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List of Small Island Developing States

(UN Members)

1 Antigua and Barbuda 20 |Federated States of Micronesia
2 Bahamas 21 |Mauritius

3 Bahrain 22 |Nauru

4 Barbados 23 |Palau

5 Belize 24 |Papua New Guinea

6 Cape Verde * 25 |Samoa *

7 Comoros * 26 |Sdo Tomé and Principe *

8 Cuba 27 |Singapore

9 Dominica 28 |St. Kitts and Nevis

10 |Dominican Republic 29 |St. Lucia

11 |Fiji 30 |St. Vincent and the Grenadines
12 |Grenada 31 |Seychelles

13 |Guinea-Bissau * 32 |Solomon Islands *

14 |Guyana 33 |Suriname

15 |Haiti * 34 |Timor-Leste *

16 |Jamaica 35 |Tonga

17 |Kiribati * 36 |Trinidad and Tobago

18 |Maldives * 37 |Tuvalu *

19 |Marshall Islands 38 |Vanuatu *
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2 |Anguilla 9 |Montserrat

3 |Aruba 10 |Netherlands Antilles
4  |British Virgin Islands 11 |New Calendonia

5 |Commonwealth of Northern Marianas |12 |Niue

6 |Cook Islands 13 |Puerto Rico

7 French Polynesia 14 |U.S. Virgin Islands
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January 20, 2010
Day 1

9:00 Opening

9:00-9:10  Opening Address
Mr. Masahiro AKIYAMA (OPRF, Chairman)

9:10-9:55 Keynote Speech
Mr. Hiroshi TERASHIMA (OPRF, Executive Director)

Remarks by Co-organizer
Prof. Martin TSAMENYI (ANCORS, Director)
Dr. Arthur WEBB (SOPAC, Manager-Ocean and Islands Programme)

9:55-10:10 Coffee Break

Session I
Management and Conservation of Islands

Many Pacific island states are formed from low atolls, which are vulnerable to natural
disasters such as cyclones, flood tides, and shoreline erosion. Also it is pointed out that
recent changes in residential patterns in those islands have brought about rapid
urbanization in certain coastal areas, which has had negative impacts on island
environments as well as on the lives of the people. Having noted those social and
environmental problems, this session considers both institutional and technical efforts to
protect islands, which are exposed to harsh conditions from natural threats, as well as
efforts to facilitate natural revitalization capacity. We hope to have discussions on various
topics related to the management and conservation of islands, including the preservation
and revitalization of coral reefs, an important base for island life, the state and risk of

natural disasters, and other issues concerned with the social and natural environment.



Chair: Dr. Arthur WEBB (SOPAC)
Co-Chair: Dr. Hajime KAYANNE (The University of Tokyo)

Presentations
10:10-10:40  Prof. Paul KENCH (The University of Auckland)
‘Pacific Island Landscapes’

10:40-11:10  Dr. Joeli VEITAYAKI (The University of the South Pacific)
‘Drowning In Their Waste: Waste Management Issuees Threatening

Sustainability of Pacific Island States’

11:10-11:40  Dr. David LEARY (The University of New South Wales)
‘Ocean Energy Opportunities and Challenges in the Pacific Islands
Region within the Context Climate Change’

11:40-12:10  Emily ARTACK (SOPAC)
“The Pacific Regional Strategy and Arrangements for Hyogo Framework

for Action Implementation’

12:10-13:00 Lunch Break

13:00-13:30  Dr. Arthur WEBB (SOPAC)
‘Atoll Shoreline Response to Sea Level Rise over the Last 50 Years —
Pingelap & Mokil Atolls, FSM~

13:30-14:00  Dr. Makoto OMORI (Akajima Marine Science Laboratory)
‘Rehabilitation of Coral Reefs by Artificial Efforts’

14:00-14:30  Discussion

14:30-14:50  Coffee Break

Session 11
Adverse Eftects of Climate Change and Variability on Islands
The issue of climate change and its impact on the marine environment was recognized in
Agenda 21 and the international community has been discussing the importance of solving
global environmental problems and the submersion of islands caused by sea level rise.

However, to address the environmental change caused by climate change, typically sea



level rise, further discussion and study is needed to understand the ways in which both
island states and the international community should collaborate to adapt and mitigate the
impact from climate change. This session reviews actual influences of climate change and
variability on island states in the Pacific and discusses possible measures to deal with
environmental phenomena such as sea level rise. Based on this review, after discussing the
responses of island and other states towards the effects of climate change and variability on
islands, including sea level rise the session will focus on international cooperation

regarding islanders’ habitation problems.

Chair: Prof. Martin TSAMENYI (ANCORS)
Co-Chair: Dr. Toshio YAMAGATA (The University of Tokyo)

Presentations
14:50-15:20  Dr. Toshio YAMAGATA (The University of Tokyo)
‘Impacts of Climate Change and Variability on Pacific Islands and Their

Surrounding Waters’

15:20-15:50  Prof. Robin SOUTH (The University of the South Pacific)
‘Marine Biodiversity and Climate Change in the Pacific Islands’

15:50-16:20  Dr. Hajime KAYANNE (The University of Tokyo)
‘Pacific Island States’ Coral Reefs and Their Ecological Response to

Changing Environments’

16:20-16:50  Prof. Richard KENCHINGTON (ANCORS)
‘Managing Responses to Changing Ecosystems’



January 21, 2010
Day 2

Session II
Adverse Eftects of Climate Change and Variability on Islands

(continued)

9:00-9:30  Dr. Kei KAWAI (Kagoshima University)
‘Socio-Economic Effects on Island Society as Result of Climate Change and
Climate Variability’

