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FOREWORD 

The shoreline of Eastern Africa and the island states of the western Indian Ocean 
extend over a distance of 11 OOOkm and its associated coastal zone is inhabited by 
close to 35 million people. This is an area of remarkable geographical, ecological and 
human diversity with unique coastal habitats and high biodiversity. However, 
widespread poverty, together with rapid population growth and inappropriate or 
poorly planned development have resulted in environmental degredation and 
resource depletion of many coastal areas, accompanied by increasing conflicts 
amongst stakeholders. 

To address such issues there is a need to develop better natural resource manage
ment methodologies. In this field such methodologies and principles are generally 
referred to as Integrated coastal zone management (ICZM). This was the topic of 
discussion at the Earth Summit in 1992 and was recommended as a priority for 
countries in the East African region by the participants of the Workshop and Policy 
Conference on Integrated Coastal Zone Management in Eastern Africa including 
Island States, held in Arusha, Tanzania, in April 1993. 

In order to address the issues of coastal management a joint program was initiated 
between the Swedish Government through its research assistance agency, SAREC 
(Swedish Agency for Research Cooperation with Developing Countries, now part 
of the Swedish International Development Cooperation Authority, Sida) and the 
World Bank, Environment Department, Land, Water and Natural Habitats Divi
sion. The objective of the program is to initiate in different countries a national 
process to improve the management of coastal areas by arranging a series of 
workshops. At these workshops, with the assistance of international experts, 
various national interest groups and local stakeholders are invited to learn, discuss 
and exchange information and to apply the concepts of integrated coastal zone 
management in a local setting. One possible outcome of such workshops could be 
the inclusion of coastal management programs in national and local environmental 
action plans and making them part of national investment priorities. Another 
outcome could be the establishment of pilot activities for the implementation of 
integrated coastal zone management. A series of workshops has been envisaged for 
Eastern Africa and the island States of the western Indian Ocean. The first such 
workshop was held in the Seychelles, and this volume contains the proceedings 
from this workshop. 

The organizers are very pleased with the excellent work done in the Seychelles by 
government and private firms in order to make this as relevant an exercise as 
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possible. The recommendations adopted by the high level meeting concluding the 
workshop reflect the commitment of the government of the Seychelles to improved 
management of coastal areas and the high degree of capacity in the Seychelles to 

address the issues involved. It is envisaged that many of the recommendations will 
be enacted in the near future and that more and more of the principles of coastal 
management will be applied in the planning and implementation of coastal develop
ment projects. 

Carl Gustaf Lundin 
World Bank 
Environment Department 
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EXECUTIVE SUMMARY 

Background 
Coastal zones are important issues in the international debate on the environment 
and sustainable development. The coastal zone in general consists of the interface 
between land and sea and in such an equation marine space and resources are as 
important as terrestrial ones. This means that small island developing states such as 
the Seychelles have a large coastal area to land mass ratio. 

In line with these pressing concerns, the policy conference on Integrated Coastal 
Zone Management in Eastern Africa and Small Island States at Arusha, Tanzania in 
April 1993, brought together five ministers and top technical experts from the 
region, as well as representatives of many bilateral and multilateral institutions such 
as SAREC, UNEP and the World Bank. 

The Arusha conference, the first of its kind in the region, was organized to ensure 
that a recognition of need and a common approach to integrated coastal zone 
management (ICZM) were agreed on by concerned countries and by donor agen
cies. The present report, commissioned by SAREC, UNESCO and the World 
Bank as a follow-up to the Arusha conference, is intended to assist the Seychelles in 
its endeavor to manage the coastal zone in an integrated fashion. 

Summary of the Chapters 
As concisely as possible, this document reveals the status of all major and pressing 
issues revolving around the coastal zone and provides some suggestions on how to 
move forward. Firstly, the coastal zone of Seychelles is described and some parame
ters are presented to assist in a precise definition of the coastal zone. This chapter 
includes an overview of all the principal islands. 

Secondly, the major development opportunities and threats on the coastal zone of 
Mahe are outlined. These includes tourism, commercial and manufacturing indu
stries and ports. Fisheries and agriculture are presented in the chapter entitled 
Natural Resource Use: Threats and Weaknesses. This chapter also outlines the use 
of geological resources such as sand. Since there are major threats to the integrity of 
the coastal zone, these are treated separately. These trends in environmental con
cern include biodiversity and the management of protected areas, coastal erosion, 
population and urban pressure and development on the outer islands. 

Climate change is a global worry and since a rising sea level and other phenomena 
associated with climate change could devastate the coastal zone, this issue is 
investigated in another chapter. Many projects impinging on the coastal zone are 
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donor driven. Therefore, the status of these projects is examined. Management 
strengths and weaknesses are described with a view to promote ICZM. The actions 
necessary for ICZM and constraints hindering integrated approaches are also 
treated. Finally, some recommendations are outlined to provide some actIOns 
vitally needed to build a foundation for ICZM in Seychelles. 

What is the Coastal Zone 
Most of the islands in the Seychelles, in particular the coralline ones, can be 
considered as coastal zones in their entirety due to their size and homogeneity. Even 
on the high granitic islands, where the so-called plateau areas are the most easily 
recognizable landward part of the coastal zone, all human activities and ecosystems 
further "inland" usually tie in with coastal zone concerns through natural processes 
and the geography of the islands. The coastal zones of the Seychelles can therefore 
be said to be a contiguous system which includes human activities, landward areas, 
wetlands, sea grasses and coral reefs 

Development and the Coastal Zone 
The high, mountainous nature has precluded most activities in the "interior" of the 
island. Due to the favorable soils and flat land available in the coastal zone, most of 
the population and all major tourism, fisheries and other economic activities are 
centered in this area. The economic and social values of the coastal zone are 
therefore paramount to the Seychelles. Nevertheless, development has become a 
double-edged sword and certain problems have now become evident. Develop
ment "side effects" such as destruction of the coral reefs by various tOurism 
activities are now apparent. 

Coastal Resource Use 
For most of its history, the Seychelles has fueled its economy with the natural 
resources of the coastal zone: giant tortoises, guano, seabird eggs, shells, fish, 
timber, crops and spices. This has also resulted in resource depletion and habitat 
damage. The mistakes of the past basically indicate that most coastal resources are 
fragile and over-exploitation is common. Many of the resources such as turtles, 
indigenous hardwoods and seabirds eggs are no longer available on a sustainable 
basis. 

Environmental Trends 
An uncontrolled multiplication of activities in the coastal zone inevitably leads to 

environmental degradation and sometimes also to social conflicts. This can be seen 
in certain issue-based problems in and between sectors in Seychelles. The evident 
trend seems to be that demographic and economic changes could very well threaten 
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the life support systems that contribute to the well being of Seychellois society. 
Catastrophic events such as coastal erosion, water shortages, inundation and dis
eases may stretch the fabric of the coastal zone as well as of society to a breaking 

POlOt. 

Climate Change and the Coastal Zone 
For some time now, the international concern regarding possible impacts of climate 
change on coasts and small island states has increrased. One of many effects of a 
climate change is an anticipated rise in the global mean sea level: the highest and 
lowest estimates being a 1 OOcm and a 30cm rise respectively. This could have severe 
impacts on coastal areas and their resources and it could also aggravate the impacts 
of an unsustainable development of the coastal areas. A 100cm rise in the mean sea
level would mean loss of more than 70% of the islands of the Seychelles. Further, 
other events such as a higher incidence of tropical storms should not be ignored. 

Management of the Coastal Zone 
Various Projects have been fully articulated in the Environmental Management 
Plan of Seychelles (EMPS), which was prepared in the early 1990's. In addition, a 
number of initiatives aimed at the protection of coastal zones have been identified 
and are present in different stages of implementation. 

Until the advent of the Environmental Protection Act in 1994, there was no single 
piece of legislation which covered the integrated management of the coastal zone 
and which named it specifically as a distinct unit. This is not uncommon or strange 
because most coastal areas around the world have not had a governmental or legal 
"distinctiveness" allowing them to pass unrecognized as units for legal management 
and protection. 

The new act empowers the legal authority to survey the coastal zone and to prepare 
and implement an Integrated Coastal Zone Management Plan. The act also provides 
for the designation of one or more coastal zones. Surprisingly though, the act does 
not define the coastal zone, a deficiency which may weaken its authority. In 
addition, it is not clear whether the act provides enough authority to direct and 
control developments in coastal waters, a power which no government agency 
possesses at the moment. 

Elements for the Implementation of Integrated Coastal Zone Management 
There is no specific "recipe" for ICZM implementation. Case studies from around 
the world indicate that co-operation and co-ordination among sectors, integrating 
governmental, private and community interests are important. Certain elements 
such as legislation and non-regulatory plans and guidelines already exist. 
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Elements for the implementation of ICZM in Seychelles 

ACTION PURPOSE 

Treaties and Conventions 

Non-Regulatory Approaches 
Land use planning 

Wetland restoration 

Flood protection 

New/improved infrastructure 

Leases on subtidal lands 

NGOs, associations and 
similar ventures 

Fisheries extension services 

International/Regional mechanism for addressing issues which 
transcend national boundaries. 

Sets aside critical habitats for environmental purposes. 

Rehabilitates damaged wetlands by replanting, etc. 

Protects areas subject to flooding by constructing properly designed 
drains, culverts and restoring natural barriers. 

Improves quality of life, reduces pollution from sewage and urban run-off. 

Reduce competition for limited resources. Encourage sustainable use. 

Augment the abilities of individuals through pooling of resources. 

Increase yield of fisheries operations through improved methods that do 
not degrade the natural ecosystem. 

Oil Spill Contingency Plan and Specify actions to be taken to protect coastal resources in emergencies. 
other disaster preparedness 

Environmental guidelines 

Technical training 

Public and stakeholder 
campaigns 

Monitoring 

Legislative Acts 
Coastal environmental 
legislation 

Land and sea-use planning 

Protected areas 

Institutional arrangements 

Legislative Regulations 
Critical ecosystems 

Fishing 

Aquaculture 

Pol/ution 

Coastal flooding 

Erosion and accretion 

Environmental Impact 
Assessments 

Recommend correct environmental practices for major economic sectors. 

Improves effectiveness of staff. 

Inform and involve public and stakeholders. 

Augments data base and tracks long-term trends. 

Establishes legal basis for managing coastal zones, including 
wetlands, water quality, resource use etc. 

Establishes legal mandates for planning. 

Sets critical areas aside to be protected in perpetuity. 

Identifies and empowers agencies responsible for planning and 
implementing coastal zone management. 

Prohibits or limits the destruction or alteration of wetlands, mangroves, 
dunes, beaches, coral reefs etc. 

Establishes limits on total catch, minimum size and weight, closed 
seasons, and prohibits harmful fishing methods. 

Regulates environmentally harmful activities associated with aquaculture. 

Sets water Quality standards, limits or prohibits discharges. Establishes 
standards for dredging activities. 

PrOhibits and restricts building in flood lones. Establishes building codes 
for structures in areas subject to flooding. 

Establishes setback lines for coastal construction. Regulates shoreline 
protection works. Prohibits and limits mining beach and dune sand, coral 
reefs etc. 

Evaluates potential impacts of large projects on coastal resources. 
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Constraints to Integrated Coastal Zone management 
Currently, there are about 100 ICZM programs operating around the world. In 
particular, the ASEAN experience has revealed how certain obstacles could be 
overcome and what measures are necessary for a successful implementation of 
ICZM. In the Seychelles context, three major issues acting as barriers to a pro
active, sustainable and integrated approach need to be addressed urgently because 
these are seemingly more intractable and pervasive than others. These are the lack of 
institutional capacity, sectoral problems and the "tragedy of the commons". 

Conclusion 
The coastal areas of the Seychelles are the most productive and richest natural 
"capital" of the country, as well as areas where user conflicts for space and resources 
are the most pronounced. For an integrated management approach to take place, 
there must first be a political and social recognition. The country is not using its 
coastal zones in a satisfactory manner and new approaches to development and 
management which are more integrative, precautionary and appropriate, as recom
mended by UNCED's Agenda 21, are therefore necessary. 

Recommendations 
Integrated Coastal Zone Management is an urgent necessity in Seychelles. ICZM 
can be seen as a means to pull many different elements and issues of importance 
together to the Seychelles and approach narural resource problems in a holistic 
manner. There are different approaches and various ways to implement ICZM, as 
mentioned earlier. However, some actions need to be considered for ICZM to 

become a reality in the Seychelles. The following recommendations view some of 
the principal actions that would form the foundation of ICZM programming. 

11 



Summary of recommendations 

OBJECTIVE ACTION 

Capacity Building 
Institutional linkages 

Human resources 
augmentation 

Public Education & Participation 
Participation 

Education 

Pollution Control 
Waste water treatment 

Solid waste management 

Management of Development 
Eco-tourism 

Road development 

Environmental Impact 
Assessment 

Research and Monitoring 

Entrust one entity with IClM supervision. 
Provide legal control over development in submerged lands. 
Make coastal zone management entities more transparent, participatory 
and accountable. 
Divide executive and advisory roles. 
Make provision for ocean planning. 

Use innovative methods for circumventing traditional personnel 
constraints such as: contracting private enterprise, making part-time 
(portfolio) work possible, encouraging NGO participation and using 
volunteers. 

Engage the government in power-sharing of coastal responsibilities. 
Actively involve private citizens and organizations in decision-making 
processes. 

Provide consistent information on value and status of, and threats to, 
coastal resources. 
Initiate educational programmes as specific problem-solving of coastal 
zone issues. 
Integrate IClM issues in education curricula. 

Implement central treatment plants as a priority. 
Use package plants where appropriate. 
Encourage good practices by zonation, incentives, education and 
technical assistance. 

Continue regular monitoring. 
Formulate an action plan based on multidisplinary approach and locally 
sustainable methods and mechanisms. 
Encourage good practices in local industries. 
Promote use of economic instruments. 
Carefully evaluate the appropriateness of proposals made by foreign 
consultants. 

Implement a national policy on eco-tourism. 
Ban sale of marine souvenirs. 
lone tourism activities. 
Plough tourist fees back to the national parks 

Assess the impacts of all road developments. 
Modify laws so the improvements of roads are included in the 
planning act. 

Ensure across-the-board implementation of EIAs. 
Regularise EIA procedures based on appropriate international models. 

Collect all available information on the coastal zone by litterature 
searches etc. 
Develop simple monitoring techniques to be carried out by low-level 
personnel and students for provision of long term data series. 
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Summary of recommendations 

OBJECTIVE ACTION 

Coastal land Use Planning 
Buffer zones 

Design of structures 

Conservation of undeveloped 
coasts 

Conservation of Biodiversity 

Support International Initiatives 

Establish coastal buffer zones wherever possible. 
Prevent development of these zones. 

Evaluate appropriateness of coastal protection engineering structures 
before implementation. 
Conduct hydraulic and geomorphological studies when siting these 
structures. 

Augment natural defenses. 
Restore dunes and prevent sand mining. 
Protect vegetation. 

Formulate practical management plans where national parks incorporate 
zonation etc. 
Use local expertise in formulation and implementation of plans and 
strategies. 
Involve stakeholders in decision-making. 
Use win-win strategies in resource management. 
Establish a Biodiversity Agency immediately. 
Enact proposed Biodiversity and Conservation Areas Act. 

Make free all available information gained from international meetings 
and conventions. 
Organize workshops to educate the public concerning these meetings. 
Include non-governmental entities in the participation in international 
meetings and conventions. 
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COASTAL ZONE MANAGEM'ENT IN SEYCHELLES 

by NlRMALJrvAN SHAH 

"For small island developing States, the ocean and coastal environment is of strategic 
importance and constitutes a valuable development resource. " 
Agenda 21 (chap 17&125) 

More than 60% of the world's population lives on or within 60 kilometers of the 
coast. That simple fact alone means that coastal areas or zones, should be brought to 
the forefront of the internationa! debate on the environment and sustainable 
development. The coastal zone in general consists of the interface between land and 
sea and in such an equation marine space and resources are as important as 
terrestrial ones. This means that small island developing states (SIDS) such as the 
Seychelles have a large coastal area to land mass ratio. These coastal areas are often 
the most productive and richest natural "capital" of the country, as well as where 
user conflicts for space and resources are the most pronounced. In these cases one 
often begins with the recognition that countries are not managing their coastal 
zones in a satisfactory manner and that new approaches to development and 
management which are more integrative, precautionary and anticipatory, as recom
mended by UNCED's Agenda 21, are necessary. 

In line with these pressing concerns, the policy conference on Integrated Coastal 
Zone Management in Eastern Africa and Small Island States at Arusha, Tanzania on 
April 1993, brought together five Ministers and top technical experts from the 
region, as well as representatives of many bilateral and multilateral institutions such 
as SAREC, UNEP and the World Bank. The Arusha conference, the first of its kind 
in the region, was organized to ensure that a recognition of need and a common 
approach to integrated coastal zone management (ICZM) were agreed on by 
concerned countries and by donor agencies. A formal resolution detailing recom
mendations to achieve sustainable development and integrated management of 
coastal areas for the benefit of coastal communities was signed by the Ministers of 
Madagascar, Mauritius, Mozambique, Seychelles and Tanzania at the end of the 
conference. There are 21 recommendations in the Arusha Resolution. Some of the 
main subjects of importance to Seychelles are: 

• Degradation of the coastal zone is perceived as a real economic loss and must be 
addressed with policy changes and investments. 

• Pollution, loss of biodiversity and user conflicts are major reasons for degrada
tion and can be counteracted in the framework of ICZM. 
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THE COASTAL ZONE OF SEYCHELLES 

General Definitions 
What is a coastal zone? The new Environment Protection Act of Seychelles 1994 is 
surprisingly silent on this although it contains two pages that describes activities to 
be taken vis-a-vis the coastal zone. The coastal zone is basically where sea meets 
land. This zone can be defined in different ways according to the coastal processes 
and resource use being considered. In general however, the different definitions can 
be grouped into three major domains of information and/or management concern, 
which are physical, ecological and human. Precise spatial and temporal limits or 
boundaries to the coastal zone may be set, if desired, by taking into consideration 
these three different dimensions (Pernetta & Elder, 1992). 

I t should also be noted that a distinction between" archipelagic states" and" coastal 
states" is contained within the United Nations Law of the Sea (UNCLOS), which 
the Seychelles is a signatory of, by the way in which coastal territorial waters and 
Exclusive Economic Zones (EEZs) are delimited. This convention came into force 
on November 16,1994. Delimitation of coastal territorial waters and the Seychelles 
EEZ is also contained in national legislation. 

In the Seychelles, most of its islands, in particular the coralline ones, can be 
considered to be coastal zones in their entirety due to their size and homogeneity. 
Even on the high granitic islands, where the so-called plateau areas are the most 
easily recognizable landward part of the coastal zone, all human activities and 
ecosystems further "inland" usually tie in with coastal zone concerns through 
natural processes and geography of the islands. The coastal zones of the Seychelles 
can therefore be said to be a contiguous system which includes human activities, 
landward areas, wetlands, sea grasses and coral reefs (Figure 2.1). 

Physical Overview of the Coastal and Surrounding Areas of the Islands 
The granitic Seychelles consists of 41 islands and islets built of pre-Cambrian rock 
approximately 650 million years old, formed from the break-up of Gondwanaland 
some 130 million years ago by tectonic activity. The islands rise from the Seychelles 
Bank, a shoal area of about 31000 square kilometers, with depths ranging up to 60m 
(Braitwaite, 1984). The islands rise to a maximum of 914m at Morne Seychellois on 
Mahe, The granitic islands are typically rugged and hilly. The 74 coral islands 
consist of two types: low sand cays such as Bird and Denis Islands and elevated reef 
limestone such as the Aldabra group (Baker, 1963). The coral islands are low, 
although sand dunes on some islands may reach as high as 32m (Stoddart, 1970). 

The Seychelles Bank is believed to have formed as a separate micro-continent about 
65 million years ago when it separated from the Indian plate. The exact extensions 
of the micro-continent have not been determined. Paleo-reconstruction of this part 
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Figure 2.1. Diagrammatic representation of coastal zone. 
Adapted from UNESCO, 1993 

of the Indian Ocean suggests that the western part of the bank separated from 
Madagascar in the Late Cretaceous period (Rabinowitz et ai, 1983). 

The Seychelles Bank forms the north-western end of a curved bathymetric feature 
completed by the Mascarene PaJateau, Saya de Malha, Nazareth Bank and the 
islands of Mauritius and Reunion. Although it has been speculated that this feature 
represents a relict island-arc it is now generally believed to represent a composite 
ridge founded on both continental and oceanic crust (Mart, 1988). 

To the east of this Bank lie the high granitic islands of the Mahe-Praslin group. To 
the south and west of these are islands like the Amirantes, which are low sand cays, 
while west again is the Aldabra-Astove group of high limestone islands. The origins 
of each of these must be viewed in light of the above information. Baker (1963) 
recognized three principal granite types. Most of Mahe is formed by a gray 
lithology which becomes slightly gneissose on the islets of Cerf and Ste. Anne off 
Port Victoria. The Praslin-La Digue granite is generally reddish. The islands of 
Mahe, La Digue and Praslin are composed of pre-Cambrian granite dated between 
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Figure 2.2. List of all the Seychelles islands 

Descnption Area DescnptlOn Area Descnptlon Area 

INNER ISLANDS OUTER ISLANDS FARQUHAR 
GRANITICS lie Plate 54.0 lie du Nord 
Mahe 15470.0 Coetivy 931 .0 lie du Sud 
Praslin 3756.0 Manaha Nord 
La Digue 1 010.0 AMIRANTES 661.3 Mahaha Millieu 
Ste Anne 219.0 Manaha Sud 
lie au Cert 127.0 Remire 27.0 Goelettes 
lie Longue 21 .2 D'Arros 150.0 Lapin 
lie Ronde 1.8 Desroches 394.0 lIedu Millieu 
lie Moyenne 8.9 Etoile 1.4 Depose 
lie Seche 1.9 Boudeuse 1.4 Bancs de Sable 
lie Cachee 2.1 Marie Louise 2.5 Total 199.0 
lie Anonyme 9.6 Desneoufs 35.0 
lie Hodoul 0.4 ALDABRA GROUP 
lie aux Rats 0.8 AFRICAN BANKS ALDABRA 
lie Souris 0.4 Banc Africain 30.0 Grand Terre 
lie Therese 73.9 lie du Sud Picard 
Conception 60.3 Polymie 
L'ilette 3.2 ST JOSEPH ATOLL Malbar 
Chauve Souris(M) 0.1 StJoseph lie au Cendres 
lie aux Vache 4.7 Fouquet lie Michel 
L'ilot 0.5 Ressource lie Esprit 
Cousin 28.6 Petit Carcassaye lie Moustiques 
Cousine 25.7 Grand Carcassaye lIot Parc 
Curieuse 286.0 Benjamin lIot Emilie 
lie Ronde(P) 19.3 Banc Ferrari lIot Yangue 
Chauve Souris(P) 0.7 Chien lIot DubOis 
St Pierre(P) 0.5 Pelican lIot Magnan 
lie aux fou 2.2 Vars lie Lanier 
lie Aride 68.3 lie Paul Total 15380.0 
lave 0.7 Banc de Sable 
Felicite 268.0 Bancs Cocos COSMOLEDO ATOLL 
Marianne 94.7 Total 122.0 Menai 241 .0 
Grand Soeur 84.0 lie du Nord 21.0 
Petite Soeur 34.0 POIVRE ATOLL 248.0 lie Nord-Est 
lie aux cocos 1.8 Poivre 111.0 lie du Trou 0.5 
lie la Fouche 0.3 Florentin Goelette 3.0 
Silhouette 1995.0 lie du Sud 137.0 Grand Polyte 
lie du Nord 201.0 Petit Polyte 
Mamelles 8.8 ALPHONSE & Wizard 192.0 
lie aux Recifs 20.0 ST FRANCOIS Pagode 
Fregate 219.0 Alphonse 174.0 lie du Sud 
L'ilot Fregate Bijoutier 7.4 lie Moustiques 

St Francois 17.0 lie Baleine 
CORALLINES lie Chauve Souris 
lie aux vaches 101 .0 FARQUHAR GROUP Total 509.0 
lie Denis 143.0 PROVIDENCE 395.0 

Providence 157.0 Astove 661 .0 
Banes Providence 71 .0 Assomption 1171 .0 
St Pierre 167.0 

J 
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750-700 million years. In contrast, Silhouette and North Islands are composed of 
syenite, diorite and microgranite (Mart, 1987). 

The surfaces of both granites and syenites on these high islands have been deeply 
weathered to form dark red laterites. In many areas erosion has stripped these away 
to leave rock masses and smooth, gently rounded outcrops broken by narrow flute
like gullies resembling those developed on some limestone surfaces. 

Denis and Bird Islands are the only coralline islands, lying on the northern rim of 
the Seychelles Bank. They rise from depths of about 55m and are sand cays. To the 
south of Mahe, are Plate and Coetivy, coral-sand islets from a bank about 36m deep 
with a marginal rim at 20m to 25m. These islets are sand cays marked by high dunes 
but there are small outcrops of dark brown phosphatic calcerites and deep brown 
"guano" (Baker, 1963). 

These are the only significant islands areas within the Seychelles Bank, which covers 
an area of approximately 43 000 square kilometres, most of it lying between -44m 
and -65m. There is a well-marked terrace about 300m wide at -75m on the southern 
face of the bank (Lewis and Taylor, 1966) and a platform at -32m to -40m. The 
margins of the Seychelles Bank are marked by a discontinuous rim which rises to 
within -4m to -20m of the surface. 

To the west of the Seychelles Bank are a number of low coralline islands, typified by 
the Amirantes group, from Desneoufs in the south to Banc Africains in the north. 
Characteristics of these islands include the atoll-like platforms of Desroches, 
Alphonse, Farquhar and St. Francois and further south, St. Pierre and Providence. 

The Amirantes Bank is an elongate structure approximately 180km x 35km, deepest 
in its central zone (up to -70m) with a rim at -11 m to -27m like that of the Seychelles 
Bank. Almost all the reef platforms, some of which bear ephemeral sand cay 
accumulations, lie along the eastern margins of the bank. 

None of these islands rise more than 2m-3m above sea level. They consist primarily 
of sands thrown up by wave action from reef platforms which have accumulated to 
sea level. The bulk of the sediments are loose and unconsolidated. Phosphorites 
have been recorded on a number of islands. The five westernmost islands in the 
Seychelles group, Aldabra, Assumption, Astove, Cosmoledo and St. Pierre, are 
"high" limestone reefs rising up to 8 m above sea level. Aldabra, Astove and 
Cosmoledo are of atoll-like form and enclose a central lagoon. 
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Brief Description of the Coastal Areas of the Granitic Islands 
The principal terrestrial part of what we can call the coastal zone on the granitic 
islands consists of plateaus and marshy areas. The plateaus, which lie up to two 
meters above sea level, is a discontinuous elevated terrace that runs along the shore 
in a narrow band and consist of calcareous reef material (Baker, 1963; Piggot, 1968; 
Braithwaite, 1984; Waggle & Hashimi, 1990). These sandy deposits have 
accumulated in the last 6 000 years (Braithwaite, 1984). They are best developed 
behind the larger bays and are mainly formed due to progradation of beaches and 
terregineous materials brought by streams (Waggle & Hashimi, 1990). In contrast, 
low-lying areas around river mouths are marshy and characterized by fine clay and 
quartz sediment. Port Victoria, the capital, is built up on such sediments (Braithwai
te, 1984). 

Figure 2.3. Distribution of beach vegetation in Seychelles. 
From Taylor, 1968. 
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Figure 2.4. Cross section of reef system, Anse aux Pins, Mahe. 
From Nunn, 1994. 
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breeding seabirds and some 900 species of marine fish, at least 70 species of which 
are landed by local fishermen. Notable by their absence, are dense settlements of 
bivalve molluscs such as oysters (Selin et aI, 1992). 

