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PART VIII
REGIME OF ISLANDS
Article 121 Regime of islands
1. An island is a naturally formed area of land, surrounded by water, which is above water
at high tide.
%8 E O
121 5% B O
1 B, BRICEKR SN B#TH- T, KICHEN, EEIFIZEWTHKE
EZHDbDEN D,

COERIZ.DNDICHYAROZ LT MLEMOSHPBENLSICTRZI D LAV,
& =7, TARICERINEM X, ATEZHERLTWDLIDOEA S| HKE,
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WEkoRboZidaE TE] S, THO AFIITT 25 KSR | « 3 TIXE (island) %
LTFDO X I LTWD,

a piece of land completely surrounded by water.

GERICKIZHEN RO T 5)
K FEE CIX, T (drying heights) (22T,

heights above sounding datum, of any areas (banks, foreshores, rocks, etc.) which dry at

low water.

(b Xk (M, i< F@EEmMoMoik>, &, %) 2B 2R &E %R
XV EomEy T, KoL icfrm LICERT S0 0)

ELTWA, UNCLOS TlE., 2o Lo bon0 ) bAKICHENT-bOZEMEH & LT
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a low-tide elevation is a naturally formed area of land which is surrounded by and above
water at low tide but submerged at high tide.
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EHIZCEDLZEELH D, EMOENEALRoTZLD (Bl 77 /) LHEIZEIDZHO
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BRYOOEFZITINOOWMBERTTEL DT, RKEBAHMEOERO ERTH 5,

(2) FEib
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KB P EEH ClX, land %
The solid portion of the earth's surface, as opposed to sea, water. A part of the earth's
surface marked off by natural or political boundaries.
(B, & 2DWIEAKRICH L, HEROFRDOE WS, BARO, XITBIGH R BRI
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Maintaining coastal and lagoonal ecosystems and productivity

Professor Richard Kenchington

Offshore tuna fisheries are a major economic asset but coastal and lagoon
ecosystems are critical natural assets for food production, food security, cultural
and recreational activities and livelihoods for many people in Pacific island
States. The shallow ecosystems and productivity of mangroves, seagrass beds,
coral reefs and inter-reef seabed are also important assets for protection of coasts
against storm surges and for production of carbonate sands and debris to nourish
beaches. These ecosystems are easily damaged through reclamation, drainage,
pollution and destruction of critical habitats for fish and other food species. Once
destroyed these ecosystems are not readily or cheaply restored or replaced.

This paper addresses environmental design and management options to address
the range of destructive impacts that can occur through projects for the
construction and operation of island and beach protection works, including
sourcing materials for reclamation and alteration to local current flows. It also
addresses the scale and costs of current methods for marine habitat restoration.

The paper will discuss issues that should be addressed through an integrated
process of strategic planning and design to ensure proper consideration of
environmental, social and economic impacts in any proposal for island protection

works.



Eco-technological management of atoll islands against sea level rise
Hajime Kayanne (Professor, University of Tokyo)

There exist around 500 atolls, mostly distributing in the Pacific. Some island countries consist of
atolls: Marshall Islands, Tuvalu, Kiribati in the Pacific, and Maldives in the Indian Ocean. Atoll islands
are low-flatted and formed by coral and foraminifera sand with an altitude of 1 to 2 meters, and are
threatened by sea level rise. Problems of the atoll islands at present are mainly induced by local issues:
artificial land alteration, population increase and environmental stresses. The local issues have increased
vulnerability and spoiled resilience of the islands against the predicted sea level rise and global
warming. Countermeasure plans must be based on and support to promote natural island maintenance
processes (production-sedimentation processes, role of traditional land/vegetation management system),
and must not conflict with natural resilience potential.

A pilot project has just started in Tuvalu to increase resilience of island coast against future sea level
rise through rehabilitation and regeneration of ecosystems and artificial support for production,
transportation and sedimentation processes. The aim of this project is to fully understand physical and
ecological processes of island formation by creating a habitat-sedimentation map, and to construct
robust islands against sea level rise through rehabilitation and promotion of sand production,
transportation and sedimentation. At the end of the project, 1) a sandy coast will be recovered at a test
site along Fongafale Island, and 2) a local capacity to monitor, maintain and expand the coast will be
build.
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Understanding Small Island Environmental Processes: A Basis to
Underpin Island Management

Paul Kench

Associate Professor

The School of Geography, Geology and Environmental Science
The University of Auckland
NEW ZEALAND
p.kench@auckland.ac.nz

