first private commercial mining operation.  The provision relating to the mandatory transfer of technology by the Contractor to the Enterprise or to developing country operators has been substituted by a general duty of cooperation by sponsoring States to facilitate the acquisition of deep seabed mining technology if the Enterprise or the developing country is unable to obtain such technology on open market or through joint-venture arrangements.
   The production policy provisions in the Convention which limited the amount of minerals to be produced from the seabed to protect the interest of land-based producers have been substituted by the market oriented GATT, now WTO,  restrictions on commodity subsidies in order to avoid giving deep seabed miners a competitive advantage over land-based producers.
    An economic assistance fund from the proceeds of mining has been established to assist developing country-land-based producers whose economies may be affected by seabed mining, in place of a “compensation fund” previously provided for in the Convention for which the funding source was not identified.  The financial terms of the contract which were based on a dual system reflecting the different approaches of the planned economies and market-oriented economies have been replaced by a single market-oriented system with a preference for a simple royalty system.  The precise terms are to be developed when commercial mining is imminent based on the principle that rates of payments by miners to the Authority “ shall be within the range of those prevailing in respect of land based mining of the same or similar minerals in order to avoid giving deep seabed miners an artificial competitive advantage or imposing on them a competitive disadvantage ”.
  
The Agreement goes beyond the controversial issues remaining in 1982 and provides for the streamlining of the operations of the Authority.  It provides that all organs and subsidiary bodies of the Authority established under the Convention and Agreement shall be cost-effective and that this principle shall also apply to the frequency, duration and scheduling of meetings.  The setting up and the functioning of the organs and subsidiary bodies shall be based on an evolutionary approach taking into account the functional needs of the organs and subsidiary bodies concerned in order that they may discharge effectively their respective responsibilities at various stages of the development of activities in the Area.  It also identified the functions the Authority should concentrate on before commercial mining begins.

Regulations for Prospecting and Exploration of Polymetallic Nodules


At the heart of the system for the exploration and exploitation of polymetallic nodules established in Part XI of the Convention and the Agreement is the so-called ‘parallel’ system. This is elaborated in article 153 of the Convention. The essential elements of the parallel system include assured access for States Parties and their nationals to seabed mineral resources along with a system of site-banking, whereby reserved areas are to be set aside for the conduct of activities by the Authority through the Enterprise either by itself or in association with developing States, or in joint-venture with a contractor who provided the particular reserved site.  This is to avoid the monopolization of seabed mining industry and to ensure that viable mine sites would be available for those who come later.   This requires an applicant to propose two sites of equal commercial value one to be designated a reserved site and the other to be allocated to the applicant.   

A fundamental principle in the regime is that activities in the Area, shall be carried out in accordance with a formal written plan of work issued in the form of a contract, drawn up in accordance with Annex III of the Convention, the Part XI Agreement, and the rules, regulations and procedures of the Authority.
  Accordingly, one of the first tasks of the Authority upon the entry into force of the Convention was to develop the regulations governing prospecting and exploration for polymetallic nodules. The regulations were developed in the Legal and Technical Commission and considered in detail by the Council before being provisionally approved. It was then submitted to the Assembly which adopted it by consensus on 13 July 2000.
 These regulations, which give practical effect to the scheme laid out in  the Convention and the Agreement, enabled the Authority to issue its first contracts for exploration to “registered pioneer investors” whose preparatory investments in respect of survey, research, technology development and other relevant activities prior to entry into force of the Convention, had been specifically recognized in resolution II in the Final Act of the Third United Nations Conference on the Law of the Sea.   The Authority has issued seven exploration contracts to entities sponsored by the Governments of China, France, India, Japan, Korea, Russian Federation and a consortium based in Poland and sponsored by a number of East European countries.
  Six of the areas in the contracts  are located in the North East Pacific in the Clarion-Clipperton Zone and one in the Central Indian Ocean.

The regulations are applicable only to polymetallic nodules and for the moment deal only with the prospecting and exploration phases. The regulations describe the procedures to be followed by a prospective contractor to obtain an approval of a plan of work, the form and content of that application, the procedure for approval of the plan of work and the form and content of the contract.  The exploration contracts are issued for a period of fifteen years and are extendable up to five years at a time if the contractor can show that because of economic or technical reasons  it was not able to complete its exploration programme within the fifteen year period.


An important feature of the regulations is that they contain standard clauses which are common to all contractors describing the terms and conditions of the contract. This removes the need for the Authority to negotiate with each potential contractor individually and ensures uniform treatment of all applicants. The contract itself is a short, two-page, document, which sets out the names of the parties to the contract, describes the subject-matter of the contract, its duration and date of commencement and states that the standard clauses in the regulations shall be incorporated in the contract and shall have effect as if set out at length. In order to reflect practical differences between individual contractors, the contract contains a number of schedules. Schedule 1 defines the exploration area allocated to the contractor. Schedule 2 is the contractor’s programme of activities and schedule 3 is the contractor’s training programme, as required under Article 144 and Annex III, Article 15, of the Convention. 