The lack of significant populations of bivalves might be explained by the relatively 
low nutrient levels in Seychelles' coastal waters, although nutrient upwellings 
sometime spill over onto the Mahe bank (Shah and Michel, 1994). Dunstom (1992) 
shows that the reefs of the Seychelles' islands are bathed by clear, oligotrophic 
waters having a relatively shallow thermocline. This, combined with an island mass 
effect, might also help to explain the distribution of corals on southern atolls. For 
example, at Astove Atoll the corals cease rather abruptly at approximately 30m-
45m, even though the waters are very clear and algal species are abundant at deeper 
levels. The episodic upward intrusion of cold water into the shallows would expose 
the reef community to temperatures close to or below lower thermal tolerances, 
raising the possibility that the depth penetration of reef-building corals in the clear 
tropical waters of this region could be limited by low temperatures, not light 
availability. 

As regards primary productivity of the coastal marine areas, Dunstom (1992) also 
notes that satellite observations (CZCS - Coastal Zone Color Scanner) reveal 
distinct chlorophyll plumes trailing off to leeward of Seychelles atolls and a general 
increase in chlorophyll over the entire northern island platform encompassing the 
northern granitic islands. Such an island mass effect would be enhanced by rainfall 
and subsequent nutrient runoff in the high islands and would contribute signifi
cantly to the regional patchiness of phytoplankton production. 
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DEVELOPMENT OPPORTUNITIES AND THREATS 

"Competition for space between the housing, agricultural, industrial and tourism 
sectors is expected to become pronounced in the 1990's. " 
(Gov. of Seychelles, EMPS, 1990). 

The high, mountainous nature of the granitic islands have precluded most activities 
in the" interior" of the islands. Due to the favorable soils and flat land available on 
the coastal zone, most of the population and all major touristic, fisheries and other 
economic activities are centered in this area. The economic and social value of the 
coastal zone is therefore paramount to the Seychelles. Nevertheless, development 
has become a double-edged sword and certain problems have now become evident. 
Development "side effects" such as destmction of coral reefs by tourism activities 
are now apparent. 

Tourism 
Like most tropical island states, tourism has come naturally to the Seychelles and is 
dominated by coastal-based activities. Tourism emerged in the 1980's as the most 
important economic sector. The tourist trade in Seychelles has particularly been 
facilitated by a pleasant climate, tropical vegetation, beautiful beaches, clear and 
warm seas and a population free of racial tension (Shah 1990). The government has 
announced its intention to promote other types of activities such as cruise tourism, 
conference tourism and thematic tourism, but the industry is still dominated by 
coastal tourism. 

Traditionally tourists have come to Seychelles to escape the European cold winter: 
the well known travel trade formula that heat-seeking tourists are beach seeking 
tourists is generally tme (Shah, 1990). In 1971, the number of visitors was 3 175 as 
compared to 116 180 in 1993. There are currently (1993) 3 960 beds available. The 
average length of stay is 10 nights, and the room occupancy rate was 64% in 1992. 
In that year 21.7% of the tourists were French, 21.2% were Italian, 14.5% were 
British and 13% were German (MISD, 1993). 

Tourism is the mainstay of the Seychelles economy today. Direct revenue from 
tourism amounted to 17.8% of the Gross Domestic Product (GDP) in 1992 and 
17.4% in 1993, as compared to agriculture, forestry and fishing which was 4.8%. 
Foreign exchange earnings from this sector during 1993 was 600 million Seychelles 
Rupees (SR), about 70% of total foreign exchange entering the country. 

All major hotels and most small one are on the coastal zone to satisfy the image the 
average tourist has of sun, sea and sand. However, some of the areas in front of 
hotels are not always conducive to good bathing, even if the beaches are beautiful 
(Doumnege 1989). Ribbon development of hotels dominate the coastal zone on 
north-west Mahe: the Beau Vallon, Bel Ombre and Glacis area, which has both 
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excellent beaches and bathing. This ribbon development of some seven principal 
hotels is stretched along only three kilometers of beach from Bel Ombre to Glacis, 
Fig. 3.1. 

Tourism was long hailed as the panacea of economic ills, but the environmental 
damage associated with it, although predictable (Serviable, 1983), is only recently 
being treated in a serious manner. The draft Public Sector Investment Program 
(PSlP) has noted that tourism is a double-edged sword in that it can be affected by 
environmental damage, but is itself a source of environmental disturbance (Gov. of 
Seychelles, 1994). 

Anchor damage to Seychelles reefs by tourist pleasure boats are an increasing 
worry. A recent survey by the Conservation and National Parks revealed that the 
reefs of Ste. Pierre island near Praslin, a popular picnicking spot for tourists, had 
been destroyed mostly by dropping anchors (Marshall, 1993). A National Park 
senior staff who posed as a tourist and joined tours in the St. Anne Marine Park 
noted that many of the snorkellers in the park stand and sit on corals. Unworked 
marine mollusks, although legally protected, are also sold by hawkers, curio shops 
and boutiques. The sale of marine souvenirs such as coral is a problem area that 
should be tackled as a priority (Shah, 1993 (b». 

Research on the marine area of Beau YaDon bay, where as noted above tourist 
development is concentrated, has shown evidence of organic contamination of 
water and deterioration of the coral reef, (Cuet et al., 1989). While most major 
hotels in the Beau YaDon area are equipped with their own treatment plants, their 
performance does not always meet specified requirements. The Fisherman's Cove 
Hotel for example has a septic tank system and no treatment facilities. The leaking 
field of the septic tank leads to pollution of the Sullivan River. The Coral Strand 
Hotel uses an activated sludge oxidation system which is inadequate for a hotel of 
this size leading to raw sewage sometimes being discharged into the sea (SETOl, 
1990). The Beau YaDon Bay Hotel's plant which is similar to that of the Coral 
Strand has its outfaD directly in shallow waters frequented by bathers (SETOl, 
1990). 

The beauty and natural quality of the Seychelles coastal zone which attracts tourist 
in the first place, is being severely threatened by the activities of tourism and other 
sectors. The corals of the Ste. Anne Marine National Park, an area which receives 
about 30000 tourists a year, are degraded with algae smothering the coral, probably 
due to nutrient pollution from Victoria (De Georges, 1990) as well as from other 
causes from activities such as reclamation. 

Modification of the coastline by hotels can also be a source of damage to sensitive 
coastal ecosystems. As mentioned previously, good quality beaches combined with 
comfortable bathing are not common and in fact total only 5.6 kilometers on Mahe, 
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Figure 3.1. Ribbon development of hotels 
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3.5 kilometers on Praslin and 1.7 kilometers on La Digue (UN/UNEP/UNESCO, 
1982). There is therefore a tendency for some hotels to attempt to "improve" the 
beaches by construction of breakwaters, artificial lagoons and excavation of beach 
rock or live coral. In all these cases beach erosion has subsequently become 
pronounced (Shah, 1993(b». The question of access to beaches bordered by hotels 
has also become a public issue. 

Conflicts between coastal tourism and other activities are not as pronounced as in 
many other countries. However, the Seychelles Fishing Authority has documented 
tourist divers cutting fish traps in the Beau Vallon area. Conversely, divers in the 
same area have complained of overfishing reducing the diving experience. 

Eco-tourism would seem to be the preferred long term policy choice of the 
Seychelles, but no such strategy has been established as yet (Shah 1990, 1993 (b». 
There are different types of eco-tourism with different needs, objectives and 
planning, and these have to be taken into account. Any new tourism marketing 
strategy to be produced should embrace eco-tourism objectives as a long-term 
sustainable policy for Seychelles (See Special Focus 1). 

Special Focus 1: Eco-Tourism 

Eco-tourism is a budding industry in Seychelles. The only comprehensive 
published source on the subject (Shah, 1990) notes activities such as visits 
to protected areas, nature walks and SCUBA diving as precursors to eco
tourism. Visitation in nature reserves and in national parks approaches 
what one may call real eco-tourism, although ticket fees from the parks are 
not ploughed back into the management of these parks as is done in real 
eco-tourism areas such as the national parks of Kenya. It is recommended 
that ways and means are found to utilize funds generated by protected 
areas for the management of these areas directly. 

Cousin and Aride island, both strict nature reserves, allow limited tour
ism. The islands are open three times a week, only for the day. Cousin 
island is run by the International Council for Bird Preservation (ICPB), 
and this organisation stresses the importance of tourism as a vehicle for 
conservation education and to fund conservation and research on Cousin 
island. The World Heritage site of Aldabra, another nature reserve and a 
UNESCO World Heritage site, may be the sleeping giant of real eco
tourism. A protocol for tourism in such sensitive areas has by necessity to 
be worked out. In such a situation people, not only the environment, have 
to be managed and a system of biological guides like that on the Galapagos 
should be envisaged. 
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The Ministry of Tourism and Transport is promoting nature walks 
through trails that have been established, especially in National Parks and 
Nature Reserves. SCUBA diving is being enthusiastically promoted in 
Seychelles. There are a number of diving centers. A festival of underwater 
images, SUB lOS, is organized regularly in Seychelles has brought interna
tional attention to diving in Seychelles. A new venture,]u)es Verne Under
water Walks, has introduced non-divers to the marine world. Bird watch
ing nature tours led by foreign naturalists are also popular. All these 
activities must be monitored for any induced changes in the environment. 

Cruise ships such as the Renaissance, which was based in Seychelles in 1992 and 
1993, offer potential for eco-tourism, but large amounts of visitors arriving in 
sensitive areas such as national parks create certain problems of impact and visitor 
control. 

New ventures being promoted with financial incentives, such as golf courses and 
marinas should be carefully assessed. Golf courses for example usually need vast 
quantities of water for irrigation, and pesticides and herbicides to maintain high 
quality grass. Environmental Impact Assessments are a priori requirements for 
such projects. 

Land Reclamation 
The scarcity of flat land has always been a major constraint to the development of 
the Seychelles. The Seychelles International Airport, Commercial and Fishing 
Ports had to be built on coral reclaimed from the sea. Land reclamation projects on 
reef flats in the coastal waters on the east of Mahe near Victoria, using dredged reef 
and calcareous materials started in the 1970's and were been completed in 1992 
resulting in about 200 hectares of land. The first reclamations led to siltation of reefs 
(de Silva, 1986) and destruction of live coral (Vine, 1972). Siltation of nearby reefs 
may be due to land run-off as much as from dredging (De Georges, 1990). In the 
final phase of the reclamation, silt screens and filter cloth were used to mitigate 
siltation, and filter cloth liner covered by rock armoring at the base of the fill area 
was utilized to trap suspended solids (Porcher & Milon, 1991). 

At present, due to the huge input of organic pollutants in the enclosed lagoons, high 
oxygen demand conditions develop (Black & Veatch, 1993), which have lead to fish 
deaths, and subsequent impact on the immediate environment. The formation of 
anoxic biodegradation products can have a significant impact on nearby reef 
ecosystems. Dissolved oxygen levels are partially restored through tidal exchanges, 
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which means that cumulative accumulation of the pollutants of the lagoon over 
time could lead to the total intoxication of the lagoon. 

Commercial and Manufacturing Industries 
Commercial manufacturing in Seychelles started only in the early 1960's with the 
initiation of soft-drink, ice cream, coconut oil and soap manufacturing by one or 
two of the major Seychellois-Indian commercial firms. A coconut coil' factory 
manufacturing rope, mats etc., set up by JivanJetha & Co. in the 1960's, was the first 
industry in what is now the industrial area at Le Rocher, Mahe. Today the manu
facturing and construction sector contributes 17.2% of GDP (MISD 1992), almost 
rivaling that of tourism. 

In the last fifteen years several industrial and manufacturing units have been set up 
in the coastal zone, mostly around Victoria, in the Le Rocher, and more recently in 
the industrial zone of the East Coast Reclamation. The most important is the tuna 
canning factory, the Conserverie de l'Ocean Indien, situated at the fishing port, 
which processes more than 3 000 tonnes of tuna a year mainly for export. Seybrew 
satisfies the entire demand for beer and soft drinks, producing 25 million bottles of 
beer and 20 million bottles of soft drinks annually. One of the first modern light 
industries in Seychelles which still exists today, a cigarette-making factolY, pro
duces about 62 million cigarettes every year. 

Other major industries include an abattoir, production of plastic bags and bottles 
by a plastic factory, manufacture of paint for virtually the entire country's needs by 
Penlac, a subsidiary of a Mauritian company, 480 tonnes of bar soap and six tonnes 
of liquid detergent per year by a parastatal, an animal feed factory, a food processing 
factory, gutting and cleaning of fish for local consumption as well as for export by a 
modern fish processing unit, and packaging of milk, fruit juices and jams by an agro 
industrial plant. An innovative venture has been established at Anse Royale, w add 
value to coconuts, which have been declining in economic importance, by pro
ducing coconut cream for the local market and for export. 

The development of the manufacturing sector is limited by the geographical 
isolation of the Seychelles from its main sources of materials and markets, the 
shortage of skilled labor, the exiguity of the local market and the dwindling sources 
of flat land available on the coastal zone (GOS, 1994). 

Some significant quantities of waste originate from industries. The Seybrew Bott
ling Plant (208 tonnes per year of waste which is utilized for animal feed), the 
Seychelles Marketing Board abattoirs (55 tonnes of feathers and 160 wnnes of 
intestines per year) and the Conserveries de I'Ocean Indien fish meal plant (8 tonnes 
of fish oil) are the largest producers of industrial waste (Young, 1989). A major 
source of effluents ending up in coastal waters is the Conserveries de l'Ocean Indien 
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Figure 3.2. Main industries in the coastal zone 

CATEGORY PRODUCT SALES VALUE NO. OF 
'000 SR. EMPLOYEES 

Food Processing Animal Feed, Processed Meat, 
Fish, Jam, Juice, Milk, Yogurt, 
Canned Tuna, Ice Cream, Bakery, 
Flour, Coconut Cream ... 166,836 861 

Beverages Soft drinks, Beers, Stout, 
Mineral Water, Tea, Coffee, 
Liquors 142,503 468 

Printing & Services Printing 18,797 200 

Non Metal Lic Mineral Products Quarry Product, Block, Cement 65,496 207 

Furniture Furniture 2,111 90 

Electrical/Electronic Products TV Set, Computer 5,269 28 

Chemical Products Paint, Toiletry, Detergent, 
Plastic Bottle, Candle, Perfume, 
Oxygen, Acetylene 22,689 91 

Rubber & Plastic Products Tire, Plastic Bag, Bottle 4,628 26 

Tobacco Products Cigarette 26,520 52 

Paper Products Cardboard, Toilet Paper 4,613 44 

Wearing AP. Clothing 1,079 54 

Jewelry Articles Jewelry, Pot 12,165 60 Craft 

MOl figures, 1993 

Figure 3.3. Quarn'es 

Tones M SR. Million M SR . 

United Concrete Products (1992) 71.980 

Civil Construction Co. (1991) 30.244 

Total 102.224 

MOl figures, 1993 
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Figure 3.4. Potential impacts of industrial pollutants on coastal ecosystems in the 
Seychelles. 

Characteristic Short-term ellects Long-term ellects 

Organic matter Oxygen depletion Eutrophication 

Suspended solids Turbidity, reduced primary Stunted growth of coral; 
productivity rates. Oblition of primary productivity. 

Silt, etc. Turbidity Polyp death; 
Reduction of primary productivity. 

pH Stunted growth Coral bleaching/death 

Sulphide/Sulphate Toxic sulfur derivatives, e.g. Leaching of metals from contaminated 
thiols, DMSO, etc. sediments. 

Biocides Acute poisoning, bioaccumulation Biomagnification; 
Contamination of fauna such as birds & fish. 

OilS/Grease Suffocation of fish, coral polyps. Fish deaths, reduced primary productivity. 

Nitrate Toxic biodegradation products, Oxygen sequestration impairment in fauna. 
e.g. nitrite. Tumor formation in fish. 

Salinity variations Stunted growth, orientation Coral polyp stress, reproduction failure, 
impairment in fish. marine larvae recruitment. 

Phosphate PrOliferation of primary productivity. Mass eutrophication, red tides. 

Temperature Stunted growth of corals, Coral bleaching / polyp ejection, 
reduced primary productivity. marine larvae recruitment. 

From ENVI.RO, 1993 (a)) 

tuna cannery. Used cooking liquor containing oils are released in the harbour. Over 
300 liters of fish oil per day, previously used as burning fuel, is presently discharged 
in the sea (Swedmar, 1993). 

The accumulation and disposal of some 200 000 to 300 000 liters of waste sump oil 
per year, including some 120 000 liters of oil sludge resulting from the filtering of 
heavy fuel-oil used for generating electricity, is problematic. Inadequate arrange
ments for the disposal of this waste will, in the long term, lead to environmental 
damage to the coastal and groundwaters of Mahe (GOS, 1990; Tiebodin, 1994). 

Quarrying is becoming a major source of dust particulates. The Ministry of 
Industry has calculated that quarries are responsible for more than 85% of dust 
particulates in the air (Radegonde 1992). Residents around the quarries have lodged 
legal cases to protect their health. The Division of Environment is currently 
undertaking dust emission audits of these quarries. 
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Maritime Transport and Ports 
The country has two ports, both in Victoria which have been built mostly on newly 
reclaimed land. A fishing port caters to industrial tuna vessels and to artisanal 
fishing boats, and a commercial port handles container vessels, other cargo boats 
and cruise liners. An inter-island quay for schooners plying between the inner 
islands is now in operation near the fishing port. 

The Island Development Co. operates cargo vessels such as the Lady Esme, the 
CinqJuin and the Lady Genvieve and other smaller vessels to the outer islands from 
its base near the commercial port. The commercial port handles approximately 
150 000 tonnes of cargo per year. The fishing port handles the artisanal fishery as 
well as being the main tuna fishing center of the Western Indian Ocean. It has an 
area of about 4 hectares, with an additional 5 hectares reserved for the tuna industry. 
The tuna fishery benefits from a recently improved 90 meter long quay with a water 
depth of 7.5 metres and a bunkering pier. 

There was an average of 52 purse-seiners, mostly EEC vessels, licensed in Sey
chelles in 1992. The total license fee revenue collected that year was more than 47 
million Seychelles Rupees. In 1992, purse-seiner trans-shipment in Port Victoria 
was over 160 000 metric tonnes, about twenty percent taken from the Seychelles 
EEZ (Seychelles Fishing Authority 1992). Other tuna related activities at the fishing 
port include a purse-seine repair facility and the cannery. 

FiF)ure 3.5. Tuna catches in the Western Indian Ocean (MT), 1989-1993. 
After SFA, 1993. 
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The activities of the maritime sector, particularly in Victoria harbour and surround
ing coastal waters, have affected the coastal zone to some extent. Some 14 000 
tonnes of waste is produced per year by the commercial fishing fleet, comprising 
garbage, fish wastes and oil. Additionally, brine contaminated by fish waste and 
blood is pumped into Seychelles' waters on a regular basis by commercial fishing 
vessels during the cleaning of holds or cuves. The residence time of waters in the 
harbour has been increased. Further information is contained in P. Lane and 
Associates (1991). Ship-generated garbage was previously collected in barges and 
dumped off-shore east of Ste. Anne Island. This has now been prohibited and the 
garbage is landed ashore and dumped at the landfill. In 1993, 1 300 tonnes of waste 
was generated from ships. 

The question of release of ballast water in the vicinity of Port Victoria, thus 
inadvertently introducing alien organisms in Seychelles waters, especially in the 
nearby Ste. Anne Marine Park, is a current preoccupation of the Port Authorities. 

Shah and Plummer (1992) discuss potential pollution by present and future petro
leum activities. The Seychelles lie on one of the world's great oil highways which is 
situated close to vulnerable coralline islands, notably the World Heritage site of 
Aldabra. The Western Indian Ocean is a major oil transportation artery: an estima
ted 450 million tonnes of oil per year is transported from the Middle East around 
Southern Africa and the Cape. An additional 22 million tonnes transit the region en 
route to East and South Africa. The risk of an accidental spill is high, and calls for 
adequate preparedness from the Seychelles government as regards its Oil Spill 
Contingency Plan. 

The most major oil spill to date in the Seychelles occurred in 1970 when the R.F.A 
Enerdale carrying approximately 60000 tonnes of oil sank near Mahe, although it is 
believed that there was little impact on the coastal zones. Within Port Victoria, very 
small oils spills usually occur during bunkering and legal action has been taken in 
various cases. The frequent incidence of tar balls on the beaches of the main islands 
frequented by tourists is the result of natural seepage from the sea bed according to 
the Seychelles National Oil Company (SNOC) and is not caused by maritime 
traffic activities as has been previously believed (Plummer, pers. com.) . 

NATURAL RESOURCE USE: SUCCESSES AND WEAKNESSES 

For most of its history the Seychelles has fueled its economy with the natural 
resources of the coastal zone: Giant tortoises, guano, seabird eggs, shells, fish, crops 
and spices. This has also resulted in resource depletion and habitat damage. The 
mistakes of the past basically indicate that most natural resources are fragile and 
over-exploitation is common. Many of these resources are no longer available on a 
sustainable basis. 
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Agriculture 
The National Land Use Plan has estimated that less than six thousand hectares is of 
agricultural value (Gov. of Seychelles, 1988). This is less than 0.1 hectare by 
inhabitant. There are 200 full-time farmers and 700 part-time ones, which amounts 
to about 2% of the total population. With the decline of the coconut based 
plantation-economy in the 1970's, agricultural production has been losing ground 
steadily. It is estimated that the sector has lost about 74% of its arable land to 
tourism and residential buildings. The sector provides a modest contribution to the 
GDP, less than 3% in 1992. New types of ventures such as a hydroponics farm at 
Anse aux Pins and orchid growing at Barbarons, both situated on former coconut 
plantations, are being attempted. 

Animal husbandry is an area where production is satisfactory. Pork production is 
expected to meet local demand at 700 tonnes per year by 1995. Domestic require
ments for chicken is already being met by local production. These activities are 
however major sources of organic pollution threatening the coastal zone. Other 
threats from this sector include pesticide and fertilizer mn-off and misuse, drainage 
of wetlands and introduction of pests. Use of pesticides is of particular significance 
to coastal systems. Balasubramaniam (1990) notes that high applications of chemi
cals such as Mataldehyde could lead to persistence in coastal environments. In 1993 
pesticide spillage lead to fish deaths on the east coast of Mahe. A new Pesticides Act 
has been proposed (Dale and Fecteau, 1994). Increased imports of fmits and 
vegetables provide increasing opportunities for introduction of pests and diseases. 

Marine Resources 
As an island country surrounded by a vast expanse of ocean, the Seychelles has 
always looked to the sea for its main source of food. The main source of protein in 
Seychelles is in fact fish, with fish and rice being the staple diet. The Seychelles 
annually consume approximately 75 kilograms of fish per person. Local or artisanal 
fishery is practiced solely by Seychelles fishermen, and is the only commercial 
fishery which uses coastal marine resources. (The industrial tuna fishery, based on 
pelagic resources but which uses the coastal zone for berthing and transshipment, is 
mentioned in the section on Ports and Transport.) This fishery has been compre
hensively described by Lablache et ai., (1988) and the fishery is comprised of four 
boat types which employ a number of different fishing gear. 

Fishermen also operate on foot. The small boat fishery (pirogues, outboards and 
whalers setting traps) is confined to coastal areas around the main granitic islands of 
Mahe, Praslin and La Digue. Gear employed include nets, traps and handlines. 
Small boat fishing accounts for about 35% of the total catch. Whalers and schoo
ners are inboard powered boats, able to fish further off-shore. This sector of the 
fishery accounts for the remainder of the catch. Although 70 or so species are 
caught, catches typically consist of coral-associated bottom fish, notably snappers 
(Lutjanidae), groupers (Serranidae) and emperors (Lethrinidae). Semi-pelagic jacks 

33 



(Carangidae) also constitute a significant percentage of the catch, as they feed in 
coral and sandy areas near the coast. 

Smallienthrinids and serranids tend to be taken by the small boat fishery, which 
supplies about 15% of the demersal species caught. Larger lutjanids, lethrinids and 
serranids are taken by the whalers and schooners which provide about 50% and 
35% of the demersal catch, respectively. The inshore trap fishery accounts for about 
10% of the total catch. 

Around 5 000 tonnes of fish are landed each year by the artisanal fishing fleet. In 
1993 the total catch was 5 440 tonnes. It is estimated to be around 400 boats and 
1 000 men active in this fleet, although the numbers fluctuate from month to month 
(Seychelles Fishing Authority, 1991). Exports of fish have been increasing in recent 
years. In 1993, 440 tonnes were exported valued at approximately US$ 2.5 million. 

Fi~ure 4.1. Main species composition of the artisanal fishery catch. 
After SFA, 1993; Shah and Savy, 1990. 
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Catches for the artisanal trap fishery in the inner reefs may also have diminished. In 
1988 the Maximum Sustainable Yield for this fishery was calculated as 600 tonnes a 
year (Lablache et al., 1988). At present the catches exceed this figure. Mees (1992) 
expressed concern over the catches of the whaler fishery. Innovations in fishering 
techniques and gear, such as mother-ship/dories and electric hand-reels have also 
led to rapid overexploitation of demersal fish stocks even in remote areas (Mees, 
1991 ). 

Lobster stocks (four Panulirus species) have traditionally been overexploited and 
several methods of control, including outright closure of the fishery and closed 
seasons have been attempted. The habitats of these species are thought to be limited 
in the granitic islands (Intes et al., 1980). Anecdotal evidence indicates that octopus 
stocks (Octopus vulgaris) may also be threatened, although statistics on landings are 
not precise due to the nature of the fishery. Poaching of protected species such as 
dolphins is common. 

Figure 4.2. Principal fishery area. 
From Shah & Plummer, 1992 
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The effects of fisheries on coral habitat structure, on non-fish populations, and on 
fish abundance and diversity should be investigated. A recent study (] ennings et aI., 
1994) showed that reef fish populations around Mahe and Praslin are relatively 
resilient to fishing pressure and cropping of target species do not necessarily lead to 

increases in their prey numbers. A global threat is the penetration of pirate drift
netters in the Seychelles EEZ (Environmental Investigation Agency, 1990). 

A very large intensive prawn aquaculture project has been initiated on Coetivy 
Island, south of Mahe. The project, operated by the government parastatal Sey
chelles Marketing Board, is thought to have been initiated in 1990. It occupies the 
southern neck of the island and is based on the rearing of black tiger prawns 
(Penaeus monodon). The stock is currently kept in about 45 large ponds of 80 
square metres and Sm depth, lined with butyl liner rubber sheets. The number of 
ponds is intended to increase to more than 70, holding over 170 000 prawns. The fry 
are imported from the Far East, although a hatchery unit is planned. All processing 
and packing are completed on the island itself. 

A smaller project based on giant clams (Tridacna sp.) has been under operation on 
Praslin Island on the coast of Amitie since 1991. The Farm is operated by Norwe
gian nationals who initiated the venture on the basis of a Seychelles Fishing 
Authority feasibility study in 1989 (Shah, 1989). Other projects envisaged include 
oyster farms on Praslin and Mahe (SFA, 1993). 

Coastal acquaculture has developed in Seychelles without the benefit of any Envi
ronmental Impact Assessments (EIA). The Giant Clam Farm on Praslin Island 
intends to introduce thousands of young clams in the Curieuse Marine Park. The 
promoters have now been allowed to initiate a pearl oyster farm in the waters of the 
Curieuse Marine Park and in a shell reserve. The project was approved despite the 
legal, environmental and scientific arguments brought forward by the Conserva
tion and National Parks Service. The recommendation for an Environmental 
Impact Assessment was thought to be unnecessary. The regulations for the Curieu
se Marine National Park were modified in 1994 to allow aquaculture projects in the 
national park. The Conservation and National Parks Service will now initiate a 
zoning system in attempt to deal with such development pressures in a rational and 
planned manner. 