Small islands are perceived as some of the most physically sensitive landforms on earth. These small
islands and their shorelines are susceptible to morphological adjustment in response to changes in the
boundary controls on island formation (sediment supply, sea level, wave and tidal processes) as well as
anthropogenic influences. Under current projections of sea-level rise over the next century there is
widespread concern that many small islands will disappear from the tropical oceans. Concerns about
perceived island instability and the pressures of high population densities have resulted in the
proliferation of engineered structures to combat erosion and maintain island shorelines. In many
instances the introduction of hard-engineered structures has exacerbated island erosion and degraded
ecological processes. Reasons for these negative environmental consequences relate to the
appropriateness of the design and placement of these structures. The materials used and the mode of
construction employed by many small island nations contravene most standard measures of sound
engineering design. Sound design is also constrained by the absence of environmental information on
local coastal processes (e.g. waves, currents). As a result management solutions are often inappropriate

with respect to natural coastal processes and dynamics of small island shorelines.

This paper establishes a framework to assist managers to improve decision making in situations of
constrained environmental knowledge. Data gathered from field experiments in the Maldives and
simplistic modelling of islands and shorelines in Kiribati and Fiji has enabled the establishment of a set
of examples to illustrate the natural dynamics of small island shorelines. Results depict the different
styles of shoreline change that may be expected in the future including washover deposition of the
coastal margin and whole island migration. In summary, islands have a range of physical mechanisms
that allow morphological adjustment to changing boundary conditions. Such physical responses
necessitate reconsideration of classic concepts of island instability and erosion. The results have
significant implications for future approaches to island maintenance. It is proposed that island
maintenance will be best achieved by ensuring that management solutions safeguard the integrity of
natural geomorphic processes. This approach requires the replacement of the prevailing paradigm of
islands as ‘static landforms’ with the recognition and incorporation in planning of each island’s natural

dynamism. This approach places an emphasis on understanding the natural processes of small islands



and provides new challenges for managers to seek planning alternatives to conventional ad hoc

engineering solutions.
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Dr. Arthur Webb

Ocean & Islands Programme Manager
SOPAC

Atoll shoreline dynamics

The Pacific contains the majority of the world’s inhabited atolls and three of the world’s 4 atoll
Nations (Marshall Is. Kiribati and Tuvalu). The known and expected impacts of climate change
(CC) presents a very sobering outlook for these communities and unlike other Pacific Island Nations
(e.g. Federated States of Micronesia, Cook Is. etc.) there is no larger, higher land mass to potentially
relocate to.

Of immediate concern to these communities is CC associated Sea Level Rise (SLR). Present
measurements derived for the South Pacific Sea Level & Climate Monitoring Project (SPSLCMP)
indicate a mean regional rate of +4.87 + 1.91 mm yr" (or 97mm #* 38mm over the last 20 years).
Whilst rates of SLR are still greatly confused by lack of adequate data sets and poor understanding
of natural variability, there seems little doubt that incremental SLR will eventually render the PI
region’s low laying islands and areas uninhabitable.

The exact timelines, processes or sequence of events which may render low laying islands unable to
support their present human populations remains a hotly debated issue. For example, it is widely
held that present rates of SLR have caused widespread erosion in atolls yet SOPAC’s ongoing
efforts to monitor regional atoll shorelines, does not (at this time) confirm this.

It seems likely that impacts will manifest differently in different locations and the synergistic effects of
other CC related stress (increased CO, concentrations [ocean acidification], increased sea surface
temperatures [coral bleaching] and possible changes to storm frequency / intensity) will play an
important role. Present issues of environmental degradation and enhanced vulnerability caused by
rapid unplanned urbanisation and population expansion will also have a great bearing on this
question.

It is imperative that we improve our understanding of how the measured and expected impacts of CC

may manifest as stress and change in these environments to better guide adaptation and inform and
plan for these communities.



Enhancing foraminiferal sand productivity for the maintenance of reef islands

Kazuhiko Fujita
Department of Physics and Earth Sciences, University of the Ryukyus

Reef islands, generally low-lying, flat, small islands formed on reef flats of atolls, are largely composed of
unconsolidated bioclastic sands and gravels. Thus, the islands are highly subject to inundation, coastal
erosion, catastrophic storms, and other coastal hazards, which are caused by climate change, sea-level rise,
and extreme events.

