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This issue of Tropical Coasts locuses on “biodlversity”, a term that was
introduced in the 1980s and has since become popularly used in documents
relating to environmant and development. In short, it refers to the variety of
natural habitats, the variety of plants and animals, and the variety of genstic
malerial among living arganisms. Development has caused the loss of habitats
while pollution has degraded what remains of it. To address the problem of
biodiversity raduction, international agreements such as the 1992 Rio Declara-
tlon and the Convention on Biological Diversity have been introduced. These
global protocols demonstrale the growing concern on habitat loss and degrada-
tion and call for action to protect biological diversity. [n many instances, such
lass could have been minimized or prevented if accompanied by careful planning
and proper management,

The marine environment is known to contain a richer variety of specles
compared to the terrestrial environment. Countries with extensive coastlines par-
ticularly in the tropics have an immediate natural heritage of different coastal
and marine habitats, and a treasura chest of plant and animal species containing
important genetic material, The importance of this genetic material is fast gain-
Ing recognition and the article by T. Higa on "Coral reefs: mines of precious
substances” highlights the strong economic potential of species diversity par-
ticularly in the pharmaceutical industry,

Southeast Asia Is noted as the global center of marine biodlversity. There
ara far more species of many groups of marine plants and animals than else-
where in the world, The article by L.M. Chou on “Southeast Asla - the global
center of marine biodiversity” shows a richness that remains unmatched angd
ane that the region should be proud of and accept as a natural treasure. In the
article on “Strategic values of Indonesia’ coastal and marine biodiversity”, B.
Dahuri discusses the importance of coastal and marine biodiversity in the world's
largest archipelago.

Several measures have been Introduced to attain the goal of sustainable
development as well as protection of the marine environment. One of these is the
gstablishment of Marine Protected Areas (MPAs). The phenomenal growth of
MPAs in the region, however, is not matched by the required surveillance and
anforcement in many cases. Over 90% of MPAs in Southeast Asia do not mest
with management objectives. The article by O. Nickerson et al. presents a case
study in Malaysia of the development of a special area management plan for a
marine park. There are some interesting lessons that can be applied to other
MPAs,

A different case study from Sri Lanka's Hikkaduwa Marine Sanctuary by
MAW.R. De Silva shows how vulnerable reafs within a sanctuary are. Thereis a
new threat of biological community takeover by an algal species in addlition to
other human-induced threats. Finally, the well-known problem of pollution and
its impact on marine biodiversity is discussed In the article by B. Goh. Marine
pollution has far-reaching effects than terrestrial pollution because of the open-
ness and inter-connectedness of the marine environment. The sustainabllity of
marine biodiversity requires greater care in the prevention of marine pollution by
both land- and sea-based sources,

The region has this great natural marine treasure that has been providing
goods and services to Its people. When abused for short-lerm economic gains,
the loss is tremendous and cannot be recovered. If effectively managed, the
long-term gain will be of Immense value particularly from the discovery of usaful
bioactive compounds. Preventing the loss of marine biodiversity certainly war-
rants serious consideration and action.

Chou Loke Ming, fssve Editor SE%
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CORAL REEFS:
MINES OF PRECIOUS SUBSTANCES

ere are numerous specics of organisms in trops-
cal waters, particularly in coral reefs, The diver-
sity of species i a coral reef is comparahle to or
even greater than that in a rainforest. Many bouom-
dwelling mvertebrates such as sponges, soft corals and
tnicates have no value as food and, hence, have not
been considered as cconomi-
cally important resources. How-
ever, chemical and pharmaceu-
tical studies in the past three de-
cades have revealed that these
unpalatable orgamsms are im-
portant sources of biologically
active (broaclive) substances
which have potential to be de-
veloped inte new drugs and
other useful products,

Because of lugh diversitv of
species and henee of high com-
petition for survival, coral reef
organisms, particularly lower
invertebrates which lack the
physical means of defense, have
evolved a variety of umique
toxic compounds as their de-
fense stratepy, Many of these
compounds have no terrestrial
counterparts m the chemical