The prawn aquaculture project on Coetivy Island has apparently not been assessed 
for environmental impacts. But as, like all coral atolls, Coetivy's ecosystem is 
fragile, it is expected that both terrestrial and marine could have been affected. In 
particular, such matters as effects of construction, use and pollution of the fresh 
water lens, waste water outfall impacts and salt water infiltration from the ponds 
would be of immediate concern. 
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Geological Resources 
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Large scale removal of sand, especially from sand cays which are still in dynamic 
movement, could lead to disappearance of parts of or even whole islands. All 
possible means should be investigated to reduce the consumption of sand by the 
construction industry, and to prevent any sand abstraction from beaches, duneland 
and coastal plateau areas. Abstraction of sand and gravel is regulated by the 
Removal of Sand and Gravel Act 1982. A stricter enforcement of this act appears 
necessary to prevent illicit removal of beach and dune sand, which still exist. 
Achieving a stricter control would require certain measures such as better enforce
ment, and involvement of more key players such as the District Councils. Besides 
the necessary strengthening of the legal control, the only permanent solution to 
prevent sand abstractions lies in a reduction of the demand by adaptation of the 
construction technology. 

A geological resource that could transform the Seychelles is oil. Although prospec
ting is offshore, the proximity of certain islands such as Coetivy and contiguity of 
fishing areas lead to the inescapable conclusion that this activity could one day be a 
major concern for coastal and environmental planners. Coral reefs and benthic 
species in particular would be at high risk in the case of an oil spill or blow-out. Shah 
& Plummer (1992) discuss in detail potential threats to the economy and ecosys
tems and some mitigating actions. 

MAJOR ENVIRONMENTAL TRENDS IN THE COASTAL ZONE 

"The coastal zone has become the environmental hot-spot in Seychelles" 
(Shah, 1990). 

Uncontrolled multiplication of activities in the coastal zone inevitably leads to 
environmental degradation and sometimes social conflicts. This is witnessed in 
certain issue-based problems within and between sectors in Seychelles. The trend 
that seems to be evident is that demographic and economic changes could easily 
threaten the life support systems that contribute to the well being of Seychellois 
society. Catastrophic events such as coastal erosion, inundation of islands and 
diseases may stretch the fabric of the coastal zone as well as of the society to a limit. 
Immediate action is needed. 

Biodiversity and Protected Areas 
By all standards, the early history of Seychelles was an ecological scandal. Coastal 
animal species are known to have been lost from Seychelles due to man's ignorance 
and greed. These include the Seychelles giant tortoise, the saltwater crocodile 
(Crocodilus porosus), dugongs (also known as fur seals) and the Seychelles parakeet 
(Psittacula eupatria). 

38 



level protection by the of reserves 
Fond Ferdinand and Anse Marie-Louise on were as CO(;O-icte-m(?r 

reserves. Real nature conservation in 1968 the International Council 
for Bird purchased Cousin Island. In 1969, an act was 
to create a National Parks Nature also 
lished the basis of the network of national parks and nature reserves existing in 
Seychelles today. The and still only, governmental 
was published in 1971 as a White Seven areas were .... '.J'F.H~'.~ .... 

and four as Special 1973 and 1991. 

Protected areas in the Seychelles 19760 hectares, or 43% 
land area. In addition, there are some 23 000 hectares of surrounding reefs and 
marine areas. At least on paper, is country with the 

rAt''''''''''"' areas in the world. Various such as land 
birds, sea and their eggs, marine turtles, at least 25 of trees, shells, 
marine mammals, pond Environmentally 

such as dynamite fishing, have been 
banned. 

However, legislation not or a sustainable use of species 
and Biodiversity management is a multidisciplinary science. It must 
include legislation as as and human resource development, enforcement, 
monitoring and research, environmental impact assessments, public information, 

U<'.~U'JH, extension services and grass root participation. The short 
covering 30 years, is the protection of 

biodiversity had numerous and failures, 
appointment of a multi-sectorial """r .. ,'" 

mittee, the National Nature Commission, later 
chelles National Environment Commission (Shah, 1993 (c)). 

As the population of grown, public demands for 
goods have increased. In the stress on 

multiplied. The forms of stress at a 
time when the economic of the country has to depend on and 

Both are directly impacted the of wildlife and natural 
resources and would seriously threatened if this protection should 
These industries are in sources areas and biodiver-

1993 Shrinking habitats, the of green in 
granitic islands, a continued of hawksbill and an overexploitation of 

eggs are some of the continous losses to unique natural of the 

,nf'ID1Vlla midas) is now probably extinct among the 
population of the Hawks bill Turtle imbricata) cannot 
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be considered sustainable (Frazier, 1984; Mortimer, 1985). Permits have not been 
issued for the legal capture of turtles since December 1990. However, poaching is 
common and widespread . New regulations to ban exploitation and sale of hawks
bill turtles and products were enacted in 1994, under a World BanklGEF project. 

Traditional culling of seabirds and their eggs decimated many seabird populations 
in the past. Coupled with habitat destruction and predation by introduced rats and 
cats, it has vastly reduced the numbers of seabirds. The present status of seabirds in 
the Seychelles is shown in Figure 5.2(a). Currently, only the Island Development 
co-operation legally collects sooty tern (Sterna [uscata) eggs, and only from 
Desnouefs and recently Cosmoledo. About two million eggs are usually collected 
every year, but the yield dropped to 800 000 in 1992 (Shah et aI., 1993). 

The crux of the problem of biodiversity loss in Seychelles has been the inability of 
the country to build a strong, wide-based and long-term conservation management 
program. The reason is paradoxical: a tiny population together with a diminutive 
economy have resulted in a small budget for conservation and a lack of expertice 
that could assist in the protection of a national territory which consists of 115 
islands and a large oceanic zone. In 1980, there were seven national park rangers and 
one conservation officer and the budget for conservation was SR. 263 600. In 1991, 
there were nine national park rangers, one conservation officer and one director of 
conservation and national parks, and the budget was SR. 370 000 (Shah, 1993 (c» . 
Although fisheries and tourism depend on nature, they contribute no direct reve
nue to nature conservation. Visitor fees in national parks are not used directly for 
conservation. As a result, there has been a wide dichotomy between the country's 
expressed desire to manage its ecology, and the actual protection of the ecology. 

Although the Conservation and National Parks Service, established in 1991, has got 
an increased budget, certain inherent problems still remain. The perception of the 
natural environment as a common property resource by Seychellois, the "Tragedy 
of the Commons", is very much evident as the root of ecological attrition. This view 
of the nature at all levels in society has crippled the conservation support. For 
example, an extensive and determined educational campaign by the Conservation 
and National Parks Service in 1991, rid the once notorious Ste. Anne Marine park of 
all but a small group of vicious poachers. Moral suasion failed in these cases and 
park managers were unable to halt the activities because the perpetrators portrayed 
themselves as victims and sought the support of various politicians and administra
tors. Causes of habitat loss are similar. Natural coastal woodland on the Western 
Plateau on La Digue has decreased by more than 25% since 1978 due to indiscrimi
nate tree felling (Neufeld, 1992). Fragmentation of coastal habitats is an important 
reason for the present precarious status of species such as endemic land birds, most 
of which are habitat or range-restricted . 

42 



Figure 5.2 Indicators of coastal ecology: Nesting seabirds of Seychelles 

COMMON NAME SCIENTIFIC NAME LOCATION NUMBERS 

Wedge-tailed Puffinus pacificus Cousin, Aride mainly 35 000 pairs (C), 
Shearwater 20 000 pairs (A) 

Audubon's Shearwater Puffinus herminieri Aride, Cousin, Aldabra, 
Astove, Cosmoledo 50 000 pairs (Aride) 

Red-tailed Tropicbird Phaethon rubricauda Aldabra mainly 1 800 pairs (Aldabra) 

White-tailed Tropicbird Phaethon lepturus Aride, Cousin, Aldabra, 10 000 pairs (Aride), 
Mahe, Praslin, Silhouette, 1 000 pairs (C), 
Fregate 2 350 pairs (Aldabra) 

Red-footed Booby Sula sula Aldabra mainly 6 000-7 000 (Aldabra) 

Masked Booby Sula dactylatra Cosmoledo, Boudeuse, 200 pairs (Cos), 
Desneoufs (B), 450 pairs (D) 

3 000-5 000 pairs 
Brown Booby Sula leucogaster Desneoufs, Cosmoledo 

Greater Frigatebird Fregata minor Aldabra, Aride, Cosmoledo, 6 000 pairs (Aldabra) 
Europa 

Lesser Frigatebird Fregata ariel Aldabra mainly 4 000 pairs (Aldabra) 

Caspian Tern Hydroprogne caspia Adabra, Astove, Cosmoledo 

Roseate Tern Sterna dougallii Aride mainly 2 500-5 000 pairs 
(Aride) 

Black-naped Tern Sterna sumatrana Aldabra, Astove, Cosmoledo 50 pairs (Astove) 

Bridled Tern Sterna anaethetus Aride, Cousin, Cosmoledo, 
Desneoufs 

Sooty Tern Sterna fuscata Desneoufs, Bird, African Banks, 1.2 million pairs (D), 
Farquhar, Aride 396 000 pairs (B), up to 

43 000 pairs (AFR Bk), 
250 000 pairs (F), 
60 000 pairs (A) 

Brown or Common Anous stolidus Desneoufs, Bird, Aldabra, 20 000 pairs (D), 
Noddy Aride, Fregate 10 000 pairs (B), 

20 000 pairs (Aride), 
24 000 pairs (F) 
1 000-1 500 pairs (A), 

Black or Lesser Noddy Anous tenuirostriS Aride, Cousin 115 000 pairs (A), 
100 000 pairs (C) 

Fairy Tern Gygisalba Aride, Cousin, Aldabra up to 20 000 pairs per yr 
(Aride), 10 000 pairs (C), 
400 pairs (A) 

Source: ENVI.R.O Data Base # 8 (Information from Diamond,1994) 
Note: 3 species are not included due to lack of information on numbers. 
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The encroaching development in the national parks is a continous problem. As 
these have no buffer zones and since many possess no regulations nor management 
plans, protection has become impossible. Many of the legally protected areas such 
as Port Launay and Baie Ternaie have never been managed. In addition, the original 
purpose of Shell Reserves, to rotate areas every five years, is little known among the 
present generation of planners and managers. These areas are now a kind of "no 
man's land". Protected areas must be geared to human needs to survive (Special 
Focus 2). 

Special Focus 2: The Economic Value of Marine Protected Areas (MPAs) 

Human societies are rapidly consuming the irreplaceable natural capital 
they have found rather than made, and without which they can do little. 
That irreplaceable natural capital is the natural world - the habitats, flora 
and fauna, fossil fuels and other components of the environments in which 
human societies function. 

Around Cerf Island and in Ste. Anne Marine Park in general, the natural 
capital includes coral reefs, seagrass beds, sand flats, fish and other marine 
life, clear tropical water, rugged granite islands and beautiful beaches. 
None of these were created by humans and none can be recreated or 
replaced. They constitute the capital that must be preserved in order to 
cam an income that will benefit Seychellois. But when it comes to placing 
an economic value on this natural capital, our economic instruments 
frequently let us down. The necessary instruments have never been deve
loped. 

For example, the coral reefs of Cerf and the island itself provide a natural 
barrier for ocean waves traveling towards Victoria and the east coast of 
Mahe. If the corals were to die because of sedimentation or pollution from 
human activities, the reefs would graduaIly wear away, the shoreline of the 
islands in the Marine Park would erode and much stronger waves and 
currents would reach Mahe, especially during the southeast monsoon. As 
a result, Victoria Harbour would be less safe and the rate of erosion at the 
shoreline on the east of Mahe would increase. 

Data gathered in 1992 reveal that the Ste. Anne Marine National Park 
attracts many foreign tourists and is economically important. During 
1992, more than 27 000 foreign visitors spent approximately SR. 9 million 
in the park. The government earned approximately SR. 500 000 from 
entrance fees. Those rupees represent foreign currency that was brought 
into SeycheIles. About one-third of the visitors to SeycheIles toured the 
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Marine Park. During the past few years, more than SR. 16 million have 
been invested in facilities by the government and private firms to service 
visitors and manage the park, and more than 100 people were employed 
during 1992. As impressive as these numbers are, they are only a share of 
the actual value of the Ste. Anne Marine National Park to the Seychelles. 
The reported figures only represent some of the income that was earned 
from the living capital of the natural resources in the Ste. Anne Marine 
National Park. 

Wetlands 
Wetlands are a traditional source of concern to environmental authorities through
out the world. Wetlands occupy the transitional zone between permanently wet 
and generally dry environments and include freshwater as well as saline habitats. In 
Seychelles, especially on the main granitic islands, wetlands have always been 
considered as wastelands and have been destroyed. Mangals (a community of 
mangroves is known as a mangal) that used to be very extensive, especially on the 
east coast of Mahe, have progressively been destroyed. This began shortly after the 
first human settlement. Small pockets still remain near open stream mouths. A 
continuous belt of mangals continues to exist in the Port Launay and Baie Ternay 
Marine National Parks on the western coast of Mahe. In addition, a well developed 
mangal system thrives in Curieuse Marine National Park. Mangroves have recolo
nised backwater areas created by recent land reclamation between Victoria and the 
International Airport. Five species have been recorded, with Avicennia marina 
being the most abundant. The largest man gals are on Aldabra, Cosmoledo and 
Astove where some 10 species can be found with a profusion of associated flora and 
fauna, for example large colonies of seabirds. 

Lowland fresh and brackish marshes were formerly found behind almost every 
plateau on the granitic islands. They have virtually all been filled in or dislocated by 
piecemeal reclamation. The largest remaining marshes are found on Praslin to
gether with some 18 hectares on La Digue. Both areas have suffered from en
croachment by agriculture, housing and roads in recent years. Figure 5.3 (a) locates 
some of the principal wetlands and Fig. 5.3 (b) provides more details of all the 
remaining wetlands on Mahe. 

Wetlands are important areas in the hydrology of the coastal zone. They act as 
"sponges" for excess water and are effective flood barriers. Flood prone areas in the 
granitic islands are usually wetlands that have been mismanaged or reclaimed. They 
are also traps for terrigenous sediments: it is often said that mangroves create land as 
they move towards the sea. An important function of wetlands is that they are a 
breeding ground for many animals, especially marine species. A study of a coastal 
wetland area at La Passe, Silhouette, revealed more than five species of molluscs, two 
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Fig 5.3 (a): Location of some of the principal wetlands on Mahe 

Source: 
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Figure 5.3 (b) Principal characteristics of wetlands on Mahe. 

NAME LOCATION AREA (ha.) CONSERVATION 
CHARACTERISTICS , 

East Coast Victoria/Mahe East Coast Changing Area re-invaded by mangroves after 
rapidly reclamation works between 1985-1991. 

Five species. Ecosystem in 
succession, and area of mangal 
progressively increasing. From New 
Port extension to Cascade. 

Anse Nord D'est Anse Nord D'est ca.S Freshwater marsh progressively drained 
and reclaimed for agriculture and housing. 
Invaded by exotic plants. Historically 
important for coastal birds. Two 
flamingoes in early 1960's. 

Mare Anglaise Mare Anglaise Freshwater marsh situated in area with 
high density population. River opening 
needs periodic clearing. Marsh waters 
heavily polluted. 

Anse Souillac Baie Ternay/Anse Souillac ca. 6 Five species of mangroves, partially 
Marsh open to sea. In Morne Seychellois 

National Park & Baie Ternay Protected 
Area. Pollution problems from pigs. 
Documented on film. 

La Plaine Marsh Port Glaud/Port Launay ca. 20 Mangrove community with 8 species, 
opening to sea. Partly destroyed in 1970's 
for proposed hoteVgolf course, now 
recovered. Clothes washing by residents. 
Documented on film. 

Grand Anse Grand Anse, Mahe ca. 10 Narrow, but long, band of mangroves 
(3 species) and freshwater marsh 
communities opening to sea. 
Formerly larger but reclaimed for 
agriculture. Population of moorhen. 

Dauban Marsh Barbarons ca. 6 Mangrove community with 5 species, 
open to sea. Morinda, Sophora and 
endemic Pandanus. Some 7 species of 
marine fish breeding; prawns 
(Panaeus sp.) and 4 sp. land crabs. 

Boileau Marsh Anse Boileau ca. 10 Mangrove and freshwater marsh 
community open to sea, now bifurcated 
in 3 or 4 parts fed by 3 rivers. Mature 
mangrove in sea. Threats include water 
use, road, agriculture and housing. 
Documented on film. 

Anse Louis Anse Louis ca. 4 Mangrove, 4 species, historically part of 
Boileau marSh, now separated by road 
and housing development. Usually open 
to sea. Documented on film. 
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Figure 5.3 (b) Principal characteristics of wetlands on Mahe, continued. 

NAME LOCATION AREA (ha .) CONSERVATION 
CHARACTERISTICS 

Anse a la Mouche Anse a la Mouche ca. 10 Mangroves, now bifurcated in three. 
& Bouchereaux Open to sea and fed by two rivers. 
Marsh Edible oysters (Crassostrea) and 4 

species of land crabs. 
Introduced fish, including carp. 

Baie Lazare Baie lazare/Anse Gaulettes ca. 10 Mangroves and freshwater marsh. 
Opening to sea seasonal. Pollution from 
houses; impact by road. 

Bomme Elie or Takamaka ca. 7 Some mangroves, mostly freshwater 
Takamaka Marsh community. Partially blocked. Common 

pollution problems; unlocking in 1992 
caused organic plume 3km in sea. 

Intendance Anse Intendance ca. 13 Bifurcated in three. Mangroves and 
freshwater communities. 
Large population of moorhens. 
Pollution from a number of houses. 

Police Bay Police Bay ca. 9 Freshwater marsh. Agriculture present; 
closed to public: military area and prison. 
Historically famous for coastal birds and 
freshwater terrapins. 

Michaud Marsh Anse Forbans ca. 10 Freshwater marsh closed to sea. 
Introduced Tilapia. moorhens. Pollution 
detected in 1993 from substantial pig 
rearing. 

Sweet Escott Anse Royale ca. 4 Freshwater marsh which is drying up due 
to erosion. Historically part of Mont Plaisir 
Marsh. Heavy pollution; drainage in 1992 
led to temporary ban on swimming in sea. 

Mont Plaisir! Anse Royale ca. 4 Mangroves and freshwater communities 
Polytechnic Marsh opening to sea. Refuse and organic 

pollution. 

Nageon! Reef Hotel Anse aux Pins ca. 12 Historically one marsh, now reduced to 
Marsh 3-4 parts; cut by agricultural station and 

construction. Reclamation for housing 
and hydroponics project. 

Source: ENVI.R.O Data base #.7 1993-1994 

48 



species of crustaceans, one of insect, eight species 
of and one (Gerlach, 1994). The author notes presence 

288 800 juvenile fish migrating into the marsh during a period of days. 

Erosion 
It seems is more common than along the Mahe coast, 
that the entire periphery island is subject to erosion. the erosion 
seem to be more the western side of island. The rate retreat of 
the west coast is by the beach rock which is not 

Soil from 
back as the last century. Run-off of 
is common during heavy rains 

(Salm, 1978). 
projects has probably pvo,,..,,,·n 

tion for land 

the east coast is and the beach 

as far 
soils from cuts in the hillside 
1968) and is a to 

of 

not to 
by the reduction in photic 

penetration and organisms may buryed smothered. Only 
areas with energy dynamics may escape some (ENVLR.O, 
1993 (b)). 

The importance on coastal erosion is illustrated by 
of a survey of 1987 on Mahe, Pras!in, La Digue and 

islands Out 40 coastal the survey 
identified 11 where erosion was mainly to natural causes, such as 

and marine hydrology In 
mainly attributed to 5.5 
contams data on all the 
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Figure 5.4. Anatomy of a typical beach front in seychelles. Courtesy W. Tilly 
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Sand Extraction 
Abstraction of sand, whether operated from the beach or from dune land, may 
directly contribute to a recession of the beach. By removing sand, the available 
supply to renourish the beach is reduced. Sand from Seychelles' beaches may be 
renewable but is certainly not inexhaustible. The Seychelles' beach-system has 
developed from the action of waves, storms, calcareous algae and marine fauna such 
as parrot fish . The modern-day configuration and parameters were formed during 
the last 5 000 to 6 000 years. The rate of replenishment is extremely slow and an 
abstraction above this rate will inevitably lead to erosion, recession and obliteration 
of the beaches. 

Clearing of river mouths and abstraction of sand 
Clearing of blocked river mouths is necessary in order to ensure a steady drainage 
from the lower lying coastal plateau and marshes to the sea. This operation is 
normally performed by building contractors, concrete block makers etc, which are 
then allowed to abstract cleared sand. Unfortunately this operation contributes to 
the overall depletion of sand on the beaches. If permanent sea-outfalls and sluice 
gates were installed (and maintained), very little contractor-assisted clearing would 
be required. 

Destruction of the protection of coral reef systems and coral barriers 
Coral reefs all around the main islands are under stress due to multiple causes. This 
is the least studied but extremely important catalyscr of coastal erosion in Sey
chelles. Experts consider the area reaching from mangrove swamps and sandy 
beaches, through marine grass and algal beds and into the outer reef edge as part of 
the entire contiguous reef system, which act as a buffer against waves, currents and 
storms. 

Removal of coastal vegetation 
The destruction of vegetation makes the remaining vegetation more vulnerable to 
abrasion by the wind which blows sand inland (or seaward). Vegetation reduces 
erosion by physically binding the sand and reducign the turbulence. As stated 
earlier, the main process by which coastal vegetation lost ground in Seychelles has 
been the efforts to make way for coconut plantations. In addition, the Seychellois 
attitude of" netoye" or cleaning, sometimes results in removal of vegetation, seeds 
and nutrients in the mistaken belief that the environment will be rendered cleaner 
and more hygienic. 

Building on sand dunes 
Building too close to the beach, on top of fore dunes or flattening them for 
construction sites, limit the space available for the natural erosion and deposition 
cycles of the beach. This artificially isolates the beach from the landward section of 
its ecosystem. Aeolian sand is no longer retained by the dune system and the beach 
is deprived of its natural source of replenishment. The result is that the buildings on 
the dunes are undercut, which then induces the property owners to construct sea
walls . 
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Special Focus 3: Erosion at Anse Kerlans and Amitie on Praslin Island 

The beaches of Anse Kerlans and adjoining Amitie on Praslin Island are 
probably the most spectacular example of shoreline recession in the 
granitic islands. The area has a narrow reef barrier which offers little 
protection. This reef seems to be under stress from anthropogenic causes, 
and this should be investigated more thoroughly (Shah, pers obs). The 
proximate cause of the beach receding is due to a combination of wave 
action and longshore drift. Simultaneously the southerly beach of Grand 
Anse have been enlarging due to accretion. This process is reputed to have 
taken place during the last 15 to 25 years. 

Apparently, a delicate balance previously existed between the two biannu
allittoral drifts: one in a general north-westerly direction during the South 
East Trade Winds and the other in a general south-easterly direction 
during the North West Monsoon. This balance has now become upset 
with the result that there is a net littoral drift in a south-easterly direction 
away from Anse Kerlans without a sufficient return of beach material. The 
reasons for this are not clear, but it is thought that both natural and man
made causes play their part. It is the opinion of a professional coastal 
engineer that unwise development has disturbed the balance; develop
ments on the beach and sand dunes include reclamations, houses, sea 
walls, roads, solid landing piers (Tilly, pers com). As mentioned before, 
coral reef damage is also a factor that should be taken into consideration. 

There has been no attempt to monitor the beach profiles or the reef and 
therefore no quantitative data is available. Erosion is so severe that valua
ble coastal property has been lost and the coastal road has had to be 
diverted. During the years, it has been attempted to protect the shoreline 
by construction of sea walls. The sea walls have accelerated the erosion, 
and the scouring of the sand due to increased wave reflection has led to 
destruction of the sea walls. Rip-rap armoring of the backshore has also 
been attempted. Five groynes of granite blocks were constructed in De
cember 1990 to provide protection to the shrinking coastline of Anse 
Kerlans. It is clear that littoral drift traps sand during the North West 
Monsoon and deprives down stream beaches such as Anse Korbiso 
(where there has been complaints of erosion) of its seasonal replenish
ment. During the South East Monsoon the action may reverse itself, but at 
the expense of the adjacent northern beaches. Erosion is still continuing at 
Anse Kerlans although the beach between the groynes has stabilized 
(Shah, 1993 (a)). 
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Construction of sea walls 
The construction of vertical hard structures like sea walls, hinders the dissipation of 
wave energy, reinforces their erosional capacity and thereby causes accelerated 
beach erosion at the foot of, and down drift to, the structure. A common experience 
in Seychelles is that the fixed property is saved for some time while the beach sand 
is lost. Frequently this leads to a switch from a sandy shore to a rockier one. 

Construction of Groynes 
Unless correctly designed and detailed, groynes will act as barriers to longshore 
drift. The construction of groynes therefore, which aim at trapping sand carried by 
the drift current and thus keeping beach material in a definite place, has the 
inconvenience of depriving down-drift beaches of their "normal" supply of sand. 

Construction of breakwaters and piers 
Breakwaters have traditionally been used for harbour protection, but have the side 
effect of depriving the downdrift beaches of sand. The largest breakwater on Mahe 
is at Port Glaud.lt was built by a hotel to « create" and protect the beach but has led 
to a decrease in sand downdrift. Continued deposition of sand between the shore 
and the breakwaters may eventually tie the breakwater to the shore, thus affecting 
shipping. Continual dredging then becomes a necessity. This is evident at Bel 
Ombre on Mahe. 

Water 
A most vital strategic resource possessed by the Seychelles is the availability of 
clean, potable freshwater from natural sources. There are 146 named rivers and 
rivulets on Mahe, Praslin and La Digue (State Land and Rivers Reserves Ordinance, 
Chap 150). The principal source of potable water on Mahe are surface sources. The 
Mahe Integrated Water Supply Development Plan concluded that only limited 
groundwater potential exists on Mahe and that consequently long term develop
ment of water supplies need to rely on surface water sources. (Sir Alexander Gibb & 
Partners, 1988). 

There are four main water treatment works located at Hermitage, Cascade, Rochon 
and Le Niol and they supply northeast Mahe, including Victoria. There are a 
number of smaller works serving the rest of Mahe. There are two major direct river 
abstractions, the larger on the Cascade River and the other at Le Niol. The present 
storage capacity of water is limited and only the water in the Rochon catchment is 
collected in a reservoir. Another reservoir at La Gogue was built to provide extra 
storage facilities and the water is transferred from Rochon through a ductline. New 
sources of potable water are now being tested through boreholes in granite fissures. 

Water demand is high in Seychelles. Low income households consume about 120 
liters of water a day and other income households approximately 160 liters a day. 
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The Rochon reservoir and catchment area is critical to the quality of water for 
Mahe. The watershed is 213 hectares in size and is unfortunately rather heavily 
populated Qenkins, 1990). Livestock rearing has been noted in one area (Division of 
Environment sources.). The pollution potential is high. The La Gogue reservoir has 
high turbidity especially during the dry season and anaerobic conditions and 
hydrogen sulphide contamination prevail at those times Qenkins, 1990). 

It is essential that development in the Morne Seychellois National Park where the 
watersheds are located is strictly controlled. Permission for construction of houses 
in this area can only be based on short term gains; in the long-term this will lead to 
destruction of forest cover, contamination through waste water seepage and so on, 
thus jeopardizing this most important resource. Boreholes sources need to be 
carefully monitored since these are not really groundwater aquifers but probably 
ephemeral sources fed from surface water. 

Energy and Fossil Fuels 
Commercial energy needs are met entirely from imported petroleum. The petrole
um import bill rose from SR. 23 million in 1976 to SR. 169 million in 1992. The 
petroleum import bill is a growing burden on the narrow export base of the 
economy and is a concern for the long term viability of the Seychelles. 

The energy sector is rather simple. The nation is almost entirely dependent on oil as 
its source of energy. All of the oil is imported with the main supply coming from 
Kuwait, while Liquified Petroleum Gas (LPG) is supplied from South Africa. A 
substantial amount of oil base products are re-exported from ships bunkering and 
international aircraft. The value of this was more than SR. 107 million in 1992. 
Approximately half the imported diesel fuel and nearly all the fuel oil is used for 
electric power generation. Of the final energy supply the main sources are gasoline 
(271.89 TJ), kerosene (117.96 TJ), diesel (366.92 TJ) and electricity (261.8 TJ). 
Renewable energy sources supply less than 5 % of the total energy. The conversion 
of oil into electricity is achieved at an efficiency of about 33%. Such a low level is 
normal for the technology used. 