The bioclastic sediments of reef islands consist of fragments and shells produced by calcifying organisms
that live in the adjacent reefs such as corals, coralline algae, molluscs, and foraminifers. In the western and
central Pacific atolls, the sand-sized sediments are dominated by shells of foraminifers. Foraminifers are
shelled protists (>1 mm in mature diameter) and most of them dwelling in coral reefs are host to algal
endosymbionts. Living individuals of foraminifers are found in great abundance on reef flats of many Pacific
atolls. These organisms live for several months to a year and reproduce both sexually and asexually. These
features result in high production rates of their calcareous shells. After death, the empty shells are very
robust and resistant to abrasion and breakage. Because these robust shells typically range from
coarse-grained sand to granules in size, various hydrodynamic forces (e.g. wind waves, tides, and storms)
transport and accumulate them in shoreline environments. Therefore, the shells of foraminifers are the chief
components of the sand-sized sediments of reef islands on many Pacific atolls.

Studies of the distribution and productivity of living foraminifers are necessary to elucidate the sources and
rates of sediment production by foraminifers around reef islands. Such research has broad implications for
the formation and maintenance of reef islands and the responses of these vulnerable systems to future
environmental changes. Our field studies conducted on reef flats of the Majuro Atoll, Marshall Islands,
suggest that the distribution and production of foraminifers were largely influenced by a combination of
natural environmental factors, including water motion, water depth/elevation relative to the lowest tidal level
at spring tide, and the distribution of suitable substratum. Furthermore, increased anthropogenic factors
(mainly water pollution) may adversely affect foraminiferal distribution and production.

To enhance foraminiferal sand production, environments suitable for habitation, growth, and reproduction
of foraminifers should be preserved. I will present two studies (field colonization experiments) conducted by
the Ocean Policy Research Foundation and my laboratory, results of which contain suggestions for
increasing foraminiferal sand supply. More basic studies on the biology and ecology of foraminifers help us

to use their capability as sand producers.
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Scientific Aspects of Sea Level Rise in the Central Tropical Pacific

Toshio Yamagata
Graduate School of Science, University of Tokyo, Tokyo 113-0033, Japan

Abstract

Sea level change has received much attention under the global warming stress. A
report of Working Group I of the Intergovernmental Panel on Climate Change
projects sea level rise of 0.18-0.59m in accord to global average surface warming of
1.8-4.0 °C at the end of the 215t century. Major processes to cause such sea level rise
are i) thermal expansion of sea water and ii) loss of land ice. Since models used to
obtain those estimates do not take into account full effects of changes of ice sheet
flow, uncertainties may be larger. Those figures provide us with general indication
of what we face globally in the expected global warming trend.

In order to be well prepared against the expected disaster, we need to understand
how sea level variations occur regionally under the global change. It is often
reported that the sea level rise due to global warming is encroaching on low-lying
coastal regions and islands. Actually, two small islands of Kiribati have already been consumed
by the encroaching Pacific Ocean. Tuvalu is believed to be one of the first nations to disappear.
However, this view is too simplistic.

In recent decades, the tropical Pacific is in a strange state from a climate dynamicist’s
viewpoint; we often observe a warm sea surface temperature (SST) anomaly associated with
high sea level and low atmospheric sea level pressure anomalies in the central tropical Pacific.
Interestingly, this warm SST anomaly is sandwitched between two cold SST anomalies with
low sea level in the eastern and western Pacific. This pattern shows a marked difference from
the conventional El Nifio and we call the anomalous ocean-atmosphere condition El Nifio
Modoki (Pseudo El Nifio).

We believe that the frequent occurrence of El Nifio Modoki is a true identity of the
encroaching ocean in the central tropical Pacific. Predicting strength, frequency and period of
this anomalous climate signal by use of a coupled ocean-atmosphere model is necessary to
adapt to the expected sea level rise due to the global warming trend. Efforts in this direction
are underway.
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Pacific Islands and the Problems of Sea Level Rise Due to Climate Change

Joeli Veitayakil, Pio Manoa? and Alan Resture?

Pacific Islands consist of a wide variety of island types ranging from the large continental ones,
to coral atolls and sand cays that scatter over 30 million km? of the Pacific Ocean with their
corresponding terrestrial, freshwater and marine ecosystems. These islands are diverse in
their geography, demography and development state but share similar experiences and face
common problems. Although some of the larger island groups have significant mineral, forestry,
fisheries and agricultural resources, most Pacific Island do not. All Pacific Islands depend on

the sustainable use of natural resources for their survival and development.