9:30-10:00  Dr. Moritaka HAYASHI (OPRF)
‘The International Legal Implications of Climate Change/Variability for the

Rights of Island States over Their Surrounding Waters’

10:00-10:30  Discussion

10:30-10:50  Coffee Break

Session IIT
Island-based Management of Ocean Areas

UNCLOS recognizes the rights of coastal states over the marine resources in their EEZs,
while also assigning to them responsibility for the protection and preservation of the
marine environment. Due to this recognition, islands scattered across vast, open waters are
responsible for managing extensive ocean areas and therefore play important roles as
operational stations for regional and international marine management. Based on this
recognition, the session will address the state of socio-economic activities developing both
on islands and in surrounding ocean areas and the actual state of marine management of
those areas. It will also explore ocean management in general based on the relations

between islands and their surrounding ocean.

Chair: Mr. Hiroshi TERASHIMA (OPRF)
Co-Chair: Prof. Richard KENCHINGTON (ANCORS)



Presentations

10:50-11:20

Dr. Kensaku TAMAKI (The University of Tokyo)
‘Research on Implementation and its Problem of Marine Boundaries for

Island States’

11:20-11:40  Dr. Tomohiko FUKUSHIMA (The University of Tokyo)

‘Pacific Seafloor Mineral Resources: Development and Other Issues’
11:40-12:10  Dr. Clive SCHOFIELD (ANCORS) (paper submission only)

‘“The Delimitation of Maritime Boundaries of the Pacific Island States’
12:10-13:00  Lunch Break
13:00-13:30  Prof. Martin TSAMENYI (ANCORS)

13:30-13:50

13:50-14:20

‘Pacific Islands States Regional Response to the Challenges and Constraints
of EEZ Management’

Associate Prof. Yasuhiko KAGAMI (Chubu University)
‘The Development of Remote Island Policy in Japan’ with a Focus on
Uninhabited Islands’

Mr. Quentin HANICH (ANCORS)
‘The Western and Central Pacific Fisheries Commission: Fisheries

Management in Ocean Areas Surrounding Pacific Island States’

14:20-14:40  Coffee Break
14:40-15:10  Dr. Tetsuo YAMAZAKI (Osaka Prefecture University)

‘International Initiatives for Sustainable Deep-Sea Mining in Pacific’
15:10-15:40  Dr. Tadao KURIBAYASHI (OPRF)

15:40-16:10

‘Some Preliminary Remarks on International Legal Implications of Islands
and EEZ Management’

Discussion

18:00-20:00

Reception




January 22, 2010
Day 3

Chair: Prof. Tadao KURIBAYASHI (OPRF)

9:30-11:00 Discussion

11:00-11:30  Coffee Break

11:30-11:45 Wrapping Up
Mr. Hiroshi TERASHIMA (OPRF)

11:45-12:00  Closing Remarks
Mr. Hiroshi TERASHIMA (OPRF)
Prof. Martin TSAMENYI (ANCORS)
Dr. Arthur WEBB (SOPAC)

Adjourn
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Session 1

Prof. Paul KENCH (The University of Auckland)
Dr. Joeli VEITAYAKI (The University of the South Pacific)
Dr. David LEARY (The University of New South Wales)
Dr. Makoto OMORI (Akajima Marine Science Laboratory)



Pacific Island Landscapes

Paul Kench
Associate Professor

School of Environment, The University of Auckland, New Zealand

The Pacific Ocean is host to thousands of small islands, most of which are located in, or close to the
tropics. These islands represent a fraction of the ocean surface area and exhibit great diversity in
physical and ecological characteristics. They also provide the only habitable land for Pacific Island
nations. Due to their small size, isolation and less developed status Pacific Island countries are
considered among the most vulnerable nations on earth. Future increases in sea level, climatic
variability and anthropogenic impacts all pose significant threats to the natural environment that
may promote significant changes in the physical and ecological condition of islands and pose major
management challenges to Pacific Island countries. Understanding future changes in the physical
environment of Pacific Islands and development of sound management strategies must be founded
on a robust knowledge of the formation and environmental processes that govern the
geomorphological and ecological condition of island environments.

The factors that control island formation and change operate across a range of temporal and spatial
scales. At geological timescales (>105 years) the broad patterning (location and genesis) of Pacific
Islands has been controlled by plate tectonic processes and associated volcanism. At plate
boundaries islands formed either as a result of plate divergence (sea floor spreading) or more
commonly ‘island arcs’ occur at zones of plate convergence: where the collision of oceanic plates
and subduction promotes the formation of new volcanic islands; or through plate buckling uplifted
limestone islands occur. At intraplate locations linear chains of seamounts, islands and guyots occur
as the result of plate motion over a stationary (volcanic) hotspot beneath the oceanic crust. While
most Pacific Islands began life as a volcano on the ocean floor the contemporary geomorphic
condition of Pacific Islands reflects the influence of a range of other processes since the time of
initial island formation. These factors include: tectonic processes, climate (temperature, precipitation,
wind), and ocean processes (sea level change and wave regime). These processes which operate
over short to medium timescales (100 — 104 years), and which exhibit regional variability, have
oscillated throughout the Tertiary and Quaternary and transformed the initial volcanic form of
islands.

