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Preface

This document outlines the importance of marine living resources for humankind
and gives guidelines for the sustainable development with regard to marine biodi-
versity. To make the document as applicable as possible, a number of field experi-
ences are discussed together with the lessons that can be learned from them. On the
basis of these, practical guidcelines are given. It should be emphasised that this docu-
ment is not meant to be a technical handbook on marine biodiversity, it should be
used as a general description on the Netherlands policy with technical elaboration
011 SOIME ASPLCEs.

The importance of the conservation of marine biodiversity is often associated with
fisheries and tourism. The existence however of any marine organism is in one way
or the other dependant on the presence of others. The marine environment can be
secn: as one huge ecosystern whereby the direct and indirect connections between
different subsystems or species are only partly understood. Also, the extent of'the
diversity of living marine resources is hardly known,

In international forums marine resources are receiving more and more attention. n
the context of the Biodiversity Convention policies are now being prepared to tackfe
the most pregnant problems. In the Netherlands, development co-operation policies
have been stated for biodiversity in general, with a focus on terrestrial systems and
on fisheries. A policy in which the conservation or use of marine biodiversity is
addressed is being presented by this document.

This document has been prepared for personnel of the Netherlands Government
cspecially at embassies abroad, dealing with the implementation of marine activitics
andl invelved in policy discussions. Besides, the document may also be useful for
those who seek assistance from the Netherlands with regard to marine biodiversity
in the contexr of development co-operation.

"lo the Dutch govermment, it is very important that target bencficiartes have owner-
ship of development co-operation. Organisations and morcover “people” are in the
centre of present policy, which is demand driven instead of donor driven.
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Fish market af Zomboanga
City, Philippines, showing the
variety of products for sale

{phato: Peter van der Heijden)
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Summary

In Chaprer 1 biclogical diversity is defined as the diversity within species, between
species and of the ccosystems of which they are part. The most important economie
values of mavine biodiversity for coastal states and for coastal communities are the
direct use value (as a source of food, fuel, ete) and the indirect use value (nursery
area, nutrient recyeling, protection against waves, ete.). The contribution to total
income and to nutrition of activities based on marine resources vary from place to
place but ean be very important . Hluman activitics taking place in the coastal and
inland arcas are the major threat to the rich marine biodiversity of many coastal
developing countries. Capture fisheries, infrastructure development, human settle-
ments, mining, industry, marine transpott, tourism, agriculture and aquaculture
contribute to loss and degradation of marine habitats, pollation, the introduction of
new and harmful species, overexploitation and climatic change. The root causes of
the processes that threaten marine biodiversity are lack of knowledge, awareness
and appreciation of the various values of marine biodiversity; limited political com-
mitment, limited sources and the consequential weakness of agencies charged with
biodiversity conservation and management; inadequate national and international
legislation; population increase in especially the coastal areas.

The resoutce base of o great number of coastal inhabitants is under threat, but with
effective management, protection and sustainable Ievels of exploitation the impoz-
tant contribution of marine resources o the livelihoods of millions can be main-
tained and possibly even increased in some places.

The policy principles that guide Dutch international assistance in the field of biodi-
versity are briefly deseribed in Chapter 2. Dutch assistance takes place within the
framework of important international agreements such as UNCLOS and the Conven-
tion on Biodiversity, and has poverty alleviation and support to sustainable develop-
ment as its principle objectives.

Important lessons learnt from experiences with various projects dealing with marine
biediversity are described in Chapter 3. When coastal communities can capture the
profits of conservation and development, f.1. by means of sustainable harvest or eco-
tourism, they will have a stake in the protection of these ecosystems. Often the
cxploitation to more sustainzble levels is stimulated when the use rights from a for-
merly open access coastal resource are eransferred to a limited group that is also
given responsibility for management and the design of regulating measures. Alter-
native sources of income have to be developed in a situation where marine living
resources are under stress from harmful forms of exploitation of from over-exploita-
tion by poor resource users.

For the introduction of Integrated Coastal Zone Management programies an incre-
mental and adaptive programme design that can give visible results in a short fime is
the most suceessful. Participation by resource asers in the initial demarcation and in
the design of management plans for marine protected areas is of viral importance.
Fisheries management that aims to incorporate hiodiversity issues should take the
diveet and indirect impact of fisheries on the whole aquatic ecosystem into consider-

9
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ation. buring the planning and implementation of coastal tourism projects that are
based on the attractiveness of marine ecosystems it is crucial to make sure that the
interests of the coastal resource users are not affected and that a fair part of the ben-
efits gocs to the coastal communitics. Marine aquaculture projects should be exe-
cuted within the framework of a coastal land nse plan and should follow the guide-
tines and rules designed to minimise adverse ecological and social impacts. The
rehabilitation of certain degraded coastal ccosystems can successtully he aceelerated
by planting of mangroves and other plants and by stocking of juvenile stages of cer-
tain animals.

Chapter 4 describes the focal areas for Dutch development assistance and gives gen-
eral guidelines for staft’ charged with assessment of proposals and with the initia-
tion of activities in the ficld of marine biodiversity and development activities in
coastal communities, The Jakarta Mandate, a follow-up of the Convention on Biodi-
versity, has guided the selection of the focal areas of which Integrated Marine and
Coastal Area Management, and improved management aimed at the sustainable
exploitation of living marine resources are the most important ones. The main tar-
get groups for support are coistal contmunities of marine resource users. Guide-
lines are given that deal with the following topics: Environmenta) Impact Asscss-
ments, Integrated Marine and Coastal Arex Management, marine protected areas,
sustainable explottation, sustainable mariculture, control of harmful exotic species,
tourism, bio-prospecting, rehabilitation of natural areas, training and education,
research, national legisiation, and actions in Burope in suppott of sustainable use
and conservation of marine biodiversity.
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1.

Box 1,

I.1

Introduction

In the first chapter of this operatienal policy document the importance and value of
marine biodiversity for Mankind is explained. The major threats to marine biodiver-
sity and the role of marine biodiversity in sustainable development are described.

Definition of Biodiversity _

RBiological diversity is defined as “the variability among fiving organisms from all
sources, inter alia, terrestrial, inarine and other aquatic ecosystems and the cco-
togical complexes of which they are part, This includes the diversity within
species, between species and of ecosystems™.

Source: Convention on Biological Liversity.

The importance of Marine Biodiversity

Marine biodiversity is vast in scope but far less known than terrestrial biodiversity
due o the less accessible nature of submerged habitats. It is very well possible that
there are more aquatic specics than terrestrial species, although 8o percent of the
approximately 1.7 million species now known to science are terrestrial. Of these
known species 15% are maritie, Estimates of the total nomber of species on carth
range hetween 3 and 100 million, but 12.5 million species is used as 2 conservative
working estimate. The deep-seca appears to contain far more species than was
expected and over the years various kinds of small and earlier unkaown habitats
have been described. The great range of habitats found near the coast explains the
high species diversity that is found in eoastal ecosystems.

Going from polar via temperate to tropical climate zones species richness tends to
increase. Southeast Asia, the South-Pacific, the Indian Ocean and the Caribbean Sea
are especially rich in species, making the waters surrounding tropical developing
countries the zichest magine source in the world. Examples of high diversity coastal
ceosystems include coral reefs, seagrass meadows, estuaries and mangrove forests
(Annex 1).

The marine area can be divided in an onshore zone (accessible on foot), an inshore
zone (accessible with canoes and small boats) and the ofishore area (only accessible
with bigger vessels). The coastal zone covers the sea area up to zoo nautical miles
from the shoreline. In the contexr of development co-operation the ecosystems in
the coastal zone, cspecially the onshore and inshore zone, are the most important
components of marine biodiversity because the population in developing countries
have most interactions with these systems. In coastal communities it is often the
women and youth who exploit the onshore zone by catching fish or by gleaning the
mudflats, mangroves and reefs for molluscs and other animals and plaats. The
products of this activity are mostly for household consumption and eily a minor
portion enters the market. As a result the contribution of women and youth, and of
marine resources to total production and household food sccurity are often underes-
timated. Men in small fishing craft exploit the inshore resources, and work on the
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Box 2.

bigger fishing vessels that operate in the inshore and oftshore area. In many coastal
regions in developing countries a significant part of the population consists of peo-
ple who have migrated recently from more inland villages beeause they were affected
by drought or other natural disasters, by changing land use or Jand ownership pat-
terns or by unemployment. Lack of other sources of income has forced many of
them into fisheries because in general access to coastal waters and their resources
are open, Often the poorest members of the commurity (widows and other temale
headed households, ete) that depend most on the exploitation of the aquatic
resources sufter relatively more than others from the negative impact of varions
human activities on marine biodiversity. These human activities (sce paragraph 1.2)
atfect not only the quality of the marine ecosysterns and the amount of living
resources, but they may also affect the access o and availability of such resources.
Reduced access may have profound effects and is probably of far greater concern to
rural poor than less of species or a qualitative change of the coastal ecosysterns, The
cause of altered access may be social, cconomic, political or even for environmental
conservation reasons.

The value of biodiversity to mankind

Marine and coastal ccosystems and the biological diversity they contain hold signifi-
cant sovial, cconomic, aesthetic and cultural value for the focal population which is
using the resources as well as for mankind and our planet as a whole. From an eco-
nomical point of view marine biodiversity has various types of values:

Direct value: Marine animals and plants have a direct value as a source of food, live-
stock feeds, medicine, fertiliser, building material and for ornamental purposcs.
Marine creatures provide ingredients for the foed, pharmaceutical, cosmetics and
chemical industry. Seahorses and other fish play a role in traditional Asian medi-
cines. Products made from various parts of sharks are gaining popularity as ingredi-
ents in medicines. Seaweeds are used in the health food industry. Coral is mined and
used as building material in Asia and east Africa. Shells, coral and colourtul fish
species are used for ornamental purposes.

The socio-economic value of fish and fisheries

In'1495, 84 million tons of marine fish were landed. Of this amount 31.5 million
tons was processed to fishmeal and fish oil and used in livestock and fish feeds.
Aqu'acultur c incoastal areas contributed 6.7 million tons of marine fish for -
human consumption. Low- mmznc food dehc;rumnn les 1cc011ntcd for 35% o{
the total fish production.

Fish is an important source of animal protein; itaccounts for Jb()ut 16 percent 0[
the average individual’s intake world-wide, but this proportion is imuch higher
tor especially the poorer sections of the population in many devel()pi-ng coun- -
tries. Fish provides more than 50% of the average animal protein intake of the



Marine Biodiversity

population of Bangladesh, the Philippines, Viemam, Indonesia and 15 African
countries (SIDA, 1997}, Dried or smoked fish is often transported far inland
where it can make an important contribution to the diet.

Bisheries are 2 major source of employment for many coastal states. Wortd-wide
there are 28,5 million fishermen; 95% of these are small-scale and the fast
majority tives in developing countries. An even farger number of pepple are
working in fisheries related industrics. Women play a leading rolé in processing
and distribution of fisheries products. Fish and fish products are important cco-
nomic commaodities. The total value of fresh, unprocessed fish sold in the auc-
tion or on the beach is estimated at US$ 8o billion/year. The total income gener-
ated by fish processing, distribution and fisheries related industries may esceed
the total value of the unprocessed products. Tn 1994 developing countries
received US$ 16 billion from internationally traded fish and fish products -
Sources: The state of World fisheries and aquaculture 196 (FAO, 19g7). Review
of the state of world fishery resources: marine fisheries. Fisheries Circular no.
920 (FAO, 1997) ' ' ' '

Coastal resources can have a direct value without being harvested and consumed:
they play an important role as reereation areas, attract tourists and scientists, and
play a role in education, Bspecially tourisim, with an annual growth rate of 5.5% one
of the worlds fastest growing economic sectors, plays an important role in the econ-
omy of many islands and coastal regions. Nature-based tourism or eco-tourism can
provide economic and social incentives for promoting conservation of matrine habi-
tats while at the same time providing a seurce of income for the local population.
Attention from abroad for the beauty of certain marine resources (plus the possible
cconomic spin-offs) can start and support tocal and national interest in protecting
the resources. However, when its development is not properly regulated tourism can
also become a threat to the living resources of marine areas.

Indirect value: coastal ccosystems such as mangrove forests, coral reefs and seawced
ficlds play an important role as a spawning, nursery or feeding area for fish and
other species which are directly used by people (Box 5). They also protect the coastal
area from high waves and storms, prevent erosion, recycle nutrients and assimilare
wastes. Coastal and marine creatures play an important role in stabilising the bios-
phere and regulating the climate. Marine plants (algea, phytoplankeon) remove a
great part ol the primary greenhouse gas, carbon dioxide, from the atmosphere, and
produce 30-50% of the global oxygen supply. Phytoplankton and mangsrove forests
occurring in tropical coastal areas and estuaries produce gasses (dimethyl sulphide
and carbon sulphide) that are believed to play an important role in the preservation
of the radiative balance of the earth’s atmosphere by initiating cloud formation.

Option value: some of the creatures that make up the marine and coastal ccosystems
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may be used directly or indirectly in the future, possibly in ways that we can not
imagine at present. Genes present in wild stocks of fish, shrimp and seaweed
species that are used at present in marine aquaculture play an important role in
breeding programs aimed at improvements in growth, reproduction, disease resis-
tance, and other characteristics, Only several dozen species of marine plants and
animals are cultured, but many more may turn out to be suitable for domestication
and culture and may have a potential future role in the production of food, fuel,
medicines, or other items,

The use of naturally occurring genes by the biotechnoelogy industry has the potential
to offer a number of benetits for developing countries, Biodiversity prospecting by
genetie and pharmaceutical companies can offer the opportunity for income for
coastal communities and states through arrangements which guarantee a fair share
of future profits from: the sale of products based on collected material. This also cre-
ates economi: incentives for biodiversity conservation.

Bequest and existence value: many people especially in developed countries are will-
ing to pay for the protection of certain ccosystems or species in developing countries
because they consider them to be a valuable heritage mankind should pass on
undamaged to future generations (bequest value). Others are willing to contribute to
the cost of protection because they value the continued existence of certain species
or areas for moral, esthetical, symbolic, spiritual or religious reasons {existence
value). This willingness to pay affects the value of such ecosystems and specices.

For people {and governments) of tropical coastal states the most important value of
coastal ecosystems is the direct use value, followed by the indirect use value. How-
ever, an international organisation concerned with cavironmental issues and nature
conservation may put more emphasis on the type of values ranked lower in Table 1.