The problems associated with sea level rise due to climate change are serious in the Pacific
because of the small islands involved. The restricted sizes of these island and their limited
terrestrial resources make them amongst the first and worst victims of sea level rise with not

even the mean to address it in some instances.

However, Pacific Islanders have extensive experience living in these small and isolated islands
for generations and have formulated worthwhile local survival knowledge, skills and practices
that offer useful lessons to contemporary societies on how to address climate change and sea
level rise. In this paper, we examine some of the characteristic features of these islands, some
of the associated issues relating to sea level rise due to climate change, some of the options for
addressing the above issues in the Pacific Islands and propose a strategy for addressing the
challenges of living in an island world affected by these phenomenon. Some areas where
changes can be considered include appropriate coastal management and protection, adaptation
in land use and living practices and new options such as aquaculture and sustainable living at
community

level.

1 University of the South Pacific staff on Erasmus Mundus External Cooperation Window
Programme Lot 10 at Universidade do Algarve, Campus da Penha, Faro.

2 University of the South Pacific staff currently at the Pacific Islands Forum Fisheries Agency,
Honiara

3 Institute of Marine Resources, Faculty of Science, Technology and Environment, University
of the South Pacific, Suva
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Against a Rising Tide in the South Pacific:
Options to Secure Maritime Jurisdictional Claims in the Face of Sea Level Rise

Dr Clive Schofield and Professor Martin Tsamenyi

This paper addresses a critical issue for many coastal States and especially island States: rising
global sea levels. While the causes of climate change still excite controversy and debate, it is
now widely accepted that the significant sea level rise is taking place and that this phenomenon
is likely to accelerate in the future. This poses many potentially disastrous implications for
coastal and island States. Among these threats is the likely impact of rising sea levels on
national claims to maritime jurisdiction. A number of key threats to national maritime claims
are identified and explored. First, the traditional linkage between ambulatory normal low-water
baselines and the limits of maritime zones of jurisdiction dictates that as normal baselines
recede as a consequence of sea level rise, so too the maritime zones measured from such
baselines will also retreat leading to erosion in the scope of the coastal State’s maritime claims.
Second, sea level rise has the potential to threaten insular status and this, in turn, may have a
knock-on impact in respect of potential maritime jurisdictional claims that can be made from
the insular feature concerned. Indeed, a number of island States ultimately face the dire
prospect of total inundation of their territory. The potential for the loss of the entirety of the
territory constituting an island State raises further complex and serious legal questions marks

over the preservation of national maritime claims.

The loss of significant areas, even all, of the maritime jurisdictional zones claimed by certain
coastal States is likely to have profound economic consequences as jurisdictional rights over
the valuable resources within these maritime spaces will be lost. In this context, particular
reference will be made to the challenges faced by certain Pacific Island States, notably Kiribati,
Marshall Islands and Tuvalu, whose low-lying and geographically restricted territorial extents,

ensures that they are especially vulnerable to these threats.

The paper will investigate some of the options open to coastal States seeking to address and
adapt to the challenges posed to their maritime jurisdictional rights by sea level rise. It is
concluded that measures to physically protect the coast from sea level rise are generally
unrealistic, save in exceptional circumstances for critical basepoints, in light of the sheer scale
of the challenge and the prohibitive costs associated with such interventionist approaches.
Alternative, legal options may therefore be explored. At the Third United Nations Conference
on the Law of the Sea it was generally not anticipated that sea level rise would engender such
radical shifts in normal baselines and changes in insular status. Consequently, the United
Nations Convention on the Law of the Sea does not provide mechanisms to deal with these
novel problems. The Convention does, however, allow the permanent fixing of some baselines

and maritime limits and boundaries. The potential for adaptive legal responses that would
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provide for the fixing of other valuable baselines and maritime limits is assessed. Related
strategies to preserve island status are then examined. Finally, potential legal and policy

options in the face of total inundation of an island State’s territory are explored and assessed.
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Sea Level Rise and the Law of the Sea: Legal and Policy Options
Moritaka Hayashi

Abstract

The impacts of sea level rise on coasts and islands, including legal implications, are being dealt
with by other speakers in this symposium. This paper focuses mainly on legal measures that the
international community can and, in the author’s view, should take in the future in order to

avoid or mitigate adverse effects of sea level rise on maritime zone claims of coastal States.