Currently, several manne-derived compounds are un-
der climcal trials as anti-cancer drugs in the world, espe-
cially in the United States. The most notable example 15
bryostann-1, a minor constituent of the cosmopolitan
bryozoan Bugula neriting, which was discovered by Pro-
fessor Petut of Arzona State University. Tn order to con-
duct chinical mials, several tens of
arams of brvostatin- 1 were obtamned
from more than 12 tons of the mate-
rial collected in California, Since the
compound has a complex chemical
structure, chemical synthes may
not be a practical way to supply the
drug when it 15 approved. A pos-
sible solution 1o meet the fure de-
mand is aquaculture of the bryo-
zoan. Research s now under way
ata venture company m San Diego.

In our collaboration with the
Pharmaceutical Rescarch Labora-
tory of HKirin Brewerv, Co,
Okingwa, Kinm scientists discovered
a new compound (agelasphing show-
ing anu-tumor and immuno-stmu-
latory activity {activates 1ty
to disease) [rom a sponge collected
at a coral reet in Okinawas. Chemi-
cal analysis revealed that agelasphin

structures as well as biological
activities. These lacts, wogethel
with a high incidence of

Sponges are one of the most
important sources of bicactive
compounds. A variety of spocies

belongs (0 a class of compounds
called cerchrosides which are con-
stimients of the brain cells of humans

inhakit coral reefs,
{Photo by Dr. J. Tanaka)

bioactive compounds, have
made coral reef organisms es-
pecially awractve targets of research,

Cytotoxicity [the degree of poisomng of cells)
screening using animaz] or human cancer cell hnes is of-
ten carried out as a first conventent step in the search of
new anti-tumor drugs, When the authot’s research team
screened the extracts prepared from several hundred
species of mvertebrates collected m the Okinawan wa-
ters, the incidence of cvtotoxicity observed was maore
than S0%. Likewise, incidences of other activities such
as anti-viral activiry are also high with coral reef orpan-
isms, indicating that they are good sources of bioactive
compounds. Indeed, we have discovered a variety of
bioactive compounds from Okinawan manne organisms,
Some of them are now under further evaluation as anti-
mmor dregs

and other animals. The relauvely
simple chemical structure of
agelasphin allowed the Kirin sciennsts to synthesne a
number of compounds having related strucres for the
evaluation of drug elficacy. One of them has now been
selected for human climeal trals which are scheduled 1o
begin in the United Swtes within 1997 In tests with
mice which were injected with colon cancer cells mto
their spleen, 100% of the mice died of liver cancer after
40 days, while all of those adrmunistered the drug were
still alive after 100 days. It was proved to be highly ef-
fective in preventing translocation of colon cancer to the
liver. When approved, annual sale of the drug iz esti-
mated to be more than 10 hillion yen (T75$88 million).

Crther than human medicines, a mumber of marnne
compounds are now gsed as imporiant research reagents
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Table 1: Maring-Derived Biochemical Reagents Listed
in the Sigma Catalogue, 1997
Reagent Quantity Price (Yen)  Source
100 mg 4,900 Alga
10 mg 4,800 Sea cucumber
1 mg 15,300 Alga
1 mg 20,000 Putter fish
10ug 13,500 Dinoflagellate
10 pg 8,800 Dinoflagellate
10 ug 16,500 Soft coral
10 pg 10,800 Sponge
10 ug 12,000 Sponge
10 ug 12,200 Sponge

in biochermistry and related areas of bioscience. For ex-
ample, letrodotoxin, which is a potent neurotoxin extracted
from puffer fish, has been an important tool in the physi-
ological study of nerve cells. Okadaic acid, a toxic com-
pound discovered from a sponge in 1980, has become an
extremnely valuable reagent in the study of cell sology and
i5 a highly expensive commercial product, To illustrate what
are available and how expensive they arc, some of the ma-
rine-derived reagents listed in the 1997 Sigma catlogue (a
large chemical-supply company) are shown in Table 1. Most
of these reagents are far more expensive than diamond it-
self. Tt should also be nated that most of them are products
of coral reef organisms.