Stene at a coastal
comimuaity with
marine turtle slowly
clying on the
badground, Sei Lanku

{phota: Arthur Ebregt}



Marine Bisdiversity

Table 1.

L2

The various economic values of biological diversity

Use Values: _ Examples
Direct Use Output that is directly Food, medicines, building
consumable or tradable materials, ornamental items,
recreation
Indirect Use Output that provides Nursery area, protection from
functional benefits waves, nutrient recyeling, waste
assimilation, climate regulating
functions

Non Use Values:

Option Value Future direct and Maintenance of biodiversity
indirect uses and hahitats for futare direct
and indirect use and non-use
Bequest Value Use and non-use valuc of Prevention of irreversible change
environmental legacy in habitats

Existence Value  Value from the knowledge  Cultural and spiritual assets,
of continued existence intrinsic value of nature

Source: Koziell, 1¢98 (adapted).

Major threats to marine biodiversity

In many parts of the world marine ecosystems are increasingly damaged and dis-
turbed. Mankind is the main actor and foree behind a number of processes that
result it darnage, distorbance, and crosion of marine biodiversity. The most impor-
tant activities and their impact o marine biodiversity aze:

Development of coastal areas for human scttlement, industrial arcas, tnfrastructure
and martcolture. Often this requires drainage ot wetlands, removal of natural vege-
tation, [and reclamation, dredging, and construction of harbours, ports, dikes,
roads and other infrastructure. This process leads to considerable decreases in the
total area of certain habitats and to a detrimental quality of the remaining areas.
Econpmic development in coastal regions Is in many respects more rapid than else-
where. Sixty % of the world population lives within bo km from the coast, and this
part is growing. Twelve of the 15 largest cities in developing countries (aH with a
population of more than 7.5 million) are situated on or near the coast, It is esti-
mated that between 1ggo and zoro over a billion people in developing countries will
move from rural areas to farge cities. The already heavy pressure on critical systems
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like wetlands, barrier islands, mangrove swamps, sca grass beds and coral reefs will
increase, and confliets among different competing groups and types of use will
become more intense.

Overexploitation of marine living resources. The growing world population and the
increase in purchasing power have resulted in a rising demand for fish on the world
market. A growing gap between supply and demand has led to an increase in prices
of most fish. Direct and indirect subsidics for fisheries expansion and modernisa-
tion have supported and still support an increase in fishing pressure. Of the marine
catches 8o percent is taken from the continental shelf, the area where the most pro-
ductive fishing grounds are found. Fisheries impact biodiversity at all levels. At the
genetic tevel, continued capture of'a certain part of the population nry change pop-
ulation charaeteristics, resalting in alterations of the genetic compaosition. At species
level, selective fisheries for certain species, and by-catch of non-target species effect
species composition and interactions. Through physical alterations fisheries impact
certain marine habitats and the functioning of ecosystems. Examples of such alter-
ations are the cffects of bottom trawls on upper scdiment layers and their communi-
tics, and the destruction of coral reels by explosives used for fishing. A problem
especiaily associated with modern industrial harvest fechnologies is the additional
kifling of animals like turtles, birds, marine mammals and by-catches of non-target
fish species. Overfishing and destructive methods are prevalent in niany regions and
the need for sustainable fisherics is urgent (Box 3). Collapse of fisheries will lead 10
(and is in many cases already causing) reduction of meome for local fishery commu-
nities, changes in resource exploitation patterns and possibly adverse socio-eco-
nomic irmpacts like migration.

Box 3. Over-exploitation of fisheries resources R
In the last few décades the efforts exerted to harvest the bounty of the seas have
shown a steady increase, From 1970 to.198g the total gross registered fons of the
world fishing tlects increased from 13.6 to-25.3 million GRT. Since 1980 the
number of fishermen has grown with 60%. The total amount of government
subsidies for fisheries that were effort and capacity-enhancing is estimared at
US$ 3.5 to 4.5 billion}year (Millazo, 19¢8). Between 19gr and 1995 more than
1500 new vessels were added to the world's industrial fishing fleet. Technologi-
cal developments in equipment used to find, carch, process and store the fish
have increased the efficiency especially in the industrial sector, When prescnt at
all, attempts to keep fishing efforts in balance with the carrying capacity of the
fish stocks have only seldom been successful. Of the 200 major maring fish
resources 25% is over-fished, depleted or slowly recovering, and 4.4% are inten-
sively or fully exploited. It can be concluded that almost 7o percentof the world’s
major marine fisheries are in need of corrective measures and better manage-
ment. o
Souree: Review of the state of world fishery resources: marine fisherics. Fisheries Circular no.

g20, FAQ, 1997,
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Pollution. Land-based sources are the primary source of marine poltution. In many
places sewage water, agricultural runoft, industrial wastewater and mine tailings
have serious impacts on the quality of the coastal systems. For oftshore areas the
problems of pollution are less outspoken because of the dilution of pollutants. Pat-
ticularly persistent organic pollutants are a source of concern because of their bio-
accumulative properties and toxicity. Man and other top predators cating fish and
shell-fish arc particularly at risk from substances that accumulate in the food chain,
Continued exposure to sub-lethal levels of cocktails of harmful chemicals such as
chlorinated organic compounds and heavy metals can affect reproduction success of
marine mammals, birds and fish species.

Introduction of exotic species. Deliberate, accidental or incidental introductions of
exotic species, for instance via ship’s ballast water or the uznnoticed companions of
fish or shrimps introduced for aguacuiture purposes, can have serious effects. Exotic
species can prey upon local species, compete with them for space and food, or bring
in new diseases and pathogens. The fisheries yield of the Black Sez is seriously
affected by the proliferation of an introduced American jellyfish species thought to
have entered the Sea with ship’s ballast water.

Climate change. Increased ultra-violet radiation, global warming and the rising sea
level that may be its result can have significant impact on marine biodiversity, the
coastal zone and its ccosystems. A possible effect of the rising sea level is a dramatic
loss of (coastal) habitat for threatened and endangered specics. Some ck;)crts fear
that organisms may not be able to adapt to climate change for two reasons: First,
many organisms are unlikely to be able to adapt or migrate fast enough to keep up
with the changes. Second, some organisms such as coral inhabit waters whose tem-
peratires are already close to the upper limit they can tolerate, Increases in scawater
temperature can lead to the increased occurrences of coral bleaching, a phenome-
non that was reported more from at least 32 countries in 19g7-1998. Inereased levels
of ultra-violet radiation may affect phytoplankton and many animal species that
spend their first life stages as plankton near the surface of the sea.

The way these processes and actvities affect marine biodiversity is summarised in
Figure 1.

Most of the described threats are more outspoken in tropical developing countries,
which often possess areas rich in (marine) biological diversity. Coral reefs, seagrass
meadows, and wetlands (including mangroves) are widely considered to be amongst
the most important because of their high biodiversity, the vital ccological functions
they sexve and the social and economic importance of the resources they provide. All
of these systems are under severe threat, and on a global scale they could therefore
be considered first priority for marine biodiversity conservation projects. Details of
their importance and of the threats to these ecosystems are found in annex 1.

The causes that lie at the root of the processes and activities threatening marine
biodiversity are;
» policy and economic plans that fail to incorporate the value of the environment
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1.3

and of biodiversity. The value of the harvest of sustainable small-scale exploitation is
underestimated beeause a great part is consumed directly and does not enter a mar-
ket while the value of commercial cxploitation and conversion resulting in high but
unsustainable benefits are over-estimated. The value of indirect benefits of coastal
systems, such as spawning and nursery arcas for commercially important species,
are not adequately incorporated in decisions and activities affecting coastal ecosys-
tems.
- population increase in the coastal areas due to natural growth and migration from
inland rural areas;

inequitable distribution and excessive consumption of resources;

insufficient knowledge and understanding, hampered transfer of information to
decision makers;

limited political commitment;

- limited sources —technical, financial, scientific, technological, insttutional- to

devote to effective management of mariie resources.

Y

limited public awarcness with regard to the value of marine ecosystems for food,
employment, cultural benefits, and the desirability of sustainable use of marine
resources,

the weakness of agencies charged with biodiversity conservation;

inadequate national aad international legislation and poor enforcement;

The role of Marine Biodiversity in sustainable development

‘The valuc of biodiversity for development co-operation might be measured in terms
of its current or potential contribution to sustainably reducing poverty (andfor risk
of poverty) in existing or future generations. A loss of biodiversity equals a loss of
resources and opportunities available and would increase the vulnerability of coastal
communities. Loss of biodiversity would decrease their production choices and food
security and would mean an increased exposure to risks (Koziell, 1998). Prevention
or lim#ation of such Joss and maintenance of biodiversity is therefor of immediare
concern for development co-operation prograns.

The poot coastal people (the ultimate target group for development co-operation
activities in the coastal zane) are not only the vicims of biodiversity-thireatening
processes, often they themsclves Lave no options but to exploit the resources at
excessively high levels. This is frequently combined with habitat-damaging harvest-
ing methods. By doing this the coastal poor forsake their tomorrow in a desperate
attempt to survive today. The immediate need for food and income of a growing
population combined with the lack of alternatives and the collapse of traditional
COMMmen Property resource management systetns are the reasons for this, The
immediate victims of this process are marine (and terrestrial) biodiversity, and
coastal inhabitants themselves because their resources decline in amount and vari-
ety.
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Table 2: Potential benefits provided by maintenance of bHStd!n‘}ble use
of marine biodiversity i
improved food security by maintaining a range of marine organisms thar is avail-
able for harvesting or for non-consumptive uses.
Over a longer period of time a greater total yield can be expected than when
exploitation rates above optimum or maximum levels are applied.
l‘xpd‘surc to environimental risks is reduced throuzjh Supporting ecosystem
processes that give protection from floods, absorb wastes, filter water, take care
of sediment settlement, recycle nutrients, etc. _ :
Genetic informatiots is available for future cultivation and for pharmaceutical -
industrics, the cutputs of which can Lonmbute to food bccunry income opportu-
nities and improved human health.
A range of unique social and cultural identities that have dcve]opui asa zcsult of
interactions with a rauge of marine ccosystems and living resources is main-
rained. : :
(Source: Koziell, 1998, adapted)

Preventing the erosion of marine biodiversity in tropical regions is not only impor-
tant for the mainterance of the resource base (natural capital) of the coastal com-
munities. The biological diversity of coastal ecosystems offers possibilities for sus-
tainable development of the population (Box 4). Depending on the location
opportunities may exist for increased incoimne from higher yield levels, from reduced
waste, from environmentally less harmful harvesting methods, or from using the
existing resources in a different way which may not yet be explored and known to
the local population.

Box 4. Definition of Sustainable Development
Sustainable development is, according to Brundeland (WCED, 1987 a process of
change in which the exploitation of resources, the direction of investments, the
orientation of technological developnient and institutional changes are in har-
moty and enhance both current and future potential to meet human needs and
aspirations. Such a developmeént (in the agriculoural, forestry and fisheries sec-
tors) requires a trade-off between the conservation of land, water, plant and ani-
mal genetic resources and economic feasibility and social criteria.
In the debate on sustainability the North tends to stress inter-generational (con-
cera for the future) aspects which is often perceived in the South as ap attempt to
obscure the intra-generational imbalances that exist today berween North and
South. Within a country imbalances also exist between groups, and between men
and women at the household level,
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Box 5.

Exploitation rates are intensificd and areas are converted and used in ways that are
expected to give high economic refurns on the short run, In many cases such conver-
sions are unsustainable and future rates of return may be even lower than are
achieved at present (Box 5). In places where the exploitation of the resources is ata
level too high to be sustainable international co-operation can play a role in assist-
ing the development of improved management systems that safeguard the continued
existence of the biological diversity as well as sustainable exploitation patterns, and
by providing alternative sources of income for part of the resource users, This can
result in recovery of the resource and eventually in higher yields for those who con-
tinue to be involved in the exploitation.

M:mgmve atilisation versus conversion to shrimp ponds
Gammagge compared the costs and benefits expected.to be derived over a penod :
of 55 years of 3 scenarios for the MANEroves along the ¢coast of the Gulfof
Forensa (B! Salvador). The scenarios were: leaving all mangrove forest intact and

. apply a sustainable timber and fuel wood harvesting method; continue present -
dnsustainable rates of mangrove logging; alid'lc.aving some. m&ngmvt intact but .
with conversion of all suitable sites to shrimp ponds. The susmmqblc timber and
fuel wood: harvcstmg method was designed together with the local populatmn of
forest users, Over the given time span the sustainable management of mangrove
forests turned out to be nearly 50% more profitable than the other 2 scenarios,
The major reason was the expected continuation of high yields: and pmf its from
the capture of «;hrzmps by both induste u] 'md cutlsanai hshermen wh en man-
grove forests were left intact. ' _
Source: (mmmage [997} fo E;]Lil a cosl Samndrane. ;8 [11termrmn.d Lollmtm m ‘xuppurr
of Fishworkers (ICSF), Madras, tndlia.
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International and Dutch policy principles

International Conventions and policy principles

There is a farge number of regional and global conventions and agreements dealing
with marine biodiversity or related issues. Among these conventions etc., and
among the conimittees, secretariats, boards, progranis and organisations charged
with implementation a considerable overlap, fragmentation, and confusion exists.
‘There is no international structure or body in charge of directing or co-ordinating
the multitude of efforts. The lack of co-ordination and structure, combined with the
voluntary nature and the escape clauses in most agreements plus the lack of control
and sanctions for non-compliance, hamper the effective implementation.

The most important agreements and conventions relating to marine biodiversity and
development are the following:

The United Nations Convention on the Law of the Sea (UNCLOS) was agreed upon
in 1982. It gives coastal states sovereign rights regarding the use and exploration of
living and non-living resources in an exclusive cconomic zone (EL7) to a maximum
of 200 nautical miles from the coast. Part 12 of the Convention states the obligation
of coastal states to protect the marine environment, UNCLOS also obliges coastal
states 1o assess the size of the stocks of living resources in the LEZ, and to manage
the exploitation of these stocks at a sustainable level, When the national exploitation
capacity is not sufticient the coastal states are obliged to make the stocks accessible
to foreign fishing vessels by selling aceess rights, through joint enterprises, or by
other means.