Energy consumption (excluding re-exports) is estimated to 2.9 barrels of oil equiva
lent (boe) per person. This consumption level is apparently higher than in countries 
in a similar income group, such as Fiji (2.2 boe), Mauritius (1.1 boe). The public and 
private transport, with 44% of total demand, dominates net commercial energy use. 
Power generation is entirely thermal based and as mentioned before uses a large 
share of oil imports. Success with renewable energy technology has generally been 
disappointing, the solar option being the only one which may be economically 
viable, but on a small and limited scale. Considerable resources have been devoted 
to renewables in the past (UNDPlWorld Bank, 1984). 

55 



Of the final energy supply (FES) the main sources are gasoline (271.89 TJ), kerosene 
(117.96 TJ), diesel (366.92 TJ) and electricity (261.8 TJ). Renewable energy sources 
supply less than 5% of the total energy (TSSD, 1991). The share of final energy 
carriers (FEC) in the final energy supply is shown in Figure 5.6. 

Figure 5.6. 
Share of energy carriers 
From TSSD, 1991 
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The petroleum fuels of gasoline and diesel are mainly used for transport while the 
kerosene is used for co-o king. The use of electricity is widely spread however, and 
the household sector is the largest consumer (75.41 TJ) followed by the tourist 
sector (54.5 TJ). The final energy consumption for the various economic sectors is 
shown in Figure 5.7. Electricity charged at the meter has a capital and energy 
component. However most of the capital charge is items which are imported and 
financed by overseas debt. 

Figure 5.7. 
Final energy consumption. 
From TSSD, 1991. 
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The great demand of energy per capita in Seychelles is not only placing a tremen
dous foreign exchange burden on the nation but is also leading to short-term air 
pollution in certain areas (Brimblecomde, 1994). Burning of fossil fuels by mobile 
sources, i.e.: vehicles in Seychelles is responsible for emissions of 98.8% of carbon 
monoxides, 88.6% of nitrogen oxides, 92.6% of volatile organic compounds and 
10.1 % of sulphur dioxides. 

Electricity generation produces 85.3% of sulphur dioxides (Radegone, 1992). The 
energy sector is therefore the major source of air pollution emissions and green 
house gases in Seychelles. The effect of the gases on air quality in urban areas in 
Mahe, i.e.: Victoria, is more pronounced than their share of emissions on suburban 
areas of the coastal zone. Although air quality may not seem to be persistent 
problem in Seychelles, the Standards Bureau (now part of ASSET), the Lands 
Transport Division and the Division of Environment are concerned about this issue 
and related ones. 

The increasing use and dependence of the Seychelles on imported energy means 
that the stock of strategic fuel supplies will need to be increased. Conservation 
methods being advocated, as the switch to cheaper fuels such as LPG could be 
themselves sources of potential hazards and disasters. Consumption of LPG is at 
present 600 tonnes a year. The recent proposition to build more storage capacity for 
LPG at the Commercial Port because of incresed demand, something not envisaged 
in the Port Master Plan, has led to serious objections by various government 
agencies. It is believed that there is a real risk that an explosion occurs, putting the 
whole port and city of Victoria at risk. Emergency services such as the fire brigade 
and the hospital would also be paralyzed in such a scenario. 

Population, Settlement and Urbanization 

"Reproduction is a private act, but it is not a private affair. It has far reaching social 
consequences. " 
Lincoln Day, 1978 

The population of Seychelles is estimated at 73 850 persons as of June 1994. This 
represents an absolute increase of 1 597 persons or an annual growth rate of 2.2% 
since the same period in 1993. On a longer time scale, from 1987 to 1994, the 
population increased from 68 499 to 73 850 with an actual growth rate of 1.1 % per 
year. If migration were to be discounted, the rate for the same period would be 
1.5% per year (MISD 1994). Were it not for migration, the Seychelles' population 
would double in 46 years. This doubling rate is comparable to many developing 
countries with fast growth rates. 

Although described as a small, medium developed island state, the country has a 
population age structure which is reminiscent of that of so-called developing 
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countries, with a large number of persons already in the reproductive category and 
a larger percentage of children ready to move into this category during the fol
lowing 15 years. This is a strain on the work force which has to support so many 
dependents. This dependency load is a national problem while so many children 
have to be educated. Emigration has kept the population well under the natural 
increase, but this trend may be expected to be reversed due to liberalization in the 
nation's economical and political climate. 

As has been noted the pressure of human settlement on the coastal and lowland 
areas is high with 87% of the population concentrated on the coastal strip, in 
particular the east and north regions. Mahe has a total land area of 148 square 
kilometers, with a population density in excess of 400 persons per square kilome
ters. In reality, the density is much higher since almost the entire population is 
clustered in the lowland areas (Shah, 1993). There has been historical population 
migration towards Greater Victoria (Greater Victoria Master Plan 1980). Some 
25 000 persons now live in and around Victoria, and a serious concern for Greater 
Victoria is the need to accommodate an increase in population while providing a 
clear structural framework (UNEP, 1984). 

Although the population of Seychelles is rising by only 1.1 % a year, there is a 
tendency for spread of nuclear families . Added to this, the admirable government 
policy to provide every Seychellois family with decent housing, means that human 
settlements in the coastal zone continue to rise (Shah, 1993). In 1994 there were 
17500 households as compared to 15 118 in 1987. In 1989 more than 4000 persons 
were registered as seeking housing with the government parastatal Seychelles 
Housing Development Company. During 1990 to 1994, the government intended 
to build 2565 houses (Gov. of Seychelles, NDp, 1990). Projected demand for land 
for housing is expected to be 300-600 hectares by the year 2000. Much of this would 
be in the lowland areas. 

The government already finalized 331 housing units on the East Coast reclamation 
at the end of 1994. These units have been constructed under a commercial bank 
loan. Since there are about 40 units per hectare, this can be described as high density 
housing. In a situation such as this, unless there is a careful choice of potential 
residents, the risks of slum growth and attendant problems such as pollution, crime 
etc. are high. Impacts on the Ste.Anne marine park not too far away should also be 
expected as more people would theoretically have access to this park and its 
diminishing but coveted resources. 

The government has also undertaken a Land Bank Project, starting in 1991, with the 
objective of releasing onto the market 200 plots of serviced land for residential 
development. On Mahe, Praslin and La Digue 44 sites have been identified. The sale 
of these plots started in November 1993. The Land Bank Project has experienced 
considerable delays and environmental problems. Building of roads in particular 
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Figure 5.B. Population clusters on Mahe. 

Source: 
ENVIRO DATABASE #10 
(information from MIT and MISD 
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Figure 5.9. Major coastal zone problems associated with demographic change. 
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has led to erosion and siltation of coastal areas as well as infrastructure. In 1993 an 
environmental audit was conducted on a Land Bank road which was causing 
damage and potential hazard to a tourism complex under construction (ENVIRO, 
1993 (b». 

Encroachment in national parks is already a problem. As land, especially prime sites 
with views, become scarcer there will be increasing pressure to open up national 
parks for development. The National Park legislative and management framework 
are not designed to accommodate development growth, and mitigating measures 
such as buffer zones, wildlife corridors, multiple use zoning should be seriously 
examined as ways to achieve this. 

Population growth, as well as changes in lifestyles such as growth of individual 
households, and demand for resources and space pose the single largest threat to the 
coastal zone. The major coastal zone problems associated with population growth 
and urbanization include solid and liquid waste management, land use manage
ment, biodiversity loss and coastal erosion are summarized in Figure 5.9. 

An issue of special concern is waste management. Human waste is not usuaJly the 
subject of polite conversation because as children we are taught not to talk about 
such things in public. Perhaps this is one reason why the proper management of 
these wastes is very much lacking in many countries. However, for many small 
island states human generated waste has suddenly leapt on agendas reserved for 
more traditional subjects such as education and tourism, primarily due to public 
health and aesthetic reasons. This subject is treated as Special Focus 4. 

Special Focus 4. Human Waste 

The major source of land-based pollution in Seychelles is sewage effluents. 
This has become an important environmental and human health concern. 
Although sewerage has been regarded as a basic need by the government 
of Seychelles, the provision of satisfactory levels of sanitation has been 
frustrated by the haphazard nature of much development. The 1987 
Census revealed that 85% of dwelling on Mahe were served by sanitation 
systems. However, this figure conceals major deficiencies. Only Victoria 
possesses a public water-borne sanitation system although others are 
planned for Beau Vallon and Praslin. 

Sewerage discharges from the Greater Victoria area, including discharges 
from industries and public buildings, are estimated at around 9 OOOm) /day. 
At present, only 1 700m]/day are collected by a public collection system, 
and treated before discharge at sea (SOGREAH, 1985, 1988; PUC figures 
1993). The effluent is treated in an oxidation plant constructed in 1973 
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which is now operating at maximum capacity. Due to connection to 
commercial organizations there have been instances where sewage has had 
to be pumped into the east coast lagoons. The North West Bay area, has a 
total population of some 7 300 inhabitants, with sewage effluent dischar
ges estimated at 900mJ/day (SETOI, 1990). 

There is strong evidence of significant fecal contamination in many rivers 
of Mahe and Praslin. This is largely attributed to diffuse pollution caused 
by ineffective and inappropriate sewerage arrangements. Coastal and 
human health is very much linked to adequate treatment of waste water; 
significant pollution could affect the economy and productivity of people. 

The total population of Mahe produces over 15 000 tonnes of waste each 
year. Approximately 13 500 tonnes is collected 6 days a week by the 
Public Utilities Co. and other private entrepreneurs, and dumped at the 
land fill site on the East Coast Reclamation (PUC figures). Approxima
tely 40% of the solid waste is made up of non-biodegradable materials. 
Another 7 000 tonnes of commercial waste and about 5 000 tonnes of 
green waste is also collected and deposited at the land fill site. 

The collection and disposal of all this human generated waste is rapidly 
becoming a problem. The land fill is not properly engineered nor satisfac
torily managed. The waste collection service has 275 collection points; 
bins are in poor condition and suffer from depredation of animals. Only 
the Public Utilities Co. owns compactor trucks, although most are in poor 
condition. A national waste management plan is urgently needed. 

Coastal Land Use and Road Planning 
The most important, and in fact the only transport link between Mahe, Praslin and 
La Digue, is the road system. There are over 320 kilometers of road. Roads have 
tended to be built in close proximity of the coastline. This road system has the most 
influence on the coastal systems, unlike the other countries in the region, where 
ports playa more important role. The relationship between land use and transport 
is known to be two-way. There are currently about 8 000 registered motor vehicles 
in Seychelles. In 1993, a trend to bring in ten year old cars from the Far East resulted 
in 1 300 vehicles being imported into the country in that year alone. 

The result has been that with, increases in the car population, dispersed and 
scattered residential development is on the increase. This increased dispersal of land 
uses has in turn undermined the ability of public transport to provide a competitive 
service, since it operates most efficiently in high-density, radial corridors of de-
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mand. Thus land, a valuable commodity in such a densely-populated country as 
Seychelles, is increasingly and unnecessarily brought into service, Figure 5.10. In 
addition with better roads, the use of private cars is further encouraged, which in 
turn leads to increased Green House Gas emissions. 

Figure 5.10. Trends in car density on Seychelles' roads. 
Source: ENVI.R. 0,1994, based on LTD and MISD data. 
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A new road will often stimulate development along its length. Thus, roads usually 
have have a long-term impact, which cannot always be predicted when they are first 
constructed. It is necessary to evaluate future impacts when planning construction 
of new roads. These impacts will affect the urban and industrial environment, and 
tourism. However, the ecological and human consequences are not easy to foresee 
and cost-benefit analyses are extremely difficult. It is therefore recommended that 
Environmental Impact Assessments are initiated before any new transport in
frastructure, including roads, are built. The EIAs must include analyses of emis
sions, probable climate change and mitigating measures (ENVI.R.O, 1994 (b». 

Development of Coral Islands 
The coral islands of the Seychelles are numerous, 74 in all and there maya tendency 
to forget them due to their remoteness and low population. However, as noted 
previously the islands may be considered coastal zones in toto and therefore are of 
great significance in any consideration of ICZM. Many projects have been initiated 
on the outer islands. In fact, the outer islands have played a major role in the 
economy by supplying mostly the natural resources on which the economy of the 
islands were based for a long time. These included fish, oysters and shells, sea bird 
eggs, guano and coconuts. 
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These islands like all coral islands all over the world have ecosystems that are more 
precariously balanced than those of the granitic islands. Also, as Liew (1990) has 
noted, coral islands pose difficulties for the governments which manage them. The 
costs; social, political and economic, are high because of the isolation of the islands 
and the necessity of duplicating facilities, services and projects on each of the 
islands. In addition, the many management options ranging from little use to 
extreme use such as virtually destroying an island, compounds the problem (Hein, 
1990). As a result of the above, development efforts by governments have led to 
isolated projects that lack the support mechanisms, including people, necessary for 
sustainability. Failed projects result in wastage of resources and in many cases an 
impoverished natural environment (Liew, 1990). 

Water is the most valuable resource on these islands and in most cases have 
traditionally been obtained from rain-water catchment and wells. The ground
water aquifer on many of the coral islands is in the form of a lenticular body - the 
Ghyben-Hersberg lens - of more or less fresh water floating on the more saline sea 
water which permeates the foundations of the islands, Figure 5.11 . Replenishment 
of the fresh water lens is by rainfall and direct percolation through the sand (Baker, 
1963). Excessive use of this water resource can lead to sea water intrusion and 
spoilage of the water supply. In addition, surface activities such as human settle
ments, livestock rearing can lead to percolation of sewage into the fresh water lens. 
In the case of one coral island there has been well documented contamination by 
waste water (Lindberg & Ferns, 1988; Cipparone & Ferns, 1989). 

One of the most spectacular environmental failures on the outer islands has been 
that of the guano industry, which began in 1891. The total export of guano from the 

Figure 5.11. Diagrammatic representation of the freshwater lens on a coral island. 
From N unn, 1994 
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Seychelles over the period 1895 to 1960 was 700 000 tonnes (Stoddart, 1984). On 
many of the atolls the guano is found in depressions and pits, Figure 5.12. Removal 
of the deposits therefore requires large excavations. Guano miners managed to 
completely destroy the ecosystem of various islands, the best documented example 
being Assomption, where to this day the large moon-like craters can be seen dotting 
the landscape (Stoddart, 1984). This obviously completely decimated the ecology. 
On Assomption, Abbott's Booby (Sula abbotti), otherwise breeding only on 
Christmas island, became extinct. 

Figure 5.12. 
Section in Guano 
deposits 
From Baker, 
1968 
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One of the constraints to development on outer islands is that many of them are 
geologically young and are in fact "unstable". Bird island is a case in point where the 
island is moving over the edge of the Bank. This phenomenon is not unique. All 
throughout the world, coral islands are in dynamic movement, shrinking, vanishing 
and sometimes reappearing (Nunn, 1994). When one side of a sand cay island loses 
sand and another side expands, the island "walks" or migrates across its reef flat On 
Coetivy, for example, the island has migrated to such an extent that the beachrock, 
formerly midway on the beach, is now stranded some distance out on the reef 
(Kaplin and Pirazzoli, 1988). 

Special Focus 5: Bird - The Vanishing Island 

In 1993, public attention was drawn to Bird Island, a coral island that lies 
on the northern rim of the Seychelles Bank, as tourist chalets were 
undermined and destroyed by the encroaching sea. Bird island is a flat 
sand cay with a height of 3.5 metres above sea level. The island has an area 
of only 0.56 square kilometers. It rises from a shoal depth of about 55 
metres. The island is located to the windward edge of the shoal facing the 
south-eastern trade winds. From east to south the island is framed by a 
narrow reef flat. There is no real reef in the western side of the island facing 
the trade winds. The island is mostly composed of loose calcareous sand, 
although the interior previously was more solid being phosphate rock 
(mostly removed during guano mining operations). 

The island is a popular tourist resort and supports one of the world's 
largest colonies of Sooty Tern (Sterna Juscata), a species of seabird. At 
present there is severe loss of land on the southern-western shore, but this 
is no ordinary case of coastal erosion. The cay is literally "walking" across 
its reef flat. Migration of sand cays is not uncommon in many parts of the 
world. Since there is no reef barrier protection on the western side, sand is 
moving from the west coast. In cases of other islands, one part of an island 
may expand at the expense of the other part. But here the island cannot 
expand to the east because of its proximity to the edge of the bank and 
washing of material into the drop-off. The "platin" or fossilised reef may 
not be a protection and there is a strong possibility, therefore, that the 
island may disappear altogether, especially if there is a slight rise in sea 
level or if there are increases in storm surges (Shah, 1993 (a». 
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Biological Invasions and Threats 
Islands are more susceptible to changes than continents, more easily invaded and 
their species more liable to extinction than continental species (Carlquist, 1965; 
1974). In fact the smaller the land mass the larger the impact of exotics (Simberloff, 
1982). It is well known that the central Seychelles are small oceanic islands with 
biotas which have evolved in isolation for millions of years. This means that native 
animals and plants have faced few predators, competitors and parasites. 

An island ecosystem is finely balanced on a razor's edge. Introduced species may go 
through what biologists call an "ecological explosion" (Elton, 1959). That is, the 
alien finding itself in an environment with no major competitors, predators or 
parasites, and prey that have never encountered a major predator, explodes in 
numbers. In addition, island organisms have a reduced dispersal ability, are spe
cialized and coexist with others in stable environments and cannot cope with 
aggressive invaders that have high dispersal ability, that are generalists and that can 
live in disturbed or man-made environments. Island organisms have other characte
ristics such as slow reproductive rate and small clutch size that put them at a 
disadvantage when confronted with a continental alien that reproduces quickly and 
has large clutch sizes (Penny, 1974; Lack, 1976). This can be illustrated by the rapid 
spread of birds such as the Indian Hill Mynah and the Indian Crow in the 
Seychelles. 

The effect that exotics might have on native species is illustrated below using local 
analogies: Cinnamon (Cinnamon ceylanicum) and Albizia (Albizia Jaltacta) are 
two exotic plants that have become dominant in many Seychelles native forests due 
to their rapid growth, massive seed production and superior regeneration rates 
(Proctor, 1984; Friedmann, 1992). The endemic Seychelles Turtle Dove (Streptope
lia picturata rostrata) is technically extinct because its genes have been diluted 
through interbreeding with the Madagascar Turtle Dove (Streptopelia picturata 
picturata) introduced in the mid-nineteenth century (Penny, 1974). The goat on 
Aldabra threatened the Giant Tortoise by reducing shade trees (Gould, 1980). The 
Barn Owl became a "super predator" when it was introduced in 1949 (Penny, 
1974). The mealy bug (Icerya seychellarum), introduced to Aldabra, threatened the 
survival of some plant species. 

Current plans to revise plant quarantine by the agricultural authorities (Dale and 
Fecteau, 1994) do not take into account organisms that could pose a conservation 
danger as detailed above. In addition, Veterinary officers are not qualified to screen 
animals for these same conservation hazards. Introduction of freshwater fish with 
attendant organisms such as snails for example is common and may even be a 
danger to human health since these species of snails may be vectors of deadly 
diseases (Shah, 1988). Introduction of marine species for activities such as aquacul
ture must be strictly regulated. 
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The introduction of diseases and pests potentially posing a threat to the integrity of 
coastal zone species and ecosystems is difficult to resolve. The recent vascular wilt 
and mortality of Takamaka tree (Calophyllum inophyllum) illustrates this problem. 
A mysterious disease which must have been introduced recently suddenly infected 
Takamaka trees on the coastline of Mahe in 1994. An investigation, (Ivory, 1994) 
revealed a highly pathogenic fungi as the probable cause of the vascular wilt 
although the origin and mode of spread is presently unknown. 

CLIMATE CHANGE: A HOT TOPIC 
Climate change is included as a separate topic due to the increased national and 
international concerns regarding possible impacts on coasts and small island states. 
One of the many effects of climate change is an anticipated rise in global mean sea 
level, the highest and lowest estimates being 100cm rise and 30cm rise respectively. 
This could have severe impacts on coastal areas and their resources and could also 
aggravate the impacts of unsustainable development of coastal areas. A 100cm rise 
in mean sea-level would mean loss of more than 70% of the islands. 

General 
There is evidence that the foundations of Seychelles reefs, especially those built on 
isolated but now submerged volcanoes, may be as old as the Eocene. Most have 
probably had a history of Darwinian subsidence. All have, however, been greatly 
affected by Pleistocene fluctuations in sea level in response to the spread and retreat 
of continental glaciation in high latitudes. The sand cays such as Bird and Denis 
islands are about 6 000 years old and have formed accretion of carbonate sands since 
the sea last rose to its present leveL In consequence, their biota are almost certainly 
derived from long-distance dispersaL The raised reef islands have a longer history 
(much of the emergent limestone is of the last interglacial age, about 125 000 years 
ago), but they have also been subjected to the vicissitudes of sea level change, 
leading to major changes in altitude and area, as well as (during submergence) 
catastrophic extinction of terrestrial life (Stoddart, 1984). 

More recently, substantial climatic changes have occurred in the Seychelles in the 
last one hundred years (Stoddart & Walsh, 1979). Anomalous weather conditions 
have also been recorded recently by the Meteorological Services Division on Mahe. 
Increased incidence of storms and high waves are anticipated. In 1986, a tide gauge 
installed on Praslin for the TOGA Program was washed away by storm surges! 
Rises in sea level would be catastrophic for the coastal zone, the newly reclaimed 
areas and the low coral islands; the majority of the population and infrastructure 
would be affected. The worst scenario would be the simultaneous occurrence of 
flash flood at high tide and a surge in sea leveL It may be some time before serious 
problems occur, but current environmental damage, if not controlled, will exacer
bate the effects of sea level rise. It is unlikely that sea-defense protection offered by 
coral reefs will be of much use beyond the year 2050. 
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Figure 6.1. The effect of storm surges on the coastal zone. 
From Cuny, 1983 
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Carbon dioxide (CO,) is the main gas implicated in climate change. Methane and 
CFCs, or ozone depleting substances, contribute as well. Further reading on the 
other gases and climate change issues in the Seychelles can be found in ENVI.R.O 
(1994 (a) and 1994 (b)). 

It is assumed that on a global level CO, comes from the burning of fossil fuels, and 
the use of fossil fuels and the transformation of woodland to herbaceous vegetation 
seem likely to increase as world population mounts. Figure 5.2 depicts values for 
total carbon dioxide emissions from the forestry sector in Seychelles. 
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Fig 6.2. Total CO2 emissions from forest management. 
Source: ENVI.R.O, 1994(b), based on IPCC guidelines. 
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Increasing concentration of atmospheric CO
2 

may increase the temperature of the 
lower atmosphere through what is called the "greenhouse effect". This occurs 
because, although CO

2 
is relatively transparent to incoming (short-wave) solar 

radiation, it is a good absorber and emitter of the long-wave radiation coming from 
the earth's surface and some of this re-emitted radiation is reflected down towards 
the lower atmosphere. But while rising CO

2 
concentration may therefore mean 

rising atmospheric temperatures, it is not obvious what the overall climatic effects 
will be. The dangers posed by green house gases to the Seychelles is not of its own 
making, as it is a small island state whose development activities probably pale to 

insignificance compared to much larger countries. Nevertheless, few people realize 
that carbon dioxide levels have been rising slowly in the Seychelles since the first 
samplings in 1986, from 346ppm to more than 354ppm in 1992, Fig 5.3. 

Figure 6.3. Carbon dioxide concentrations on Mahe Island. 
Source: ENVI.R.O, 1994(b), based on NOAAICMDL network. 
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In the Seychelles carbon dioxide emissions from anthropogenic sources, primarily 
burning of fossil fuels in electricity generation and transport, have risen slowly 
since 1970. But again it must be stressed that this is probably of minor consequence 
on a global level. However, it is interesting to note that if the anthropogenic
sourced CO emissions are examined as a function of capita, Seychelles shows a 

2 

tremendous increase compared to Mauritius, a country which is much more 
industrialized, Figure 6.4. 

Figure 6.4. Carbon dioxide emissions from anthropogenic sources. 
Source: ENVJ.R.O, 1994 (b), based on UNEP data. 
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Small islands and island states are the most vulnerable to climate change (Saha, 
1991). One of the many anticipated effects of climate change is an accelerated rise in 
global mean sea level. The Intergovernmental Panel on Climate Change (IPCC) 
common high and low scenarios are lOOcm rise and 30cm rise respectively and this 
could have severe impacts on coastal areas and their resources. The IPCC's sys
tematic assessment of the vulnerability of coastal zones to climate-related impacts 
and impacts resulting from present-day human activities in the coastal zone cannot 
be separated. Climate change and climate variability are likely to aggravate the 
impacts of unsustainable development of coastal areas and resources. In turn, these 
impacts will further exacerbate the vulnerability of coastal areas to the conse-
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quences of climate change and associated sea level rise. If indeed there is a 1 OOcm rise 
in mean sea-level, most of the islands will be submerged. The Seychelles would 
therefore be in danger of losing at least 70% of its land area. 

Figure 6.5. Sea level trends 
at Port Victoria GLOSS statl 
From IOCIINF 1994 
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Possible impacts of Global Warming 
According to Wigley (1988), a shift of one standard deviation in the mean annual 
surface temperature can cause the probability of an extreme event to increase from 
one in twenty years to one in four years. An event which previously occurred once 
in a hundred years would occur once in eleven years. Also recent research on 
relationships between rainfall in West Africa and hurricanes in the United States 
suggest that changes in the atmospheric energy regime of one region can have 
hazardous repercussions in distant locations. All of this circumstantial evidence 
points towards increased weather extremes as a consequence of global warming. 
Regarding Seychelles, the possible outcomes would be the following: 

• A rise in sea level would be catastrophic for the reclaimed areas, plateaus and the 
low coral islands. Mass flooding and submergence of most of the countrys most 
valuable infrastructure would occur. 

• A one or two degree rise in the temperature of the ocean, like the Indian Ocean, 
will result in a significant increase in the thermal capacity, because of its size. This 
potential energy will be dissipated through tropical cyclones. In fact, it has been 
predicted that a five-fold increase in intensity is possible. Also tracks will be more 
unpredictable and there is the likelihood of a narrowing of the cyclone-free zone 
on both sides of the equator in the Western Indian Ocean. This means that the 
main islands; Mahe, Praslin, La Digue and others could be in the direct track of 
tropical cyclones (Chang-Ko, 1993). 
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• There is the possibility of an increase in the frequency and intensity of storm 
surges. The worst scenario would be the simultaneous occurrence of a flash flood 
and surge in sealevel due to a meteorological or geological phenomenon. The 
whole country would be paralyzed for weeks (Chang-Ko, 1993). 

• Even slight changes in rainfall patterns could severely impact tourist visits to 
Seychelles. Lack of predictability of "good seasons" as in 1993 and 1994 could 
mean that sun and sea-seeking tourists would forsake the Seychelles for sunnier 
areas. 

• Small increases in sea surface temperatures could cause coral bleaching and mass 
mortality, thus affecting artisanal fisheries resources as well as exaggerating 
existing coastal erosion. There could also be an impact on the tuna fishery since 
it is well known that tuna frequent areas with specific environmental parameters 
(Shah & Michel, 1994). 

Figure 6.6. Cyclone tracks over the Indian Ocean. 
From Stoddard & Walsh, 1979 
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Special Focus 6: Institutional Arrangements for Climate 
Change 

The issue of climate change is being co-ordinated at a national level by the 
Environment Division and the Meteorological Services. The government 
of Seychelles was the second state to ratify the Climate Change Conven
tion. This represents the country's seriousness to tackle this complex issue. 
A National Climate Committee has been established under the joint aegis 
of the Meteorological Services and the Division of Environment. This 
committee regroups representatives from various ministries with repre
sentatives of the Meterological Service and the Division of Environment 
as Co-Chairmen. A study on Transport and Climate Change (ENVI.R.O, 
1994 (b» was co-ordinated by the National Climate Committee. A Natio
nal Report on Coastal Erosion, Sea Level Changes and their Impacts was 
also commissioned by the Division of Environment in 1993 through 
financing by IOC and SAREC. 