As shown by these examples, tropical marine organ-
1sms are rich sources of bicactive compounds. Although
the majority of them have ne commercial value today,
seme of therm may contam compounds that are moch more
precious than diamond, In the light of the necessity of
developing highly effecuve drups to combat modern
health crises such as cancer and ALDS, coral reef organ-
1sms are becoming increasingly important as the sources
of such drugs.

& Tarsuo Higa
Uiniversing of the Ryufyus
Oinawa, Sapan

SOUTHEAST ASIA AS

THE GLOBAL CENTER

OF MARINE BIODIVERSITY

he seas of Southeast Asia cover 9 million km?,

{ z equivalent to 2.5% of the earth’s ocean surface. Yet
they support a great variety and extent of coastal and
manne eccosystems, known throughout the region for their
distinet richness in species diversity. About 23 to 30% of
the world's 600,000 km® of coral reefs are concentrated 1o
Southeast Asian seas, Similarly, the region's mangroves
represent about 20% of the world's total. These two
ecosystems are more known than other ecosystems such as
seaprass beds, soft-bottom seafloor, and different shore
types. Few major expeditions have been made to explore
the deep seas of the region, While research has resulted ina

better understanding of processes governing thesce
ecosystems and a greater appreciation of species richness,
much more remains to be learnt, understood and applied to
ensure sustainable development of these resources in the
face of increasing population and development pressures.

Geagraphical Features

Southeast Asian countries have a combined coastline
length of 92,451 km which1s 15.8% of the world's total.
The archipelagos of Indonesia and the Philippines (the
two largest n the world with more than 20,000 1slands
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Map of the Southeast Asian Region.

combined) alone contribute 59% and 24%, respectively,
1o the region's coastlines. The numerous islands of
varying sizes, most of which are coral or voleanic,
compartmentalize but do not isolate the water body into
different seas are also of varving sizes: Andaman Sea,
Malacca Strait, Singapoere Strait, Karimata Strait, Java
Sea, South China Sea, Luzon Strait, Philippine Sea, Sulu
Sea, Celebes Sea, Makassar Strait, Bali Sea, Flores Sea,
Savu Sea, Molucca Sea, Ceram Sea, Banda Sea, Timor
Seaand the Arafura Sea. These seas and islands form the
link between the Pacific and Indian Cceans, and separate
the continental landmasses of Asia and Australia.

The extensive coastline length modified by localized
geomorphological forces throughout time provided 2 va-
riety of coastal and marine ecosystems which are recog-
nmized a5 being the greatest throughout the Indo-Pacific,
Almost all kinds of coastal features are present such as
cliffs, coves, beaches (sandy, rocky, muddy), deltas, spits,
dunes, lagoons. The seas are characterized by extensive

shallow continental shelves (Sunda and Sahul) and deep
sea basins, troughs, renches and continental slopes. Sur-
face current patterns indicate the Pacific Ocean as a sourge
of water mass. Equalorial currents with warm water sweep-
ing west across the Pacific deflect upwards at the Philip-
pines towards Taiwan and Japan as the Kuroshio current,
or downwards past Mindanao inte the Celebes Sea as the
Mindanao current, Another branch enters the Torres Strait,
flowing through the Arafura Sea towards the Scuth China
Sea.

The region is heavily influenced by monsoons which
give it definite wet and dry seasons. Heavy precipitation
during the wet season transports silt and nutrients from land
to sea, mainly through major river systems, The monsocons
also reverse surface current patterns periodically resulting
in dynamic circulation processes operating in these seas.
The tropical waters expericnce little change in surface tem-
perzture and have moderate tidal varation mfluenced by
the Pacifie and Indian Oceans,
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Coral reefs and beach rocks are common throughout
the region while extensive mangroves ocoupy sheltered
coasts, Larpe river deltas such as the Mekong and Chao
Phraya form an important ecolagical component. The wopi-
cal conditions with high rainfall and constant warm tem-
perature favor the high productivity of these ccosystems.