Contemporary Pacific Islands are generally divided into three physical types: volcanic islands; high
limestone islands, and atolls. In general this division reflects a reduction in island area and
ecological complexity. Volcanic high islands are typically characterised by higher relief and larger
island sizes. However, the combination of steep relief, high rates of precipitation, warm
temperatures and surface water drainage induce some of the highest rates of land denudation in the
world. Consequently, volcanic islands are characterised by highly weathered, fertile but unstable

slopes that produce highly dissected landscapes and deliver vast quantities of sediment to the coastal



margin to form depositional plains. Atolls form through the combination of slow subsidence of the
volcanic core and coral reef growth around the volcanic basement. Atoll islands are typically low
lying (<5 m above MSL), are small in area and composed entirely of carbonate materials derived
from coral reefs. High limestone islands form through uplift of atolls and are characterised as
table-top platforms generally > 50 m above sea level, and surrounded by cliffs and terraces as a
consequence of reef flat development. Atoll and high limestone islands have little or no surface
drainage and water limitations combined with poor soil development constrain development of
complex ecological communities.

While significant physical differences exist between volcanic and atoll islands, human settlement
and infrastructure are concentrated on the low-lying coastal margins in both island types. In general,
the physical condition of the coastline relies on the interplay between: coral reef growth, sediment
supply, accommodation space, sea-level change and climate (cyclones, wave regime). These factors
vary spatially and temporally and have imparted unique geomorphological signatures (e.g. storm v
non-storm coastlines). Near future changes in these environmental variables will drive geomorphic
adjustment of the coast of Pacific Islands, although the rate, style and magnitude of change are

poorly resolved.



Pacific Islands Drowning in their Waste: waste management issues that threaten sustainability

Joeli Veitayaki
University of the South Pacific
Suva, F1JI

PACNEWS on the 15" of July 2009, quoted the Mayor of Waitakere, Mr Bob Harvey referring to
the Pacific Islands as a “waste disaster” with the neighbouring four island states of Tonga, Samoa,
Cook Islands and Niue turning into environmental disasters ‘amidst their own waste and
pollution’(PACNEWS 2009). According to Harvey, the trip he had shared with the Prime Minister
of New Zealand into four Pacific Island Countries ‘left him fearing for the future of some of the
Pacific’s most pristine tourist destination’ (PACNEWS 2009), which are threatened by pollution and
poor waste management. According to Mr Harvey, the failure to meet basic requirements for

sewerage, commercial and farm runoff and domestic waste were ruining paradise.

I agree with Mr Harvey and regard waste management today amongst the three main environmental
problems faced in the Pacific Islands. Experience over the last few decades has shown that Pacific
Islanders have used economic development as the excuse to pollute their homes because they have
not seriously managed their waste or have cut corners to reduce their costs of production.
Consequently, Pacific Islanders are disposing highly toxic, non biodegradable and persistent waste
as they do their garden and household biodegradable and have not learned from the painful
experiences in countries such as Japan, which at one time was ravaged by diseases such as the

Minamata that were due to improper waste management practices.



Ocean Energy opportunities and challenges in the pacific islands region within the context of

climate change.

Dr David Leary
Senior Research Fellow,
Faculty of Law, University of New South Wales, Sydney, Australia.

Email: dleary@unsw.edu.au

Pacific Island Countries (PICs) have traditionally been heavily dependent on imported fossil fuel to
meet their energy needs. Over recent years PICs have been exploring several sources of renewable
energy. This paper focuses on the opportunities and challenges ocean energy offers PICs in the
future carbon constrained world. While a number of different technologies have been proposed
wave energy (Where the energy of the surface wind waves is used to produce electricity by a variety
of devices installed on the surface of the sea) and ocean thermal energy conversion or OTEC (which
uses the temperature differential between cold water from the deep ocean and warm surface water)
have been the main focus of research in PICs. Tidal energy has relatively less potential for
development in PICs

The first section of the paper begins by briefly surveying some recent developments in the
commercialisation of ocean energy primarily in Europe, North America, Australia and New Zealand.
It is rarely noted though that research and development of ocean energy has also been undertaken in
several PICs for over four decades. The paper surveys research and development in relation to ocean
energy in PICs during this period. Despite these studies it will be argued that the lack of credible
peer reviewed scientific data on the nature and scale of this resource remains the major obstacle to
its future development by PICs. The paper then considers a number of policy, legal and financial
challenges that will need to be overcome if the potential of ocean energy as a source of renewable
energy for PICs is ever to be realised. Some possible questions for future research in relation to
ocean energy and PICs are also suggested. Issues explored include barriers common to most sources
of renewable energy in PICs (including lack of awareness and knowledge of existing renewable
energy options; limited expertise in design, installation, operation, and maintenance of renewable
energy systems; poor policy planning; legal and regulatory barriers including inadequate legal
frameworks for renewable energy power sources; high capital costs; existing foreign debt burdens
which raise problems in obtaining financing for renewable energy projects; lack of subsidies for
renewable energy; inadequate institutional and human resource capacities; markets that are too small
to attract foreign investment; lack of economies of scale and small size of electricity generation
utility companies; limited access to technology appropriate for their needs; poor investor
perceptions; lack of co-ordination in aid donor projects and programs) as well as ocean energy
specific challenges (such as access to large scale funding for pilot projects and technology research
and development; feed-in tariffs; and the lack of clear regulatory frameworks specifically designed

for ocean energy). It will however be argued that international law poses no barrier to development



of ocean energy as the jurisdiction and rights of PICs over such resources within their internal waters,
territorial sea and EEZ is clearly recognised by the provisions of the 1982 United Nations

Convention on the Law of the Sea.