A sea-level bench mark was established in the early sixties. Currently the 
predicted times and heights of high and low water for each day is prepared 
by the British Institute of Oceanographic Sciences. A tide gauge has been 
in operation in Victoria since the fifties. The predictions for Victoria is 
computed from data collected in the early sixties and astronomical para
meters. At present, the Hydrographic Brigade of the Seychelles Coast
guard, is responsible for collecting sea-level data and maintenance of the 
tide gauge. Analysis of the data is being undertaken at the University of 
Hawaii for the TOGA Program. An automatic tide gauge which transmits 
real-time data to Hawaii has been installed in February of 1993. 

Since 1986, the French research and development agency ORSTOM has 
initiated computerized oceanographic data bases for the Indian Ocean. 
The oceanic measurements collected by different institutions from the 
beginning of the century have been gathered, validated and compiled into 
different formats. The four databases available are: Oceanographic cruises 
measurements, Vertical profiles of sea temperature, Sea surface conditions 
and Remote sensing satellite measurements. Although the databases were 
established for fisheries research and management, the applications can be 
used in monitoring environment and shoreline change. 
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NATIONAL AND REGIONAL PROGRAMS CONCERNING COASTAL ZONES 

Various projects were fully articulated in the Environmental Management Plan of 
Seychelles (EMPS) when it was prepared in early 1990. In addition a number of 
initiatives aimed at the protection of coastal zones have been identified and are at 
different stages of implementation. 

EMPS B5 - Contingency Plan for Marine Pollution 

Description 

The project will be implemented at both national and regional levels. The objective 
is to improve the national and regional capability to effectively respond in the event 
of a major maritime accident resulting in the risk of serious pollution or damage to 
the coastal and marine environment. The setting up of a regional Oil Spill Centre 
has been proposed and this is likely to be located on Ste. Anne Island. This will be 
in accordance with the international action plan proposed by IMO for responses to 
marine pollution incidents. 

Project Status 

An Oil Spill Contingency Plan is already in operation and training was completed 
in 1992 under Canadian (ICOD) funding. At the national level, assistance has been 
solicited through the US government for provision of equipment for marine 
pollution. This equipment is currently being manufactured and delivery is expected 
by mid 1995. Terms of reference for the sensitivity atlas have been prepared and 
funding is being sought. At the regional level Seychelles has initiated the project 
through the Indian Ocean Commission and funding is being sought under the 
Global Environment Facility. Consultants retained by IMO visited the country at 
the end of 1994 for discussions. 

EMPS B6 - Implementation of International Conventions for 
Prevention of Marine Pollution from Ships (MARPOL) 

Description 

The project provides for a study to design and evaluate waste reception and disposal 
facilities at Port Victoria that are needed to comply with the requirements of the 
International Convention for the Prevention of Marine Pollution from Ships 
(MARPOL Convention). The first phase has been to analyze the nature and scope 
of the problem, describe the technical features of the facilities to be designed and 
define the institutional and financial implications for Port Victoria. The second 
phase will focus largely on preparation of detailed designs for the proposed facili
ties. Financing is still required for the actual construction of the facilities. 

Status 

The study has been undertaken by the Dutch consultants TEBODIN and it is 
being financed by the Global Environment Facility (GEF). The report by the 
consultants is now available. 
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Financing 

Total Estimated Costs: 
Financing Source: 
Disbursement to date: 
Balance: 

SR.1100000 
GEF 
SR. 770000 
SR. 330000 

EMPS Cl - Greater Victoria Sewerage Project Phase I, II, & III 
Description 

Phase I of the project comprised the construction of a sewerage network for central 
and northern Victoria to serve around 2 500 dwellings (12 000 inhabitants), inclu
ding the commercial and administrative buildings of central Victoria and the 
industries located in the port area. Phase II comprises the construction of treatment 
and disposal facilities which will include the existing collection system, the reclama
tion area and the east coast of Mahe. Phase III will comprise the construction of 
necessary sewage collection systems to serve the remainder of the reclamation area 
and the east coast of Mahe. 

Project Status 

Phase I: Completed, and was financed by ADB in 1982. Phase II: Detailed designs 
have been completed by Black and Veatch International. Tender documents have 
been prepared and the project will go out to tender in 1995. However, as a category 
I project a full EIA must be carried out. The contract for the EIA has been awarded 
to local consultants ENVI.R.O. The project is now estimated at SR. 90 million. 
Phase III: this phase will be implemented after the completion of phase II. 

EMPS C3 - Beau Vallon Bay Sewerage Project 

Description 

The project provides for the feasibility study and construction of a sewerage 
network and treatment facilities to serve the Beau Vallon area, which is the most 
important tourist area on Mahe, as well as the most populated on the island. 

Project Status 

This project was initiated with the preparation of the EMPS in 1990. The feasibility 
study has been awarded to SOGREAH and was commissioned in February 1994. 
It is expected that it will take 18 months to be completed. The study is being 
financed by the Caisse Francaise de Development (CFD) and the government of 
Seychelles (GOS). 
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Financing ", 

Total Project Costs: 
Costs of Study: 
CFD: 
GOS: 

SR. 17 200 000 
SR.1 500000 
SR. 1 188 000 (study) 
SR. 300 000 (study) 

EMPS C5 -Anse Aux PinslAnse Royale Sewerage Study 

Description 

This project will examine the feasibility' of constructing a collection and treatment 
system for the Anse aux Pins and Anse Royale region, which together comprise the 
second largest urban population concentration on Mahe. 

Project Status 

The terms of reference (TOR) for the study have been prepared and financial 
assistance from bilateral donors is being sought by the Ministry of Foreign Affairs, 
Planning and Environment and by the African Development Bank on behalf of 
Seychelles' government. The TOR were submitted to Japan under the TICAD 
Environment Program following the Tokyo Conference for African countries held 
in Japan in 1992. 

EMPS C6 - Anse Volbert Sewerage Study 

Description 

The project will study and implement a sewerage system for the Anse Volbert 
region on Praslin. This area is the most important tourist area on Praslin and lies 
within the immediate vicinity of the Curieuse Marine Park. 

Project Status 

The status is the same as Beau Vallon Bay Sewerage project above. 

EMPS E 6 - Assess Water Resources and prepare 
Water Management plans for Outer Islands 

Description 

Under this project, management plans will be prepared for the inner islands of 
Praslin, La Digue and the outer islands of Alphonse, Assomption, Astove, Coetivy, 
Desroches, Farquhar and Providence. The management plans will be prepared in 
four steps. 
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Status 

A diagnostic study has been completed by local consultants Joe Poll and Associates. 
Terms of reference for the water resources have been finalized and a letter of 
invitation was sent out to six shortlisted consultants in the first week of November 
1994. These consultants have been invited to visit the islands prior to submitting 
their bids. The study is expected to start in mid 1995. 

EMPS G4 - Rehabilitation of Curieuse National Park 

Description 

The rehabilitation of Curieuse National Park was initiated during the preparation 
of the EMPS and consists of two components. The first component involves a 
substantial investment in equipment, personnel and buildings for the park whilst 
the second consists of technical and scientific input in particular for the develop
ment of better park management. The project will be implemented in two phases: 
Phase I consisting of drafting the outline of the management plan and to determi
ning its objectives. Phase II will involve the technical and scientific input to develop 
and implement the management plan as well as to monitor the park and its 
surroundings. This will involve the use of zoning systems for different activities 
within the park as well as the marine and terrestrial species. 

Project Status 

Financing for the project was obtained in January 1993 from the French co
operation (FAC) for SR. 2.6 million. The contract for the scientific program has 
been awarded to IUCN. Phase I of the project is ongoing and an IUCN consultant 
has carried out his first mission to outline the management plan. Mooring buoys 
have been purchased and a patrol boat, for surveillance, is being manufactured. 

EMPS G6 and G7 - Restoration and Preservation of Aldabra Ecosystem 

Description 

This project consists of four parts: 
1. Renovation of the research facility 
2. Strengthening of managerial and scientific personnel 
3. Control of goats 
4. Long-Term Management Plan 

Status 

• The second phase of the goat eradication program resumed in November 1994 
and will last for six months. 

• The contract for the supply of boat and motors has been awarded to CIMA Glass. 
The boat is being constructed and delivery is expected by early 1995. 

• SIF has recruited two conservation officers for two years and they are expected 
to start work in January 1995. 

78 



• management 
out civil 

has to import prefabricated materials to carry 
on Aldabra. Quotations are being from the 

& G10 - Bzodiversity Conservation and National Parks 

three projects have and are being by the 
European include following: 

• boats at Ste. Anne, Cap 

• marine and national parks 
currently 

• Completion of a Conservation 
• Identification of data to develop 

and to establish a pilot resource 

EMPSjI -

Status 

The compensation 
from 

completed 

Protection Program 

green and 
species. program is to implement a 

to restrict or prohibit marine turtle These 
compensation study, retraining and compensation artisans 

with shells, for CU,,<L'<'''' and a 

stock 

79 



As for the scientific program, four consultants have been shortlisted and letters of 
invitation were sent out to the shortlisted consultants in the first week of November 
1994. 

EMPS C8 - Solid Waste Treatment Plan for Mahe 

Description 

The project provides for the construction of a solid waste system for Mahe as well 
as associated measures designed to improve the public waste collection system 
through the provision of additional bins and collection vehicles. 

Status 

Seychelles has solicited support from the EU for a study on solid waste. A German 
firm, ITW, has been contracted to carry out the study. The study is presently 
ongoing and the final report from the consultants is expected by the end of January 
1995. 

Dutch Trust Fund For Coastal Biodiversity Management 

Description 

The aim of the program is to preserve and maintain biodiversity and ecosystems. 
Although the Fund was not originally a component of the EMPS document, it was 
first proposed at the EMPS Donors Meeting in 1991 by representatives of the 
government of the Netherlands. The fund modalities, developed in conjunction 
between the World Bank and the Conservation and National Parks Section, will 
finance the following activities: 

• preservation and protection of marshes and swamps 
• maintenance of inaccessible, vulnerable coastal areas and mangrove forests 
• preservation of vulnerable coral reefs 
• preservation, monitoring and rehabilitation of sea birds 
• preservation and monitoring of threatened animal species 
• training, environmental education and people's participation in environmental 

protection 

Status 

The Trust Fund Agreement was signed on May 16, 1994. Two projects have already 
been approved under the fund. The first project, which is the protection and 
rehabilitation of the mangrove forest in Curieuse National Park, is scheduled to 
start in November this year. The other project, sustainable exploitation of Sooty 
Tern (Sterna Fuscata), will commence in early June 1995 during the breeding 
season. Other proposals are being initiated under the fund and are expected to start 
by beginning 1995. 
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Aeral view over Victoria harbour, Mahe. Photo: NaturbildlSte/an Rosengren 

Beau Vallon Bay is the most important tourism center in the Seychelles with several 
major hotels. Photo: NaturbildlSte/an Rosengren 

81 



Seychelles is famous for the large number of unspoiled beaches. However, the 
expanding tourism is posing a growing threat to sights like these, and improved 
management of this sector, taking into account the sensitive environmental 
conditions is necessary. Photo: Ralph Martensson 
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Tourism is the most important foreign exchange earner in Seychelles. However, it 
is also a threat to the environment and sustainable development of the island 
nation. Photo: Ralph Mdrtensson 
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Coral reefs are common features along much of the sub-tidal zone. However, on 
most of the granite islands such as Mahe, the reefs are not as extensive as on the 
truly coralline islands of the archipelago. Photo: Ralph Mdrtensson 
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Seychelles is one of the most important tuna-fishing nations in the world. Some of 
the tuna is processed in Victoria. Photo: Stefan Rosengren 
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Garbage deposition in 
Mahe remains an 
unresolved problem. 
Land filling is difficult 
due to lack of space. 
Photo: Ralph Martensson 

Much of the expansion of the housing in Mahe takes place on reclaimed land. 
Photo: Ralph Martensson 
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Reclaimed land between Port Victoria and the international airport. Photo: 
N aturbildlStefan Rosengren 