Productivity

Mulrient load in coastal waters is high because of river
outflows, and while the average surface primary producny.
ity based on imited data indicates low production rates of
1 pe Cm*h'in the open sea, higher rates are comman in
nearshore waters. Nutrient levels are increased

The marine environment 15 dynamic with tdes, cur-
rents and other physical forces moving water about. 1t 1s an
open and interconnected system. However, geological,
chemical and physical features provide some partitioning
of the waters resulling in spatial and lemporal variability
throughout the repion's seas. Geegraphical differences in
chemcal composition of surface sediments lead to spatial
variability. Seasonal blooms of plankton for example, re-
sult in temporal vanability. In addition, there are horizontal
and verncal ditferences 1n distribution of matenals. Avail-
ability of chemicals and variability in rates of matenal trans-
fer or in geopraphie distribution of the reservoirs strongly
mfluence the distribution and compesition of bhotic com-
munities. Biogeochemical

during monsoons. Surface layers of offshore
walers have low nutrient levels (phosphate con-
tent of 0.2 ppm). while the deeper lavers have
higher levels (2 ppm). The lack of an annual
turnover in the tropies keeps nutrients trapped
in the depths. These are brought to the surface
only inarcas where upwelling occurs,

Mstribution of  high nutrient content
throughout Southeast Asian seas 15 aided by

Abot 25 1o 30% of the world's
600,000 I’ of coral recfs are
concentrated in Southeast Asian

S, S.fm."l'qr{\,-‘, the regioi's

magroves represent about 30% of
the world's total.

processes have a preat impact
an maring biodiversity and
vice While hio-
peochermical processes make
available materials that sup-
port life, Iiving organisms in
turn exert an nfluence on
these processes.

wirsd.

Since Mmogeochemical

the scattering of numerous islands with each

1sland comtributing termigenous inputs to the marne system
Without these 1slands, larger sea areas would be bevond
reach of this source of putrients, The wamm tropical tem-
perature also contributes to high productivily enabling man-
grove torests 1o reach thewr maximum development and
wreatest lunuriance in parts of the region,

studies of mangrove ccosystem productivity based on
differant parameters such as phytoplankton production, pri-
mary production, benthic primary productivity and total iter
producton showed that the region’s mangrove forests main-
tatned the highest values than elsewhere in the world.

I'he wade vanation of peomorphological feamres to-
gether with the phvsical, chemical, occanographic and chi-
mztic conditions moke the region’s seas highly productuve
and supporiive of rich and extensive marine habitats. The
region is recognized as the manne faunistic center of the
entire Indo-Pacific. It has a rich armay of marme animals
and planis and the abundance of coral reefs, mangroves and
seagrass beds suppert probably the mostdiverse marne flary
and tauna m the world.

Biodiversity

The term “hiodiversity™ shortened from “hiological di-
versity” gained popular use as carly as 1980, although bi-
alogists have been studying species diversity for a long time
before. Biodiversity, however, is now considered at three
levels: penetic, species and ecosystem.

processes ransport materials
about, the distance betwaen sources and sinks intluence the
rate of cveling. In deep seas, processes stretch over great
vertical distances of the water column and Jocalized pro-
cesses can be scen operating within vernically srraufied
zones 1o shallow areas, wertical separation is less pro-
nounced ond matenials are exchanged over shorer distances,
Corals have condensed this inte an efficient process within
therr own nssues. The mmcorporanon of umicellular algae
“zaoxanthellae™ within their tissues has enabled duect ex-
chunge of matenals between praducer und consumer at the
cellular level. This special arrangement has contributed 1o
the high productivity of coral reefs. Other special marine
ceosystems with high productivity are mangroves and
scagrass beds. Biopeachemical processes, comhbined with
physical, chemical and geologieal features have contributed
1o the rich marine habitat and species diversity,

Eoosystem diversity i the manmne environment o6 high
and probably greater than on land, The ecosystems suppornt
speeies richness at levels greater than elsewhere, The re-
crar has 16 species ol seazrass, all of which are present in
the Philippines making it the county with the secand high-
est species of seagrass in the world after Australia. Apar
from the high seagrass species number, the seagrass eco-
systerm also supports a hizh diversity of associated fauna
and fora. Four species of wrtles, Cheloria mydas {Greeny,
Lepidochelys efivocea {Olive Riadley), Caverto carefia (Log-
cerhead) and Chelonio depressa (Flatback) are associated
with seaprass systems while the dugong (Dugong dugon)
remains fully dependent on the ecosystem. These urtles and
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the marine mamumal are on the endangered hist and demon-
strate the importance of the seagrass ecosystem to their sur-
vival. Scagrass ecosystems are therefore critical habitals 1o
these species.