Rehabilitation of coral reefs by artificial efforts

Makoto Omori

Akajima Marine Science Laboratory

Coral reefs in the world have suffered from coral bleaching, red soil run-off, eutrophication,
excessive fisheries, and rampant over-development of land areas, with massive proliferation of
concrete structures. Chronic outbreaks of crown-of-thorns starfish and excessive use of coral reefs
by tourism are also causes of the degradation. Ocean acidification is something for the future and
not a current impact, although press coverage about this may act as a warning to society.

Rehabilitation of coral reefs by artificial effort mean effort to replace equivalent lost habitats by
active measure such as the reconstruction of habitats and/or replanting of corals. It includes artificial
improvement and/or creation of coral habitat through civil engineering (physical rehabilitation) and
underwater silviculture and transplantation (biological rehabilitation) approaches.

Coral propaguls for transplantation may be cultured by either of two approaches, asexual or
sexual propagation. The rehabilitation of coral reefs by means of asexual propagation is simple and
less labour intensive compared to sexual techniques. However, most of the transplanted pieces share
the donors’ limited DNA, giving the reef a smaller gene pool. On the otherhand, sexual propagation
may bring genetically more diverse corals, but is labour-intensive and more expensive. Both
techniques require devices for rearing after transplantation. This will become one of the key areas of
research in the near future. Some 4-year-old colonies of Acropora tenuis, cultured from eggs and
transplanted to the seabed at Akajima, Okinawa, had grown to 20-25 c¢cm in diameter and initially
spawned in June 2009. This indicated a possibility of using this technique to assist local coral reef
restoration. Although the small scale of success so far may not be significant, given the wide range
of degradation of coral reefs, certain methods of restoration have proved promising enough to

continue our endeavor.
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Impacts of Climate Change and Variability on Pacific Islands and Their Surrounding Waters

Toshio Yamagata
School of Science, The University of Tokyo

Tropical oceans play a major role in natural variability of the world climate. Anomalous coupled
ocean-atmosphere phenomena generated in the tropical oceans produce changes in global
atmospheric and oceanic circulation that influence regional climate conditions even in remote
regions. On the interannual time-scale, the El Nifio/Southern Oscillation (ENSO) of the tropical
Pacific Ocean is known as a typical example of such phenomena and has received worldwide

attention because of its enormous societal impacts.

However, various ocean/atmosphere datasets in recent decades suggest the existence of a new
climate mode in the tropical Pacific, which is different from conventional El Nifio (Ashok and
Yamagata, 2009). The unique central tropical Pacific warming of this new mode is associated with
a horseshoe sea surface temperature (SST) pattern, and is flanked by a colder anomaly on both sides
along the equator (Fig. 1). Such a zonal SST distribution results in anomalous two-cell Walker
circulations over the tropical Pacific (Fig. 2). Both the central tropical Pacific warming and the
anomalous easterlies are consistent with the high sea level anomaly in the central tropical Pacific.
Also, both the Intertropical Convergence Zone (ITCZ) and the South Pacific Convergence Zone
(SPCZ) expand poleward, forming a wet region in the central tropical Pacific. Since the mode
cannot be described as one phase of El Nino evolution, the phenomenon is called El Nifio Modoki
(or Pseudo-El Nifio).

The El Nifio Modoki involves ocean-atmosphere coupled processes, indicating the existence of a
unique atmospheric component during the evolution, analogous to the Southern Oscillation in the
case of El Nifio. The Modoki's impact on world climate is very different from that of ENSO.
Possible geographical regions for droughts and floods influenced by Modoki and ENSO are
compared. Interestingly, the Modoki's influences over regions such as the Far East including Japan

and the western coast of USA are almost opposite to those of the conventional ENSO.

The difference maps between the two periods 1979-2004 and 1958-1978 for wvarious
oceanic/atmospheric variables suggest that the recent weakening of equatorial easterlies related to a
weakened zonal sea surface temperature gradient led to more flattening of the thermocline in the
equatorial Pacific, which may be related to warming of the tropical Pacific Ocean. This appears to
be a cause of more frequent and persistent occurrences of the Modoki event during recent warming
decades. We believe that the consequence is the recent sea level rise around the Pacific Islands and
their surrounding waters. It is important to appreciate that impacts of the global climate change

appear through changes in magnitude, frequency and phase of natural climate modes generating



climate variability and even through evolution of a new climate mode such as El Nifio Modoki.

Reference: Ashok, K., and T. Yamagata, 2009 : The El Nifio with a difference. Nature. 461, 481-484.
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Figure 1: Composite SSTA in °C during strong positive El Nifio Modoki events averaged over (a)
seven boreal summers, namely JJAS seasons of 1986,1990, 1991, 1992, 1994, 2002 and 2004 and
(b) 8 boreal winters, namely DJF seasons of 1979-80, 1986-87,1990-91, 1991-92, 1992-93, 1994-95,
2002-2003 and 2004-05. Significant values above 95% confidence level from a two tailed Student’s
t-test are shaded.
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Figure 2: Anomalous Walker Circulations (10S -10N) between 90E and 60W based on partial
regression for a) El Nifilo Modoki Index (EMI) introduced suitably using zonal SST differences and
b) Nifio3 Index. The vertical velocity at the pressure levels ismultiplied by a factor of -50 to give a
better view. The regressed specific humidity is shaded. The contours are for the regressed
velocity potential (unit: 10°m®s™).  The units labeled in the regression patterns are actually the units
per standard deviation of the index being regressed. The standard deviations for EMI and Nifio3 in

JJA are 0.504°C and 0.553°C, respectively.