Ste. Anne Marine Park is an attraction with great potential for the development of 
eco-tourism in Seychelles. Photo: NaturbildlStefan Rosengren 

~~~.~~~~ 
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Fairy Tern, an example of the 
many seabird species in 
Seychelles. Photo: 
NaturbildlStefan Rosengren 

Beach erosion in Beau Vallon Bay. Photo: NaturbildlStefan Rosengren 
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Regional Coastal Zone Management Programs 

Aside from EMPS projects there are some regional projects of note being imple
mented. 

Commission de l'Ocean Indien Program for Coastal Zone Management 

Description 

This project provides for the collection of baseline data on coastal living marine 
species, the state of coral reefs, mangrove areas and marshes, marine water quality 
and hydrographic marine parameters. This will be followed by an assessment of the 
extent of marine pollution and degradation with a view to identifying the policy and 
technical options for remedial and resource management actions. 

Project Status 

Grant funding for the project has been secured from the European Union through 
the Commission de l'Ocean Indien. A national co-ordinator was appointed in 
November 1993 to coordinate data collection. The budget for the installation 
program was approved by EDF in April 1993. The first meeting of the management 
committee took place in Mauritius in July 1994. Procurement of office and infor
mation materials is ongoing. The following actions are taking place: 
• Inventory of mangrove and wetland habitats 
• Monitoring of coral growth and reef life to assess the effects of development on 

the biological balance of the lagoons 
• Study of siltation on the reefs due to surface run off and land erosion 
• Research on substitute material for sand to be used in the construction industry 
• Assessment of reforestation needs for the coastal zones of Baie, Ste. Anne and 

Praslin by endemic and indigenous species 
• Assessment of human resource requirements for implementation of the project 

at the national level 
• Preparation of TOR for technical experts required during implementation 
• Identification of sites for pilot schemes required by the project 

Issues in Project Management in Seychelles 
Several important EMPS coastal zone projects remain to be funded. For many 
others financing has been slow, and implementation delayed. The burden of imple
menting or supervising these projects has fallen on the Division of Environment 
and its increasingly small staff. Despite urgent recommendations to increase the 
staffing, or risk jeopardizing donor-driven projects (Environment et Development 
and A.J. Shah & Associates, 1993), little human resource augmentation has been 
possible. As a result even "capacity building" projects have been crippled. Recruit
ment of external consultants and expatriate technical experts have not proven 
completely effective, as in the case of EMPS project K1 where the model legislation 
proposed by the initial consultant was rejected in toto and further funding had to be 
secured to re-initiate the project. 
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MANAGEMENT OF THE COASTAL ZONE 

"Resource problems are not really environmental problems: they are human pro
blems that we have created at many times and in many places .... " 
(Ludwig et al., 1993) 

Until 1994, the coastal zone was not recognized as a management unit. As a result, 
coastal zone management is defined by a multiplicity of organizations, laws and 
polices, sometimes resulting in disputes and gray areas. Local experts are scarce, 
leading to many expatriate staff and often environmentally inappropriate decisions. 
Plans are often "paper tigers" and their implementation sectorally oriented, with 
little non-governmental participation. 

Legislation 
The first coastal zone edict in Seychelles was the Cinquante Pas du Roi or Pas 
Geometriques which was proscribed by French colonial policy beginning with the 
first settlements. It was designated as a continuous strip of land extending about a 
hundred metres inland from the high water mark. Private occupation and exploita
tion was banned, although artisans and fishermen were allowed to lodge there 
temporarily if denied a place by proprietors of land concessions. As a British colony 
this system was forgotten as an archaic edict (Sauer, 1967). In Mauritius it has 
survived political changes and in many places it remains strikingly evident as a tree 
belt under government control. 

Since the Pas Geometriques there have been many laws concerning the coastal zone 
resources but until the advent of the Environmental Protection Act 1994 there was 
no single piece of legislation which covered the integrated management of the 
coastal zone and which named it specifically as a distinct unit. This is not surprising 
because, as Carter (1988) notes, most coasts have lacked a governmental or legal 
"distinctiveness" allowing them to pass unrecognized as units for legal management 
and protection. The new EPA empowers the legal authority to survey the coastal 
zone and to prepare and implement an Integrated Coastal Zone Management Plan. 
The act also provides for the designation of one or more coastal zones. Surprisingly, 
it does not define the coastal zone. 

Several parts of the new Constitution of the Seychelles specify the importance of 
preserving the environment of the Seychelles; it also readopts the territorial waters 
and EEZ described in the previous constitution. 

Some 100 other pieces of legislation impinge on the management of the environ
ment (Romilly, 1990; Shah, 1992 (b)), but about a dozen are of immediate relevance 
to coastal zone management (Shah 1993 (b )). The most powerful is undoubtedly the 
Town and Country Planning Ordinance (chap. 160). Planning permission is re
quired for all forms of terrestrial development under the Town and Country 
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"Ul'"lJ'l",Ordinance, and Country Planning Authority regulates land 
However, government organizations are exempt from seeking planning 

permission. Eleven areas have been set 
(chap. 1590) access 

Protected Areas Act (chap. 40). Other 
envlronmentally sensitive areas traditionally been the Crown 

Reserves (chap. 150) and Forest Reserves 
153) although seem to have little Areas of importance as 

wild sea birds been protected under Wild 

Pollution resulting from human activities is controlled by the Public Health Ordi-
nance (chap. 194), the and (Prevention of 
and 4 1970), the Derelict Motor Vehicles 

Public Utilities 

Beach Control Regulations (SI 77 of 1978) provide some protection for 
IJ,-a,-u~,,>. Pollution the 
"-'",Ie"""") (Accommodation, 
tions (51 16 of 1987). 

to control 
Pollution) (Seychelles) (SI 118 
liability oil pollution damage and 
damage and defines the liability of ship owners; 

(SI36 1976). 

The Reclamation (chap. 152) and the 
Act (13 of 1982) require licenses to be obtained 

""'Hr.". of animals and are 
(Protection) (chap. 122) 

IJr()te(~tlCm Ordinance (chap. 143). 
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The fishing industry is controlled by the Fisheries Act (5 of 1986), the Licenses 
(Fisheries) Regulations (SI 21 of 1987) and the Harbour (Fishing Port) Regulations 
(SI 58 of 1988) The Fisheries Act concerns not only fish but also covers the 
management of marine turtles, marine mammals, crustaceans and marine mollusks. 

Issues 

A glaring gap in the present legislative system is that neither the Division of 
Environment, nor the Ministry of Community Development (under the Town and 
Country Planning Ordinance (chap. 160), have power to regulate or control 
development or projects in coastal waters and oceans. This was revealed in a review 
by the Attorney General after specific points were raised by the Conservation and 
National Parks Service in early 1993. Subsequently, the Seychelles Fishing Authori
ty was provided with the power to approve aquaculture projects without a need for 
permission from planning or environment authorities. The power to regulate, 
control and approve development activities in coastal waters and oceans does not 
seem to be vested in the new Environment Protection Act 1994, although it 
provides authority for certain management and monitoring activities. The lack of 
legal co-ordination and power to control development in coastal waters by anyone 
agency is one of the most important gaps to be corrected before ICZM can become 
a reality in Seychelles. Another little known fact, is that government agencies do not 
need to seek permission for development projects under the Town and Country 
Planning Ordinance (chap. 160). Again this came to light after a dispute regarding 
the construction of a pier in the Ste Anne Marine Park in 1992. 

Institutions 

Government 

Status 

The Environment Protection Act notes that an authority to be established under 
the act would be responsible for the implementation of the act including coastal 
zone management duties listed in the act. However the EPA states that the authori
ty can only act in consultation with other government agencies on matters which 
are their particular mandate. This contrasts with the mission of the Division of the 
Environment which was supposed to be, "impulsion, advice, co-ordination and 
control of the activities of other ministerial departments and government agencies 
in matters of environmental protection" (Government of Seychelles, 1990). In 
addition, as mentioned above, the authority does not seem to have the power to 
regulate and control development in coastal waters and submerged lands. These 
weaken the strength of what could have been a model for integrated coastal zone 
management because they reinforce the status quo of multiple agencies managing 
the coast rather than investing the power of co-ordination in a single agency. 

The statement that there is no overall authority for routine management of the 
coastal zone (Shah, 1993 (b); Shah, 1994( c)) is therefore probably still correct. The 
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In addition, "grey-areas", such as coral reefs, present day to day management 
problems (Shah 1993 (b); Shah 1994 (c». A glaring gap is the total absence of the 
marine equivalent of a Land Use Plan. Ocean-use planning has been defined mostly 
in terms of fisheries and maritime transport only. Coupled with this is the lack of 
regulatory power over development in coastal waters by anyone agency. A result of 
these absences is serious user conflicts in the ocean space such as conflicts between 
fishermen and pleasure boats, fisheries authorities and conservation authorities, Oil 
terminal management and coastguards on Ste. Anne Island and National Park 
managers. An integrated Ocean Use Plan combining all relevant sectors and issues 
is desperately needed to complement terrestrial plans. 

The lack of scientific and technical personnel is a constraint hampering all relevant 
sectors and organizations. Research, policy-making, management and project and 
program implementation are severely hampered by the deficit in trained local 
Seychellois staff (Shah, 1994 (a». In some key institutions, expatriate personnel on 
contracts (with little or no counterparting) make up the bulk of senior technical 
eche!ons leading to a lack of institutional memory and in-depth expertise of the 
local context. This has sometimes led to ad-hoc decisions and approval of projects 
without sound understanding of complex scientific, environmental and resource 
issues as they relate to Seychelles. For example, as noted previously, the establish
ment of an aquaculture facility in the Curieuse Marine Park has recently been 
approved unconditionally, despite the environmental and management problems 
which it may cause. Ad-hoc work also plagues natural resource organizations in 
Seychelles. Staff increasingly complain of "fire-fighting" and a lack of well thought 
out strategies and plans. Proactive action rather than reactive ones should become 
the norm if ICZM is to be seriously considered. 

Paradoxically, the generalleve! of planning in Seychelles is excellent. However, the 
implementation of many of the plans is relatively poor. Apparently, formidable 
planning instruments in the specific framework of the coastal zone, such as the Plan 
d'Amenagement du Territoire, remain basically "paper tigers". Although seen by 
many as a National Environment Action Plan: (Anon., 1991; Falloux et aI, 1991), 

the Environmental Management Plan is not being used as a blueprint for overall 
national environmental action, but really consists of a collection of donor-driven 
projects. The recent massive organizational study of the Division of the Environ
ment funded by the World Bank is apparently rarely consulted. The constraints are 
basically the lack of a critical mass of skilled local staff, as previously mentioned. In 
addition, much of the planning has been carried out by expatriates and foreign 
organizations, resulting in a lack of "ownership" of the plans by nationals re
sponsible for their implementation. Many reports, studies and "master plans" 
therefore adorn shelves. For a successful approach to coastal zone issues and 
problems, there is an urgent need to move from planning to doing as soon as 
possible. 

94 



Non-Governmental Organizations 

Status 

local environmental NGOs formed, and interest in the 
Partnership Foundation has completed a survey mangroves 

a of underutilized resources, the Nature Conservation 
Trust is managing a wetland area on the East the Seychelles 
nt Lobby access to sustainable 
resources zone development. Of 
vation is the most active and is managing the 
although not legally designated, in a sound manner and consistent 

information. A new Clubs Seychelles, whose 
is to increase awareness and education among young people, has been and 
has in primary schools, A recent 

march through Victoria by the clubs raised public interest speCIes 
the Clubs In 1995 will be 

devoted to coastal and marine There are two international 
Royal for 

manage and Aride Special BirdLife Internatio-
nal, which probably has the largest international NGO presence in Seychelles, 
employing 10 members in 1993 as as some manages 

including long term Rehabilitation Plan for 
rare Magpie Robin (Copsychus Seychellensis), and a three year 

training program for National Park and Reserve 

Issues 
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For International, 
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SIF Board which manages the country's most' reserve, 
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highly desirable. Brown et al. (1993) state that the opportunities for NGO partici
pation in natural resource management in Seychelles are high. Nevertheless, it is 
also noted that NGOs need assistance in strengthening their own capacity. 

Special Focus 7: ICZM Institutions - Conservation & National Parks Service 

In January 1991, the Department of Environment was reorganized and a 
Division of Conservation and National Parks was created. A set of 11 
policy functions were established as the mandate of CNP, as it became 
known. The policy functions concern 9 core principals: management of 
National Parks and Reserves; public information, education and aware
ness dissemination; evaluation of impact of development on species; en
forcement of laws; research and monitoring; co-ordination of, and assis
tance to, foreign biologists; monitoring and control of exotic species; and 
training for staff. In 1992 the Department was consolidated as a Division 
in another Ministry, the present Ministry of Foreign Affairs, Planning and 
Environment. As pointed out by a World Bank sponsored capacity study 
(Organisation et Environment & A.J. Shah and Associates 1993) certain 
planning issues in Seychelles concern the special, but difficult and diverse 
role of CNP as the lead organization in the field of coastal biodiversity 
management. 

EMPS Projects: CNP is the leading entity for nine of the Environmental 
Management Plan projects. The total financial inflow will amount to 
SR. 22 545 00 00. Protected areas: the section has to manage a vast expanse 
of area. It is inter-alia charged according to its policy functions with 
responsibilities of monitoring 42% of the country's land area and a large 
marine and coastal area. Protection and monitoring: This function for 
endangered species is even larger since it may concern any place in the 
country, i.e.: 115 islands where conservation is required. Intra-institutio
nal factors: Due to the evolution of technical excellence within CNP, it is 
asked to develop certain work for other sections within the environment 
Division. Inter-institutional: The scope of work of CNP includes the 
maintenance of an extremely wide and diverse variety of relations outside 
the Division of Environment, both local and international. Research and 
Monitoring: CNP has to develop a multidisciplinary range of research and 
monitoring programs 

To move to a new benchmark and successfully implement its vast manda
te, CNP proposed in late 1992 that it "reinvent" itself as a semi-autono
mous organisation. This new entity, which has been named the Coastal 
and Marine Biodiversity Agency, has been approved by the Cabinet of 
Ministers and supported by countries of the region at the Arusha Confe
rence. EU funds are now available for implementation. 
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International Conventions 
Seychelles has signed a number of international conventions which have a bearing 
on the coastal zone including the following: 

Convention on the Prevention of Marine Pollution by Dumping of Wastes and 
Other Matter (signed on 29.6.1976) 

Objectives: 

To control pollution of the sea by dumping and to encourage regional agreements 
supplementary to the Convention. 

Convention on International Trade in Endangered Species of Wild Fauna and 
Flora (CITES) (signed on 9.5.1977) 

Objectives: 

To protect certain endangered species from over exploitation through a system of 
import/export permits. Several species occurring in Seychelles are listed in the 
Appendices of CITES. 

African Convention on the Conservation of Nature and Natural Resources 
(signed on 14.11.1977) 

Objectives: 

The undertaking of individual and joint action for the conservation, utilization and 
development of soil, water, flora and fauna resources for the present and future 
welfare of mankind, from an economic, nutritional, scientific, educational, cultural 
and aesthetic point of view. 

Convention for the Protection of the World Cultural and Natural Heritage 
(signed on 9.7.1980) 

Objectives: 

To establish an effective system of collective protection of the cultural and natural 
heritage of outstanding universal value, organized on a permanent basis and in 
accordance with modern scientific methods. 

United Nations Convention on the Law of the Sea (signed on 10.12.1982) 

Objectives: 

To establish, with due regard for the sovereignty of all states, a legal order for the 
seas and oceans which will facilitate international communication and promote the 
peaceful uses of the seas and oceans, and the equitable and efficient utilization of 
their resources, the conservation of their living resources, and the study, protection 
and preservation of the marine environment. 

This very important convention came into force on November 16, 1994, twelve 
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months after the deposit of the final instrument of ratification by Guyana on 
November 16, 1993. 

Convention for the Protection, Management and Development of the Marine 
and Coastal Environment of the Eastern African Region (signed on 21.6.1985) 

Objectives: 

To preserve the special hydrographic and ecological characteristics of the Eastern 
African Region and to combat the threat to the maritime and coastal environment, 
its ecological equilibrium, resources and legitimate uses posed by pollution and 
environmental degradation. 

Protocol concerning Protected Areas and Wtld Fauna and Flora in the Eastern 
African Region (signed on 21.6.1985) 

Objectives: 

To maintain essential ecological processes and life support systems, to preserve 
genetic diversity and to ensure the sustainable utilization of harvested natural 
resources. In particular, Parties shall endeavor to protect and preserve rare or fragile 
ecosystems as well as rare, depleted, threatened or endangered species of wild fauna 
and flora and their habitats in the Eastern African Region. 

Protocol concerning Co-operation in Combating Maritime Pollution in Cases 
of Emergency in the Eastern African Region (signed on 21.6.1985) 

Objectives: 

To combat the threat to the maritime and coastal environment and related interests 
of the states in the Eastern African Region from the risk of major spillage of oil and 
other harmful substances by vessel traffic, oil production and refining activities in 
the area. 

International Convention for the Prevention of Pollution from Ships 
(MARPOL) 

Objectives: 

To preserve the marine environment by the complete elimination of international 
pollution by oil and other harmful substances and the minimisation of accidental 
discharge of such discharge. 

Montreal Protocol on Substances that Deplete the Ozone Layer 

Objectives: 

The protocol defines the measures that member countries must take to limit 
production and consumption of ozone depleting substances (ODS), which are 
included in a series of annexes. 
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The Montreal Protocol is perhaps the only one of these {,""'''\T~'nT1 that Seychelles 
has fully complied IS to an approved country 
program, 
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Some treaties may come to be seen as liabilities rather than assets. In the case of the 
International Convention for the Regulation of Whaling, the Seychelles - formerly 
a key and vociferous player in the International Whaling Commission - withdrew 
jts membershlp owing to inordinate pressure from pro-whaling nations. Proposals 
to withdraw from CITES have also been tabled in the past, because of the country's 
inabjlity to end its controversial artisanal trade jn Hawksbjll turtle shell, most of 
which was exported through tourists. 

TOWARDS INTEGRATED COASTAL lONE MANAGEMENT 

ICZM can be a tool box to develop coastal resources and space jn a sustainable 
manner and to mitigate conflicts between users (Lundin and Linden, 1993). There is 
no one specific "recipe" for ICZM implementation. Case studies from around the 
world indicate that co-operation and co-ordination among sectors, integrating 
governmental, private and community interests is important (IPCC, 1993). Certain 
elements, such as legislation and non-regulatory, plans and guidelines, already exist 
but certain constraints which include sectoral interests and lack of management 
capacity can hinder ICZM in Seychelles. 

Actions to facilitate IClM Programming 
Integrated Coastal Zone Management involves the comprehensive assessment, 
setting of objectives, planning and management of coastal systems and resources, 
taking into account traditional and historical perspectives, and conflicting interests 
and uses. It js a continuous and dynamic process for achieving sustainable develop
ment. 

A national ICZM program for Seychelles should facilitate integrated decision 
making through a continuous and evolving process for cooperation and coordina
tion among sectors, integrating governmental, private and community interests in 
the management of activities concerning the environment and development. These 
programs include coordination of activities throughout the coastal zone, taking 
into account different management units that cut across sectors (see Figure 9.1). For 
example, with reference to figure 9.1, management of the urban coastal system 
means that an integrated approach combining the forces of some ten government 
ministries and parastatals is necessary. 

Coordination is also required within and among national programs, regional and 
international institutions (IPCC, 1993). Many of the elements required for ICZM 
programming are already in place or planned in Seychelles (Figure 9.2). However, 
certain constraints are hlndering further progress in the proper direction. 

100 



Figure 9.1. Example of ecological management units for [CZM in Seychelles. 
Modified from [UCNIUNEPlWWF, 1991 
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Figure 9.2. Elements for the implementation of ICZM in Seychelles 
Modifiedfrom UNESCO, 1993. 

ACTION PURPOSE 

Treaties and Conventions 

Non-Regulatory Approaches 
Land Use Planning 
Ecosystem Restoration 
Flood Protection 

New/Improved Infrastructure 

Leases on Subtidal Lands 

NGOs, Associations & similar 
ventures 
Fisheries Extension Services 

Oil Spill Contingency Plan and 
other Disaster Preparedness 
Environmental Guidelines 

Technical Training 
Public & Stakeholder Campaigns 
Monitoring 

Legislative Acts 
Coastal environmental legislation 

Lans/Sea-use Planning 
Protected Areas 
Institutional arrangements 

Legislative Regulations 
Critical Ecosystems 

Fishing 

Aquaculture 

Pollution 

Coastal Flooding 

Erosion/Accretion 

Environmental Impact Assessments 

InternationaVRegional mechanism for addressing 
issues which transcend national boundaries. 

Sets aside critical habitat for environmental purposes. 
Rehabilitates damaged habitats such as wetlands. 
Protect areas subject to flooding by constructing properly 
designed drains, culverts & restoring natural barriers. 
Improves quality of life, reduces pollution from sewage, 
urban run-off. 
Reduce competition for limited resources, encourage 
sustainable use. 
Augment the abilities of individuals through pooling of 
resources. 
Increase yield of fisheries operations through improved 
methods that do not degrade the natural ecosystem. 
Specify actions to be taken to protect coastal resources 
in emergencies. 
Recommend correct environmental practices for major 
economic sectors. 
Improves effectiveness of staff. 
Inform and involve public and stakeholders. 
Augments data base and tracks long-term trends. 

Establishes legal basis for managing coastal zones, 
including wetlands, water quality, resource use etc. 
Establishes legal mandate for planning. 
Sets critical areas aside to be protected in perpetuity. 
Identify & empower agencies responsible for 
planning & implementing coastal zone management. 

Prohibits or limits the destruction or alteration of 
wetlands, mangroves, dunes, beaches, coral reefs, etc. 
Establishes limits on total catch, minimum size & 
weight, closed seasons and prohibits harmful fishing 
methods. 
Regulates environmentally harmful activities associated 
with aquaculture. 
Sets water quality standards, limits or prohibits discharges; 
establishes standards for dredging activities. 
Prohibits/restricts building in flood zones; establishes 
building codes for structures in area subject to flooding. 
Establishes setback lines for coastal construction, 
regulates shoreline protection works; prohibitsllimits 
mining beach & dune sand, coral reefs, etc. 
Evaluates potential impacts of large projects on coastal 
resources. 
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Constraints and Obstacles to ICZM 

n .. resource depletion, lack of baseline too are all 
constraints to coastal zone 7YU7Yun,p'UII'r" " 

(Gov. of Seychelles, NDp, 1990) 

Many states that are in the process 
program for' zone 
constrain the development of 

and coastal zone 
listed below: 

"""1),1111.I:.U understanding zone manage-
ment 

.. understanding of, and lack of planning for, marine space, resources, 
processes and opportunities 

.. inability to attract and retain educated 

.. bureaucracies 

.. interests and lack of priorities 

.. and/or of 

.. and resources 

.. Coastal and marine resources as 
mons" 

because 
constitute 
below. 

Personnel Constraints 

as 
necessary, 

103 

it will always be difficult to and 
individuals. 
U"'~C"JH, and 

VlslOn outdated institutional 
to more flexible productive 



work styles. Di Castri (1992) notes that the current crisis in environmental manage
ment is above all a crisis of institutions. Whenever an attempt is made to break 
down institutional barriers, it runs into outdated forms of obstruction. A network 
of specialists working at different levels, styles and schedules is needed. 

Sectoral problems 
The origin of coastal problems lies outside the coastal zone, being associated with 
sectors that are usually unaware of the consequences of their actions (Lundin and 
Linden, 1993). Some major sectoral approaches preventing integrated approaches 
to proper coastal zone planning have been touched on in various sections of this 
report. The sectoral approach to development is primarily responsible for many 
coastal zone problems where: 

1. Single purpose approaches dominate assessments of land and sea resources. 
2. Plans are based upon exclusive, single purpose development. 
3. It is difficult to persuade national agencies that multiple-use concepts are a logical 

alternative for fulfilling competing development objectives. 

A common problem is also the highly centralized formulation and implementation 
of government policies and projects often based on inadequate information. This 
limits the effectiveness of top-down approaches (Burbridge, 1988). Sectoral-based 
approaches have proven unable to meet the management challenges posed by 
resource use conflicts, since from the perspective of one sector it is difficult to make 
efficient trade-offs that better utilize coastal resources. In such cases the question of 
how best to utilize coastal resources sometimes reduce to one of how best to resolve 
inter-agency power struggle. Consequently, decisions are often made to settle 
immediate conflicts rather than how to address long-term, socio-economically 
based conflicts (IPCC, 1993). Even international organizations are sometimes 
hemmed in by sectoral traps. For example, despite the initial intention that Agenda 
21 provides an integrated framework for action, it remains a series of sectoral 
programs and issues lacking an integrative framework (Pernetta, 1993). 

RECOMMENDATIONS 

"By seeking out new paradigms and partnerships, small islands might well be able to 
set an example to continental areas. " 
(UNESCO,1994) 

Integrated Coastal Zone Management is an urgent necessity in Seychelles. ICZM 
can be seen as a means to pull together many different elements and issues of 
importance to the Seychelles and approach natural resource problems in a holistic 
manner. There are different approaches and various ways to implement ICZM, as 
mentioned earlier. However, there are some actions that need to be considered for 
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ICZM to become a reality in Seychelles. These recommendations are some of the 
principal actions that would form the foundation of ICZM programming. Many 
are modest in scope, such as the recommendation to initiate basic monitoring, 
because experience in Seychelles has shown that larger scale action is usually 
extremely difficult. The list is not exhaustive, but stems from some the elements and 
constraints identified in this report. 

Management and Capacity Building 

Institutional Linkages 

Scura et al.(1992) list some ways to achieve integrated coastal zone management. 
Several integrated coastal zone management initiatives employ the" one-window" 
approach, whereby several different administrative units form a committee empo
wered to act for all. Another approach is to designate a focal point or lead agency 
through which all activities are co-ordinated and sanctioned. A third structure 
could be the creation of a new or reorganized unit or agency. Young (1993 (b)) notes 
that committees have proven to be ineffective, inactive and unproductive throug
hout East Africa. In many cases this holds true in Seychelles, and one example was 
the Seychelles National Environment Commission (SNEC) which finally stopped 
a meeting altogether in 1990. The designation of a lead agency and the creation of a 
new one is dependent on resources available. Certainly, the proposed Coastal and 
Marine Biodiversity Agency was envisaged to draw together all elements to do with 
biodiversity within the coastal zone (Shah, 1994(b )). Young (1993 (b)) suggests that 
the Ministry of Community Development's Planning Authority would be a rele
vant entity to expand its program to take into consideration integrated coastal zone 
management. However, this authority would need some restructuring. In particu
lar, ocean planning needs to be initiated and integrated with land use planning. The 
appointment of NGOs and private experts on the Planning Authority as was the 
case in previous years, as well as more public accountability would be necessary in 
an integrated coastal zone management framework. 

The authority to be appointed under the new Environment Protection Act will 
have as its mandate coastal zone objectives, as stated in the act. It is to be seen 
whether this authority will be effective, or whether it will suffer the same fate as the 
SNEC. Certainly authority or lack of it will make or break the credibility of such 
entities. An analysis of the reasons for the demise of the National Research and 
Development Council (NRDC), an intersectorial commission on the same lines as 
the SNEC, pointed out that in such cases it was vital that executive and advisory 
powers were clearly separated (Anon, undated). A Commonwealth Consultative 
Group on Technology Management (CCGTM) mission at a meeting at the Reef 
Hotel on August 1994 even went further to say that entities such as the NRDC 
should have a powerful "ownership" such as the head of state. 

Whatever entity is charged with ICZM implementation, it is necessary that it is 
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entrusted with legal control over development in coastal waters and submerged 
lands, otherwise ICZM will become only a paper exercise. The need to move from 
planning to implementation is very urgent. Existing plans such as the PAT and the 
EMPS should be utilized in a more operational and proactive manner. An Ocean 
Use Plan should also be initiated as mentioned previously and integration across all 
sectors especially with terrestrial land use plans must be achieved. 

Human Resources 
An obvious necessity for a rational and sustainable utilization of the coastal zone is 
an integrated institutional approach. The difficulties of such a vision and ways to 

remedy them have been discussed. The most palpable constraint is a human one, 
and this has been pointed out ad infinitum in many government documents as well 
as those from various bilateral and multilateral institutions. The Human Resource 
Development Plan (HRDP) proposes strategies to overcome the problem. Agenda 
21 also outlines capacity building objectives. These are basically functional solu
tions such as further training and education. It is the consideration of this paper that 
there may be sufficient expertise within the government, parastatal, private sectors 
and domestic households in Seychelles. What may really be necessary is a structural 
adjustment within national administrative regulations whereby these persons and 
organizations may be articulated within the system. Methods must be developed to 
identify and draw upon all and any expertise available in-country, and to motivate 
and reimburse such expertise. In particular, gender mainstreaming should always be 
taken into consideration since a certain set of women with critical skills may be 
available under certain circumstances. Some suggestions of generating expertise 
needed for integrated coastal zone management by multiplying and catalyzing 
what is locally available are given below. 

Contracting or Outsourcing 

Sub-contracting of work is becoming more and more the norm in certain developed 
countries. In the United Kingdom for example, the government has found it more 
cost effective to sub-contract certain types of specialized work normally under
taken by government agencies. The United States is probably the leader in this field 
where the many universities, multinationals, private science and technology firms, 
consultancy companies and individuals deliver quality coastal and marine work for 
the government. One of the advantages of such a system is flexibility and immediate 
accountability. Some government ministries are already out-sourcing, such as the 
Ministry of Community Development, which is subcontracting much of its land 
survey work. Privatization will undoubtedly lead to new avenues for ICZM 
programmmg. 

Portfolio Work 

It is forecasted that in the future more people will mix part-time salary work with 
other types of activities such as homemaking. Portfolio living as it is known will be 
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facilitated by technology such as fax machines and e-mail (Myers, 1990). At the 
moment there is little possibility of working part-time for any government agency 
in Seychelles. However, there may be persons, in particular spouses and retired 
persons, who may have skills useful in ICZM and who would want to work but can 
only do so on a part time basis. The Ministry of Manpower maintains a list of 
spouses who are on the job market, but usually includes only those actively seeking 
full-time employment. 

NGOs 

NGOs are relatively new in the Seychelles, but are now growing. For integrated 
and effective natural resource management in the Seychelles, the government needs 
to create enabling environments for the initiation and sustenance of local NGOs. 
(Brown et aI., 1993). There is still a mistrust ofNGOs in certain government circles. 
Althogh NGOs all over the world sometimes criticize government policies, this 
should not be used as a platform for their exclusion from the decision and imple
mentation process. NGOs may have certain weaknesses, but they have one gre:1 l 
advantage over government age-ncies: they are usually run by highly motivated and 
knowledgeable individuals who work gratis and are sometimes able to generate 
enormous amounts of enthusiasm and productivity (Carnegie Commission, 1993). 
At the Environmental Management Plan (EMP) Technical Seminar held in 1990, 
before the plan was submitted to donors, and at a high level regional meeting on 
Sustainable Development held in Mahe in 1992, the use of NGOs in integrated 
environmental management was highly recommended (Shah, pers obs; SEI/SA
REC 1992). International NGOs should also be encouraged and reputable ones 
with expertise in coastal zone management should be invited -to "set up shop" in 
Seychelles. 

Volunteers 

Volunteers from Sweden and the United States are currently serving within the 
country and in the division of Environment and have without doubt had a positive 
impact on the work of this division. Many students from abroad are also willing to 

work without pay and the Reserves of Cousin and Aride have greatly benefited 
from such students. It must be remembered that expatriate volunteers need to be 
carefully oriented, directed and counterparted at all times to ensure long term 
sustainability. Local volunteers may also be envisioned such as a team of "coast
watchers"; the enpowerment of "Honorary Wardens" is possible under the Na
tional Parks and Nature Conservancy Ordinance. 

Public PartiCipation, Education and Information 

Public Participation and Multiple Stakeholdership 
UNCED's Agenda 21 has stated that the best method for achieving proper conside
ration of environmental issues in decision making is the participation of all concer-
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ned citizens at the relevant level. In the Seychelles, although the public is sometimes 