At the United Nations Canference on Envivenment and Developmerit (Rio de
Janeira, 19¢2) Agenda 21 was accepted. Chaprer 17 of this Agenda deals with protec-
tion, rational use and development of the oceans, seas and coastal areas. Sevea spe-
cific areas for action on the global, regional and national level are described: Inte-
grated management and sustainable development of coastal and marine arveas,
including exclusive economic zones; Marine environmental protecti on; Sustainable
use and conservation of marine living resources of the high seas; Sustainable use
and conservation of marine living resources under national jurisdiction; Addressing
critical uncertainties tor the management of the marine environment and climate
change; Strengthening international, including regional, cooperation and coordina-
tion; Sustainable development of small islands. For each of these ac tion areas rather
detailed action programs are given which can guide the action plans of national gov-
ernments, research institutes, the private sector, ete.

The most important international convention in relation to bielogiczal diversity is the
Convention on Biodiversity (Rio de Janciro, 1992) that has as its objectives the con-
servation and sustainable nse of biolegical resources plus a fair discribution of theiy
benefits and use. The parties to this Convention have agreed to prevent activities that
will harm biological diversity within and outside their area ot jurisdi ction, to assess
the situation regarding biological diversity within their area of jurisdiction and to
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develop national strategies for the conservation of bielogical diversity and the sus-
tainable use of living resources. Implementation of the strategies should rake place
by means of the integration into the plans for other policy sectors. The developed
countries agreed to support developing countries with the implementation of the
Convention. For this purpose the Global Environmental Facility (GEF) was created.

The consequences of the Convention on Biological Diversity for the marine realm

have been specified in more detail during the second Conference of Parties (Jakarta,

1995} which resulted in the so-called Jakarta Mandate. [n the Mandate five specific

areas for action are identified:

+ development and implementation of Integrated Matine and Coastal Area Manage-
ment

+ establishment and maintenance of marine protected areas

« sustainable use of marine and coastal living resources

sustainable mariculture operations

control, eradication, and the prevention of introduction of harmful alien species

A part of the marinc living resources travel over wide areas or are found in territorial
waters and EEZ of several neighboring coastal states and in the area beyond the BEZ
(the “High Seas™). Te facilitate the maragement of these resources the Agreement
on Conservation and Management of Straddling Fish Stocks and Highly Migratory
Fish Stocks (1995} was signed. Internadional cooperation and coordination are
essential for the management of these valuable stocks.

A series of meetings initiated by FAO has led to the Code of Conduct on Responsible
Fisheries (FAO, 1905). The Code is voluntary, global in scope and directed to all
nations, organizations, entities and persons concerned with the conservation, man-
agement and development of fisheries resources. 1t offers principles and criteria for
the elaboration and implementation of national policies, {or the establishnent and
improvement of Tegal and institutional frameworks, for the formulation and imple-
mentation of international agreements, and for the promotion of technical and
financial cooperation, the protection of living aquatic resources, frade and research.
It provides standards of conduct for all persons involved in the fisheries sector. The
European Union that represents the fisheries interests of its members including the
Netherlands has adopted the Code.

The Ramsar Convention on Wetlands of International Importance, es pecially as
Waterfowl Habitat {1971) aims to protect inland and coastal wetlands that are of spe-
cial importance for sedentary and migeating waterfowd, It gives detailed guidelines
for the sustainable vse of such wetlands.

Dutch International Policy on Marine Biodiversity

The international aspects of the management of coastal areas, occans and scas and
their living resources by the Netherlands government have been described in various

23



Marine Biodiversity

2.3

24

Worman with Tunafish, Cape Verde Islands (photo: Lineair)

policy documents, These include the “Nature Policy Plan of the Netherlands” (1ggo),
“Strategic Action Plan for Biodiversity” (1994), “Nederland en wetlands in het
buitenland. Nieuwe Kansen” (1995), the “Programme International Nature Manage-
ment 1996-2000" (1905}, and the “Fourth Policy Document on Water Management”
(1997).

Being a coastal nation with u long history of maritime trade, fisheries, coastal infra-
structure construction and land reclamation the Netherfands has considerable
expertise on a variety of maring issues. The country Is involved in activities that affect
marine biodiversity in developing countries in various ways. Seas andd coastal areas
have been selected as priority ecosystems {or Dutch support together with forests,
wetlands, and rivers, The government will assume an active role in reducing the neg-
ative impacts of activities on wetlands (which include coastal waters up to 6 m deep)
and will stimulate activities that will benefit this ccosystem, especially by means of
the realization of protected areas. The Netherlands has a strong interest in ensuring
the sustainable use of the occans.

Dutch policy on development assistance

The main obfectives of the assistance of the Netherlands to developing countries are
the reduction of poverty and confributing to sustainable development. The over-all
framework for Dutch development assistance has been laid down in documents
such as “A world of difference” (DGIS, 1990) and “A world of dispute” (DGIS,
1992}, In these documents the importance of biotogical diversity is recognized as a
basts for sustainable development, for its important suppore functiorss and in its
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own right. The Netherlands Developmeiit Agency's policy regarding biological
diversity has been worked out in “Biological Diversity. Sectoral policy document no.
87 (DGIS, 1995). 1tis stated that as much as possible biodiversity issues should be
incorporated into projects. Increase in knowledge on biodiversity and the improve-
ment of the availability of this knowledge in developing countrics is seen as a pre-
requisite for protection of biological diversity, and should therefore be supported.
Protection of ecosystems and habitats should ger more emphasis than species pro-
tection. However, key species of ecosystemns deserve special attention and for threat-
ened species special protection measures should be promoted. All wetlands, includ-
ing coastal arcas with a water depth up to six meters are considered important
natural ecosystems under threat. Shallow coastal scas, mangroves, and coral recfs
are mentioned as systems deserving special attention.

‘The main objectives and approach towards development assistance in the fisheries
and aquacultare sector as described in ”Fisheries in developing countries. Sectoral
policy decument no. ¢” (DGIS, 1995) are the promotion and conservation of aquatic
ceosystemns and their sustainable use, the improvement of the Iiving conditions of
communities depending for their livelihood largely or partially on artisanal fisheries
and small-scale aquaculture, and strengthening of the institutional capacities of the
fisheries sector.

25



Marine Biodiversity

26

Lessons learnt

This chapter presents some lessons learnt from experiences with projects and pro-
grammes dealing with the management of marine and coastal areas and resources,
the conservation and rehabilitation of natural marine habitats, tourism, mariculture
and bio-prospecting. Where possible experiences are presented as cases in boxes.
fach case is followed by the lessons that can be drawn from it

A general conclusion that can be drawn from the cases below is the following:
When an area is not a popular tourist spot the local population obtains the greatest
amount of revenues on the short terin fromm a high extracrion level of the resources.
The major challenge to be met is finding new ways to enhance the Jivelihoods of
reel- and other coastal resource dependent communities and to enhance the benefits
derived from the productivity of coastal ceosystem while not undermining the
integrity of thesc systems. 1t is of vital importance that the poorest communities
concerned capture the profits tor conservation and development. It continzous ben-
efits flow to them, they will have a stake in protecting the coastal ecosystems. Biodi-
versity conservation should be designed to focus on providing such berncfits, for
instance from the sustainable harvest of animals and plants for consumption or
ornamental purposes, the development of (eco-)tourism, aquaculture, carefully
designed stock enhancement and habitat restoration, and bio-prospecting (Moffat
4. 199 8),

At present it is often easier to obtain funds to protect certain charismatic fauna than
1o improve the standards of living of coastal people. As a consequence many coastal
projects have as objective to save species and habitars from destruction and focus on
the conservation of biodiversity instead of developing alternatives to destructive
practices or over-exploitation of the resources. Community management and devei-
opment are often a secondary goal exploited to service the primary conservation aim.
But attempts to safe threatened species and habitats will not be successful on the
long-term when the well being of local people is not put at the forefron:.

Management of marine and coastal areas

The coastal zone is used by a varicty of users and for a number of purposes that may
be in conflict with each other. it is impossible 10 manage an area with such a variety
by using a sectoral approach. [ntegrated Coastal Zone Management (ICZM), also
called Integrated Coastal Area Management (ICAM} or Integrated Marine and
Coastal Area Management ({MCAM), is 4 management process which attempts to
integrate or co-ordinate the activities of existing users of the coastal resources. its
purpose is to maintain livelihoods in coastal communitics, conscrve biodiversity,
prevent erosion, control pollution, and regulate the demands of the leisure, trans-
port, tishing and other industries. Its approach is multi-sectoral ancl integrated.
LCZM 18 a continuous, dynamic and adaptive day-to-day process. It is a rather young
endeavour and the learning process should be given sufficient consideration.

ICZM has been attempted in countries where problems oceurred as 2 resule of exten-
sive conversion of mangrove areas for shrimp culture {Box 6, 7).
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Box 6. Attempts to control mangrove conversion to shrimp ponds by
1CZM in Ecuador
Eeuador is one of the world-feaders in shrimp culture and the economic impor-
tance of the industey is significant. For pond construction farge areas formally
covered with mangroves have been converted. The spread of shrimp farms was
anarchic because of the lack of proper planaing and co-operation between rele-
vant government agencies, and weak or no enforcement of legislation. Environ-
mental effects resulting from the disappearance of shrimp nurscry areas and pol-
lution by pond etfluents have affected the quality of the coastal zone and the
aquaculeure industry itself and have resuited in probleimns with shrimp diseases
and a shortage of shrimp larvae necded for stocking the ponds.
Attempts to build constituencies supporting improved resource management
started in 1980, A graduui,'m()rlcﬁel_;lppmach was followed: on a national level
an inter-ministerial commission was established chaired by the Office of the
President. At community level efforts were concentrated in 5 $pecial Area Man-
agement Zones. Emphasis on education and training characterised the activities
on both levels. Bach Zone had its own Ranger Corps under the supervision of a
Navy Port Captain and composed of personnel of various agencies responsible
for the enforcement of coastal management laws and regulations. The Corps’
worked closely with a Zonal Committee representing local users and local gov-
errment, The Committee is involved in each step of the management process.
For each spectal ared an ICZM plan was developed in a highly participatory
process. Mariculture and fisheries development, environmental sanitation, use
of the shorefront and mangrove management are the major issues it cach plan.
Latrine building, beach clean-ups and experiments on co-management in man-
grove areas were some of the concrete manifestations that took place at the coim-
munity level, The program has successfully gencrated strong central government
support for ICZM, it has increased public awareness of various coastal zone
issues and has succeeded in reducing water pollution and the restoration of
mangrove forests. It has stimulated the development and application of shrimp
larvae collection techniques that improve shrinp lazvae survival mtés and veduce
catch and mortality of non-target species, '
Sources: Clark, L.R. (1996); D.Robadue (ed) Eight years in Ecuador: the voad to
mtegrated coastal management. Coastal '

Resources Center, University of Rhode Island, 1995. 1. Robadue, pers.conmumn.

Lessons [earnt:

HCZM has to be initiated with understanding of and respeet for the local socio-politi-
cal context. An mcremental and adaptive program design is recommerntded to facili-
rate the building of trust and capacity. Co-operation between line departments may
be difficult and a separate institution with strong support from the higzhest level may
be needed to force such co-operation, Local capacity in resource management must
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be built simultancously at both community and at central government level. Visible
and concrete results are needed in an early stage to acquire and maintain support
from coastal citizens. For countries that have seen little success in implementing
resource management initiatives a focus on selected special areas can be an eftective
strategy for accelerating the learning process.

Box 7. Rehabilitation of Mangrove F orest I‘ro]ect Suuthern Mekong De]ta,
Vietnam
The onice extensive mangrove ecosystem in thc, Sc)urharn Mekong Delea has suf‘
fered heavily from chemical warfare during the 1g970’s, from excessive cuttin £ for
timber and charcoal, and from the rapid conversion to shrimp ponds in the pre-
sent decdde. This has led to increased-coastal abrasion, Hoods and salt-water
intrusion, and reduced biodiversity. From 1996 to 1999, the Ncrhcrlandb Direc-
torate-General for Intcrnational Co-operation, (DGIS) has supported, with Dutch
techuical assistance, a pro;u,t Aimed at mangrove rehabilitation and economic
development of the Delta’s coastal zone. An important project output has bt{‘l‘.l a’
zoning plan which divides the area in a Full Protection Zoné (to be’ kept under
fully protected mangrove forests, in order to dChlLVE coastal protectioh.and to
enh,mcc and sustain the productivity of coastal ecosystems; shrimp farming is
not allowed) a Buffer Zone (where mangroves are restored to at least Ho% cover-
age, the rest can be uch for aquaculture) and, further mLmd, azone WhuL sUs-
tainable socio-economic development’is possible, the Economic Zone. An innov-
ative system of shrimp farming-has been developed, in which 51_11zmp_L.lrnuﬂg_m
the Buffer Zone is combined with-and takes advantage of the resto ration of man-
grove coverage. ks stceess is shown by the fact that the local population lias
started to apply the system on thejr own initiative. During the project period
approximately 7,400 hectares of degraded coastal mangrove forests have been
rehabilitated, about half by replanting with mangrove seeds, and tHe rest -
through improved protection. The project also had a community developmeit
component (hand pumps, wells, primary school buildings, loans foraquaculwure
improvements) and a training and education component aimed at the local
population and at provincial and Jocal government officials. T
The project bas successfully facilitated the development of institutional struc-
tures, and has led to increased and more effective support from the Vietnamese
Government for integrated coastal zone managcmcm that i JI]C()I‘p()I’ltCH conser-
vation and development of coastal ecosystems.
Source: ARCADIS Furocomult{ HASKONING, The Nelhell(mds

Lessons learnt:

After a training needs assessment had taken place, the emphasis of ¢ he training ses-
sions in the villages shifted from awarencss raising on nature conservation to tech-

nical aspects of forestry and aquaculture. However, natizre conservati on topics were
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dealt with as well. The economic component, which was mainly concerned with the
improvement of shrimp culture practices by means of integrating mangrove forestry,
supported the ecological rehabilitation component and contributed to its success.
The flexibility that allowed the shift of emphasis of the training sessions in favour of
expressed local training needs has contributed to the success of the programme.

The combined mangrove forestryfshrimp farming system has the potential to
become an important part of a solution for areas where the population’s wish to
develop economically through shrimp farming has to be reconciled with pro-
grammes to rchabilitate mangrove forests.

ICZM has also started from attempts to solve local cases of degradation of other
resources than mangroves (Box 8).