Marine Biodiversity and Climate Change in the Pacific Islands

G. Robin South & Posa A. Skelton
Institute of Marine Resources, University of the South Pacific, Suva, Fiji
(robin.south(@orda.com.au)
PACINET, SPC/SPREP/USP, Institute of Applied Sciences, University of the South Pacific, Suva,
Fiji (skelton_p(@usp.ac.fj)

The Pacific Island Countries are the custodians of some of the world’s richest marine biodiversity. In
order to document the impacts of climate change on this marine biodiversity, however, there is an a priori
need to document the species present and their current status. Because there are many short-comings in
our understanding of the region’s biodiversity, the measurement of the impacts of climate change is
difficult. 2010 is the United Nations International Year of Biodiversity, and it is designed to raise
awareness of the importance of biodiversity, and the consequences of its loss. Initiatives from the
Convention on Biological Diversity include the Global Taxonomic Initiative (GTI), which has set a
number of targets to be achieved by 2010. These will be reviewed at the CBD COP 10 to be held in
Nagoya, Japan in October 2010. To date the Pacific Islands have been unable to make much progress in
attaining the GTI targets, because of a lack of capacity in taxonomy (the taxonomic impediment) and
lack of funds. There are, however, many global, regional, and some national initiatives in support of the
GTI and that bring the importance of marine biodiversity to the forefront. A significant shortcoming is
that few PICs have been able to translate this realisation into policies designed to conserve and
sustainably use their marine biodiversity. Threats to marine biodiversity include: invasive/alien species,
climate change, nutrient loading and pollution, habitat change, and overexploitation. Specific threats to
coral reefs in PICs, linked to climate change, include coral bleaching (caused by rising sea water
temperature); mass die-offs (thus reducing biodiversity); increasing acidification (resulting in a reduced
capacity of reef organisms to produce hard skeletons); population shifts resulting from increasing water
temperature; and increases in numbers and impacts of invasive/alien species. The establishment of
marine reserves in PICs is a significant response to the Johannesburg WSSD Plan of Implementation;
these are linked to dwindling resources from overexploitation and other causes, and the recognition by
governments and communities of the importance of conserving their marine resources and thus improve
food security for future generations. The reserves also go some way to conserving biodiversity in general,
and improve resilience of coastal areas to climate change. It is recommended that PICs should re-visit the
2010 GTI targets during the coming decade, and implement them as far as possible; they should include a
higher percentage of scientific information in the understanding of climate change, and they should carry
out strategic planning and vulnerability assessment, and seek funding for priority adaptation measures.
We need to arrest the rapid loss of our known biodiversity, by protecting it as far as possible from
human-induced factors; by this strategy it is hoped that the unknown biodiversity (which is greater than
the known by several orders of magnitude) will also be protected so that it can await discovery for the

benefit of future generations.
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State of Pacific island nations’ coral reefs and their biological response to changing

environments, and the current management activities

Hajime KAYANNE
Department of Earth and Planetary Science, the University of Tokyo

Coastal processes of Pacific island nations are governed by ecological activities, in particular in
atoll islands. Coral reefs are formed by hermatypic corals and other calcifying organisms. Potential
of vertical accumulation rate of coral reef crest is 2 to 4 m/1000 years (20 to 40 cm/100 years),
almost equivalent to projected rise amount of sea level in this century. Therefore the coral reefs with
healthy ecosystem have potential to keep up with rising sea level. The body of atoll islands is made
up of coral and foraminifer sand. The foraminifers mainly live densely on the ocean-ward reef flat
and are delivered inside the lagoon-side to form the islands.

However, these ecological processes are now being suffered by human activities. In Majuro
Atoll, Marshall Islands, the densities of dominant foraminifers declined with distance from
urbanized islands, and nutrient concentrations in reef flat seawater (foraminifer habitat) were high.
The results suggest that increases in the human population result in high nutrient loading into
nearshore water, which have direct and indirect negative effects on sand-producing foraminifers
through habitat changes and/or collapse of algal symbiosis. The same situation was observed in
Funafuti Atoll, Tuvalu. A large population centers in an island, along which coast living corals
shifted to algal community. Ecosystem degradation has led to reduced sand production.

By now the major problem in Pacific islands is the local rather than global one, global warming
and ocean acidification will also contribute to ecosystem degradation. Thus, the threat to Pacific
islands is not a single global threat but a combination of local and global stresses. Local stresses
have increased the island nation’s vulnerability and harmed its natural resistance to the projected rise
in sea level.

To increase the resilience of the Pacific island nations’ coast against sea level rise, not only
conservation but also rehabilitation of ecosystem in necessary to enhance sand production and
sedimentation processes. Countermeasure plans must be based on helping to promote natural island
maintenance processes and must not conflict with natural resilience potential. Human activities and
engineering countermeasures will be evaluated based on a habitat-sedimentation map. From these
evaluations, eco-technological countermeasure plans to enhance sand production and sedimentation,

including foraminifera farming, should be developed and applied
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Management responses to changing ecosystems in the Pacific.

Richard Kenchington
Australian Centre for Ocean resources and Security, University of Wollongong, NSW 2522,
Australia

Over the past 40 years, environmental assessments have shown that many island, coastal and marine
ecosystems of the South Pacific have changed as a consequence of human resource uses and impacts
(Huber, 2009). The human drivers of these impacts are increasing with economic development
and population changes. An ecosystem based approach for management to address to current and
expected human impacts is an important and fundamental requirement for adaptation to the

emergence of the expected effects of climate change in coming decades.
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Socio-economic effects on island society

as result of climate change and climate variability

KAWAI Kei

Research Center for the Pacific Islands, Kagoshima University

Various environmental changes, such as globalization and global warming, are affecting people’s
lives on this planet in many significant ways. Because of their small size and delicate ecology,
islands are especially affected by such large processes.