The regulations also contain provisions on confidentiality of the data and information submitted to the Authority in annual reports and the protection of the marine environment. Since 1982 when the Convention was adopted, the question of the protection of the marine environment has assumed greater importance. This preoccupation with the marine environment is reflected in the 1994 Agreement itself, which, inter alia, requires that the rules, regulations and procedures adopted by the Authority incorporate applicable standards for the protection and preservation of the marine environment and that applications for approval of plans of work for exploration are accompanied by an assessment of the potential environmental impacts of the proposed exploration activities and a programme for oceanographic and environmental baseline studies. 
 

The specific content of the general duty to protect the marine environment, as far as the exploration phase is concerned, is outlined in the regulations as well as in the standard clauses for exploration contracts. Thus, the contractor is required to gather environmental baseline data as exploration activities progress and to establish environmental baselines, including a reference area,  against which to assess the likely effects of its activities on the marine environment. It is important to note that the obligations on the contractor are progressive in nature. It is widely accepted that, during the initial phase of exploration, there would be little, if any, impact on the marine environment. Most exploration work would be non-invasive, relying primarily on remote sensing and standard sampling techniques. However, the standard clauses recognize that a secondary phase of exploration begins with the commencement of testing of collecting systems and processing operations. At this time, the contractor will be required to submit a site-specific environmental impact assessment and a proposal for a monitoring programme to determine the effect on the marine environment of the equipment that will be used during the mining tests.


In recognition of the dynamic and evolutionary nature of exploration, the regulations also permit the Authority’s Legal and Technical Commission to issue from time to time recommendations of a technical or administrative nature for the guidance of contractors to assist them in the implementation of the regulations. Although, not part of the contract,  such recommendations will form the basis of an acceptable code of conduct for contractors. The first set of such recommendations, relating to environmental baseline studies, were issued in 2001.
  

The regulations are comprehensive and self-contained. A prospective applicant for approval of a plan of work need only look at the regulations to find the procedure for an application and the terms and conditions of an exploration contract. The regulations consolidate the provisions on  the mining system contained in the Convention with those in the 1994 Agreement and where appropriate elaborate upon the practical application of those provisions. This makes the mining system, which otherwise appears to be complex, more coherent and simple and more readily understood. The regulations when compared with land-based mining legislation are on the whole  more favourable to investors than many national legislation.  It takes into account the uncertainties of starting a new industry as well as the hostile marine environment in which the operations will be carried out.  
Regulations for Polymetallic Sulphides and Cobalt-Rich Crusts


Polymetallic or manganese nodules which contain manganese, copper, cobalt and nickel in the main, are only one type of mineral deposit in the deep seabed.  In recent times much interest has been directed in the research and exploration of polymetallic massive sulphides and cobalt-rich ferromanganese crusts.
  The Authority, at the request of a member State is currently engaged in developing regulations for prospecting and exploration of polymetallic sulphides and cobalt-rich crusts.
   The basic formal elements of the regulations would be the same as that for polymetallic nodules.  However, because of the localized nature of the deposits there will be differences relating inter alia to the size of the area allocated for exploration under the contract, the size of the eventual exploitation area and the system for participation by the Authority either through the application of the parallel system which may not always be practical in this case, or other form of participation, such as equity participation, as well as the environmental regulations appropriate to the unique environment in which these deposits are found.  Unlike polymetallic  nodules which are potatoe-shaped and are generally found on the surface partially buried in the sediments and cover vast plains in areas of the  deep seabed,  polymetallic sulphides and cobalt crusts are localized in their deposits and are three dimensional and therefore the size of the deposit, in terms of its sub-surface breadth and depth, is not readily apparent unless the sites are drilled.
 Massive sulphide deposits have only recently been discovered since 1979.  They are found at water depths up to 3,700 m. in a variety of tectonic settings at the modern seafloor including mid ocean ridges, back-arc rifts, and seamounts. Many of the sulphide deposits consist of a black smoker complex on top of sulphide mounds. Most of the sites discovered so far have been located in the East Pacific Rise, the South East Pacific Rise and in the North East Pacific Rise.  Only a single site has been  located at the ridge system of the Indian Ocean  close to the Rodriquez Triple Junction.  The scarce number of sulphide deposits on the Mid-Atlantic Ridge and in the Indian Ocean is to a large extent due to the very limited exploration activities in these areas.   It is estimated that so far only about 5% of the 60,000 km of oceanic ridges worldwide has been surveyed and investigated in some detail.  Most of the un-investigated areas lie in the international seabed area. 
It is estimated that  polymetallic seafloor sulphide deposits can reach a considerable size (up to 100 million tones) and often carry high concentrations of copper (chalcopyrite), zinc (sphalerite), and lead (galena) in addition to gold and silver.  Extremely high concentrations of gold have recently been found in a new type of seafloor mineral deposit previously only known as epithermal (magmatic) gold deposits on the continents.  Due to the high concentration of base and precious metals, seafloor polymetallic sulphide deposits have recently attracted the interest of the international mining industry.  It is believed that the recovery of those deposits appears to be both economically and environmentally feasible due to certain advantages over land-based deposits and will likely become a reality sooner than other forms of deposits.  For logistical and technical reasons, it is expected that future mining operations will largely focus on deposits in national rather than international waters.
  