Box 8. Attempts to reduce coral mining on Mafia Island, Tanzania _
On Tanzania’s Mafia Island 5500 m3 of coral were mined annually to SUIppo_rt the
lime needs of building and construction projects. Mining was shown to reduce
the number of fish species on the site with 24%; total numbers decreased with
41%, The cost of locally produced lime was nearly 8 times lower than imported -
coment. After extensive consultations with local lime users and other stake hold-
ers 4 2-stage program was started aimed at providing alternative construction '
materials and income sources and awareness raising. In the first stage the pro-
duction of sun-dried bricks was started, the development of land-based lime
stone sources, and the construction of closed, more efficient lime kilns using,
coconut wood instead of mangrove wood. In the second stage mining of life
coral will be limited through a permtit system. The brick production and the
expanding tourist industry are expeeted to become alternative income sources.
As a result significant progress towards reduction of mining activities has been reported.
Source: Dulvy, N, & W.R.T. Darwell in Clark, I.R.,(1996);

Lessons Learnt:

Enforcement of coastal management rules can be very difficult if jobs are threat-
ened. Management must carefully balance people’s dependence on a resource. Alter-
native livelihood programs must be part of any coastal conscrvation project. Only
when alternative sources of income or alternative materials replacing those extracted
from the reefs are available and economically attractive on the short term, will local
users shift away from unsustainable and harmful ways of exploration. Consulting ali
stakeholders can help to identify the conditions thar guide the selection of viable
aleernatives,

Attempts to solve one problem in a specific coastal area can develop gradually inte a

full-fledged ICZM program on national scale. However, such a development may
take ten or more years,
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Initiating ICZM on a national scule may bog down in bureaucratic mapping proce-
dures without any impact on the ground, as was shown in the case of Brazil (Box g).

ICAM experience in Brazil. : _

In Brazil a National Coastal Zone Management Program was institutionalised by
national-law in 1988. I the first attempt a coastal zone governance area was cre-
ated of approximately 200.000 squdre kiloractres. “From the start the whole
exercise became extremmely bureaucratised, as coastal management was limited
o creating different maps of the land potential and constraints, based on
sophisticated remote sensing and G1S techniques. Consulting firms interested
only in sclling emerging technologies of remote sensing were the basis for initial
exercises. Over a dozen years were spent in produeing overlays and maps of dif-
ferent coastal states, bt until now not a single coastal management plan has
been actually implemented. As a result, ccologically and S()Cld]]y, the situation in
the coastal ecosystems became crifical.”

[l)ngIILh, a8, p 24l .

Not i all cases a formal ICZM framework is needed: in the small island-state of the
Maldives absorption of an innovative concept such as ICZM may take long time due
to strong cultural traditions. A more informal approach is also effective to a certain
extent due to the fact that Maldives government is concentrated and near continuous
communication takes place. Au Lovironment Commission with representatives of
various departments that serves to make policies and 1o co-ordinate developments is
operating. Super-imposing a acw, formal structure on a society that functions along
traditional, less formal lines may even be counter-productive, In situations whetre
rapid cconomic changes occur but strong cultural rraditions seem to he opposed to
an ICZM concept the first priority is to create an educated cadre of locals who can
balance tradition with innevation to meet 1CZM challenges posed by the rapid
change.

[CZM projects in developing countries often depend heavily on foreign supportand
have low national govermment ownership. Very rarely projects are designed to estab-
lish self-sufficient activities, and chances of continuation of TCZM projects are low
when foreign support ends. There is also heavy emphasis on external, often expatri-
ate assistance, During a workshop in which experiences with 1CZM in Bastern Africa
were reviewed project managers recommended to start small, and stressed the
necessity to build up strong local eapacity in the communities and the identification
and testing of approaches for sustainable financing of successful activities after a
project ends, Community ownership and control of the project were mentioned as a
short-term indicator for sustainability (Moftat e.a., 1998).
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BOX 10.

Marine protected areas

Coastal and marine protected arcas can be defined as arcas that are subjected to
substanttally reduced harvest pressure and other forms of ecological stress by
restrictions of hwmnan activities. In the fast decade many have realised that nature
and biodiversity can not be conserved successfully by preventing local people
access to areas rich in biological variety. Experience in Brazil showed that
expelling the local inhabitants that depended on the natural resource also meant
the removal of the potential supporters of conservation efforts, making the area
more accessible for outsiders (poachers, tourists, fishing companies) who had
less or no interest in sustainable use and conservation (Diegues, 19g8). Commu-
nity participation in the decision making process regarding boundaries, access
and allowable exploitation levels and methods, and it the management of
coastal areas and marine resources is nowadays considered essential for the suc-
cess of such schemes.

Comimunity-based coastal resource management (CBCRM) and protected marine
areas can fead to improvement of local biodiversity in combination with better
catches by local fishermen (Box 10).

Improved biodiversity and income from a successful CBCRM pro]ect Danao
Bay, Philippines. C
Danao Bay isa 2000 ha Llrfrc Bay altuqted on the Norrhcm shme of the 1sland
M_:.nda_nao. About 400 full-time and part-time resident fishermen and their fami- -
lies rely for the main part of their livelihood on the Bay’s fish resources. Gatches
. have been declining | because of heavy exptmmrmn pressure, destruction of man-
- grove forest and dymmlte hshmg In 199174 74 hecmres coral reef sancteary was '
. established in the By by the SNV-supported NGO “E’lpuh H)Lmdatmn” ‘No fish-
ing is allowed inside the sanctuary and in 4 25 ha buffer zone surfounding the
protected area only reef gleaning during the daytime is allowed. L. ocal residents
guard the sanctuary and intruders are “tatked out”. After the establisliment of
the sanctuary Pipuli focussed its‘attention on ecological awarenéss raising, train-
ing and the formation of orgdms(mons in the coastal communities surrounding
the Bay. dnd initiated various income-generating projects. At present le
- expenses for sanctuary guards and opcmrmg costs for an information centre are
- covered with the income fromn an eco-tourism project,
_The sanctuary and accompanying rcguldtmnb have had posmw effects on'marine
biodiversity and on the income of the fishermen. The number of fish species '
“encountered during diving surveys inside the protected area increased from 48 in
1993 to 85 in 1995, and i the same period the 1iL111'1bCl‘ of shellfish, sea-cucum-
ber; and sea-urchin species increased from 28 to 74. 101995 fishermen using
fish. traps near the sanetuary reported a doubling of the catch comipared to. the
-years just before the sanctuary was established. These rcsulg, attracted more’
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fishermen from nearby areas. Due to increased fishing pressure by resident and
visiting fishermen the inereased carch could not be sustained in tater years.

Source: A. Heinen & A, Lavanjo, in Ferrer eix,1996; A. Heinen, personal communication.

Lessons learnt:

The abstract ideas of a sanctuary or coastal resource management were difficult to
explain to the local residents. Because of this the Pipuli staft choose to concentrate
first on a concrete management measure which was expected to give quick visible
results for all residents. The availubility of other sites in the Philippines where
marine protected parks had been established eavlier with support of the local popu-
lation helped to clarify to staff and key fishermen leaders the initial concept and pos-
sible mode of operation,

Many problems related to non-compliance were encountered in the first 2 years and
a core of dedicated local leaders who did not back out in difficult times was crucial
tor the success of the project. The training program in the fishing communitics
made more people aware of the purpose of the sanctuary and led to increased local
suppert, The positive effects on fish yields contributed to this result,

Outside technical assistance was needed during the first 3 —5 years to start the pro-
grarn, With growing local support tor the sanctuary a group of volunteers from

Fishermen in Mozambique (phote: Lineair}
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nearby communities replaced a simall group of staff that was paid to guard the sanc-
tuary during the first 2-3 years. At prescnt guards are paid from the income earned
with an eco-tourism project.

The regular monitoring and recording activities help to demonstrate the cffeets of
the marine reserve and other management measures to local residents, authorities
and a far wider public, and greatly enhance the value and impact of the project by
serving as an example for other coastal communities in South-east Asia.

Alegal base is needed for institutions with strong representation of resource users
to play a significant role in resource management. In the Philippines the Local Gov-
ernment Code that came into force in 1991 gave programs aiming at CBCRM an
appropriate legal framework. The Code allows the establishiment of Resource Man-
agement Couscils on municipal level in which organisations of resource users and
supporting NGO’s, the municipal government and tocal branches of relevant depart-
ments can participate in decision making and actual management of the coastal
resources within the municipal territory.

Diving surveys in 3 other protected reef areas situated near small Philippine islands
and managed with strong community participation revealed an increase in total
numbers of fish as well as number of species. All fishermen that were interviewed
near the protected areas stated that the reserve had not negatively affected their
catches, and most believed that the reserve had improved their fishing (Clarl, rgg6).

Community participation in the decision making process regarding boundarivs,
access and allowable exploitation Ievels and methods, and in the management of
coastal areas and marine resources is nowadays considered essential for the success
of such schemes.

Community participation and sharing of benefits from coastal resource use

In the past, efforts to presetrve marine biological diversity by establishing protected
areas often lead to the government curtailing the usual exploitation methods or in
some cases even o Issuing a complete ban for local fishermen to their traditional
fishing grounds. In most cases the fishing communities involved were not suffi-
ciently consulted and informed. As a result they did not accept this situaation and did
not follow the intended regulation of tisherics.

This made nature conscrvation organisations realise that biodiversity conservation
had to be combined with local development initiatives, Wells has reviewed the first
experiences of non-governmental envivonmental organisations with suich projects
(Box 1r1).
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Environmental conaervatmn orgamsatlons emhrace development the first
experiences :

In his assessment of thc first projects that med to wmbme tmostly terrestrial)
biodiversity conscrvation with developmcnt Wells noted that although environ-
wental NGO's had hardly any prior ¢iperience-in the h_LE([ of local development,
surprisingly few efforts were inade to use the existing knowledge '()f'dcvck)pmem
institutions to enhance local participation or to appraise social and economic
conditions in an efficient way. M.my of the projécts were in the gategory of
“small-scale” or “pifot projects”™. Seldom was enough attention given to. fsoni- -
toring of ecological as well as socio-cconomic parameters, and 10-the le: ring
Jrotess on the side of the project implementers and the local population. To
avoid burcaucracy and delays the involvement of goverhmeneal deparpuents and
other.actors was often kept to aminimum. Asa result up- ':,Cllling (needed to
make.a slgnzhc‘mr intpact) of the succesqmi projects, orimitation of'the model
or dppl‘()dLh used by the suues%ful projects, proved to be- problemcttm

“In practice there has been an acute shortage of biodiversity conservation zz’ﬁd
sustainable cconomic development projects 11]1p[emcnrr_d it a way that would
allow their experiences to'be. seriously analysed and lLssoub to emerge”. '

Souree: Wclis M. in Perrings, e, 1095, P 310 —343.

Lessons learnt

“Project success is based on a high degree of fit between programme design, bene-
ficiary needs and capacity of the assisting organisation. {...) Achieving this fit
requires organisations with & well-developed capacity for responsive and anticipa-
tory adaptation — organisations that embrace error, plan with the people, and com-
hine knowledge building with action” (Wells, in Perrings e.a., 199s).

The success of projects that attempred to combine the conservation of biodiversity
with local development is in most cases measured in terns of observed changes in
the numbers of specimens, number of species or reduction of threars to biological
diversity and ecosystems. Impact on food security, income or other socio-cconomic
parameters are seldom monitored in a systematic way. Only when base-line and
monitoring data are available will it be possible to aralyse the factors behind success
and failure, can lessons be drawn and can successful projects and approaches serve
as models elsewhere.

Compured with other countrics where the community-based approa ch towards
resource management was infroduced and applied only fater, the Philippines has the
widest expericnce and highest number of cormmunity-hbased coastal resource mai-
agement programs. The experiences with CBCRM in the Philippines have been eval-
uated (Porreroy, 1gg4; Ferrer e.a., 1996) and the following lessons ernerged:

Fishers must be equal and active participants in resource management. An open dia-
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togue must be maintained between all stakcholders. Property rights must be
assigned directly to the coastal communities and resource users. The community
must be mnvigorated through a multi-sectoral, integrated approach to both resource
management and community development. The community must be provided assis-
tance to organise and develop the capability to take responsibility for resource man-
agement, Formation of Tocal commumnity orgamisations that can play a role in marine
resource managenient is a complex activity that rakes time, and needs a heavy educa-
tional component. Committed statt working full-time in the communities were a key
factor in establishing trust and for building effective local organisations and man-
agement regimes. This made staft memibers of NGO’s in general more effective than
government employees.

In maore participatory forms of tisheries management government officials will often
have to change their roles and ways of working. Policy makers will have to learn to
collect, consider and incorporate the needs, suggestions, and views of resource
users and other stakeholders. Field staft will have to add meeting facilitation, educa-
tion, mediation and institution building to their usual activities (which are often
data collection and controfling). Training will be necded that is aimed at acquiring
new skills and a different attitude to be able to play the new role effectively.

Community-based management has also been successtully applied for sustainable
exploitation of mangroves (Box 12).

Comumunity-based use of mangrove resources in St .Lucia;C_aribbeari.

The largest mangrove ared of the island of St Luctasin the Caribean is 2 40 ha
forest near Mankote. Since the area was opened to the public in 1960 waste .
dumping, intensive fishing, hunting as well as woodeutting for charcoil and
construction took:-place. 1 1981 monitoring showed that the local charcoal mak:
ers (15 tot 20) applied sonie sort of management: Cutting took p%;th in strips of
10-20 meters wide, A rotation scheme was. used, and each strip was cut again
after abott 2 years. Mankote was.identified as a priority area for conservation
and in, 198{) the eastern-Caribbean Natural Area Ma__nag,unult l’mg,rfm_lme_-
(CANARI) started a program ained at conservation and sustainable use of‘the
arez: A community-based MANIZERICnt was iiitiated and the status of the area
shifted from open-access to communal property used and managed by a limited
nuniber of or ganized charcoal m.-]k{.‘_l s. To reduce pressure on the Mangroves a
fuelwood pla-ﬂtatinn';ﬂ]d a comumunity vegetable gardén weré started. The pro-
gram has been a success: people changed their cuttmg practices to conserve
reseurces, and the trend of declining tree coverin the area was I"LV(‘]S(_([ Over the
period 1986 - 1992 the density of mangrove tices in thearca increased while the
average annual production of charcoal from Mankote Mangrove wood has been
maintained at the sanie level. Flunting and waste dumping have been reduced.
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The afea was designated as ¢ Marine Reserve Area and visitors’ tours were.
started. I L _ . E :

Source: Smith, A &li_i’;crkcs (1993) inx .lntern.a_l'im'ml Journal fi'.u: Bavironmental Studics, Yol
43 123°1380 ' ’ . ' ) !