Global warming leads to temperature increases which cause the seas to rise. Low lying lands, such
as an atoll which is made of coral, is particularly vulnerable to a rise in sea level. There are many
low lying islands and atolls in the Pacific. It has also been reported that many may sink below the
sea level due to global warming. In the context of global warming, the effect of the El Nino and
typhoon directly affected the ecosystem, the production of crops, and local communities and
people’s health in the Federated States of Micronesia (FSM). Because of the complexity of social
and natural environments, it is important to understand the impact of these changes through a focus
on human adaptation and their efforts to maintain their social environment.

Our group conducted the research on the islands within Pohnpei and Yap State which are part of the
FSM in November 2007 and November 2008. We asked selected household members on each
island to answer a questionnaire with the assistance of local counterparts. The household survey
included questions on general and family background, meals and drinks, life style, and anxiety on
environmental changes.

Our survey shows that people on the islands are deeply worried about the impact of climate change
on their island societies and natural environments. In the seminar, I will also talk about other Pacific
Island data as well and show that these results are correlated with other environmental changes

elsewhere.
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The International Legal Implications of Climate Change/Variability for the Rights of Island

States over Their Surrounding Waters

Moritaka Hayashi
Prof. Emeritus, Waseda University
OPRF

One of the impacts of climate change and variability on coastal and island states is the possible
change in the location of baselines for their maritime zones due to sea level rise. According to the
UN Convention on the Law of the Sea (UNCLOS), baselines are the starting points for measuring
the limits of the territorial sea, the contiguous zone, the exclusive economic zone (EEZ), and the
continental shelf. Baselines also often play important roles for delimitation of maritime boundaries
between neighboring states because they are essential for establishing equidistance or median lines,

which are adopted as the basis of the majority of existing maritime boundaries.

The paper first reviews the rules of international law relevant to various types of baselines. Then it
addresses the specific manner in which sea level rise affects such baselines. A rise in sea level would
shift baselines landward, and as a consequence the outer limits of the coastal state’s maritime zones
must be moved landward, except for the continental shelf which may be fixed permanently under
UNCLOS. The special effects that sea level rise would bring upon small islands and rocks will also

be discussed.

The paper then examines the problems that sea level rise causes for island states, including in
particular the problems caused by the total submergence or serious inundation of all the islands
belonging to a state. The paper briefly explores the options available for an island state facing such

possibility in order to maintain its rights over the maritime zones.
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Research on Implementation and its Problem of Marine Boundaries for Island States

Kensaku Tamaki
Frontier Research Center of Energy and Resources,

Graduate School of Engineering,
The University of Tokyo

The limits of the continental shelf are principal parts of marine boundaries of island states, so that
currently a number of island states are making submissions on the limits of the continental shelf to
the United Nations according to UNCLOS (United Nations Convention of the Law of the Sea). 51
submissions were made by coastal states by 2009 and additionally 44 preliminary submissions were
made as well. Among 51 submissions United Nations made 9 recommendations on the limits of the
continental shelf of the coastal states by 2009. These figures are not only for island states but also for
mostly continental states. However even continental states have some islands in its offshore area in
many cases. Those islands of the continental states may have EEZ (Exclusive Economic Zone) and
may provoke the continental shelf beyond the EEZ. Therefore there are many cases on the limits of
the continental shelf of islands observed in the submission made and recommendations made.

There are vast variations on the morphology and geology of the islands of the world by themselves.
Some islands stand as independent isolated volcanic island, some sit on ridge feature morphology,
some are parts of large oceanic plateau, some form chained island arcs, some are fragments of
continent itself, and so forth. In this presentation, the author will introduce Article 76 of UNCLOS
which defines the continental shelf of the coastal states and then introduce the parts of submissions
and recommendations with the reviews of morphology and geology of related islands. All the
presented resources will be cited from the open documents of the UNCLOS and CLCS
(Commission on the Limits of the Continental Shelf), executive summaries of submissions,
executive summaries of recommendations, and notes verbales of coastal states, which are all

available at United Nations home pages.
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Pacific Seafloor Mineral Resources: Development and other Issues

Tomohiko Fukushima
University of Tokyo

As the shortage of metals becomes increasingly acute around the world, the mineral resources to
be found on the Pacific seafloor are gaining more and more attention. Their distribution patterns
vary, however, placing them both within and outside of coastal states’ EEZs. It goes without saying,
that should development of seafloor mineral resources within the EEZ of a coastal or island state
take place, it would have a large impact on their economy and environment. However, even if the
development takes place outside of their EEZ, the provision of sites for retention facilities and
refining plants for the ore and ports for the mining vessels means that island states would likely play
a vital role. At the same time, the possibility of adverse influences on island fishing industries caused
by pollution of the environment due to development activities must also be considered. In either case,
should development of seafloor mineral resources get underway, the Pacific island states will
undoubtedly become the focus of much attention. It is against this background, and after introducing
Japan’s recently begun development of Seafloor Massive Sulfide, that [ would like to consider the

future of Pacific island states and seafloor mineral resource development.
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Pacific Islands States Regional Response to the challenges and constraints of EEZ

management

Professor Martin Tsamenyi
Director, ANCORS

Negotiations during the Third Law of the Sea Conference (UNCLOS III) and the subsequent United
Nations Convention on the Law of the Sea (LOSC) sanctioned extended claims to marine
jurisdiction by coastal States in the form of the exclusive economic zone (EEZ). One of the
consequences of this significant development is that the marine jurisdictions of many coastal States
overlap, necessitating closer cooperation than was previously the case. Cooperation at the
sub-regional, regional and international levels became necessary to address a host of ocean
management issues, including marine pollution prevention, trans-boundary fisheries management,
and increasingly, maritime security concerns.