UNCLOS provisions require that coastal States move their baselines landward where sea level
rise causes low-water line to recede or some of the islands or low tide elevations used for
baseline points to submerge completely, with the consequential reduction in maritime zones or,

in extreme cases, the loss of such zones around islands.

Before focusing on new legal measures, the paper discusses briefly various options available
within the existing framework of the law of the sea. Some of such options, though limited, are
utilization of existing provisions of the UNCLOS and conclusion of bilateral delimitation
agreements. General solution, however, can only be found in the adoption of new rules of
international law. The paper argues that the purpose of such new rules should be the securing of
the current entitlement of coastal States to various maritime zones, and that for this purpose
new rules allowing the permanent fixing of baselines should be adopted. The key provision of
the proposed new rules might be formulated along the following lines:
A coastal state may declare the baselines established in accordance with the relevant
UNCLOS provisions as permanent once it has shown them on charts of an adequate scale
or described them by a list of geographical coordinates, and given due publicity thereto,
notwithstanding subsequent changes in physical features of coasts or islands due to sea

level rise.

Such new measures for securing maritime zones on the basis of new rules on baselines,
however, would be of no use in the case of total or near inundation of an island State, where the
entire population is forced to migrate outside its territory and its sovereign government
disappears. The paper explores policy options for such island States to pursue in order to
maintain the rights over maritime zones which they have enjoyed before they become
submerged.

The paper then examines the possible procedures and legal forms or instruments for the
adoption of the proposed new rules of international law. Among various options, a most
preferable approach is the modification or expansion of UNCLOS provisions. Such

modification or expansion may be accomplished by (1) formal amendment of UNCLOS
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provisions, (2) decision of the Meeting of States Parties, or (3) agreements supplementary to
UNCLOS. Among these three, the author argues in favor of the third approach, and discusses

the possible forums in which such an agreement can be negotiated.
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Whither Tuvalu? Oceans Governance and Disappearing States

Rosemary Rayfuse

ABSTRACT

Not since the demise of the fabled state of Atlantis has the world witnessed the actual physical
disappearance of a state. However, climate change induced sea level rise now threatens to
redraw the physical geographical map of the world, radically altering coastlines and creating
new ocean areas. The extreme vulnerability of low-lying coastal areas and islands to sea
encroachment is now notorious with the most serious threat being to the continued viability
and actual existence of island states such as Tuvalu, Kiribati, the Marshall Islands and the
Maldive Islands. While the possibility of ‘disappearing’ states has been recognized since the
late 1980s, the issue is usually addressed in the context of ‘climate’ or ‘environmental refugees’,
a focus which lacks intellectual, theoretical and empirical rigour, and which leads inexorably to
the conclusive disempowerment of the persons being displaced. This paper examines an
alternative, and potentially more constructive, approach to the issue of disappearing states by
focusing on analysis of the issue of sea level rise and the possible inundation of vulnerable
island states as one of oceans governance involving questions of entitlement to and jurisdiction

over maritime spaces.

The paper argues for pursuit of an international strategy to secure rejection of the ambulatory
theory of baselines in favour of a freezing of baselines and maritime zones as being consistent
with promotion and achievement of the LOSC objectives of peace, stability, certainty, fairness,
and efficiency in oceans governance. Zones thus preserved will be of particular value to states
suffering inundation as a result of sea level rise (disappearing states) such that the resource
rents form their exploitation can be used to fund the relocation and continued livelihood f the
displaced population. Options for continuing recognition of the sovereignty of disappeared
states as deterrritorialised states retaining sovereignty over their pre-existing maritime zones

are explored and the implications of this approach for oceans governance are considered.
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Environmental Policy for Desert Islands: Beyond “Island or Rock?”
Yasuhiko Kagami

In the age of the Law of the Sea Convention (LOSC), even desert islands - small solitary
islands in the seas distant from the mainland - play an important role in the expansion of

maritime jurisdictions. It can make island states into major sea powers.

Not all insular features automatically establish EEZ. Insular features which do not satisfy the
criteria of LOSC Article 121 cannot establish EEZ. However this provision is so vague that it
can be called “a perfect recipe for confusion and conflict”, and no objective standard
distinguishing islands from rocks has been established. So, on solitary islands in distant seas,
which are scattered throughout the earth, signals are sent to show that they can sustain human
habitation or economic life of their own.

These signals appear to have a number of common points. For example, permanent posting of
small military forces or meteorological observation station staff etc., construction of
lighthouses and other navigational aids, fishing activities, and in recent years, establishment of

protected areas to reserve ecosystems or biodiversity in the oceans surrounding islands.