Lessons learnt:

Reversal of the status of the area from open access to communal property exclusively
exploited by a lhnited group of local users can change the way the resource is har-
vested. When communities are given exclusive harvest rights over natural resources
with a long-term perspective they have the incentive to be involved in developing this
resource sustainably, Resource users may be morve willing to sacrifice certain short-
term benefits in order to sateguard the continued existence and to enable higher
harvestyields in the future.

The change of an open access system to a management system that limits the use to
a restricted group may cut off the most ncedy sectors of society from a last source of
food and income. The needs of these groups have 1o be taken into consideration
when access regimes for fishing grounds or mangrove areas are changed to enable
sustainable management of these resources. Provision of alternative sources of
income will be necessary.

Management of living aquatic resources

Traditionally the management of living marine resources in many countries is aimed
at the preservation of especially commercial stocks and at the maintenance of maxi-
mum yiclds and social and economic benetits. Only recently have biodiversity
aspeets become part of the objectives of managers in some countries.

The species targeted for food or other purposes do not live in isolation, but depend
for feed and suitable Jiving conditions upon complex ecological systems. Impacts on
the system as a whole, or on non-target specics can therefore indirectly atfect the
species that are of commercial interest. The opposite can also occurs (over)-exploita-
tion of certain commerciai species can threaten the existence of other species for
which special conservation programs have been put in place (Box 13). Incorporation
of biodiversity abjectives in marine reseurce management requires AN ecosystem
approach that takes all the functions of the ecosystem (as food source, spawning
ared, nursery, migration routes) into consideration.

Killer whales becoming a threat to giant seaweed fields.

- Atthe Bast Coast of North America orcas or kifler whales aré-reported to feed
more.on the protected sea otters, a species on its way of recovery from near-
extinction. The orcas had to add these animals to their menu because their nor-
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mal prey, sea lions and scals,, have decreased in nutabet, 'probabl_yzdue to the
heavy exp iuitz&t’iim (’)fthe'ﬁqh stocks in the region. “As d'result of this the llLilIlbél’-__
of sea urclnns (a mA]()r food source of sea ()rtus) has showu a dramatic increase,
Theincrease of grazing pressure by growing numbers of sca uthma is a threat
to the kelp (a Jarge c;cdweed) fields along the coast, These fields are. cousldnred a-
. critical-habitar for the region because they providea. favourable hdbli"tl‘ JI}d shc! :
tered nursery areafor many fish species. and other ammd]s '
.(S()urcc ‘;ucmt‘\in} 282, 1o 5:}68 ()Li()bm 1998, pagc 3(;0)

It is often assumed that the reproductive capacity of populations was not threatened
as long as enough specimens were able to spawn at least once during their life.
Recently more appreciation has developed for the role of old, big females of tor
example grouper, cod and other fish species for the maintenance of healthy popula-
tions and for the continued supply of recruits that also have the genetic potential o
grow to a large size. Notonly contribute these large individuals significantly more
cggs per kg bodyweight than their smaller sisters, but their experience in finding
suitable breeding and feeding places and knowledge of migration roures may be of
great valte to survival and reproduction success of the rest of a school.

An analysis of the use of marine resources for the purpose of their maintenance,
sustainable management and development should explicitly include the role of
women. As is often the case on the land women’s contribution to the use of marine
resources is in many cases not very visible. Women often play a leading role in
preservation, processing and distribution of fish and other marine products,
Changes that affect the amount of marine resources to be harvested as well as the
composition of the harvest will dircctly affect the women who are occupied in pro-
cessing and distribution of fishery products.

Tourism
‘Tourism based on the beauty of marine ecosystems can make an important contribu-
tion to the economy, income and employment opportunitics of local people (Box

14).

Estimated costs and benef:ts of diving tourism for the popuhmon of Bon;ure
and Maldives. -

The coastal waters surmulldmg the 288 kmz island of Bomue in tl]c_ (J(ulbbc;m
(pepulation: 10,800 in iggo) were ‘declared Marine: Prark in 1g80. More than 17"
ooa. divers visit the.island each 'yczlr._’.I‘l]iS type of tourisim is (51_16 (_)If the pillars of -
the local economy and is estimated to be responsible for nearly raco jobs, of '
which local residents occupy 755. Gioss revenues from diving touris in are esti-
mated :it $ 23.2 n_ulhon, of'which § o.19 mll_llon_wue earned from a fee per visi-
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tor of the park. 'The annual recurring costs for park management are $ o.15 mil-
lien. Although nearly all beats taking divers to the sites use mooring buoys,
stress on the'reefs resulting from frequent visits beeame noticeable on the more
popular dive sites. Research showed that the maximum visitor levél to a site
before visible stress on the reef occurred was at 4500 divesfsitejyear.

Approximately 350 coo touristsfyear visit the Maldives, and-50% go diving. The
most attractive dive sites are the ones that offer a high chance of seeing sharks.
In 1992 76 850 dives took place at 35 specific shark waiching sites. Current
expenditure by tourists on shark watching is estimated to exceed $ 2.3
million/year, Most sites have their own resident population of sharks. By using
estimates of the average expenditure/dive and the number of resident sharks/site
the economic value of a single reef shark at the 35 sites was estimated at § 3
zoofyear. Realising the importance of good dive spots fifteen top 'djvc sites (of
which g were shark watching sites) were declared protected sites in19gs by the
Maldives Government. Even after protective measures had been declared shark
fishing continued, somctimes even near the dive sites. When as a result of fish-
ing only seldom a shark was seen at the most popular site the number of visitors
dropped dramatically. Economic loss resulting from reduced visitors at this site
was estiniated at § 500 ooo/fyear. o

The value of d dead shark in a fishing boat is abeur $33.

Sourees: Dixo.n, LA LEFallon Scura & CCovan -t Hof, in: Perrings e.a.,1995, p 127 -~ 145.

R.C. Anderses: Bconemics of shark watching in the Maldives. Papet presented at Cenference en

sustainahle use of aquatic biodiversity: data, tols and cooperation. Lisbou, 3-5 Seprember 1gg8.

Lessons fearnt:

Protected coral reefs can be a major source ot income and employment on a sustain-
able level especially for small island populations. Condidions are that enough
tourists visit the place, and that proper management including measures to reduce
negative impacts of visitors are put in place. The running cost of managing the
reserve can be recovered by means of entrance tees. Divers need to be evenly distrib-
uted over various sites since damage and stress to reefs do occur locally when the
number of dives per site exceed 4500 per year.

Distribution of the benefits from diving and other tourist activities rieeds to be as
wide as possible and should explicitly include the group that earns a living from the
Rarvest of the living resources. When direct or indirect income from tourism exceeds
potential short-term income from exploitation this section of the population is pro-
vided with 2 powerful incentive tor participation in conservation cfforts.

Alimited number of large fish and other animals often serve as a special attraction
and can have a very high cconomic value. Special attention to the protection of these
“crawd pullers” is economieally warranted.
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Coastal aquaculture

For centuries extensive culture of milkfish and other species has been practised in
brackish water ponds in Indonesia, Philippines and other Asian countries without
great impacts on nearby coastal waters, ‘The extensive character of these activities,
with only low fish densities and limited inputs, and the extend of remaining man-
grove forest, has mainly been respensible for the limited impact. In the past 2
decades coastal aguaculeure has developed and spread with great speed in some
developing countries. Bio-diversity is impacted by this activity in various ways: nai-
ural ecosystems are transformed, resources are consuimed, and waste is prodaced.
Alien species and new parasites and diseases may be introduced when larvac or
broodstock are impaorted. Bspecially shrimp farming has earned a bad reputation
because its expansion in recent years has been at the expense of almost ro% of the
world’s imangrove forests. In some countries this percentage is much higher.
Although especially large enterprises are blamed, it appears that smaller owners
have contributed relatively more to the nuniber of ponds abandoned after only a fow
years of operation due to the [ack of sufticient capiral needed for proper pond con-
struction and for more responsible management. Mangrove arcas serve as nurserics
for shrimps and certain fish species. In Indenesia a direct relationship was found
between the amount of shrimp caught from the sex and the mangrove coverage
along the coast. For the Mckong Delta area in Vietham it was estimated that one
hectare of mangroves supports approximately 450 kgfyear of fish and shrimp catch

VFishiryg pond, Philippines {photo: Linegir)
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trom the sea. When shrimp farming is cxtensive (low vield per hectare) its produc-
tion may not outweigh the reduction of catches from the sca resulting from reduced
mangrove coverage. However, a clear, direct relationship between reduction of man-
grove coverage and declining bhnmp atches was not found everywhere, €. not
along the coast of Kerala, India, probably due to the presence of extensive backwater
lagoons that can serve as nursery areas,

The effective implementation of land use plans for the coastal area that incorporate
the protection of natural ecosystems such as mangroves and estuaries can control
the conversion of natural areas and vegetation to ponds. (sce paragraph 3. 2). Innov-
ative combinations of sheimp furming and mangrove forestry (3ox 7) can also help
to reduce environmental impacts.

Grear numbers of fish larvae are killed during collection of shrimp Larvac from
coastal waters. To feed the shrimps great quantities of fish are converted to fish-
meal, and the discharge of nutrieni-rich, polluted waters have a harmful etfect on
ecosystems in nearby estuarics and coastal waters. Guidelines and Codes of Conduct
have been developed to reduce such negative impacts from modern forms of coastal
aguaculture {see paragraph 4.2.2.6).

In various countries of Asia and Bast Africa seaweeds are grown in shallow coastal
waters. It is estimated that in the Philippines 40,000 people depend on this activity.
So far no major negative impact on the environment has been reported. On the
island of Zanzibar scaweed culture has expanded rapidly in the past decade and
women have played a leading role (Box 15).

Women dominate seaweed éuItﬁré"a[ohg coast of Zanzibar.

Between the 1940's and 1960’s naturally occurring seaweeds wcre co!luruf along
the coasts of the mainfand of Tanzania and cexported in dried forin from Zanz--
ibar (up o 600 tons}yuu) The industry collapsed when the government took
over thé private enterprises involved. With hclp of a Phlllpplne conpany the cul-
tivition.of seaweed was introduced in 1989 in 2 villages at the cast coast of Zanz-
Iba_r_. The company pmwded rapes, seedlings and advice, and bought the dried
seaweed. After initial scepticism women were the first to take up the activity:

© Being their. daily fishing ground, this group was most ‘familiar witls the intertidal

zone where se aweed culture takes place. (:oud gmwth rates, high !‘Ll‘lﬂ‘l‘z‘; rela- .
tively simple techmqlz(‘ low labour tirme and a lack of alternative i ncome oppor-
tunities in the arca Const:tumd the ughl mix for suecess. 1 19973 scdwud farm- -
er$ earned between Goog and 15000 T.shilfings, depending on the size of the -
-plot. This.campared very well with the average wage.of 1. 8hs 1500 Irom agricul-
ture or fishing, Their uwolvumuit in seaweed cultivation has clearly raised -
women’s. purchising power and consequently their status in the communities.

T ilc se’iWCLd plots dteract rabbit fish thdr are s 1ught l)y rhe womel, thlc mkmg
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care of the plots. As 2 consequence their families have a higher fish cons;um}_)tion
than others in the community. ' S

In 1992 wore than 15 ooo farmers (go% women) along th(, coast of Zanzibar
were involved in seaweed cultivation. The number of pmpic involved in the
industry in 1998 was estimated at 40,000. More than 5000 tons of dried scaweed
were produced and exported to Denmark and the USA, Colloids extracted from
scaweed are used in the prod ucrion'ofbrcad,'m_}d in the cosmietics and pharma-
centical industry. - ' L ' ' ' o
Sources; ALCOM News, Ne 3: p. 4+ 8 1ggo; Al (JOM NL‘Ws Nt)ll Ik, I(}gg, MOH«HCJ
u)c)ﬂ

Lessons learnt:

In areas where they are used to collect fish and other food items in shallow coastal
waters women can successfully take up seaweed and possibly other forms of mari-
culture. In areas where they are the niain food producers on small-scale farms,
women may find it easier to start scaweed farming due to the similarity between sea-
weed culture and agriculture.

Initiatives of private enterprises can be the basis ot successtul developments in a
coastal area.

Bio-prospecting

Although some marine organisms are used in traditional medicine especially in the
Far Bast, the traditional knowledge regarding medical use of marine creatures scems
to play a less important role in prospecting activities as is the case with bio-
prospecting of terrestrial plants and animals. Pharmaccutical companies interested
in the use of marine organisims rely more on the results of screening done in labora-
tories. Some promising compounds have been found but so far no commonly used
medicine based on a marine animal or plant has been taken into production, Clear
arrangements that regulate exploitation and benefit-sharing in case valuable com-
pounds are discovered should be made between the prospecting company or insti-
tute, the national government and the communities near the place where the
prospecting takes place before prospecting activities start. Contractual arrange-
ments such as the one between a major pharmaceutical finm and a Costa Rican insti-
tute (see Box 17 in Chapter 4) can serve as an example for countries and copnnuni-
ties near rich coral reefs.

Rehabilitation of marine biodiversity

When destruction has not gone beyond certain imits most marine ccosystems have
the capability to recover once the causes of their degradation are remowved. It is pos-
sible to restore part of the biodiversity at degraded sites by re-introducing certain
critical clements. Many successful mangrove planting projects in Asia are examples
of this {see Box 7). Attempts to re-introduce seagrass at sites in the tropics where
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this plant had disappeared are less common. Unlike with mangrove trees it is sel-
dom the active harvest of this plant by man that is the course of its disappearance,
but changed environmental conditions such as increased turbidity, siltation, and fre-
guent bottom trawling. Seagrass can return only when the factors thar contributed
to its disappearance are mitigated. Once conditions are favourable again it will often
return on its owa, as result of the spread of seed from seagrass fields upstream.
When such fields do not exist replanting can be attempted.

Recovery ot degraded coral reefs can be enhanced by transplantation of pieces of life
coral. Transplantation is more successiul with some species than with others, but
successful transplantation of some coral species stimulated the natural colonisation
by other coral species.

Cases of successful mass breeding of marine animals are rare. Research elforts espe-
cially on high value fish species such as groupers, snappers and seahorses are ongo-
ing and have met some success, but captive breeding on a commercial scale has
been achieved with oaly a handful of species. 1t is expected that successtul reproduc-
fion in capzivity plus the calture of more marine species will lead ro reduction of
pressure on wild stocks {Box 10).