Cobalt-rich iron-manganese (ferromanganese) oxyhydroxide crusts,  are frequently found  on hard-rock substrates throughout the ocean basins.  They form at the seafloor on the flanks and summits of seamounts, ridges, plateaux, and abyssal hills where the rocks have been swept clean of sediments at least intermittently for millions of years.  Ferromanganese crusts contain sub-equal amounts of iron and manganese and are specially enriched in cobalt, manganese, lead, tellurium, bismuth, and platinum relative to their lithospheric and seawater concentrations.  


Up until the late 1970s cobalt crusts were usually not distinguished from abyssal polymetallic nodules.  If a distinction was made, crusts were called seamount nodules.  However, there are distinct differences.  Generally, crusts and nodules have different mineralogical and chemical compositions (for example high cobalt versus high copper).  Cobalt  crusts occur at water depths of about 400 - 4000 m, with the thickest and most cobalt-rich crusts occurring at depths of about 800 - 2500 m,  which may vary on a regional scale. On the other hand polymetallic nodules typically occur at water depths of 4,000 - 5,000 m.
 

Both polymetallic massive sulphide deposits and cobalt crusts deposits are experiencing  the same problems as that faced by polymetallic nodules as it concerns commercial mining.  The research and development that have taken place so far are still at a preliminary stage.  The major hurdle in commercial development of these resources remains the economic conditions in the metal market, lack of adequate investment and the slow pace in the development of deep seabed mining technology.  Various time frames have been given for commercial production of minerals from the deep seabed.  Given the current status of exploration and the lead time required to reach the commercial exploitation phase, it would be safe to say that unless there is a major infusion of capital, especially from the private sector, commercial exploitation of minerals from the deep seabed cannot be said to be imminent.  On the other hand, it would be equally fair to say, that given the clear evidence of the presence of large scale deposits of minerals in various forms, the growing demand for raw material, and man’s ingenuity and determination, long term prospects for successful deep seabed mining is very promising.


From the limited experience over the past ten years in administering the resources of the deep seabed, it is evident that man’s knowledge of the ocean environment is at a very rudimentary stage.   There is an urgent need for enhanced research and exploration of the oceans  in order to obtain a better knowledge of its environment.  Without adequate scientific research, management of the oceans, whether in the international area or in coastal areas, will not be based on sound scientific knowledge.  This is a difficulty that will continue to confront the international community in its efforts to sustainably manage the ocean and to regulate the development of its living and non-living resources.

It is for this reason the Authority has embarked on a series of scientific and technical workshops on the resources of the deep seabed and on the marine environment in which they are found as well as on the state of technology development for the exploration and exploitation of mineral resources  in the deep seabed.  The participants in these workshops are scientists and experts with first-hand research experience.  Their presentations and exchange of views have provided invaluable information which would not have been otherwise available.  It has also helped scientists to undertake more focused and purposeful research in the Area.

Consistent with its mandate to promote and encourage marine scientific research in the Area 
 the Authority is also associated with a number of scientific projects initiated by  groups of international scientists and institutions for the study of the deep ocean environment.  One such project is designed to study the gene flow of significant organisms in the deep ocean in order to assess the distribution of these organisms, especially in the Clarion Clipperton Zone  in the North East Pacific ocean where the Authority has issued six exploration contracts.  The results of this study would enable the Authority to better assess the environmental standards required of contractors engaged in activities in that zone.  Another workshop on the establishment of a Geological Model for Polymetallic Nodule deposits in the Clarion Clipperton Zone  has led the Authority to establish a programme for the  development of a geological model for that zone to assist prospectors and contractors by providing a broad perspective of the geological and geophysical features of the wider area.  Such a model would be of great assistance to the Authority in its administration of the Area. The Authority will promote similar studies in the future with respect to polymetallic sulphides and cobalt crusts both of which exist in unique environments on the seafloor. 


In its short life the Authority has come a long way from being a distant concept to a reality.  It is an infant organization which requires to be carefully nurtured.   It has great potential as an organization destined to administer the vast deposits of valuable minerals in the deep ocean in such a manner “as to foster healthy development of the world economy and the balanced growth of international trade, and to promote international co-operation for the overall development of all countries, especially developing States, …… ”


Since its inception in 1994, the International Seabed Authority has established itself as a sound global institution and its importance will continue to grow over time.  It has begun to administer the deep seabed and its resources as provided for in the Convention and the Agreement. This is based on the fundamental principle that the resources of the international seabed area are the common heritage of mankind. It is clear that the development of deep seabed resources is a long-term proposition which cannot be achieved without the cooperation and participation of the international community as a whole, that is, governments, marine scientists and engineers and entrepreneurs.   Through its scientific workshops, contractual arrangements with pioneer investors and through the promotion of marine scientific research in the international seabed area, the Authority has begun to play a critical catalytic role in promoting international co-operation aimed at the development of the resources of the deep seabed for the benefit of mankind as a whole.  

-------


Information about the Authority and its activities can be accessed on its website: www.isa.org.jm
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