One interesting recent example is a signal sent from north-western Hawaiian Islands by the US.
Around 10 uninhabited islands, EEZ has been established since 1970’s. With regards to these
uninhabited islands, an American expert in the law of the sea pointed out just twenty years ago
that they “should not have EEZ” in light of LOSC Article 121. Despite of this, since 70’s EEZ
are maintained and further, in 2006, the world’s largest (at that time) marine protected area was
established (Papahanaumokuakea Marine National Monument) around north-western
Hawaiian Islands. With priority on the conservations of endemic species and other parts of
ecosystems, the commercial fisheries are phased out, but researches of marine genetic
resources beneficial for the genetics business etc. are promoted here. In January 2009, new

Marine National Monuments are established around remote islands in the Pacific Ocean.

It is still not clear whether or not environmental measures which establish marine protected
areas around such desert islands will have any impact on the dispute on “Island or Rock?” but
they are implemented not only by the U.S., but France, Australia, Kiribati, and other countries.
If one discovers the positive significance from such practices, desert islands will not be
positioned as a basis for enclosing the sea, but as bases for positive ocean management for
sustainable development. It is expected these practices are casting new light on the way of
management of desert islands in sustainable way.
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'Tmplementing Oceans Governance - Regional Solutions to National Challenges'

Quentin Hanich

The Pacific islands region encompasses a unique grouping of some of the world’s
smallest countries surrounded by a vast maritime estate. The combined exclusive
economic zones (EEZs) of the Pacific island States cover roughly 30,569,000 km? of
the Western and Central Pacific Ocean (WCPO). The significance of their EEZs,
and the rights and responsibilities attributed to coastal States by the Law of the
Sea, assign a critical role to Pacific island States in the development and
implementation of oceans governance throughout this region.

The combined EEZs of the Pacific island States are home to the world’s richest and
largest tuna fisheries. The Pacific island States have established a number of
cooperative agreements and institutions to support the management and
conservation of these tuna fisheries and are a critical membership bloc of the
Western and Central Pacific Fisheries Commission (WCPFC). Despite these
arrangements overfishing and overcapacity now threaten the long term
sustainability of some of these tuna fisheries and significantly lower the benefits
available to coastal and distant water fishing States.

These sustainability and economic concerns require national and regional policy
and regulatory responses that are challenging to conceptualise, negotiate and
implement. While regional arrangements are inherently necessary due to the
migratory nature of tuna stocks, effective implementation primarily falls to the
coastal and flag State governments. This requires effective institutions and
governance at the national level and the political will to implement, at times,
contentious and difficult decisions.

However, as a consequence of several factors, including the limitations of
population and economic scale, many Pacific island States suffer from significant
shortcomings in national governance and institutional capacity which impact upon
almost every aspect of oceans governance. This paper identifies the key
implementation challenges facing Pacific island States and proposes the elements
of a comprehensive new approach to cooperative management that will be
ultimately required for the Pacific islands States to effectively implement their
coastal State obligations and sustainably manage fishing for tuna within their
EEZs.
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Coming Deep-sea Mining and the Environmental Aspects

Tetsuo YAMAZAKI

Professor

Osaka Prefecture University

1-1 Gakuen-cho, Naka-ku, Sakai, Osaka 599-8531, Japan

yamazaki@marine.osakafu-u.ac.jp

In Pacific, manganese nodules on the deep-sea floors, as well as cobalt-rich manganese crusts (CMC)
on the seamounts, have received attention since the 1960s as future resources for copper, nickel, cobalt,
and manganese, due to their vast distribution and relatively higher metal concentrations. International
consortia conducted research and development of manganese nodules for 20 years, as have continued
government agencies of several nations for 30 years. These efforts have improved the technical and
economic feasibility of mining manganese nodules. In Feb. 2008, ISA Workshop on Polymetallic
Nodule Mining Technology - Current Status and Challenges Ahead was held in Chennai, India. An
updated manganese nodule mining venture model was discussed and created with many experts in
mining technology, metallurgical processing, and economy. Based on the model, the economic
feasibility was re-evaluated with some technical options. The calculated results were introduced to
public through ISA homepage
(http://www.isa.org.jm/files/documents/EN/14Sess/LTC/ISBA-14LTC-3.pdf). The results are
14.9-37.8% in Internal Rate of Return.