Restoration of Giant Clam populations

From many reefs in Asia and the Pacific Giant Clams have nearly disappeared
due the high dernand in Japan and other Asian countries for the nusclé ehat
close the clam. At the Coastal Aquaculture Centre on the Solomon Islands the
International Centre for Living Aquatic Resources Management (ICLARM) is
siice 1987 involved in research on Giant Clams. Successtul reprochuction of vari-
ous giant clam species has been achieved and young clams produced at hatch-
eries are re-introduced in various countries in the Indo-Pacific region at reefs
from which the clams have disappeared. 1t is expected that by re-introduction on
depleted reefs new clam popularions will establish. Giant clams are also intro-
dueed for culture to coastal communities of the Solomon Islands, By introducing
clam cultre in combingtion with reef stocking activities, pressure from local
communities on wild stocks can be reduced and redirected to farming the clams.
The Coastal Aquaculture Centre has expanded its program to other shell fish
species and sea cucumbers.

Scuarces: Naga, January 1993: p. & - 10, ICLARM Annual Report 1996,
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Guidelines for Support for Conservation and
Sustainable Use of Marine Biodiversity

This chapter presents the focal arcas for DGIS-supported activities related to marine
biodiversity, and gives guidelines for development activities tn this field, The main
arcas to be supported will be Totegrated Marine and Coastal Area Managenent, and
the management and sustainable exploitation of marine living resources. After deal-
ing briefly with possible impacts of land-based activities on the coastal and marine
environment general guidelines are given for activities that are directly aimed at the
users of marine and coastal biodiversity. The activitics have been selected according
to the major action areas of the Jakarta Mandate (see paragraph 2.1), but other major
sectors and issues believed to be especially relevant for marine biodiversity have
been added. These are tourism, biodiversity prospecting, rehabilitation of coastal
ccosystems, training & distribution of information, research, national legislation,
and actions in Burope in support of sustainable use and conservation of marine bio-
diversity in developing countrics.

Focal areas for DGIS-supported activities

As a consequence of the international commitments in the field of (marine) biologi-
cal diversity and national policies regarding international assistance, DGIS will
direct the main part of its etforts with regard to marine biological diversity at the fol-
lowing areas:

Integrated Marine and Coastal Area Management (IMCAM)

Integrated Marine and Coastal Arca Management, or varieties of it such as Inte-
grated Coastal Zone Management, is widely considered the most appropeiate rool to
solve the comiplex problems in the coastal zones. 1t is the backboae of Dutch policy
with regard to coastal areas and seas,

Improved management aimed at sustainzble cxploitation of living marine resources
Management of marine lving resources should be aimed at explojtation at a level
that is in halance with the carrying capacity of the target stocks and should take the
links of these stocks with other components of the ecosystem and the impact of
exploitation on non-target components into consideration.

Besides from these two major focal arcas Dutch international assistance will also
support sustainable forms of marine aguaculture (under the conditions mentioned
in 4.2.2.6), the improvement of relevant national legislation, eco-tourism, and mea-
sures to prevent the introduction of harmiul alien marine species or their cradica-
tion. Also coastal and marine protected areas and the rehabilitation of natural
coastal ecosystems will be supported.

In support of these focal areas the Netherlands development assistance will support:

« the strengthening of capacity of relevant institutions,

+ the increased involvement of coastal communities and resource users in marine
resource management,

alternative cconomic activitics in areas suffering from heavy exploitation of
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coastal and marine resources by coastal inhabirants,

+ research in direct support of improved management and sustainable exploitation,
+ the development and implementation of code of practices and guidelines ainted at
sustainable exploitation of marine living resources and sustainable marine agqua-

culture,

the distribution of information and raising public awareness with regard to
marine hiodiversity.

The instruments available at DGIS to shape this support can be applied on three lev-
els (between brackets those responsible for implementation):

International field:

- Consultations in international forums (conventions, donor co-ordination, UN,
etc) can be used to promote the mentioned policies and activities (embassies and
DGISIThe Hague);

Coherence of policies in an EU context should be pursued (DGIS{The Hague);
Central or regional budgets can be applied to support activitics in several coun-
tries (embassies and DGIS/The Hague);

Deliberations with international organisations may give opportunities to encour-
age them, when relevan, to establish a sectoral policy for marine bio-diversity
(DGISIThe Hague).

‘Treut hatehery in Ttiicaca Lake, Peru (photo: Linewir)
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At nationat level:

» Assistance can be given to national governments to develop sectoral policies in
which the above mentioned DGES supported issues are incorporated {embassies);
DGIS country policies in which the above can be tackled (embassies and
DGISiThe Hague);

= Contacts with national governments and other donor organisations can be used to

incorporate the above mentioned issues in different programs {(embassies);

+ For programs supported by the Netherlands the above issues should be consid-
ered:

« Gnvironmental funds available ata number of Netherlands embassices can be used
for the implementation of field activities {embassies).

At local levels:

Embassy funds can be applied by embassies to implement the above nrentioned
activitics, The approach will be to start pilot projects aimed at [CZM, sustainable
exploitation, and distribution of information and awareness raising, Such projects
will serve as models and training sites for the rest of the country and for the wider
region. Support to these projects will have to be long-term because of the complexity
of the problems in many areas, the number and variety of stakecholder groups
involved and the generally slow pace of changes that invelve new approaches, skills
and attitudes. In this contexst coastal communities involved in the exploitation of
marine living resources and in small-scale aquaculture are priority target groups for
support.

Guidelines for land-based activities with possible impacts on marine biological
diversity

Planned activities in the field of agriculture, forestry, industry, mining, drilling or
hydrological infrastructure even located far from the sea can have an impact on
marine {iving resources which should be taken into consideration when an BIA is
carried out. Such impacts can be through alterations ot volume or quality (nutrients,
pollutants, sediment levels) of water flows in rivers, physical obstacles for migrating
fish species, atmospheric pollution and through the import of exotic aquatic piants
and animals. At present software (Dr.EIA) is being developed in the Netherfands
that will assist decision makers to gauge whether an ELA for planned development
activities is necessary.

Activities such as the construction of new wastewater and sewage rrearment facili-
ties, and improvement or expansion of existing facilities, contribute to a reduction
of pollution of river waters but are also beneficial to coastal marine ecosystems.
Such activitics should preferably take place within the framework of an environmen-
tal management plan that covers the complete river basin. This will require interna-
tienal co-ordination in case the river basin is located in more than one country. The
experience in the Rhine Caommission can be valuable as an example of international
co-operation that has succeeded in improving the quality of the water of a river bita
denscly populated and highly industrialised basin.
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Guidelines for activities directly aimed at coastal and marine living resources
and their users

Environmental Impact Assessment.

The Seetoral Policy Document on “Biological Diversity” (DGIS, 1995} from the
Dutch Ministry of Foreign Affairs states that an Environmental Impact Assessment
(EIA), of which impact on biological diversity is an important component, is
required when activitics are planied in sensitive arcas such as wetlands, areas of
exceptional importance to biodiversity, areas used by indigenous people and arcas of
exceptional cultural value. Land-based or coastal activities that may affect biodiver-
sity-rich marine ccosystenss such as coral reefs, mangroves, and scagrass meadows
certainly have to be assessed for their potential impact.

More detailed information about GIA can be found in the “Guidelines for Lnviron-
mental Impact Assessment of Development Assistance Projects” (FINNIDA, 198g).

‘To ensure that the interest, opinien and view of local communities of marine
resource users are taken into consideration during an EIA social scientists should be
part of the team. Whenever possible, organisations representing the resource users
should be allowed to sclect or recommend scientists that can participate in the
ASSENSIMENT team.

Initiate pilot projects that can serve as regional models

Thercis a great need for development projects related to marine biodiversity man-
agenent that can serve as models for other parts of the couatry and for other coun-
tries in the region. To make such projects into successful models great care has to be
taleen that from the initial stages onward communities are fully informed. Condi-
tioas within coastal communities may not be optimal for cffective participation
(contradicting interests and internal contlicts, weak local leadership, insufticient
skills needed for suceesstul participation, negative experiences that led w damaged
trust and confidence in government authoritics), and local activities can take a long
time to take oft. Projects and programs should direct part of their artention and
resoutces to crearing better conditions and building sikills for eftective Jocal partici-
pation. Support for profects and activities aimed at meaningful partj cipation at the
local level should be for a longer period (8 to 10 years).

Ar the onset socio-economic and ecological baseline surveys should be made and
monitoring of bath ecelogical and socio-economic aspects should be carried out
regularly. The baseline surveys do not have to be comprehensive bur should be
directed at the main problems and issues expected to be tackled by the project.

Activities in line with the Jakarta Mandate
I the Jakarta Mandate five priority areas for action on conservation and sustainable
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use of marine biodiversity were identified (see pasagraph 2.1), All activities carried
out within the framework of this action plan will atfeet resource users indirectly or
directly to some degree, but those activities that are primarily aimed at the use and
users of marine living resource and that are directly beneficial to the poor segment
ot the population are clearly within the mandate of institutions primarily concerned
with development. Activities under the first 4 priority arcas of the Mandate seem
most likely to combine socio-economic development with improvements of (or
reductions of adverse impact on) marine hiological diversity.

Integrated Marine and Coastal Area Management (IMCAM)

Ideally all activities related to use and management of the coastal zone and its living
resources should take place within the framework of an Inteprated Marine and
Coastal Zone Management plan. For the initiation of IMCAM i 2 country where the
coneept is not yet known the training of a small core group of staff in the concepts
of, and approaches to IMCAM is a useful and necessary first step. Next step could
be the start of an operational pilot project on a local (district or province-wide) scule.
Such pilot projects should be aimed at selving a specific problem so that results can
be booked in a tairly short time. Such an approach can resultin 2 model for imple-
mentation at a farger scale, allows the authorities to become familiar with the con-
cept, and graduaily builds up lecal capacity and teust.

The major steps needed for instituting IMCAM at local or national level include:

Designation of a competent anthority thar can stimulate action, co-ordinate
efforts, monitor and evaluate progress, develop legislation and regulations and
enforce decisions. It should support on wide acceptance from the population,
stalecholders, and administration.

ldentification of the major sectors, industries and activities that have impacts on
coastal and marine biodiversity, and the assessment of the relative importance of
their contributions. The suitability and carrying capacity of the site for each of the
activities and the impact on- and off-site needs to be assessed.

.

Bringing stakeholders and relevant local, provincial and national agencies
together for an integrated planning process. Local communities should be given
the legal authority, opportunity, necessary training and support to play a leading
role in regulating and managing coastal areas. Broad-based public constituencies
can be created to support comprehensive coastal development plans.

The development of a management plan, in which all relevant issues should be
addressed simultancously. Alternatives and scenarios can be developed based on

stakeholder wishes, government objectives and future projections of current
developments. The alternatives should be compared and discussed by all stake-
holders.

implementation of the management plan. This may require some institutional
reorganisation at both the national and regional level, where instituti ons carry out
functions relevant, but not exclusive, to biodiversity issues, I necessaary, authoris-
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ing legislation should be developed with regulations and management policies
that form a basis for sustainable development.
+ Development ot mechanisms and strategies for monitoring and enforcement,

Establishment and management of marine protected areas

All potential stakeholders and especially the communities of local resource asers
should be involved in an carly stage in decisions regarding the establishment of pro-
tected marine areq,

Introducing the idea to the local population

A marine protected area often has positive effects on the availability of commescially
important species and on the cconomic situation of the users of marine living
resources in nearby areas. However, its benelits to fisheries are often not easily
understood and accepted by the fishing communities. Introducing protected areas to
local communitics as tooks to enhance the yield and income from fisheries may
avoid initial resistance and generate support more quickly than an introduction of
measures emphasising the protection of animals, plants and habitats. It needs care-
ful explanation and convincing. Exposure of community leaders to areas where pro-
tected areas have been functioning for some time can help to gain local support,

Establishment and management

In many cases, local communities have knowledge and experience thar enable them
1o play a key role in protected area management, monitoring and enforcement. Local
knowledge regarding spawning arcas and movements of fish and other organisms
should be solicited and resource user's suggestions regarding exact lacation, shape
and size of protected areas, allowable levels and ways of exploitation should be
taken into consideration. Taking local wishes sufficiently into consideration while
deciding on size of the area and the management measures reduces the chance of
future conflicts and problems,

To be etfective the establishment of protected areas should be supp lemented with a
comprehensive set of broader conservation measures such as regulation of major
activities that threaten the ecosystems under consideration and the creation of buffer
zones around protected areas.

Other guidelines for the establishment and management of a marine rescrve are:

+ The boundaries of the reserve must be clearly marked with buoys , posts or land-
marks.

Fish migration routes should be protected as completely as possible.

For coral reefs, the reserves should include the breeding areas for fish. The com-
bined knowledge of marine biologists and the local population will be helpful tor
establishing the location of migration routes and breeding areas .

+ The reserve should atm to include representative portions of all available ecosys-
tem types, including mangroves, estuaries, sea grass beds and reefs.
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« Where possible, the landward side of the reserve should also be proteeted and
maintained in a natural state,

« Money needed for management and mainterance of the reserve and benefits for
local resource uscrs can be generated from visitors via entry or mooring fees.
Measures should be raken to reduce damage by visitors as a result of anchors,
coral and shell collection, etc.

More detailed guidelines for the establishment and management ot marine pro-

tected areas have been developed by International Union for the Conservation of

Nature (FUCN), the Ramsar Convention and UNESCO.

Support to existing profected areas
Many governments have established protected areas, but due to a shortage of finan-
cial and human resources needed for surveillance, enforcement and research pro-

“

grammes, many protected areas are essentially “paper parks”. For existing protected
areas development activities should focus on capacity building aimed at improved
management. Active involvement of afl stakeholders, making a fair share of the ben-
efits derived from the protected areas available to the local communities, and male
ing alternative sources of income available to reduce pressure on the protected

ccosystems are important considerations.

Act both on local and global level

The small-scale management approach developed for the protection of terrestrial
systems will be ineflective if applied uneritically 1o the oceans, Issues related to fish-
eries, pollution, migrating species and global threats such as ozone depletion and
global warming can make local initiatives such as protected areas uscless. o be
effective local and national actions should be combined with regional and global ini-
tiatives.

Sustainable exploitation of marine and coastal living resources

in the DGIS document “Fisheries in Developing Countries” (Policy Document g,
DGIS 1995) more detailed guidance on the sustainable use of living aq uatic
resources and on development activities directed at the artisanal fisheries sector is
given. This paragraph will deal mainly with the aspects that arc of relevance to the
issue of integrating marine biodiversity issues into manageinent and s ustainable
exploitation of fish stocks.