. called upon to implement certain activities such as the recent clean-up days, private 

individuals are usually not included in the decision making that conceptualized, 
prioritized and launched these activities. For more wide-based and effective action 
and protection, people must be empowered to make decisions involving their 
environment. In addition, the involvement of stake-holders is vital to the process of 
integrated coastal zone management. It should also be noted that the Environmen
tal Management Plan 1990-2000 (EMPS) does not contain any projects incorpora
ting the concept of multiple stakeholdership. The projects which do concern 
education, training and information are planned to proceed from a top-down 
approach. ICZM planning and implementation in Seychelles must include the 
involvement (and support) of communities, service organizations, professional 
associations, private sector and private citizens. 

Education and Information 
L"!l?;islation, government policy and good intentions do not guarantee that the 
shoreline will be protected or utilized sustainably. Education and public informa
tion are vital for all the actors concerned to comprehend the issues and factors 
involved in coastal zone management. Most coastal resource systems are capable of 
providing a wide range of goods and services at no cost to humans. Many of these 
goods or services cannot be replaced at a reasonable cost. However, these are not 
understood by many people. A television program on coastal erosion was written 
by Ms Belinda Micock, a Seychellois physical planner, produced locally in 1989 and 
broadcasted several times. A cartoon has also been made locally. However, con
sistent and factual information and education programs have not been attempted. 
The Division of Environment has had an Education and Information Unit since 
1991 and it is recommended that ICZM issues are integrated into long-term and 
comprehensive educational programs focusing on specific problem-solving. ICZM 
issues raised in this paper should also be used in the current plans of the Ministry of 
Education and Culture to infuse environment at all levels of the curricula. 

Research and Monitoring 

Monitoring 

ICZM is mainly a question of problem-solving. Therefore, investment in monitor
ing systems and scientific personnel is desirable. We know very little about coastal 
zone processes whether biological or physical in Seychelles, nor are we fully au fait 
with all the conceptual and scientific tools available. Much data may already be 
available but Seychellois scientists and technicians do not have access to them. 
Conversely, there has been very little effort to gather and correlate the data gathered 
and available from the different institutions in the country. This was one of the 
major issues raised at the first session of the National Climate Committee in 1993, 
during the many meetings to conceptualize a Marine Science Center in Seychelles in 
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example is the upgrading of the Anse Kerlan road in Praslin, an area subject to high 
erosion rates. An assessment of the impacts of road development on Prasjin was 
made by a World Bank consultant (Einhoven, 1991) and it is recommended that the 
relevant parts of the report are taken into consideration if not already done so. 
Accordingly, section 7(2)(b) of the Town and Country Planning Act must also be 

modified. 

Environmental Impact Assessment (EIA) 

EIAs, also known as Impact Assessments (lAs), attempt to determine the environ
mental and social consequences of proposed development actions. EIAs aim to 

"look before you leap". With the enactment of the Environment Protection Act 
1994, EIAs will be legally necessary for projects of a certain nature and scale. With 
the assistance of a French firm, BRECHE, the government has decided what kind 
of projects that need EIAs (EMPS Project A3). The Division of Environment has 
also drawn up a list of sensitive areas which would need EIAs if development is 
envisioned there. 

It is highly recommended that EIAs are formulated and followed. In many 
countries, it is often the case that in the interests of (possible) profits, laws are 
ignored, bypassed or even weakened. However, Environmental Impact Assess
ments for development on the coastal zone are a necessity and not a luxury. The 
purpose of an EIA is not to hinder development but rather to choose the most 
appropriate and sustainable path to development. Therefore no exceptions should 
be made. Guidelines and models for EIA procedures should be drawn up, prefera
bly following those established by such organizations as the World Bank and the 
International Society for Impact Assessment. 

Coastal Land Use Planning 

Creation of State-owned Coastal Land Reserves: A new pas geometnques 

Enforcing strict management oversight and control of development on coastal areas 
is a key element of any coastal protection policy and for sustainable development. 
In the short term, such a control is a precondition for safeguarding and restoring 
coastal natural defenses such as vegetation-covered dunelands. In the long term, it is 
the only way to limit the economic losses which would be incurred by a rise of the 
sea level. In the context of such a threat, a better long term planning strategy would 
be to locate buildings and infrastructure on stable sites landward of active coast
lines, and to maintain a coastal buffer zone free of costly development wherever 
possible. The most effective way to ensure such a coastal development whilst 
preserving coastal environments, would be to re-introduce a type of Pas Geometri
ques and constitute state-owned coastal land reserves. On average, a state-owned 
coastal belt or buffer zone of 25 to 100m in width, from the high-water mark, would 
seem reasonable, though the adequate width for such a reserve depends to a large 
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extent of the coastal topography. Lorries and motor vehicles would be banned from 
entering this area and of course no development would be allowed. 

Proper Design of Coastal Structures 

Wherever the necessity to safeguard important coastal development does not leave 
any other option than building coastal protection structures such as sea-walls, bulk
heads, revetments, rip-rap etc., it is essential to minimize their negative impact as far 
as possible. Thus, the determination of the appropriate location and design of such 
structures call for comprehensive preliminary investigations in order to ascertain 
the hydraulic and geomorphologic parameters of the coastal system. 

Conservation Measures for Undeveloped Coastal Areas 

The appropriate design of coastal protection measures requires a great deal of 
research and thought. However, as an interim measure it is recommended to carry 
out simple conservative activities aiming at safeguarding existing natural defenses in 
undeveloped or little-developed coastal areas . Such activities would mainly consist 
in dune restoration and revegetation, protection of undermined coastal trees, 
relocation of access tracks, etc. 

Conservation of Biodiversity 

People, Parks and Biodiversity 

The conservation of biodiversity is increasingly receiving a stepdaughterly treat
ment by many government authorities. The major reason is that a loss of biodiver
sity is a silent crisis, where the changes taking place are not understood by the 
majority. Regarding the marine part of the coastal zone, few if any policy makers in 
the Seychelles put their faces underwater to scrutinize the hidden problems. Salm 
.(1994) points out that persons who make decisions that affect marine ecosystems 
are usually not aware of the consequences. Therefore, the paradigm underlying the 
conservation of biodiversity has to be more oriented towards the general public to 
gain support. A direct consequence of this type of thinking is that protected areas 
need to enter a new dimension where protection of biodiversity is obviously the 
main objective, but where people and development also have a place. This is a 
delicate issue and it is urged that management plans which include zoning, river 
reserves, watersheds, sustainable development by stakeholders, etc. are formulated 
and followed. This has been recommended as an urgent necessity by Young (1993 
(a)), INDUFOR (1993) and others. It is vital that the Seychellois expertise is 
utilized to formulate, coordinate and implement management plans. Expatriates 
commonly lack in-depth knowledge and experience of the local society, situations 
and context, which inevitably is a recipe for failure of any plan (which has happened 
in the past). Implementation will only be successful if management plans are 
"owned" and understood by all the relevant local groups of protagonists including 
park residents, district administrators and private enterprise and not only used by 

112 



park managers but also by planning authorities and integrated into a general ICZM 
package. Under finanzing by the European Union, IUCN is assisting the country 
in formulating marine park management plans which will use local expertise. An 

example that should be followed. 

Further, the protection of coastal species must follow a similar philosophy. The 
Conservation and National Parks Service stated in it first Annual Report, 1992, that 
conservation is about people as as much as it is about flora and fauna. Laws, habitat 
management and education will only go so far if human motivation (and often 
greed) is not taken into account. Therefore, in any discussion of coastal resources, 
win-win strategies must be employed where no party loses and resources are 
managed as weJl as possible. An example is the recent turtle protection project 
(EMPS Project }1) sponsored by the World Bank. A national biodiversity strategy 
incorporating these should to be established. 

The necessary paradigm shift as described above would require a new type of 
institution. The" re-invention" of the Conservation and National Parks service as 
the Coastal and Marine Biodiversity Agency is a high priority. The establishment of 
the agency has been approved by the cabinet and was recommended by the Arusha 
Conference. The act to set up the agency has already been gazetted, and it is 
recommended that this is presented to the National Assembly for immediate 
approval. Funds of the European Union are now available for the infrastructure 
necessary for the implementation of the agency. In addition, the proposed Biodiver
sity and Conservation Areas Act written with the assistance of FAO that will create 
an enabling environment for the agency, must also be enacted without delay. This 
act contains many modern and innovative legal elements which will act as multipli
ers to I CZM management. 

International Initiatives: Think Globally, Act Locally. 
Knowledge and participation in international approaches and initiatives have the 
potential to locally strengthen integrated coastal zone management. In particular, 
the shortcomings and gaps identified in this paper could be partially overcome, as 
far as the major actors and stakeholders are involved. In addition, such participation 
will help to avoid unnecessary duplication (IPCC, 1994). The Coastal Zone Man
agement subgroup of the Intergovernmental Panel on Climate Change (IPCC), 
working group 111, is charged with assisting coastal and island states to develop and 
implement coastal zone management plans by the year 2000. Seychelles is represen
ted by the Director of meteorological services at the World Meteorological organi
sation (WMO) and the IPCe. It is highly recommended that use is made of the 
methodologies and guidelines being developed internationally, such as the IPCC 
Common Methodology. The Global Sea Level Observing System (GLOSS), of 
which Seychelles is a participant, should continue to be supported. Further, data 
should be made available to local researchers which is not the case at the moment. 
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Regional approaches can complement and strengthen activities at the national and 
international levels. They involve formal agreements, priorily-setting exercises, 
workshops and the exchange of practical experiences. For example, a regional 
approach can give proper recognition to the importance of ICZM in small-island 
states and mainstream funding. 

The major weakness in the countrys involvement in international initiatives as 
regards ICZM, is that there is little participation by non-governmental entities and 
stakeholders in Seychelles. Further, the public is not aware about the international 
initiatives taken by Seychelles except for perfunctory news items in the media. For 
example, there were no public documents or general public meetings regarding 
initiatives taken and results from UNCED, neither from the Small Islands States 
Conference in Barbados which was generally the case in many other countries. 
ICZM is a participatory process and it is recommended that the involvement of 
non-governmental entities and stakeholders in international and regional directions 
is seriously taken into consideration. Mechanisms must be developed to allow 
various types of participatory approaches. 

Figure 10.1. Summary of recommendations 

OBJECTIVE ACTION 

Capacity Building 
Institutional Unkages 

Human resources augmentation 

Education & Public PartiCipation 
Participation 

Education 

Pollution Control 
Waste Water management 

Entrust one entity with ICZM supervision. 
Provide legal control over development in coastal waters and oceans. 
Make coastal zone management entities more transparent, 
participatory and accountable. 
Divide executive & adviSOry roles. 
Make provision for Ocean Planning. 

Use innovative methods for circumventing traditional personnel 
constraints such as: gender mainstreaming, contracting private 
enterprise, making part-time work in government possible, 
encouraging NGO-participation and the use of volunteers. 

Engage the government in power-sharing of coastal responsibilities. 
Actively involve private citizens and organizations in the 
decision-making process. 

Provide consistent information on value and status of, and threats 
to coastal resources. 
Initiate educational programs with specific problem
solving of coastal zone issues. 
Integrate leZM issues in Education curricula. 

Implement central treatment plants as priority. 
Use package plants where appropriate. 
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Solid waste management 

Management of Development 
Eco-tourism 

Road Development 

Environmental Impact Assessment 

Research and Monitoring 

Coastal land Use Planning 
Buffer Zones 

Design of structures 

Conservation of undeveloped coasts 

Conservation 01 Biodiversity 

Support intematlonallnitiatives 

Encourage good practices by zonation, incentives, education 
and technical assistance. 
Continue regular monitoring. 

Formulate action plan based on multidisciplinary 
approach and locally sustainable methods and mechanisms. 
Encourage good practices, recycling and recovery in local 
manufacturing industries. 
Promote use of economiC instruments and other type 
of incentives. 
Carefully evaluate appropriateness of proposals made 
by foreign consultants. 

Implement a national policy on eco-tourism. 
Ban sale of marine souvenirs. 
Zone tourism activities. 
Plough tourist fees back to National Parks. 

Assess impacts of all road developments. 
Modify law so the improvements of road are included 
in Planning Act. 

Ensure across the board implementation of EIAs. 
Regularize EIA procedures based on international 
models as appropriate. 

Collect all available information on coastal zone by 
literature searches, etc. 
Develop simple monitoring techniques to be carried out 
by low level personnel & students for provision of long 
term data series. 

Establish coastal buffer zones wherever possible. 
Prevent development of these zones. 

Evaluate appropriateness of coastal protection 
engineering structures before implementation. 
Conduct hydraulic and geomorphological studies when 
siting these structures. 

Augment natural defenses. 
Restore dunes and prevent sand mining. 
Protect vegetation. 

Formulate practical management plans for national 
parks incorporating zonation etc. 
Establish a national Biodiversity Strategy. 
Involve stakeholders in decision-making. 
Use win-win strategies in resource management. 
Establish Biodiversity Agency immediately. 
Enact proposed Biodiversity and Conservation Areas Act. 

Make information gained from international meetings and 
conventions freely available. 
Organize workshops to educate the public concerning 
these meetings. 
Include non-governmental t,ltities in participation in 
international meetings and conventions. 
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CONCLUSION 

"Because of the complex networks of interacting components, w e cannot predict 
exactly what will happen when a specific environmental britton is pushed a certain 
distance. " 
(Aubrey, 1993) 

The coastal areas of the Seychelles are without doubt the most productive and 
richest natural" capital" of the country, as well as areas where user conflicts for 
space and resources are the most pronounced. The coastal zone supports most of 
the population and industries. A number of laws, plans and organisations interact 
on parts of the whole coastal zone jigsaw. Nevertheless, the size of the country, 
though rendering it vulnerable to changes, also provides a window of opportunities 
to redress negative trends of development and address global climatic changes. The 
policy direction taken at the Arusha Conference in 1993 is a step in the right 
direction. There is no "true way" or Rosetta Stone for ICZM implementation, but 
case studies from around the world indicate that co-operation and co-ordination 
among sectors, integrating governmental, private and non-governmental interests 
are important. Elements such as legislation and non-regulatory plans and guidelines 
already exist but constraints which include sectoral interests and lack of manage
ment capacity can hinder ICZM in Seychelles. 

For any ICZM programme to succeed, there must first be a recognition that the 
coastal zone is not being managed in an integrated and fully satisfactory manner. A 
will to change, leading from the top to the bottom, should be the next vital step. 
Therefore, it is important to get a "buy in" from the highest levels of government 
and business. There must also be a commensurate understanding that a high level of 
uncertainty exists regarding coastal zone systems. Our knowledge of what will 
happen when we do something in the coastal zone or when we push an "environ
mental button" is limited. As a consequence, the precautionary principle must be 
adopted regarding any development actions. A recognition of not necessarily what 
we know, but rather what we do not know must guide our actions on the coastal 

zone. 
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CASE STUDY: 

A COASTAL ZONE STRATEGY FOR 
BEAU VALLON BAY 

byR.PAYET 

Introduction 
On the main island of Mahe, Beau Vallon comes out as one of the top tourism spots 
on the island. With a long beach and calm seas, the Beau Vallon bay provides an ideal 
mecca for sun-seekers from practically all over the world. Beau Vallon is also a 
rather densely populated developing region surrounding the coastal waters. In 
addition, the bay is a good resource for fishing, and the coral reef ecosystem 
provides excellent breeding grounds for certain types of fish. 

Various economic activities take place within the Beau Vallon Bay area, including 
tourism, recreation, restaurants and artisanal fishing. Beau Vallon is therefore a very 
important coastal area for Mahe and numerous threats which may lead to subse
quent degradation of the coastal zone has been identified. As a result, the main 
ultimate objective of this exercise is to provide strategies to ensure sustainable 
development and use of the Beau Vallon coastal area. 

Objectives 

• Review the coastal development activities in the Beau Vallon Bay coastal zone. 
• Examine the impacts of the development activities on the environmental and 

tourism value of the zone, by identifying sources and stake-holders. 
• Propose a coastal zone management strategy for Beau Vallon, by considering 

socio-economic development options, environment protection options and 
coastal protection options. 

Physical Characteristics 
Situated at the north-west end of the island of Mahe, Beau Vallon Bay is shaped like 
a "blunt angle", with the beach bounded to the north by weathered rock outcrops 
(towards Glacis) and to the west by gigantic granitic cliffs (towards Dans Zilles). 
The coastal plateau is quite wide at the corner of this "blunt angle" (about 2km 
wide) which subsequently narrows down to barely a few metres at the two _ 
extremities of this" angle". 
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In general, the climate of the Beau VaHon Bay coastal zone is typical of that of the 
whole of Mahe, which experiences a mean annual rainfall of about 2 524mm. The 
relatively strong south-east trade winds blow mainly from May to October and 
bear significant influences on the forces governing the movements of the coastal 
waters. During the north-west monsoon, from December to March, heavy rainfall 
is a usual characteristic. The weak nature of the tidal currents that govern the bay 
does not insure a sufficient renewal of water from the ocean body. As a result, the 
bay which is situated out of reach of the strong south-east swells receives a net 
surplus of fresh water from inland. Studies performed by SETOI (1990) found two 
distinct current movements within the bay. During the SE monsoon the currents 
veer counterclockwise in the bay, whilst in the NW monsoon, they reverse to 
clockwise directions. 

Overlooking the Beau VallonlBel Ombre area are heights of up to 830m in altitude 
at Perard in the Morne Seychellois mountain group. The area of the catchment 
basins are very small. Moreover, the soils consist of highly impermeable granitic 
sands and clays formed by decomposition of the granites, overlain by a layer of 
topsoil. Except in specific conditions of substratum fracturing, there is no in-depth 
seepage and accordingly there are virtually no groundwater reservoirs. In spite of 
the retarding effect of the very dense vegetation, the runoff water concentration
times are very short (15-60 minutes). As a consequence, rainfall immediately causes 
flooding in certain areas. The coastal plain consists mainly of sandy (alluvial) soils, 
with a high permeability potentials. 

Most of the streams that empty into the bay are littered with granite rocks which 
create individual pools of stagnant water and irregularities in the breadth of the 
river, and are often flanked on their banks with trees, shrubs and grasses. 

Figure 1. River and Catchment Area Characteristics 
Adapted from DOE-PC, unpublished data (199111992); SETOl, 1990 

Catchment Area/River Surface Area (ha) Length (km) Pollution Load 
(BOO, kg/d) 

Saint Louis River 389.5 8.85 69.55 
Mare Anglaise River 182.8 2.37 70.58 
Sullivan River 143.1 3.64 111.45 
Mamzel Anna River 79.0 1.88 8.37 
Athanas River 73.5 1.42 74.57 
Loizeau River 17.9 1.04 23.27 
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Ecological Characteristics 
The ecological characteristics of the Beau Vallon Coastal zone are numerous, both 
spatiaJJy and in biodiversity. They include brackish water marshes, coastal vegeta
tion, coral reefs and other marine fauna and flora . 

Of the few remaining brackish-water marshes on Mahe, the one at Boabab Pizzeria 
and in-between Beau Vallon Bay Hotel and Fishermans Cove Hotel is an epitome 
of the reclamation of such biologically diverse ecosystems in the past. Various 
species of mangroves are predominant and a host of crab and bird species are also 
often found. Such marshes have a typical conductivity of 1.3 ES and total, sus
pended solids are of the order 0.67 mg/] (Pollution Control unpublished data, 
Division of Environment). The amount of dissolved oxygen is usually very low, 
ranging from 2 to 4 mg/ 1. This often induces anaerobic conditions within the marsh 
area. These marshes act as buffer zones to reduce fresh water intrusions on the coral 
beds, provide a zone of stabilisation and degradation of organic matter. 

The coastal vegetation is strongly characterised in Seychelles and conveys a very 
important role in the stabilisation of coastal sand dunes, prevention of coastal 
erosion and to provide shelter for beach scavengers. Two distinct zones are ob
served (see also Taylor, 1971) namely the "Outpost Species", for example Ipomea 
sp., Scaevola sp. and Tournefortia sp., and the "Inner Littoral Zone" which consists 
of the familiar species of Casuarina sp., Callophylum sp. and Terminalia sp. The 
natural zonation of these types of vegetation which stabilise and maintain the beach 
has been greatly disturbed by human activities. 

The coral reefs in the Beau ValJon Bay are predominant at the southern part of the 
bay, but they lack biodiversity. These poorly developed embryonic reefs are made 
up of an inner reef flat, a reef front and an outer slope. Other coral reefs are also 
present at depths of 7 to 20m beyond the outer slope. Unfortunately, soft coral 
which thrives on organic matter enrichments are thought to be competing with 
existing coral species. The coral reefs are poorly developed in the bay due to the 
desalinisation of the sea water from inland fresh water. There is also an extensive 
seaweed bed between the beach and the reef flat. Its role is very important, 
especially in the Beall Vallon bay. These seagrass beds are able to soak up nutrient 
influxes from the coast and therefore provide a line of protection for the coral reef 
(SETOl, 1990). 

Socio-Economic and Developmental Characteristics 
The demand to meet higher socio-economic standards, concerted with an increase 
in the population, has turned Beau VaHon Bay into one of the best tourism centres 
on the island. 
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Recreational Sector 
Beau VaHon is a very important zone 
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Restaurants Sector 
Over the past few years numerous restaurants, often with specialist food have 
sprung up within the zone. These restaurants are famous with the tourists as well as 
with the local community. The potential that restaurants will enable more available 
jobs is very important. Few of these restaurants are situated on the beach front. 
Most of them are located on the coastal plain or on the hilly slopes overlooking the 
bay. One particular restaurant which has been constructed near a river mouth 
causes adverse consequences to the normal drainage pattern. Restaurants also 
generate employment and economic activity in the field of agriculture, fisheries and 
food processing. 

Housing Sector 
In Seychelles, housing is fundamentally based on one-family individual houses. 
Despite recent efforts, collective housing (two-storey buildings) are still unpopular 
with the local community. Modern housing is found in the area, chiefly occupied by 
expatriates or Seychellois executives trained abroad. The more traditional housing 
has a lower-key lifestyle. 

According to the general census of 1987, approximately 75% of the houses in the 
Beau Vallon Bay area are served by a network that supplies potable water. This 
proportion should increase to 85% in the next five years. With an estimated 
population growth-rate of 1.17% per year, the population in Beau Vallon is 
expected to rise from 7 256 (1987 data) to 10 837 by the year 2010. This will 
probably be due to urbanization and concentration of economic cultures in the 
northern parts of the island. 

In the absence of collective sewerage infrastructures, the existing houses are equip
ped with simple septic tanks followed by a cesspool or a dry-pit from which the 
overflow waters seep into the ground and rivers. 

In the 1987 census, 15 % of the houses were declared to be unequipped with modern 
lavatories: latrines in the best of cases, and sometimes without any equipment. The 
latter means that pollutant materials are spread on the ground surface. 

It is now very common for households to rear pigs and chicken close to their 
homes. This increases the level of human impact on the surroundings as animal 
slurries are more destructive than that of humans. According to a survey made at 
Beau Vallon, quite a number of households (even those living in flats) have pig sties 
with slurry pits and outfalls near the river (Payet, unpublished, 1992). 

Plans for the sub-division of land are already under way, and flat units constructed 
over the next five years are likely to cause a further increase in the population and 
land use conflicts. 
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Pertinent Issues 
The evaluation of the socio-economic aspects of the Beau Vallon Bay area under
scores certain issues for the rehabilitation of the coastal environment of the region. 

• Beau Vallon Bay is an important touristic region and the development of an action 
programme to oversee these activities is of an immediate necessity. 

• Manifesting the opinion that Beau VaHon Bay is only for tourism has invoked a 
sense of laissez-faire on parts of the local community. A community educational 
programme would implement a sense of awareness as well as a prevention
oriented approach to environmental protection. 

• The artisanal fishing activities should be sustainable, possibly by a proper 
exploitation of fish resources and a protection of the reef ecosystems from 
pollution and human impact. 

• Installation of proper sanitation facilities and domestic waste disposal is a 
problem associated with a too rapid touristic and urban development. A balance 
based on an economic appraisal needs to be resolved to cope with these needs. A 
planning program involving suitable land-use practices and development pat
terns appropriate for conditions in the Beau Vallon area would cut down the 
impact of pollution. 

• Poverty, the cost of life and community priorities, is another very important 
aspect to consider. Proper sanitation facilities require financial input and river 
clean-up operations require community teamwork. 

Current Environmental Status 
It is important to consolidate and expand any relevant ongoing development 
activities that divulge in sound environmental practices on the coastal zone of Beau 
Vallon. The key to sustainable development is a wise management of the national 
resources, and should take into account: 
• The assimilative capacity of Beau Vallon Bay 
• The objectives of the development as defined by national priorities within the 

sustainability framework 
• The economic feasibility and long-term benefits of these development activities 

The present status of the environment at Beau Vallon is a result of: 
• The unforeseen development of high density human settlements in an 

area of high touristic value 
• The generation of domestic waste linked to both the growing population and 

tourism 
• The uncontrolled siting of proper sanitation facilities 
• The expansion of hotel facilities with too little attention given to coastal protec

tion and adequate sewerage facilities 
• Improper management of river and marsh water quality 
• Lack of community and stakeholder participation in the decision-making proce

dure, environment and coastal protection programming 

131 



Pollution sources 
The Beau Vallon Bay area contains no industry and is completely handed over to 
tourism and residential use. The pollution sources are therefore easily identified: 
• Large hotels and small family-owned hotels 
• Restaurants 
• Residential subdivisions 
• Recreational activities 
• Cottage animal husbandry 

Coastal Erosion 
The issues and impacts concerning coastal erosion at Beau Vallon have been 
thoroughly discussed in the main paper "Coastal Zone Management in Seychelles". 
The following aspects at Beau VaHon Bay require a close scrutiny: 
• Tourism development on the beach front 
• Destruction of sand dunes and natural coastal vegetation 
• Introduction of erosion control measures, especially revetments and groynes, 

without proper mitigating evaluations 
• Interference with outlets and other hydraulic mechanisms which maintain 

current regimes in the bay 
• Poaching of beach sand for construction 

Although Beau Vallon Bay currently is not under a major threat from coastal 
erosion, it is an important consideration often disregarded in the planning of 
sustainable tourism (Tilly, pers. com., 1994). 

Climate Change Issues 
Substantial climatic changes have occurred in the Seychelles in the last 100 years 
(Stoddart and Walsh, 1979). Anomalous weather conditions have been recorded by 
the Meteorological Services Division on Mahe. Fluctuations in rainfall can result in 
ecosystem changes which may have happened on Aldabra (Shah, 1992). A rise in the 
sea level would be catastrophic for the coastal zone, the newly reclaimed areas and 
the low coral islands; the majority of the population and infrastructure would be 
affected. 

Changes in sea-surface temperatures would be disastrous to the coral reefs of the 
Seychelles. Coral bleaching, which has become a world-wide phenomenon, can be 
caused by prolonged elevated water temperatures. Death of coral reefs would affect 
fisheries and probably increase coastal erosion (Shah, 1993). 

Exercise: A Coastal Zone Management Strategy for Beau Vallon 
The following exercise would be complete as part of the case study. It demonstrates 
in a very simplified manner, the different steps in the development of an appropriate 
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coastal zone management strategy to address activities, their impacts and their 
planning and mitigation. The following is an example. 

Step 1 
List current activities and their related impacts at Beau Vallon Bay. 

Activity 
Eg. Artisanal fisheries 

, 

Impacts-Issues-Problems 
Over-fishing, destruction of coral reef, marine pollution 
and debris. 

Step 2 
List and analyse the different objectives and criteria for formulation of the 
strategy. 

Objectives 
Eg. Artisanal fisheries is an important 
economic sector, and should be preserved. 

Criteria 
Program for sustainability required (costs to the 
environment should be considered). 

Step 3 
Formulate the CZM strategies based on scenarios. 

Strategy 
1. Consolidate the sector of artisanal fisheries. 

,~ 

Strategy Socio-Economic 
Development 

1 Favourable 

I 
I 

Description 
A program should be developed to address resource 
management. education and environmental protection. 

-
Environmental Coastal 
Protection Protection 
Acceptable Acceptable 
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Step 4 
Evaluate the different strategies based on economic development cost, 
environmental quality, capital investments and long term protection. Use an 
appropriate weighted number to conduct the final evaluation. 

Strategy EDC EO CI LTP _l 
Continue as usual 
Resource Managem ent 
Resource Managme nt + Education 
Resource Managem ent + Education 
+ EnVironmental Pro tection 

~ 

EDC = Economic Development Cost 
EQ = Environmental Quality 
CI = Capital Investment 
LTP = Long Term Protection 
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low low 
Med low 
Med Med 
High High 
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CASE STUDY: PORT VICTORIA 

ENVIRONMENTAL OPPORTUNITIES, 
DEVELOPMENT & THREATS 

by S. ANDRADE 

Introduction 
Seychelles is a nation of islands situated in the south-western Indian Ocean, outside 
the east-african coast. It has been referred to as a "sea locked country", depending 
on the sea for food, transport, trade etc. 

The Repu blic of Seychelles comprises some 115 islands and islets. The total land 
area amounts to some 455.3 square kilometres. These are scattered over a vast 
expanse of water. Its EEZ is estimated to more than 1 million square kilometres. 
The population, close to 68 000, is mainly distributed on the Mahe, Praslin and La 
Digue islands. The capital Victoria is situated on the island of Mahe, which also 
contains the only international airport and seaport. 

Port Victoria 
Port Victoria is situated on the eastern side of Mahe Island within close proximity of 
the capital Victoria. It is well sheltered by reefs and some inner islands. The area 
comprises two ports: the fishing port (operated by the Seychelles Fishing Authority 
- SF A) and the commercial port (operated by the Port and Marine Services Division 
(PMSD) of the Ministry of Tourism and Transport (MT&T), the Government of 
Seychelles - GOS). The two ports share a common channel and an outer anchorage, 
and are separated by a yacht basin. 

Following the opening of the Suez Canal in 1869, maritime traffic called Seychelles 
mainly for supplies and water, en route to and from Europe, possibly also for 
repairs and limited cargo working. In time, the trade between India and East Africa 
resulted in regular calls to Seychelles when MM, BISN and RIL-lines with SCI 
vessels joined the schedules in the 1960's. Cargo and passenger vessels were regular
ly going back and forth via Port Victoria. Barges and tenders were handling 
passengers and cargo at the anchor of Ste. Anne Island. 

The "Long Pier", a jetty for lighters, was operated in what today is the Fishing Port. 
Handling of cargo, which at the time was breakbulk, was mainly done manually 
with the exception of a crane, winch or derrick to handle the heavier loads. Small 
coasters, which were docked overside the lighters, could be used at the Long Pier. 
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These were among others Southern Line vessels operating from Kenya with 
transhipments destined for Seychelles. 

Port Victoria - Development of Commercial and Fishing Ports 
Following the decision to open Seychelles to international tourism, an international 
airport was built at Anse Dejeuner. It was commissioned in 1972. The airport 
opening, and the introduction of direct flights to European, regional and other 
destinations, resulted in the phasing out of ocean going passenger services for 
obvious reasons. 

About the same time, a new deep-water port of 240m OL quay was built. This gave 
birth to Seychelles first commercial port on Mahe Quay, commissioned in 1974. 
Passenger facilities that were incorporated in the construction of the port had to be 
converted to alternative use since the bulk of passengers were arriving and depar
ting by air. 

At the time, the airport and commercial port projects were financed by the British 
Government. Although originally deemed non-essential, a second hand tug was 
urgently procured. The prevailing monsoons dictated the need for tugs to assist in 
safe docking and undocking manoeuvres. 

Between 1974 and 1985, the Fishing Port (then the Long Pier) catered for Inter 
Island Services (by government ferries) and for shallow draft fishing vessels such as 
long liners, pole and line vessels. Some modification was undertaken to convert the 
Long Pier into the present OTQ. 

The introduction of commercial fishing vessels, containers and the larger container 
carriers stressed and dictated the need for improved port facilities. A port extension 
project was launched in the early 1980's. The project was among others financed by 
IBRD, ADB, BADEA, the Kuwait Fund and the Norweigian Government. 

The project in itself was ambitious. When completed in 1985 it resulted in the 
following: 
• Dredging of harbour areas and removal of coral heads and obstructions 
• Widening and deepening of approaches and the turning basin 
• Reclamations between Port Victoria and the airport to create much needed land 

for development projects in addition to extending areas in both the fishing and 
commercial ports 