For the feasibility of mining CMC, only the technical aspect has been discussed in a few reports on the
basis of some selective technological efforts. Insufficient geological and geophysical information
available for the economic evaluation was the reason. A preliminary model to examine the economic
potentials of mining CMC was developed by the author, and some preliminary results were reported.

Recently as future sources for rare earth elements, the mining CMC has been re-evaluated.

Kuroko-type seafloor massive sulfides (SMS) in the western Pacific have received much attention as
resources for gold, silver, copper, zinc, and lead. Since the end of the 1980s, SMS have been found in
the back-arc basin and on oceanic island-arc areas. The typical representatives found are in the
Okinawa Trough and on the Izu-Ogasawara Arc near Japan, in the Lau Basin and the North Fiji Basin
near Fiji, and in the East Manus Basin near Papua New Guinea. A preliminary model to evaluate the
economic potentials of mining SMS was developed by the author on the basis of geological and
geophysical information in the Japan’s EEZ, and some preliminary results were reported. The higher
gold, silver, and copper contents have increased the possibility of profitable mining under the recently
increased metal prices and a few private venture companies have kept the interests. A pioneer mining
project organized by one of the companies is under progress and the commercial mining is scheduled to
start in a few years. Strategic national R&D projects for mining SMS have been launched in both

Korea and Japan in 2008.
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Owing to growing concern for the environmental impacts of deep-sea mining, multi-disciplinary
environmental studies (oceanography, geology, geochemistry, ecology and geotechnical engineering)
for manganese nodules have been progressive in many countries. Three major sources of in-situ
environmental impacts are expected during the mining manganese nodules. They are direct miner
tracking on seafloor, a seafloor plume created by discharged sediments from the miner, and a surface
plume created by discharged sediments and water from the mining vessel. Among the three, the
impacts concerned with the miner tracking and the seafloor plume have been well examined. These
are considered to be quite similar in the mining SMS. However, less information is available for the
seafloor ecosystem around expected areas for the mining SMS and no quantitative environmental study
is reported. The import roles of the baseline data, the benthic impact experiment, the post experiment
monitoring, and the numerical modeling for the environmental assessment of mining SMS must be

recognized.

Keywords: Cobalt-rich manganese crust; Economy; EEZ; Environmental assessment; Manganese

nodules; Seafloor massive sulfide.
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The Need for a Comprehensive Study on the Problems of Islands and Management of their

Surrounding Waters

Hiroshi Terashima
Executive Director

Ocean Policy Research Foundation

In accordance with UNCLOS, the jurisdictional waters of coastal states were greatly
expanded. In regard to islands, UNCLOS states that issues concerning islands’ territorial
waters, adjacent sea areas, exclusive economic zones, and the continental shelf shall be
decided according to the same provisions of the Convention as other land areas, except for
Article 121. 3, which states that, “Rocks which cannot sustain human habitation or economic

life of their own shall have no exclusive economic zone or continental shelf.”

Although there was much discussion during the drafting process of UNCLOS over whether
small islands should be accorded territorial waters, adjacent sea areas, exclusive economic
zones, and continental shelves on the same conditions as other land areas, with the exception

of Article 121.3 it was concluded that they should be.

However, as discussion on Article 121.3 was not exhausted before its acceptance, there
remain variance on the Convention’s interpretation and application. One example stems
from the lack of a definition of the term ‘rock’ in the Convention. With the relationship
between the term ‘island’ in Article 121.1 and ‘rock’ in Article 121.3 thus left unclear,
consensus on the interpretation of the article is not always possible. This leads to conditions
in which doubts are raised among scholars and states concerning the validity of the small

islands used as baselines by coastal states to determine their EEZs and continental shelves.

As countries move forward with initiatives to manage their ocean areas, there is a potential
danger of this becoming an international issue. It is therefore advisable that we clarify and

reevaluate our thinking about islands and the management of their surrounding waters.

Aside from the lack of a definition of ‘rock’ in Article 121.3, there is also the following problem
of interpretation and application: If “rocks which can sustain human habitation or economic
life of their own” is set as the condition for designation of an island without actually requiring
such habitation in practice, then there are grounds for the interpretation that the possibility
of meeting the condition alone is sufficient. If such is the case, the condition itself will evolve
along with progress in science and technology, leading to uncertainty in the requirements to

be met.