In places where fish stocks are barvested at unsustainable levels and writh adverse
eftects on marine ecosystems management cfforts should be supported that aim at
bringing fishing pressure in balance with the carrying capacity of fish stocks and
ccosystems. Improvenient of fisheries management on a regional, national, and
Tocal fevel is necessary and offen urgent. On an international leve! this includes sup-
port to the implementation of international agreements such as the UIN Agreements
on Straddling and Highly Migratory Fish Stocks, the implementation of the FAO
Code of Conduct for Responsible Fisheries, and o repional initiatives aimed at bet-
ter co-ordination of fisheries management, rescarch surveillance and enforcement,
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On national and lower levels improving the capacity and capability to manage fish-
cries plus making other sources of income (aquaculture, tourism, agriculture, small-
scale industries) availabie to especially the poor members of coastal communitics
can contribute to both reduction of excessive fishing pressure and to improvement
and diversification of income.

Reduetion or eradication of particularly harm(ul fishing methods {dynamite, cyanide
and other poison, reef destruction) can be achieved through a combination of public
awareness raising, better control and improving the availability of less destructive
exploitation methods. Control and enforcement by members of the same commu-
nity can be difticult due to social and family ties and will only be effective when sup-
ported by the leaders and the majority of the community.

I many cases government fisheries management is focussed on the commercially
tmportant tish stocks. The importance of other species and habitacs for such stocks
(as food, predator or habitat with an important function in the [ife cycle of the com-
mercial species or itg prey) is often not given enough consideration. Also the effects
of fishing on species and habitats not of immediate commercial importance is sel-
dom a matter of serious concern. Additional information, training and means are
needed to enable local authorities and researchers to adopt an approach which takes
all ecological links, the complete ecosystem and the eftects of tishing on biological
diversity into consideration.

A focus on species and stocks of commercial importance also leads to ignoring
commercially less interesting specics in monitoring programs. However, trends in
the size and composition of the catch of such species (often as by-cateh which is dis-
carded in the case of wost industrial fisheries) in various types of fisheries can give
valuable information of ecosystem changes taking place in the sea that might other-
wise remain undetected. Fisheries Departments could consider a systematic moni-
toring program of by-catch and discards as part of their regular catch monitoring
activities. This can be a cost-effective way of detecting and following changes in the
composition of marine ccosystems.

an the reef, immud flats or man-
grove stands nearly daily in search for edible items. As a consequen ce they do have a

In many coastal communitics women and youth s

considerable knowledge of the creatures present. With additional training and
proper incentives women and youth cau play an important role in programmes
aimed at monitoring the living resources of shallow or inter-tidal coastal waters.

Bottom trawling for shrimp and fish is one fishing method that results in consider-
able amounts of by-catch and discards. The introduction of techmiczl devices such as
rurtle-excluding devices in trawl nets and fish-excluding devices in shrimp fisheries
will contribute to the reduction ot the environmental impact of thes ¢ fisheries. Also
technical measures which mitigate ghost fishing (= the continued capture of fish by
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Chinese fishingnets, Tndia {photo: Lineair)

lost or discarded fishing gear) will have positive effects on marine biodiversity.
Introduction of such devices and adjustinents of tishing gear often means additional
cost o1 is otherwise economically less attractive. Programs for the introduction of
such devices or adjustments may have to include some financial support for the
uscrs atan initial stage to overcome such cconomic obstacles.

Government staff working in relevant departments may have to learn how to incor-
porare and support the participation of coastal comimunities and resource user
groups. Also user groups may have to increase their skills to play their role i partic-
ipatory forms of management effectively. Training aimed at building capacity for
participatory forms of resource management will be necessary. luclusion of tradi-
tional local knowledge about fish stocks, fish behaviour and the effects of fisheries
in management schemes should be endeavoured.

The women working in fish processing, marketing and distribution of marine
resources depend on marine resources as much as the men who are in charge of
catching. This justifics women’s right to participate in decision-making regarding
resource use and conservation. Local culture will determine the most effective way
to achieve women's partgicipation.

Due to environmentally harmtul collection methods and poor storage and transport
practices a great part of marine fish and other animals collected for ornamental pur-
poses dies shortly atter capture. Part of the emamental fish industry has formed the
Marine Aguarium Fish Council that tries to encourage the coltection and transport
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of marine ornamental fish according to best practices. It takes care of certification of
firms which collect, pack, transport and sell fish according to the guidelines given,
and assists members by making information and eraining material available which
an contribute to reduced mortality of collected specimens. Support o these and
similar activities can help to transform a harmful and destructive form of resource
extraction into a sustainable and profitable income generating activity of members

of coastal communities.

4.3.6 Sustainable mariculture operations.

The DGIS decument “Tisheries in Developing Countries® (Sectoral Policy Document

9, DGIS 1995) provides more detailed guidance on sustainable aquaculture develop-

ment for especially the small-scale producers. The following guidelines deal more

specifically with the effects of marine aquaculture on biodiversity.

Netherlands assistance to the development of new mariculture projects can be con-

sidered when:

« taking place in the context of a comprehensive land use or coastal zone manage-
ment plan that has taken the protection and conservation of marine biodiversity
and natural coastal ecosystems into consideration;

+ adverse ecological and social effects are minimal, clearly outweighed by the poten-
tial benefits for especially poor coastal inhabitants, and can be mitigated. Such
can be assessed by an environmental impact study,
the economic benefits for especially poor coastal inhabizants are clear and signifi-
cant.

The reduction of hagvest pressure on marine natural resources by stimulating the
development of an alternative souree of income can be an impaortant additional con-
sideration for support to the various forms of mariculture. ish and shrimp culture
can take place in ponds, floating cages, within fences (pens) and on the bottom in
shallow areas. The ecological effects ditfer for cach eulture system.

Ponds for shrimp cutture should be properly sited taking soil characteristics in rela-
tion o salination of ground water into consideration, Construction on acid sulphate
soils should be avoided. Ponds on sandy soils should be lined with a layer of clay or
plastic to avoid salewater infiltration into aquifers. Between the coast or river and the
planned construction site a setback zone should be left in its aatural state, Ty stead
of supporting the constructing of ponds for only shrimp or fish, systems that com-
bine mangrove forestry and shritap culture such as described in Box 8 could be con-
sidered. Projects that demoastrate the suitability of such systems in other arcas and
support the wider application can contribute to both economic progress and restora-
tion of natural tree coverage.

Existing and new shrimp culture operations should be obliged to o perate according
to the code of conduct or best practices which are developed at present by various
international organisations (Southeast Asian Nations Fisheries Network, Network of
Aquaculture Centers in Asia-Pacific, Australian Prawn Farmers Ass ociation) 1o min-
imise envirorunental effects,
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The culture of fish in floating cages and pens can provide an alternative source of
income for coastal people. However, pen and cage culture often take place in semi-
protected areas such as bays and lagoons, and concentration of cages or pens can
lead to cutrophication and algac blooms as a result of feeds and fish waste dissolv-
ing in the water. Sediments under and near the cages will also be affected by the
amounts of fish waste deposited. Proper siting taking direction and strength of cur-
reats inte account, clearly marked limits to the arcas that can be covered with cages
and pens plus proper information on the type and amount of feeds o be fed is
needed to keep the environmental impact at acceptable levels.

Culture of seaweed and shellfish can be undertaken with limited economic resources
and without major environmental impacts since feeding is not required. Where con-
ditions (physical environment, marketing infrastructure, cconomic conditions} are
suitable, this type of activity may efter interesting opportunities for additional
income for coastal communities, especially women and youth.

In many places where mariculture is practised on 2 large scale {ingerlings and larvae
collected from wild stocks form the basis of the industry. To reduce this pressure
research to solve problems in the artificial propagation of marine species (whether
kept for ornamental or for food purposes) and other activities aimed at reducing the
negative effects (whether dircet or indirect) of mariculture on coastal ecosystems can
be considered for support.

Prevention of introduction, and control of harmful alien species

Iniroduction of cxotic marine specics for agquacultire or other purposes should take
place according to the ICES Code of Practice for Conservation of Transfer and Intro-
ductions of Maring and Freshwater Organisms (ICES, 1995) and the FAQ Code of
Gonduct for Responsible Fisheries {FAQ, 1995). Possible effects of planned species
introductions for mariculture should be included in the Environmental hmpact
Assessment for such activities. The constrnction of canals that link different coastal
water bodies carries the risk of unintended introductions and should be considered
in the BIA.

For the prevention of the introduction of unwanted aguatic marine organisms and
pathogens from ships’ ballast water and sediment discharges the implementation of
the international Guidelines of the nternational Maritime Organisation should be
encouraged in £, projects supporting harbour and port management.  One way 1o
avold unintended introductions of new species is emptying and re-filling the ballast
tanks far from any coastal area in the centre of the ocean.

Bio-prospecting

Marine biodiversity ofters considerable potential as a source of new products such as
medicines, environmental restoration technologies (micro-organisms that decom-
pose polivtants), environmental sensors, enzynies for biotechnologicat and indus-
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trial application, adhesives, anti-fouling agents, dyes, ete. Various firms and institu-
tions such as the National Cancer Institute in the USA, are collecting and analysing
especially coral reef organisms for their value as a possible source of drugs or other
chemicals.

The Biodiversity Convention states that access to resources should be by prior
informed consent and under mutually agreed terms. This refers to access to all living
resources in the BEZ of a coastal state. At present agreements about bio-prospecting
are most often made between private sector parties and research institutions, and
seldom are national institutions involved. There is a need for many developing coun-
trics to design an appropriate legal framework for bio-prospecting and to assign a
national authority to co-ordinate and oversee access to (marine) genetic resources.
Legislation should deal with access to genetic resources and traditional knowledge
concerning the use and the sharing of benefits with the source nation and with local
communitigs, Activities that are aimed to build a counmy’s capacity to regulate
aceess and especially appropriate benefit sharing with coastal comumunities can be
supported.

For arrangements between countries or institutions and companies involved in bio-
prospecting the one made in Costa Rica can serve as an example (Box 17).

Co-operation with pharmaceutical giant contributes to biodiversity
protection. ' ' .

The Instituto Nacional de Biediversidad (INBio) has as its objectives to catalogue
and conserve the Costa Rican biodiversity and to generate funds from it without
exhausting it. 1o return for funds INBio delivers chemical extracts of plants,
micro-organisms and animals collected in the Costa Rican rainforest to Merck &
Co., the world’s argest pharmaceutical company. Merck screeis these exteacts
for the presence of compounds for medical use. Ten % of the funds received by
INBio is used for protection of national parks. When one of the samples is
processed into a commercial medicine INBio receives the rovalties from the
product. Half of these royalties will be conferred on the national parks. Merck
also assists in the training of Costa Rican researchers. '

Source: Meijerink, GW (1995) Function endowmerit n'!’I‘rnpj_ca{I Forests. Safeguarding the goosc
with the golden eggs. Work Docimient no. 71 of the Netherlands National Reference Centre for
Nature Management (IKC-N). ’ ’

Tourism

{Eeo)-tourism projects can be supported when they contribute sign ificantly to eco-
nomic progress and alleviation of poverty in an area, and when danmaage to natural
areas, marine life and to the interest of local communities is avoided. Minimal dam-
age and disturbance should be aimed for while planning and executing infrastruc-
ture projects for tourists. [ negative impact on existing local activities can not be
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avoided negotiations leading to just compensation should take place. Cracial is that
a fair part of the benefits tlow to local communities (in the form of employment,
profit sharing, supply contracts, cte).

Every possible reduction of environmental impacts resulting from ingreased num-
bers of people in an area (litter, sewage, traffic, noise, collection of shells and other
souvenirs, etc) should be attempted. Maximum levels of divers visiting coral reef
sites and other attractive natural spots should be observed (see Box 14).

The aggregation of people who are attracted (among other things) by nature’s
beauty, offers a good opportunity for spreading information and raising awareness
of marine biodiversity issues. Divers and visitors of natural areas can be requested to
take part in monitoring and rescarch projects while visiting the reefs or coastal
torests. The way the Jean-Michel Cousteau Institute was built and is operating can
serve as a model for other tourist projects. (Box 18).

Box 18. The Jean-Michel Coustean Fiji Islands Resort :
This small tourist resort (20 houses} is located near a coral reef on one of Fiji's
islands. An energy-saving design has been used in the construction of the guest-
houses. Solar energy is used for heating of water and electricity generation.-Solid
waste is recycled as much as possible or used as compost or animal feed. Waste-
water is treated in artificial wetlands and the treated water is used for irrigation
of the surrounding gardens and fruit trees. Integrated pest management is
applied and mosquito populations are kept under control by eliminating possi-
ble breeding sites. Visitors take part in the collection of mangrove scedlings
from other areas to rehabilitate the mangrove stands removed by the former
owner. Divers are requested to take part in reef monitoring programmes. Small
laboratorices have been added to accommodate research needs ofvisiting scien-
tists. o
People from nearby communities (especially youth) are invited for various educa-
tional activities organised by the staft biologist. In one type of educational activ-
ity, which is considered as extremely effective, a direct 2-way audio-visual com-
munication link is established between the visitors and a diver and cameraman
out on the nearby reef, _ '
Source: World Bank, 1g98. Coral Reefs. Challenges and epportunitics for sustainable manage-

ment.

4.3.10 Rehabilitation of natural areas
When a threat to a natural area is removed nature is often able to restore the previ-
ous state, although this can take decades as is the case with destroyed coral reefs.
Seagrass meadows will returm when natural conditions are favourable and when
patches with such plants ave still present in the vicinity. Recovery can be enhanced
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by deliberate action such as mangrove reforestation, transplanting pieces of life
coral, restocking with giant clams or other marine species, but such activities will
only be successful when the processes leading to habitat degradation and disappear-
ancc of certain natoral elements have heen stopped. 1o create diversity a mixture of
species should be used to rehabilitate degraded mangreve stands. Damage and over-
exploitation of arcas where seedlings or juvenile stages of animals are collected
should be avoided.