The 22 States and territories of the Pacific Islands region consist of only 550,000 km” of land, spread
across 29 million km® of ocean. In contrast, the combined EEZs of the Pacific Island region
occupy about one sixth of the Earth’s surface, an area three times larger than the United States or
China. The small land masses distributed over a large area of ocean are linked and controlled by the
marine environment.

The coastal and marine ecosystems of the Pacific Islands region are also extremely important
habitats for sustaining the livelihood of the Pacific Islanders by providing food and nutritional
security. Economic activities, such as fisheries and tourism, are also highly dependent on the marine
environment. With limited arable land and poor soils in the low-lying islands, the reliance on marine
resources is extremely important. The region supports the world’s largest tuna fishery

Regionalism has been a key strategy adopted in the Pacific Islands to respond to these pressures.
This approach was dictated largely by problems of isolation, vulnerability and scarce natural and
human resources. This regionalist strategy is achieved through a number of regional institutions. The
presentation reviews progress achieved to-date by the South Pacific States and Territories in marine

regionalism and assesses their challenges for small island developing States.
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The Development of Remote Island Policy in Japan: with a focus on uninhabited islands

Yasuhiko KAGAMI
Chubu University

Japan is a country comprised of 6,852 islands located in the northwest quadrant of the
Pacific Ocean. According to Japanese law, the five islands of Hokkaido, Honshu, Shikoku, Kyushu
and Okinawa form the country’s mainland while the remaining 6,847 islands are classified as remote
islands. Of those remote islands only 422 are populated, the remaining 6,425 being uninhabited.

Despite these facts, there still does not exist in Japan today a law for the purpose of
managing its uninhabited islands. When it comes to inhabited islands, the ‘“Remote Islands
Revitalization Act” was established more than a half century ago with the principal objective of
raising the quality of life for the people living on those islands. Furthermore, individual
revitalization acts have been established for the Amami Islands, Ogasawara Islands, and Okinawa
and its remote islands.

Why does there not exist in Japan a law whose purpose is to manage the country’s
uninhabited islands? Of course the reason for the lack of a revitalization law for these islands is
obvious; they have no economic community to promote or revitalize. However, why is there not
even any legislation for “managing” these islands? One of the reasons is that to date the managing of
uninhabited islands has been purely a local issue. As the islands were perceived not to be of an
international nature, there was no opportunity to consider how they should be dealt with or what
significance they possessed in light of national and international public interests.

However, the international situation surrounding the islands is now drastically changing.
For example, signatories to the Convention on Biological Diversity which finds value in the
conservation of ecosystems and biological entities exceed 190 countries, and implementation of the
convention in our oceans is becoming a pressing issue within the global community. Additionally,
increased activity in marine exploration and exploitation is raising the necessity of clarifying contour
of the exclusive economic zone and the continental shelf which measured from island base points.
Furthermore, 51 continental shelf extension applications have currently been submitted to the United
Nations Committee on the Limits of the Continental Shelf and the number using remote islands as
base points is not small.

As such, remote island policy making cannot stop at just formulating “inward looking”
policies such as the currently existing economic promotion and development measures for inhabited
islands. We have reached a stage which necessitates “outward looking” policy that develops
management plans possessing international reach, and whether inhabited or not, positions remote
islands as bases for implementation at the frontier of ocean policy.

Literally with the previously mentioned developments in mind, Japan’s ocean policy
formation process has been rapidly progressing since the establishment of the Basic Act on Ocean

Policy in April of 2007. With the “Basic Policy concerning Preservation and Management of
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Islands for Management of the Sea” (emphasis added) being endorsed by the Cabinet on December
1, 2009, Japan’s remote island management policy has advanced to a new stage. With a focus on
desert islands, this paper, after tracing the origin of Japan’s remote island policy, will raise and
examine a number of points incorporating the latest Basic Policy, and discuss their directionality

based on overseas trends and other factors.
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The Western and Central Pacific Fisheries Commission:

Fisheries Management in Ocean Areas Surrounding Pacific Island States

Quentin Hanich

Senior Research Fellow

Australian National Centre for Ocean Resources and Security (ANCORS)
University of Wollongong — Wollongong — NSW — 2522 — Australia

The Pacific islands region has developed a number of cooperative instruments to enable and support
the conservation and management of tuna stocks as they migrate through the ocean areas
surrounding the Pacific island States. These instruments have set global precedents and have

significantly boosted the capacity of the region to manage and sustainably develop its tuna fisheries.

The success of this cooperation is vitally important in the Pacific islands region due to the highly
migratory nature of the region’s tuna fisheries and the region’s high dependence upon these fisheries.
It is crucial that the fisheries are managed effectively throughout their range, both within and
between national EEZs and on the high seas. Unrestrained exploitation in a particular EEZ or on the
high seas has the potential to significantly impact on catches elsewhere with potentially devastating

consequences for small island States that have few alternate resources.