• Extension of the Commercial Port quay and the rehabilitation by 105.6m and 
24.8m, respectively 

• Repairs on the deck and underdeck of the old Mahe Quay built in 1974 
• Construction of a tug lay-by 
• Construction of a quay (NTQ) in the Fishing Port 
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The study was commissioned with the assistance of the World Bank. 

Basically, the position is that on 28 November 1990, Seychelles acceded to the 
International Convention for the Prevention of Pollution from ships. The conven
tion from 1973 and the amended protocol from 1978 (with the exception of 
Annexes 111, IV and V) is generally referred to as Marpol 73/78. Seychelles is 
therefore obliged to comply with the requirements of the convention. 

The Marpol73178 Convention 
Broadly speaking, the Convention, initiated through IMO - a UN agency, seeks to 
preserve the oceans and seas. Therefore it is an important instrument in protecting 
the sea from pollution generated by ships. Among other things, the dumping of 
various harmful or detrimental substances is restricted. 

Therefore, ships as well as countries are required not to dispose of these substances 
at sea. The convention requires that ships waste is brought to port where it will be 
received and appropriately taken care of with no harm to the environment. 

The Implications of Marpol73178 
Marpol 73 / 78 deals with different types of pollutants through five basic annexes: 

Annex I 
Annex II 
Annex III 
Annex IV 
Annex V 

Oils and oily mixtures 
Noxious liquid substances (chemicals) in bulk 
Harmful substances carried in packaged form 
Sewage 
Garbage 

Annex I and II are mandatory, the remaining being optional. Annexes I, II and V are 
currently in practice, wheras Annex IV is not. The provisions of Annex III are being 
implemented through the IMDG Code. On the other hand, Seychelles has not 
acceded to Annexes III, IV and V. 

The Tebodin Study looks at the compliance of each annex requirement and pro
poses recommendations. As a member state of Marpol 73178, Seychelles is obliged 
to provide reception facilities for waste from ships calling at its port. 

For reasons of its mainstay - tourism and fishing economies - and because of its 
desire to adhere to its obligations; Seychelles plans to establish reception facilities in 
Port Victoria. Marpol73/78 only specifies the requirement of the reception facilities 
and leaves the treatment and ultimate disposal of such wastes to the receiver. 

From the very beginning, in an endeavour to protect its seas, natural beauty, 
tourism industry etc, Seychelles has aimed strongly at a combined treatment and 
disposal of both ship-generated and land-generated wastes (including fish waste) to 
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be carried out in an efficient and environmentally safe way. However, it was not 
considered a major problem due to the country's unique size and population vis-a
vis the anticipated small volumes of ship-generated wastes. 

Implementation o/The Marpol73178 Convention 
Although the Marpol Convention has been adopted by many countries, its imple
mentation is grossly lacking for various reasons. These include technical know
how, legal infrastructure, financial constraints, effective policing etc. 

On the other hand, in attempting to deal with substandard (or unseaworthy) vessels 
and crew, unscroupulous owners and masters etc, many regional ports and 
countries have agreed to cooperate closely in dealing with these issues. 

A system generally referred to as "Port State Control" is under pressure to include 
the monitoring and compliance of the Marpol 73/78 Convention requirements. 

Exceptions to (and Shortcomings oj) Marpol73178 
In spite of all its positive intents and purposes, the Marpol Convention also has had 
some serious drawbacks, includig the following: 

• Although it is important to receive ship generated waste ashore, the convention 
does not absolutely prevent the dumping of ships waste at sea. Under specified 
conditions, discharge of waste is permitted to a certain extent. 

• Ships cannot be forced (under Marpol regulations) to deliver waste to reception 
facilities in ports. This implies that countries must provide for this requirement 
under their own legal system or legislation which in itself must be strong and 
forceful. 

• As a result of the latter, or the lack of supportive local legislation, ships do not 
always deliver their waste even if such facilities are provided in a port. 

• Ships will probably leave their waste to reception facilities only if the following 
conditions are met: 
- Charges against the ship or the service should be small or non-existing 
- No time-loss during waste handling operations - ships business such as 

cargo working should be prioritized 
- Effective monitoring, policing, arrest, conviction and action so that the 

ships run a significant risk of getting caught while illegally discharging 
waste at sea 

- Penalties for illegal discharge should be so high or of such a nature that 
ships are unwilling to take the risk 
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• Marpol 73/78 does not apply to any warship, naval auxiliary ship or other ship 
owned by a state and used for governmental non-commercial services. Research 
and coastguard vessels belong to this category. However, it is the states responsi
bility to ensure that these ships act in a manner consistent with Marpol, as far as 
is reasonable and practicable. 

Annex 1 - Oils and Oily Mixtures, for example Oily Wastes 
This is a delicate issue with a direct bearing to the tourism and fishing industries in 
Seychelles. Presently, there are neither a reception or a treatment facility for oily 
wastes in Port Victoria although small volumes may be landed in drums. 

Oily Wastes from Ships 
These normally comprise of: 
• Spent lubricants from engines and refrigerating compressors. The Tebodin 

Report estimates some 600MT a year from fishing fleets alone. The volume of 
spent lube oil from other naval sources is deemed to be negligible. 

• Oily water from machinery spaces (bilges) and probably ballast. On average it is 
estimated that liner vessels will generate 2MT for each vessel, with fishing vessels 
generating an average of IMT each. The total yearly amount is estimeated at 
550MT. 

• Oily sludges generated by fuel processing aboard ship. A yearly estimate of 
350MT is envisaged by Tebodin (with a maximum of 15MT a day). 

• Oily water separators that fail. 
• Bilge water with spilled diesel fuel that is pumped overboard. Ports handling 

ocean going tonnage should be able to accept a minimum of 1 OOMT of bilge water. 
Ships equipped with oily water seperators are not expected to require substantial 
reception facilities if the effluents are permitted to be discharged in port areas. The 
local set standard is 5ppm, as compared to the IMO limit of 15ppm. 

• Ballast water is usually unloaded and discharged when a ship in ballast loads in 
harbour. IMO guidelines suggest that "means should be provided for the 
acceptance of oily ballast from bunker tanks and the wash water and residues 
which result from the cleaning of bunker tanks and sludge tanks". 

Data or information is not available on how ships dispose of their oily waste, 
implying that a significant part which is generated by seineurs probably is dischar
ged at sea. In addition, there are no facilities where leisure yachts can leave their oily 
waste. 

The coastguard is said to collect waste lubricating oils in drums from its own vessels 
and store it on their premises ashore. 
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Land-generated Wastes 

Oily waste generated ashore originates from the following sources: 
• Transport systems (vehicles, trucks, buses), mechanical equipment from work

shops and garages, local boats and hirecraft, as a result of a change of oil or 
lubricants in general. 

• Industry - mainly electrical generators. In addition to regular oil change, they 
produce some 18MT a year of oily sludge through centrifugation of fuel oil. 

• Solvents. Paint factories produce about 7MT a year. About 600MT spent lube oil 
a year is anticipated to be generated locally on Mahe. 

Others 
Aside from oily wastes generated on ship and ashore, it is also important to consider 
the following: 
• Accidental spill of lu bes and fuels (during the process of discharging storage and/ 

or bunkering). 
• Maintenance and possible rupture of underwater pipelines. 
• Positioning of fuel lines under or over water areas. 
• Fuel transfers between vessels . 
• Receipt, storage and reshipment of refined petroleum products by Seypec (for 

overseas clients) and the possible consequences of a discharge of ballast water in 
harbour areas. 

• A possible increase in traffic and volume of ship-generated waste as a result of 
changing government policy. 

Annex II - Noxious liquid Substances (Chemicals) in Bulk 
Although mandatory, there appears to be no trade in noxious liquid substances 
carried in bulk for the moment. Its requirements of compliance does not apply to 
Seychelles. 

There is a need to observe whether the promotion of industry in Seychelles will 
develop any such traffic or trade. Spent brine is not considered to be a noxious 
liquid substance, as mentioned in Annex II, and may be discharged at sea. However, 
the discharge of spent brine concentrates will be discussed under Annex V. 

Annex III - Harmful Substances Carried in Packaged Form 
These substances do not require the provision of facilities for ship generated wastes. 
They normally relate to freight or cargo and are being implemented through the 
IMDG (International Maritime Dangerous Goods) code. The Annex is optional. 

Annex IV - Sewage 

Ship-generated sewage 
This Annex is not mandatory but optional and has not been adopted by SeycheJles. 
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There is no collection or treatment facilities for ship-generated sewage in Port 
Victoria. On the other hand, efficient collection of sewage could be very difficult 
since not all ships are equipped with holding tanks. Marpol 73/78 permits the 
discharge of ships sewage if the vessel is more than 12 nautical miles from the 
nearest land. This implies that sewage may not be discharged in harbours, ports nor 
in territorial waters. 

Sewage discharge is determined by the age of the vessel (whether or not it is 
provided with holding tanks), the size of the crew and/or the number of passengers 
utilizing onboard facilities during the ships stay in port, the quantity of sewage 
generated per person a day and the duration of the ships stay in port. 

The collection of sewage from vessels in port becomes a difficult, if not an impos
sible, task when: 
• Ships are not fitted with holding tanks and flush directly overside, for example 

fishing vessels. 
• Holding tanks are inadequate or too small for the crew or passengers accommo-

dated on board. 
• The categories of vessels differ in type, use or nationality. 
• Berthing and anchorage is scattered over a wide area. 
• There is widespread accostage within the commercial, fishing and private ports. 
• Multiple overside berthings are adopted for the purpose of a maximum number 

of working vessels within a limited space. 
• There is a frequent shifting of vessels between berths and ports. 
• There are no service facilities for visiting yachts. 
• There is no yacht marina. 

In spite of the difficulties outlined above, the ship-generated sewage in Port Victoria 
is calculated as: 
• On average - 55m3 a day 
• At maximum - 380m3 a day 

These figures are low when compared to the current flow rate of 1 347m
3 

a day for 
land generated sewage. 

Shore-generated Sewage 
The port area is already connected to the only existing sewage treatment plant 
which is situated in Victoria. New buildings and industry will successively be 
connected to the sewage system. In spite of the commissioning of several studies, 
there is no firm decision on which method of sewage treatment and disposal that 
should be used. Therefore, no decision has been taken to retain or reject any of the 
alternatives reviewed in the Sewage Ponds Project. 
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It is quite possible that sewage penetration could result in a significantly greater 
pollution of the coral fill than the maximum anticipated pollution from ship
generated sewage. On the other hand, the opinion is that the capacity of the new 
sewage treatment plant will be sufficient in coping with the minor volumes of 
sewage generated by ships, if a decision is made to collect it. Hence, the construc
tion of a treatment facility for ship-generated sewage is not recommended by the 
consultant. 

Others 
The canning factory has ambitious plans to increase its production from some 
50MT a day to 120MT a day. Plans are already underway for the expansion. Much 
of the waste water generated in the preparation and production processes is either 
transported to the sewage system (untreated) or discharged into the fishing har
bour. The waste water includes scales, fish blood, fish waste, oils and cooking liquor 
(rich in soluble proteins) that usually discolour the harbour waters. 

This discharge of effluents is directly attributed to the breakdown of the centrifugal 
pump. Due to the lack of spare parts it has not been repaired. Presently 300 litres of 
fish oil a day, that used to be retrieved and utilized as a fuel ad dive for the boilers in 
the cannery, is discharged directly into the harbour. This issue will be further 
discussed under Annex V - Garbage. 

Annex V - Garbage 

Ship-generated Garbage 
Although in force, Annex V is optional and has not been acceeded to by Seychelles. 

Ship-generated garbage was in the past collected and dumped at an approved 
dumping site at sea (near Ste. Anne Island). However, this practice has since long 
been closed. 

Presently, ship-generated garbage is collected by barges. These are operated by 
licenced" maintenance contractors". For a fee, they subsequently dump the garbage 
at the (land fill) municipal dump at Providence. This practice is said to be authorised 
by the Division of Environment (DOE). However, particularly where kitchen 
offals and food leftovers are concerned, it is in direct contradiction to the Public 
Health Act, Animals (diseases and imports) Act and Plants, Pests Ordinance. 

Bins, provided on the quayside, are meant for waste paper, bottles, cans, empty 
cartons and the like and should not contain food offals or leftovers, whether meat, 
vegetables or plants. The garbage fee of SR. 10 a day was withdrawn in September 
1994 when new competitive tariffs were introduced to make Port Victoria the 
cheapest in the region. 
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Although the separation of garbage onboard ships is deemed necessary, for various 
reasons it is not feasible to do this in an efficient and complete way (to separate 
kitchen offals and food leftovers from other garbage for example). There is always 
the possibility that such garbage is mixed or goes astray at time of collection or 
disposal. Organized smuggling of garbage by contrabands is also possible. 

Garbage contractors are licenced by SLA with little or no reference or coordination 
by the port. Boats that are used for garbage removal are cumbersome and unspeci
alized. All garbage is not placed in garbage bags and expired items are often landed 
for disposal through the garbage boats. Whether or not all these end up at the land 
fill is questionable. In addition, garbage boats collect bruised or rejected fish and 
dispose these at sea or on land. 

Finally, it is assumed that the large number of cruise ships calling Port Victoria 
cannot be maintained at its current pace over an extended period. 

Land-generated Garbage 
The current method of garbage-collection that use roadside bins and self-compact
ing or open refuse trucks is inadequate and leaves much to be desired. Disposal by 
dumping at the land fill with possible compacting in trenches is also grossly 
inadequate. 

These methods are considered to be health risks. They bring opportunities for the 
propagation of rodents, vermins and pests and cause odour and stench. In addition, 
the leachate penetrates the coral fill and probably seeps into the marine environ
ment. There are several reports of dead fish in certain areas. Also, the existing dump 
site is not considered appropriate. 

Others 
Aside from the dumping of household and industrial garbage at Providence, offals 
from the canning factory, rejected fish from 5MB Fish Processing Division and 
probably offals from the abattoires are dumped at the land fill. 

Suggestions, Proposals and Recommendations for Disposal 

Annex 1- Oil and Oily Mixtures 
It is necessary to provide reception and treatment facilities in Port Victoria, since 
none of these exist. It has not to do with the fact that the annex is mandatory or that 
it has been acceded to by Seychelles, but rather because there is a dire need to tackle 
this issue from all angles if we are to protect our environment from pollution of oily 
waste, whether from ship or shore. Our delicate tourism and fishing industry 
depends on this. This is particularly necessary if the recent drive to establish 
Seychelles as an international business tuna transhipment and redistribution centre 
should be successful. 
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The collection of oils and oily waste generated from land-based industry or garages 
could be combined with the collection of ships-waste at no major cost, other than 
that of the physical collection. This would prevent spent lubes or sludge, in 
questionable oil seperators or in decaying drums, from ending up in the sea with 
drainagewater or through penetration of the coral fill. 

The export of these in drums or other vessels to unknown destinations is questiona
ble. This is also the case regarding the utilisation at the other end. Basically, there is 
little use for such oils other than incineration. 

Waste oils from ships and land amount to some 1 580MT and 750MT a year, 
respectively. The rest average some 2 500MT a year. Seypecs transhipment traffic 
will result in a stream of dirty (salty) ballast water. This should be collected by 
Seypec and treated in a ballast treatment plant. The handling should be finanzed by 
Seypec. 

Oily waste and sludge contain impurities. Due to the volumes involved, they are 
not recommended for purification, treatment or removal of solid contaminants. 
This means recycling locally (by installation of facilities) or overseas (through 
export) etc. 

The opinion of the consultants is that such waste could result in the provision of 
energy through an effective collection and storage system. Coupled with the 
creation of reception facilities, the energy should be used to support a garbage 
incinerator and thereby minimizing the fuel costs. 

It is suggested that oil waste and sludge are collected in drums, whereas slop and 
bilge water are collected by bowser trucks. Everything could be stored in a storage 
tank for oily waste. In endeavour to safeguard the system, it is proposed that new 
deliveries of lube oils are coupled to an exchange of spent lube oils. When accepted 
and implemented, this will prevent vessels from dumping spent lube oil at sea. 

The investment cost of the oily water treatment (in Dutch levels) is estimated at US$ 
650000, depreciated over 10 years. The operational cost is estimated at US$ 144000 
a year, including depreciation, interest, maintenance and labour. Administration 
services and supervision of the facility could be arranged within the organisational 
framework of the port, or whoever is given the mandate to operate the facility. The 
figures above do not include the provision of land pipelines to be connected to the 
harbour, or sewage systems and the supply or utilisation of equipment for the 
treatment plant. 

As a further precaution, it is essential that drains or separator tanks are drained 
regularly to prevent accidental spill to harbour waters. It is also essential to check 
existing submarine fuel lines on a regular basis as an extra precaution. 
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The proposal to install a submarine fuel line between Ste. Anne oil terminal and 
Seypecs tankfarm on Mahe requires careful consideration, bearing in mind the 
nearby Marine National Park versus the shipping and boating activities that utilize 
various anchorage facilities. 

Annex 11 - Noxious Liquid Substances (Chemicals) in Bulk 
Annex II is mandatory and acceded to by Seychelles, although this kind of traffic is 
non-existing at present. One would have to carefully monitor developments like 
Seychelles' proposal to induce international business and industrial projects. Any 
such project in the making should be obliged to cater for the required reception and 
disposal facilities. 

Annex III - Harmful Substances Carried in Packaged Form 
Annex III, although optional and not acceded to by Seychelles, is adequately 
catered for through the enforcement of the IMDG code. Neither reception or 
disposal facilities are thus required, although a strict compliance of the IMDG code 
needs monitoring. 

Annex IV - Sewage 
Annex IV is optional, not in force and not acceded to by Seychelles. Discharge of 
sewage from ships underway in the open sea is not expected to result in any 
detachable deterioration of the marine environment. In enclosed waters, such as 
ports and marinas, conditions are different and discharge from ships should be 
avoided. The issue, however, of an increased activity of cruise ships, particularly 
those cruising shorthaul within Seychelles' waters - harbours, national parks, 
breeding or fishing grounds etc - bears careful consideration and monitoring. 

The discharge of sewage from ships in ports, directly flushing into harbour waters 
and anchorages (within a stones' throw of Ste. Anne National Park), cannot be 
overlooked or ignored. This is aggravated by the potential increase of cruise ship 
activity, not to mention the general increase that is expected in shipping - if the 
proposals to develop international business and industry in Seychelles and Port 
Victoria get under way. 

Problems that are connected with the collection of sewage from ships in port are 
stated under Annex IV, Shipgenerated Sewage. The collection of sewage will only 
be successful if all vessels, particularly fishing vessels, are equipped with holding 
tanks and provided that an adequate mobile floating facility can be utilized. A well 
planned marina could provide a solution for yachts. 

If sewage facilities are provided in the fishing port, it will be difficult to require the 
installation of holding tanks aboard existing fishing vessels. Thus, facilities should 
not be provided, as recommended by the consultants. 
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The average daily output of ship-generated sewage in Port Victoria is only 3.25% of 
the land-generated sewage. Thus, the construction of a treatment facility for ship
generated sewage is not recommended. 

Assuming that the Greater Victoria Sewage Project will materialize, the capacity of 
the new treatment plant will be sufficient to include the minor volumes of ship
generated sewage. The fact that Port Victoria is already connected to the sewage 
system makes it easier. 

The consultants recommend the following: 
• No collection of sewage from the fishing port and fishing vesselslfleet as long as 

the vessels are not equipped with holding tanks 
• Sewage in the commercial port should be collected by bowser trucks for transfer 

and discharge to the sewage system or sewage treatment plant 

Although this may reduce the discharge of ship-sewage to the harbour waters, it 
does not provide a foolproof solution. The estimated investment cost of a tanker 
truck is calculated at US$ 200 000, with an operating cost of US$ 39 000 a year, 
including capital costs, depreciation, interest etc. The administrative and supervi
sion costs are borne by the existing organisational framework. 

Annex V - Garbage 
Although in force, Annex V is optional and has not been acceded to by Seychelles. 
Several issues are dealt with under this heading. 

Brine Solution - discharged from Seineurs 

Spent brine is claimed to be harmless if it is discharged in the open sea where it is 
easily dispersed. However, when discharged in the harbour, the result may be that 
polluted brine concentrates sink to the bottom. They are not easily dispersed and 
thereby possibly harmful to the marine fauna. 

Discharge of solutions that contain salt, soluble fish parts, slime, blood, scales etc 
should be avoided. Furthermore, spent brine does not meet the SBS standard for 
waste water discharge and should not be discharged in the harbour. Discharge of 
spent brine should only be undertaken during passage in the open sea where 
propelJor action will assist in diluting the concentrate. 

Bruised and unwanted Fish, By-catch, Offals, Fishparts etc 

Whereas large quantities formerly were dumped at sea they are now landed ashore, 
either as food or bait, or dumped at the land fjll. 

The issue of food or bait is controversial and sometimes results in the pilferage of 
fish to the detriment of owners. Fish and fish parts, including fish oil (currently 
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discharged by the cannery directly into harbour waters), whether from vessels or 
ashore - for example 5MB fish, COlor the market - need not be dumped at all, but 
could be collected and utilized. They are too valuable to be thrown away and 
should be put to good, economic use. With a little modification, the existing animal 
food plant could process these into highgrade fishmeal. This could be used in the 
local production of protein-rich animal food, or supplement the imports of meal for 
certain projects such as the prawn project on Coetivy. 

There would hardly be any waste of fish offals and oils if different types of fishmeal 
was produced with respect to the freshness of the fish, fish parts, offals etc. 
Everything could be utilized in local farming andlor exported. An industry which 
will process fish "leather" from quality goods is being established, an example of 
waste being put to good use with economical returns. 

Garbage 

The present method of collection and disposal at the land fill with no subsoil 
protection is considered a major health risk in more than one way. At minimum, the 
fraction of ship-generated garbage that might carry diseases should be handled. A 
separation of ships garbage, although deemed to be a problem, is possible. To be 
efficient, all ships must separate their garbage. The consultants suggest that such 
garbage is disinfected before it is put ashore. After a disinfection, it could be handled 
together with the land-generated garbage. Fumigation and incineration are recom
mended. 

Victorias hospital contains a small incinerator for the destruction of hospital waste. 
The capacity is sufficient to handle similar hospital wastes from ships. Another 
incinerator is situated at the Seychelles International Airport for the handling of 
waste from aircraft. Neither incinerator is large enough to handle the garbage 
stream from ships, or a combination of ship and shore garbage. 

Incineration, although expensive, is deemed to be the only option open as the 
alternative solutions do not completely eliminate pathogens. Again, incineration is 
the solution to land fill, public health risks, pollution by leachate and dumping in 
general. It is definitely the long term solution. Fuel for operating the burners would 
be provided by the utilization of oily waste collected from ships and ashore. 
Residues from the incinerator would be collected and disposed in a controlled land 
fill. 

The collection, transportation and disposal of garbage must be better organized 
through the services of well equipped, competent and approved personnel. A 
separation of garbage is necessary. 
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The choice of incinerator is dependent on the decisions to: 
• Incinerate only kitchen offals, food stuffs from ships and aircraft whose dumping 

would result in health risks - a flue-gas cleaning system is not required. 
• Incinerate all garbage from ships and aircraft where a separation of garbage is not 

possible. A flue-gas cleaning system is not required. 
• Incinerate everything - garbage from ships, aircraft, households etc. 

Based on decision, a choice of incinerator is thus possible. Special burners would 
have to be provided for the incineration of oily sludge. A flue-gas cleaning system 
would be required. The slag produced from an incinerator capable of" everything" 
should be deposited in controlled dumps due to the possible leaching of contami
nants. The alternative is that incineration temperatures are high enough to vitrify 
the slag which would then be unleachable. Such an incinerator could also cater for 
chemical wastes when required. 

In brief, the consultants recommend the following: 
• An oily water treatment unit and incinerator on a 50x50m site on the Bois de Rose 

Avenue, close to Seypec. Seypecs LPG filling station will be a mere 15m from the 
incinerators fence. 

• Coast guards that monitor the sea. These should be granted powers to arrest and 
prosecute. 

• An improved policy making and legal framework for continuity, legislation, 
monitoring and control; if necessary through the effective system generally re
ferred to as "Port State Control". 

• The establishment of a working group that work on policies, for example 
concerning ship generated waste, and propose recommendations to the govern
ment through different ministries. The issues could include: 
- Procedures to be followed in complying and achieving the requirements of 
Marpol 73/78. 
- Decisions and monitoring issues like budgets, time-frames, statistics, legisla
tion, prosecutions, follow-ups etc. 

• Charges should be raised and incorporated in the port tariffs as a separate 
component, or alternatively through a general increase in the tariffs. Tariffs 
should not be raised more than absolutely necessary, but a raise is essential to 
cover the costs incurred in waste collection and disposal. The proposal to increase 
tariffs is, however, a delicate issue since: 
- The decision to make Port Victoria the cheapest and most efficient port in the 

SW Indian Ocean (i.e. keep tariffs at a minimum). 
- Masters often hold back waste in an attempt to reduce their operating 

accounts, and thereby defeating the set objectives. 
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RESOLUTION NATIONAL lelM SEMINAR 

The participants of the National Workshop on Integrated Coastal Zone Manage
ment (ICZM) held at the Coral Strand Hotel, Beau Vallon Beach, February 20-24, 
1995 

Note 
That the coastal areas of the Seychelles provides a variety of highly valuable 
resources to our peoples 

Recognize 
The obvious signs of environmental degradation in several areas 

Support 
The sustainable development of our coastal areas through 
• A strong political will for environmental management 
• Provision of adequate financial resources 
• Strict enforcement of regulations 
• Increasing public awareness and participation 
• The building of a human resource base on a national level 
• Educational and Communications Programme 

Urge 
The full integration of the concept, issues and plans of Integrated Coastal Zone 
Management within the existing framework of national legislation, institutions and 
programmes, and 

Recommend that 
• A high level multisectoral committee is mandated for policy decision making on 

ICZM. 
• A proposed or existing Agency or Body is mandated to coordinate all activities 

under the National ICZM programme within the framework of an effective and 
sustainable development for the Seychelles. 
And further notes that the success of the national ICZM programme in the 
Seychelles depends on the full involvement and active participation of share
holders including NGOs, local communities and private sector within the High 
level committee and the Agency or Body. 

• The incorporation of ICZM issues in zoning and land use planning. 
• A programme is established to develop a structure for public participation in the 

decision making for ICZM. 
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Beau Vallon Bay Case Study Recommendations 
a. Policy and Plan should integrate land use, resources 

studies, 
purpose 

utilisation, conflict public participation, carrying 
plans marine use and beach 

integrated plan implementation. 

b. of land use should incorporate the tourISm policy strategy 
for Beau VaHon Bay (BVB). 

c. Beau Vall on sewerage project should be devised to incorporate present 
as well as future residential and hotel 

d. Need the current and planned extent of utilities i.e water, 
electricity, roads etc., new or land use 

e. Prohibit 
car park. 

directly on the beach front and to promote the use of the existing 
should 

f. Assessment of whether or not the proposed construction of two new large hotels 

a. 

b. 

c. 

should be built along the Beau VaHon area. 

the Division 
",tt"t"mp enforcement of 

a permanent forum of stakeholders to monitor and co-ordinate 

purpose 

of should . environment, NYS, 
land owners and those 

jointly with the Seychelles Lll.ICU;>lJ 

transport of tourists by unlicensed boats for the 
and manner. 

d. Create or <tll\JIC""C as a for conservation 

e. 

programmes 
NYS. 

with NYS, Cap T ernay, the necessary educational 
and environmental awareness at 
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Port Victoria (Case Study) Recommendations 

a. To enhance the National Oil Spill Contingency Plan, pollution prevention, and 
control programmes through the provision of adequate equipment and effective 
general policy. 

b. To carry out a sensitivity mapping exercise to include all ICZM issues i.e resource 
maps, activity maps, land use (including port master plan) and composite map. 

c. To establish waste reception facilities for: 
• oily waste - ship and shore based collection, storage, disposal or utilization (oil 
fired incinerator) 
• garbage - ship and shore based collection, storage and disposal by incinerator 
• fish waste - to be collected and made use of as fish meal and animal feed 
• sewage - to provide for collection and disposal of ship-generated sewage, 
including that of the fishing vessels, and eventual connection to the Greater 
Victoria Sewerage Project 

d. To accede to Annexes IV and V of the Marpol73/78 Convention. 

e. To commission a study on the controlled handling of ship ballast. 
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NATIONAL WORKSHOP ON INTEGRATED 
COASTAL ZONE MANAGEMENT 

Agenda 

MONDAY 20 FEBRUARY 

9.30 - 10.00 Opening Ceremony 

10.00 - 10.30 Coffee Break 

10.30 - 11.20 Objectives ICZM 

11.20 - 12.00 Country Paper Presentation 
Overview of coastal zone 
management in Seychelles 

12.00 - 13.00 Lunch 

Presentation: Tourism Management 

13.00 - 14.00 International Experiences of 
Coastal Zone Management 

CHAIR: Troian 

De Silva, Lundin 

Shah 

Chair: Belle 

Dogse 

De Silva, Ngoile 

14.00 -15.45 Case Study of Beau VaHon Bay On Site Payet 

19.00 Reception 

TUESDAY 21 FEBRUARY 

8.30 - 9.30 Presentation: Tourism Management 

9.30 - 9.45 Discussion introduced by Lundin 

9.45 - 10.15 Coffee Break 

10.15 - 11.00 Modeling as a planning tool and 
Coastal Zone Management Exercise 

11.00 - 12.00 Presentation: Coastal Erosion 

12.00 - 13.00 Lunch 
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CHAIR: Payet 

Dogse 

Granlund, Lundin 

CHAIR: Andrade 



Presentation: Community Participation De Silva 

13.00 - 15.30 Baie Ternay - Case Study Chong Seng 
on site & discussion 

WEDNESDAY 22 FEBRUARY 

8.30-9.15 

9.15-9.45 

9.45- 10.15 

Presentation: Coastal Pollution 

Discussion 

Coffee Break 

10.15 -11.00 Oil Spill Contingency Plan 

11.00 - 12.00 Case Study of the Port 

12.00 - 12.20 Individual Transportation to Port 

12.20- 13.20 Lunch at Le Marinier 
Presentation: Natural Hazards 

13.20 - 14.30 Continue Port Case Study 

19.00 Video & Slide Show: 
Marine Biodiversity: Global Initiatives 

THURSDAY 23 FEBRUARY 

8.30 - 9.45 Presentation: Coastal Zone 
Management & EIA - Case Studies 

9.45 - 10.00 Coffee Break 

10.00 - 11.15 Review of Coastal Environmental 
Impact Assessment in the Seychelles 

11.15 - 12.00 Discussion 

12.00 - 13.00 Lunch. 
Presentation: Marine Protected 
Areas Management 
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Linden 

Anrade, Shah 

Anrade 

Ngoile 

De Silva, Lundin 

CHAIR: Roberts 

De Silva, Ngoile 
Lundin, Linden 

Shah, Payet 

Lundin 



13.00 - 14.00 

Sensitivity Mapping 

14.00 16.00 3 Working Groups to prepare 
Friday's 

fRIDAY 24 FEBRUARY 

8.30 9.00 Coastal Resources Assessment 

9.00 9.30 

9.30 - 9.45 

Presentation an 

Break 

9.45 10.30 Presentation: m 
Demonstration of 

& 

10.30 11.30 Presentation: 

11.30 12.00 Discussion 

12.00 - 13.00 Lunch 

13.00 15.00 High-Level 
(1) case 
(2) Moderated discussion 
(3) 

Workshop 

SAmRDAY fEBRUARY 
9.00 13.00 

it work 

Excursion & Ronde 
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LIST OF PARTICIPANTS/ORGANIZATIONS 
ICZM WORKSHOP, FEBRUARY 1995 

Government 

Local Government 
Han. F Benstrong 
clo Mont Fleuri District Council 
Mahe 
Seychelles 

Department of Defence 
Mr M Rosette 
Captain 
Seychelles Coastguards/Brigade 
Hydrographique 
NewPort 
Mahe 
Seychelles 

Ministry of Foreign Affairs, 
Planning and Environment 
Mont Fleuri 
Mahe 
Seychelles 

Environment Division 

POBox 445 

Mr G Troian 
Director General 

Mr R Payet 
Asst. Dir 
Pollution Control 

MrWTilly 
Director (Enviro Asst. and Pollution 
Control) 

MrW Andre 
Director (Forestry) 

Mr J C Michel 
Ag. Director 
(Conservation and National Parks) 

Mr J Souyave 
Asst. Parks Officer 

Mr B Vidot 
Parks Officer 

Mr M Duncombe 
Senior (EIA) Officer 

Mr M Vielle 
Forestry Officer 

Ms S Marshall 
Senior Research Officer 

Ms A Allen 
Counter Part 
Project Officer (ICZM) 

Mr S Allen 
Counter Part 

156 

Project Officer (ICZM) 

Mr S Barra 
Biochemist 

Mr L Barbe 
Project Officer 



Mrs M RobertS 
(Bilateral Affairs) 

MrW 
Director of Planning 

Mrs K Henri 
Economist 

Ministry of Tourism and 
Transport 
POBox 92 
Victoria 
Mahe 
Seychelles 

MrS 
Director General 
Port and Marine Services Division 

Cap. Hoareau 
and Division 

Ministry of Health 
Ms Fostel 

Mont Fleuri 
Mahe 

Occupational 
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Mahe 
Seychelles 

POBox 199 
Victoria 
Mahe, 

Ms B Micock 
Land 

Ministry of Agriculture and 
Marine Resource 
MrA 

CropCND 
Ministry of Agriculture and Marine 
Resource 
POBox 166 
Mahe 
Seychelles 



Parastatals 

Mr E Grandcourt 
Biologist 
Seychelles Fishing Authority 
POBox 449 
Victoria 
Mahe 
Seychelles 

Mr S Rousseau 
Managing Director 
(Water and Sewerage) 
Public Utilities Corporation 
POBox 34 
Unity House 
Victoria 

Mr E Belle 
Managing Director 
Seychelles National Oil Company 
PO Box 230 
Victoria 
Mahe 
Seychelles 

MrR Weber 
Managing Director 
Conserveries de l'Ocean Indien 
PO Box 676 
Victoria 
Mahe 
Seychelles 

Professional Organizations 

Mr KJ Shah 
Representative Chamber of 
Commerce and Industry 

Private Enterprise 

MrN Shah 
ENVLR.O 
Victoria 
Mahe 
Seychelles 

NGOs 

Ms M Martin 
Representative of Wildlife Clubs 
c/o Ministry of Education 
POBox 644 
Victoria 
Mahe, Seychelles 

Ms C Morel 
Rep. Geo Society 
c/o Ministry of Education 
PO Box 48 
Mont Fleuri 
Mahe, Seychelles 

Observers 

Ms CAlbert 
Video Production Co 
c/o Maison du Peuple 
New Port 
Victoria, Mahe Seychelles 

Mr SOrts 
National Coordinator 
COl 
c/o Environment Division 
PO Box 445 
Mahe 
Seychelles 

158 



- - - -- -- -- "'- --