Replanting or restocking programmes aimed at the rehabilitation of habitats that
have important lunctions for local communities can offer (mostly temporary)
income opportunitics for coastal inhabitants, especially for women. After initial
planting or stocking some maintenance and puarding will be needed. Education and
involvement of Tocal communities starting from the early planning stages is impor-
tant for their support and participation,

To reduce pressure from collection of scedlings or juvenile stages of animals in nat-
ural areas the creation of regional centres such as the Coastal Aquaculture Centre on
the Solomen Islands (Box 17) for mass propagation of marine species in support of’
marine ecosystem relabilitation programmes could be supported.

Permanrent structures made of car tyres, concrete, cars or ship wracks have been
placed at appropriate sites in shallow scas to serve as a hase for new reef communi-
ties. Such so-called artificial reefs initially attract and concentrate fish and other
organisms trom nearby areas, but will after some time become a more productive
and biodiversity-rich part of the reef on itselt. Artificial reefs can only be successful
as a measure to enhance fisheries production and marine biodiversity when the
exploitation ot organisms living on or near the reef is regulated and controlled.
Without such measures artificial reefs can even contribute to further pressare on
fish stocks due to increased harvesting rates made possible by aggregation of fish
and other animals from a wider area,

Training, education and public information

For the initiation, expansion and imiprovement of activities aimed at IMCAM, fish-
cries management and the sustainable use of marine biodiversity ad dirionz] training
and education are needed on a wide range of topics of government and NGO staft
on all {evels, and of coastal and marine resource users.

For assessing the present condition of marine ecosystems and for monitoring

changes, taxonomists specialised in marine creatures are imdispensable. Such spe-
cialists are rare in many developing countiies, and additional trainiing to biologists
in this aspect is needed. When also trained as educators their knowledge can make
such specialists to very effective advocates for the conservation of marine biological
diversity. Marine taxonomist knowledge can be used o develop public information
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campaigns or special programimes for school youth about marine biological diver-
sity.

Increased information about the value, threats and beauty of marine biodiversity to
the general public of coastal nations through all types of media and in the general
education curriculum is necessary to create understanding and support for pro-
orammes aimed at more sustainable use and the conservation of marine biodiversity,
Financial support for the production of video films, slide shows, posters and books
which show the submerged beauty of the marine habitats of a country can be effee-
tive means to raise knowledge, awareness and pride in the youth and general public.

Sea aquartums are an attractive and successful medium to inforin the public about
the beauty and value of marine biodiversity and the threats to it. Financial support
for the establishment and the start-up phase can combine the creation of & powerful
public information and education tool with a self-supporting and possibly profitable
small-scale enterprise. Especially in coastal nations with big cities and a considei-
able medium-income group such projects can be profitable. Oxisting expericnce
with such enterprises in developing countries are rare but should be assessed before
decisions to support plans for sach enterprises are made. Initially the interest of the
public can be tested with @ simple, attractive small-scale facility. Active involvement
of national marine biologists should be encouraged and the co-operation with pro-
grammes for applied marine or mariculture research should be explored. Useful
experience with the construction and manazgement of public seawater aquarivms is
available in many developed countries including the Netherlands and on Curacao.

Research

Most coastal developing countrics have only a limited core of marine scientists
whose resources for research activities are as a rule severely restricted. Politicians
and decision-makers arc often not fully aware of the potential value of rescarch for
sustainable management of marine resources. However, marine biologists have not
always selected topics that are of direct use for management of marine living
resources. And if they did, they were often not successful in presenting the results in
a way that is understandable and of use for people making management and finan-
cial allocation decisions or for coastal communities.

Regional co-ordination and co-operation of researchers should be encouraged and
supported 1o ensure exchange and an optimal use of the scarce resources available.

Research initiatives that direetly support the solution of problems and issues dis-

cussed in paragraph 4.3.3 to 4.3.10, and which combine possibilities for socie-cco-
nomic improvements of resource users and coastal communities with protection of
(or reduction of negative impacts on) marine biological diversity are especially rele-
vant. Possible topics for biological and technical research are: devices and methods
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to reduce by-catch, discards and ghost fishing; identification of spawning grounds,
migration routes and feeding grounds of important fish species, possibly in collabo-
ration with traditional resource users; the eradication of harmful exotic species;
indicators for changes in marine ecosystemns; controlled propagation and culture of
species for aquaculture and for restocking in watural habitats: treatment of waste
water from mariculture operation,

Possible topics for social and management research are: the factors leading ro suc-
cess or failure of traditional and community-based aguatic resources management;
appropriate arrangements for sharing responsibilities, tasks and benefirs related 1o
resource management, (eco-)tourism, and bio-prospecting; indicators for socio-cco-
nomic conditions in coastal communities (project monitoring tools); assessment of
the value of services and products resulting froni sustainable use of marine and
coastal resources; the development of scenarios comparing various forms and levels
of exploitation or conversion; quantification of women’s contribution to the harvest
of coastal living resources and to foad security in coastal communities.

National legislation in relation to use and conservation of marine resources

The result of programmes and projects related to various aspects of management,

sustainable use, conservation and rehzbifitation of coastal and marine resources are

often be aftected by a weak or absent Jegal base which can sepport sustainable and

multiple uses and effective conservation of marine biological diversity. To increase

eftectiveness a part of the activities of national projects should be aimed at building

support for legal reforms and additional regulation. The foliowing areas are often

weakly supported or defined by national laws:

+ Land use plans to regulate developments and activities in the coas tal area;

+ Recognition of traditional right of access and use ot marine living resources by
local communities:

.

Possibilitics for resource regulation and enforcement by user groups, local com-
munities or local resource management comumittecs in which resource users par-
ticipate;

Reguiations regarding marine bio-prospecting: access to resourees, and benefit

sharing witl local government and communitics.

To be effective artention for improved legislation regarding coastal and marine
resource use should be balanced with sulficient means for proper enforcement,

Action in Europe in support of conservation and sustainable use of marine biodiver-
sity in developing countries

Dutch and other European fishing vessels operating in tropical waters within the
framework of international fisheries agreements with developing countries should
preferably operate only within the framework of an effectively entorced fisheries
management plan, Such 4 plan should take the effects of all Gsheries on local
ecosystems as well as the social and economic effects of foreign fish eries on the
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local fishing industry and artisanal fishing communities inte consideration. The
companies should ensure that rechnical measures aimed at reducing the cateh of
juvenile fish and of non-target species are implemented.

Market mechanisms can be used to encourage sustainable fisheries in developing
countries, The possibilitics for eco-labels for marine species (ornamental and foed)
from developing countries on Buropean markets should be further explored and
evaluated. Fish caught from sustainably and cffectively managed fisheries (taking
social andfor fishery effects on the whole ecosystem into consideration) could qual-
ify for sale in the developed world with a special label.

Within gurope the Netherlands is an important country for the import and further
distribution of ernamental fish and other aquatic organisms. Legal measures aimed
at reducing the import of tish collected with methods that are harinful to the ecosys-
tem and non-sustainable should be develeped. Hlegal collection and export can be
reduced by making import Hicences available on condition of possession of all
proper export licences.

Implementation by Dutch maritime firms of the International Guidelines made by
the International Maritime Organisation for preventing the introduction of
unwanted aquatic marine organisms and pathogens from ships’ ballast water and
sediment discharges should be encouraged by the Netherlands’ government. Meth-
ods that prevent unintended transfers of marine species such as emptylog and re-
fitling ballast tanks at mid-ocean, special fileers, or ballast tank coatings should he
cncouraged.

‘The governments of the Netherlands and other countries that are the liome base of
companies involved in marine bio-prospecting could support the enforcement of
compliance with regulations regarding access and use of genetic resotrrces, This
could include the issuing of impert permits on condition of a valid export permis;
requiremetts to keep records of the origin of genetic resources and traditional
knowledge; cconomic incentives tor research co-operation, technology transfer and
othet forms of benefit-sharing.

The considerable number of Dutel tourists visiting coastal arcas in developing
countries offers opportunities for special information and awareness programmes.
Such programmes could possibly be developed in co-operation with D uteh travel
agents and tourist organisations should aim at reduction of the negattve impacts of
the tourist visits on marine ecosystems and local communities, and at raising aware-
ness of the value of the habitats visited. Enhancement of positive effects of tourism
on the local economy and ecology should be aimed for.
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Annex 1.

Tropical marine ecosysterns with high biodiversity

Coral Reefs

Coral reefs are among the most productive ecosystems on eartht and also among the
richest in species diversity. Coral reef fatinas are the most diverse in the world, in
terms of higher taxonomic variety. The framework of corals and algae supports a
variety of sponges, sea whips, sea anemones, worms, tube worms, shrimps, crabs,
lobsters, snails, clams, starfish, brittle star, feather-stars, sca nrchins, sea cucum-
hers and figh. 6o percent is located in the Indian QOcean, 25 percent in the Pacific and
14 percent in the Caribbean. They protect coastlines from storm darnage and beach
crosion aud provide homes, breeding arcas, aurseries and food for thousands of fish
and shellfish species including a number of commereial species. Estimates of 55 %
of artisanal fish catch in Philippines and 9o% in Indonesia is related to coral reefs
(1.R.Clark, 1990). They also have a high potential as a source of new drugs. In order
to cope with the competition, a farge nuimber of reef organisms have developed sub-
stanices harmful to other organisms, a number of these highly active compounds
have useful medical application. Furthermore, coral reets can be very attractive tor
tourists.

Estimates on the decline are shocking; ten percent is degraded beyond recognition,
30 percent is in critical condition and will be lost in 10-20 years, another 30 percent
could be lost in 2o-40 years if no effective management will be implemented. Corat
reety ar greatest risks are situated in the developing regions in South and Southeast
Asia, Bast Africa and the Caribbean.

Human activities leading to loss or degradation of coral reefs
- Antropogenic pollution, for instance by untreated sewage, munlcipal garbage
and industrial wastewater.

Lroded sediment due to deforestation and poor agricultural practices
Overexploitation of tish and other species

Blast fishing in Africa, Southern and South East Asia and Central America
Coral mining

Poison fishing, especially in Southeast Asia

.

Bleaching of corals, possibly linked to global warming

‘Tourism, for instance by recreational divers and through anchor damage
Dredging
- Coastal infrastructure activities related to harbours and coastal development

Sea grass meadows

Sea grass meadows are spread over a large part of the earth, in both temperate and
tropical seas close to shore in shallow waters. They trap and conselidate sediment,
slowing down erosion and filtering the water for filter feeders such as elams, oysters
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and mussels and nearby coral reefs. They provide nursery grounds, shelter and food
for a large number of fish and shellfish, including conumercial species. Sea turtles,
manatees and dugongs graze submarine meadows. For herbivorous and fish cating
waterfow! sea grass meadows have an important fenetion as feeding grounds and
moulting areas.

Productivity ts very high, and sea grass beds can support important fisheries. Sea
grass beds are under increasing threat, but very little information on the estimated
decline in total area is available.

Human activities leading to loss or degradation of sea grass beds
Coastal development causing habitat foss

Deforestation

Pollution

Smothering of sca grass beds by mining for sand, coral and minerals
Dredge and {ill operations in ship channels and harbours
Eutrophicatioa

Changes in turbidity

Intensive bottomn trawling

Wetlands (incloding mangroves)

Wetlands are areas permanently or for shorter or longer perieds covered with water.
Coastal areas up to & meters depth are often included in this definition. Important
wetlands include mangrove forests, lagoons, estuaries and salt marshes. These areas
provide vital spawning, nursery and feeding grounds for thousands of species of fish
and shellfish: filter out pollutants washed off the land (such as heavy imetals and
nitrates); trap and stabilise sediments and serve as buffers between land and sea
(coastal protectiory). Furthermore, wetlands can be important as “linkage areas” in
migratory routes of water fowl.

Mangrove forests are considered one of the most diverse and productive wetlands,
supplying habitats for over 2000 species of fish, shellfish and other marine organ-
isms, Mangrove estuarics shelter endangered marine mammals such as dugongs,
manatees and otters. A high pereentage of tish and shellfish canghe by commereial
and artisanal fisherics are dependent on mangrove swamps. However, large parts of
East Asia, Bast Africa and the Caribbean have been deforested and the West African
mangroves are threatened. The unregulated conversion of mangrove forests into
shrimp ponds is a large threat in many countrics. Because mangroves are often situ-
ated near river mouths, construction or expansion of harbours is causing a consider-
able loss of area, The development of irrigated agriculture in pyrite cointaining man-
grove areas can lead to strong aciditication of the soil and the formation of so-called
Acid-Sulphate soils.
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Human activities it,admg to loss or degmdatmn of mdngroves
Loggzing and shifting ¢ l}l[’lVllliOlE :
Conversion to shrimp and tish farms _

Coastruction of dykes, dams, levels and seawalls fm ﬂuoc T contr ()l water 5upply
rrigation and storm protection : Co
Sediment diversion by dams, deep channels .uld other str U(lmes '

Filling for selid waste disposal, roads, commerci; ll wsxdcntml harbour ‘lnd
industrial development : : - .
Dredging and streain channelling {or 1mv1galmn ‘llld flood pmtcctmn
Drainage for czglz(,u}mrc, forestry and-mosquito control L
Discharges of pesticides, herbicides, nutrients from domestic b(‘W:lg(.’ and indus
trigl waste waters, agricultural Junoﬂ‘dnc tsediment
Hydrological alterations by canals, roads ard ather structuses

S

Viernam, increased exosion on the Mekong Delta's coast {photo: W Bentherm, ARCAIIS)
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Annex 2

Selected list of Dutch Institutes operating in the area of Marine Biodiversity

CZMC
IBN-DLO

TKC

ILRI

NIOO-CEMO

NIOZ

RIVO

RIZA

RIKZ

TNG

TAC

RUG (University Groningen)

UvA (University Amsterdam)

KUN (University Nijmegen)

Integrated Coastal Zone Management

Wetlands and Nature Conservation
Wetlands ecology, mangrove forests
Wetlands and Nature Conservation

Policy oriented
‘Tropical culture technigue
Tropical agricullure, mariculture

Marite and Estuarine Leology
Fundamental ecological research and modelling

Marine ecology
Research of coasts , seas and oceans

Fisheries research
Ecological, technical and social aspects

Wetlands and Integral Water Management
Water quality

Copastal and Marine Management
Coastal defense, water quality, impact of human
actvities

Ltects of human activities on marirne systems

Erotoxicology, ecology, pollution aspects

Advice on development projects; international

training

Fisheries management, aquaculture, ICZM, rural devel-

opment projects

Scientific research and education;

Diversity of marine plant species; astal biodiversity

{extinction, tntraductions).

Seientific education and research
Marine animal taxonomy

Scientific education and rescarch;
Scagrass
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