In light of these problems, it will be extremely difficult to resolve issues relevant to Article
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121.3 using interpretations of the current regulation alone. Rather, there is a need to
consider how to approach these issues based on the overall framework and philosophy of the

Convention, which calls for comprehensive management of the ocean.

Another reason for adopting this approach to these issues is the fact that discussions on
EEZs and the continental shelf tend to focus primarily on the rights of coastal states rather

than their responsibilities and obligations to manage these coastal areas.

In its regulations on the preservation and conservation of living resources, UNCLOS makes
clear the responsibilities and obligations of coastal states to manage these ocean areas. This
determination is no doubt an important factor in the management of EEZs and the

continental shelf.

Importantly, in discussions on the protection and conservation of the marine environment in
recent years, there has been a large shift, from the emphasis given to marine pollution
responses at the time the Convention was drafted, to conservation of marine biodiversity and
other issues. How to promote ecosystem-based management and marine special management
are now often the focus of debates, issues closely related to the management of ocean areas

around islands.

Therefore, as regards small islands and the question of whether or not they are to be
accorded EEZs and continental shelves, I believe there is a need to consider the problems
from the perspective of who should manage the ocean areas around islands and how the
management is to be carried out. In other words, I believe we must not only address the
question of how far the exercise of jurisdictional rights by small islands over the resources in
their surrounding waters is appropriate in distributing the common heritage of mankind; we
must also answer the question of who is the most appropriate entity to fulfill the obligations
and responsibilities for protecting the resources in the ocean areas around small islands and

protecting and conserving the marine environment. We must also ask how this is to be done.
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Makoto Omori

Comment. Abstract

Japan is one of a few developed nations that have coral reefs in their waters.
We should be able to play a larger role on behalf of developing countries in the
tropics that cannot afford to conduct basic research on coral reefs. Driven by
such aspiration, we founded Akajima Marine Science Laboratory on Akajima
Island in Okinawa’s Kerama Islands. At the beginning, we had been astonished
by local people as they believed that the coral is stone, not animal. In order to
enlighten environmental protection of the island, we have commenced
education about the sea and coral reefs for school child. In addition, we have
developed coral reef restoration technique not by transplantation of coral
fragment but by culture of corals from eggs. Twenty years after establishment
of the laboratory, all local people now thank to blessing of coral reefs. They
participate in coral reef restoration program and continue extermination of
crown-of-thorns starfish in the diving area. What we have learned from our
activities is that in order to permeate thought to protect coral reefs among local
people, a long time steady effort to show result of research and to keep
companionship between scientists and local community. (M. Omori)
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How should the economic value of an island be evaluated?

Tomohiko Fukushima
UT Ocean Alliance, University of Tokyo

The economic value of an island means the economy of the island itself and the
economy of surrounding exclusive economic zone (EEZ). If it is a remote island such as
Okinotorishima, weight of the EEZ relatively rises so you can say the economic value of an
island and the EEZ are almost same.

It goes without saying that the economic value of the EEZ depends on "the existence
of resources", it is also influenced by “will to develop” or “the degree of the technical level”. For
example, when our country ratified the United Nations Convention on the Law of the Sea
(UNCLOS), the economic value of the EEZ was able to be replaced with the value as the fishery
ground. In other words, technologies were not enough to develop other resources. However, in
the present day, such a substitution is impossible because there are various resources potential.
If the economic value of the EEZ changes depending on social conditions and technical level, it
is necessary to update individual information to evaluate it.

Given to those backgrounds, the present author tried to estimate a quantity of
mineral resources in the sea bottom as a case study in the previous stage to measure the
economic value of an island. Estimation has done for the EEZ of Okinotorishima. There are few
cases of scientific researches in this sea area and most results are not made public. So it can be
an effective material to evaluate the economic value. As a result, copper 44,000t, nickel
210,000t and cobalt 260,000t were estimated in sea mounts of this site. When they convert it
into an annual consumption, quantity of copper did not reach the annual consumption of our
country, that of nickel was equivalent to a year, and cobalt was twenty years of the
consumption. These evaluations will be different depending on metal demand and resources
policy. Judging from those estimations, this place may not be suitable for development of
mineral resources. However, if rare earth and rare metal included in an ore are taken as a
by-product, extra value will be born. At all events, what shown here is inferred ore reserves.

The estimate of the recovery rate needs technical information about mining or
smelting. And information about the social science such as a law, economy and the politics are
also necessary, because natural resources are the things which human society uses i.e. the
economic value of an island should be considered comprehensively by digging up and gathering

individual information.
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