In this light, the Pacific island States led the negotiation of a regional fisheries management
organisation that would ensure the long term conservation and sustainable use of the tuna fisheries
throughout their range in the Western and Central Pacific Ocean. The Western and Central Pacific
Fisheries Commission was established in 2004 and has since developed a number of conservation

measures to support the conservation and management of the region’s tuna fisheries.
This paper reviews the performance of the Commission and its conservation measures, and

discusses the key challenges to the management of these fisheries as they migrate through the ocean

areas surrounding Pacific island States.
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International initiative for sustainable deep-sea mining in Pacific

Tetsuo YAMAZAKI
Osaka Prefecture University, Sakai, Japan
tetsuo-yamazaki(@aist.go.jp

Deep-sea mining has been a subject of interest for several groups and countries for over four
decades, due to its potential for the economical recovery of large reserves of minerals that would
provide an alternative resource of strategic metals for industrial development. The first target
through 1960s to 1980s was manganese nodules lying on ocean floors at 4,000-6,000 m deep.
Then, secondary one in 1980s was cobalt-rich manganese crusts covering ocean seamounts at
1,000-2,500 m deep. Because the economic condition in 1990s was not good for the commercial
mining, no actual deep-sea mining was realized. The third and current target in the last decade has
been seafloor massive sulfides depositing along seafloor spreading axes at 600-2,000 m deep.
Because of the economic crisis in 2008, the commercial mining activities have been postponed.
The recovery rate of metal market, however, is very quick and the activities are expected to re-start
in a few years.
In the High Sea Areas defined by ANCLOS, all the mining activities are controlled and regulated by
the International Seabed Authority. In the EEZs, the continental selves, and the terrestrial sea areas,
each state has the responsibility to control and regulate the mining activities. Less information is
available, however, for the environmental impacts of deep-sea mining and no effective method for
the environmental assessment in these areas. Owing to growing concern for the global and local
environments, the quantitative understanding of the environmental impacts, the systematic
environmental assessment, and the effective control and regulation methods of deep-sea mining
must be clarified for the sustainable developments. The problem is that no frame work to collect
sufficient information and to provide quantitative environmental assessment method prior to the
deep-sea mining operation is available. An international initiative is one of the solutions of the
problem.
Japan has learned many from the multi-disciplinary environmental studies (oceanography, geology,
geochemistry, ecology and geotechnical engineering) in an ocean floor at 5,300 m deep and on a
seamount at 2,200 m deep. The collaboration with USA was helpful for understanding the
deep-sea baseline and for conducting a benthic impact experiment in the ocean floor. Then, Japan
has continued the original approach for developing environmental assessment techniques of
deep-sea mining on the seamount. The important points in summary are as follows:

1. Careful and sufficient benthic baseline data accumulation is required to evaluate their

variations of fluctuation;
2. Benthic ecosystem model is an effective tool to evaluate the quantitative ecosystem reaction
against environmental impacts cause by the artificial deep-sea disturbance;

3. Benthic impact experiment is necessary to improve the ecosystem model; and
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4. Scale and rate viewpoints of the benthic impact experiment against the actual exploitation
are necessary for applying the ecosystem model to the quantitative environmental
assessment.

Quite less information around seafloor massive sulfide deposit areas, in contrast with ocean floor
and seamount, is available not only for the baseline benthic ecosystem but also the mining impacts
on the ecosystem. That is the reason why Japan has started a new environmental program in
seafloor massive sulfide distribution areas from 2008.

Fortunately, now, we have time to prepare the environmental guidelines and the assessment
techniques for seafloor massive sulfide mining activities, because of the economic crisis. It is the
timing to start the international initiative. Japan is ready to supply the advanced environmental
research potentials for the initiative. Furthermore, Japan needs to chase the possibilities of
deep-sea mining because of lack of on-land mineral resources for the industrial demands.
Therefore, on the basis of collaboration with the Pacific countries, Japan should take a leadership for

creating the initiative.
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Some Preliminary Remarks on International Legal Implications of Islands and EEZ

Management

Tadao KURIBAYASHI
Professor Emeritus, Keio University
Special Adviser, OPRF

There has been much discussion among international lawyers on the interpretation of Article 121 of
UNCLOS relating to the regime of islands. In particular, discussions for interpretation have
centered on the meaning of para.3 of the article introducing the new concepts of “human habitation”,
“economic life” or “rocks”. The discussions have also referred to many other issues including the
lawfulness of artificial strengthening of islands, the relation between para.3 relating to “rocks” and
para.l concerning the legal definition of “island”, etc. An OPRF Committee studied those legal
problems extensively, and reached to the conclusion that, taking into consideration the peculiar
legislative history of para.3 in which UNCLOS failed finally to come to an actual agreement among
opposing states, we should wait for a further accumulation of states’ practices together with coming
academic theories and juridical judgments.

Much discussion has been also made for an attempt to revise relevant rules of UNCLOS (e.g.
baselines) to avoid or mitigate adverse effects of sea level rise on maritime zone claims.  Not only
this serious issue but also some other important problems which appeared after the adoption of
UNCLOS are not yet resolved.  After all, deliberations at the Conference and UNCLOS provisions
on islands followed the traditional way of legal thinking as to whether or not coastal states are
entitled to possess the maritime zones surrounding land territory.

On the other hand, in view of the emerging trend toward comprehensive ocean management as
recommended in Agenda 21 or other international legal documents, it seems essential to examine the
islands regime in much broader context under new international ocean regime which is making
steady progress. In other words, we should look at the significance of islands in a contemporary
perspective for the management and conservation of their maritime zones “on behalf of international
society”. Problems such as the actual national conditions of Pacific islands states relating to
management and conservation of their EEZ, the regional and international mechanism of
cooperation among islands states, and the “sustainable development of small islands states”, as well
as national laws on islands of states in general, may be taken up for study. In this connection, the
Japanese policy which was adopted recently for the management and preservation of Japanese

islands will be briefly introduced.
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