A recent regional study (ASEAN-Australia Living
Coastal Resources Project) of mangrove-associated animal
communities presented a list of 545 species of fish, 2 spe-
cies of amphibians, 24 species of repules and 60 species of
mammals. It was concluded that the number of fish species
was much more than previously known or expected. The
study also provided a listing of endangered vertebrate spe-
cies (excluding fish) present in the region’s mangrove for-
ests, consisting of @ bird species, 1 amphiban, | repiile and
& mammal specics. Included are the crab-eating frog (Rana
cancrivora) and the proboscis monkey (Musaliy Jarvatus),
Orver 50 exclusive and 171 non-exelusive mangrove plant
species are present in the ASEAN countries,

Hard corals have their global center of diversity i the
region, parbcularly around eastern [ndonesia, the Philip-
pines and the Spratly lslands, where over 70 hard coral gen-
era are present, Throughowt

significant role in maintaining productivity
Species Distriburion

Some species remain endemic to the region m spite of
the connectivity of the marine environment. For example,
the gastrepads, Yectarius rugosus, Lillorara vespaces and
Littoraria cenica are known only from the Southeast Asian
region. The highest number of Stromébus species ooours in
the Philippmes, Okmawa and Indonesia, with a decline in
diversity east and west of the region. The pattern of declhin-
ing species diversity away from the region is repeated for
many groups of invertebrates { Table 1) fish and seasnakes.
Pomacentrid fish species dimimshed as distance increased
into the Pacific from the Southeast Asian region. The de-
cline in species of inshore fishes from Southeast Asian seas
eastwards into the Pacific Ocean suggests that the region
provides the source of larval recruns o the seas west and
cast of the region. Species of seasnakes show a similar de-
cline west of Southeast Asia und cast past the Australasian
region.

the rest of Southeast Asia,

over 30 hard coral genera can Table 1: Geographic Variation in SpeciesiGeneric Diversity of Some Marine Fauna

be found. The central Indo-

Pacific region, of which

Southeast Asia is a part, 15 Location Penaeid Damsel/ Butterflyfishes  Hard

also considered o be the cen- (species) angelfishes (species) corals

ter of evolution of hermatypic (species) (genera)

corals. The reel ccosystom ]

supports a high diversity of

associated species of plants

and animals, contributing fur- 123 268 28 83

ther to the region’s stamus as

the global center of diversity 16 22 4 10

for manne inveriebrates such

as malluses and crustaceans. 21 18 7 29
Over 2,000 nearshore 16 1 4 2

fish species have heen re-

corded in the Philippines. The
wider East Asian region is
considercd as the center of the world’s radianon of true sea
snakes (Family Hydrophiidae), Of the 14 genera and 47
species worldwide, all 14 genera and 30 species are repre-
sented in East Asia. Of the cetaceans, 28 species have been
confirmed to be present in the region,

Relatively less known are the soft-bottom macrobenthic
commumhes. These are also diverse with 268 families {ex-
cluding unidentified specimens) identified under the
ASEAN-Australia Living Coastal Resources Project from
1985 to 1994, These communities contribute to the eco-
logical processes of the marine environment and perform a

Management Constderations

Information on species and ecosystem diversity and
distmbution has important mmplications on their manage-
ment. While these ccosystems maintaimn high bodiversity
and provide larval recruits to surrounding regions, de-
velopment and economic growth have caused great losses
to the extent of marine ecosystems and increasing degra-
datian Ttis important 1o manage the marine environment
so that it can continue to provide goods and services o
mankind and 1o maintain the rich biodiversity for which
they are known,
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The manne environment and 115 resources are heavily
depended on by the region’s population. For example, reef-
related fisheries contribute the highast level of total marine
Nsheries in Southeast Asie, Human impacts have caused
changes in ecological processes such that ecosvstern integ-
rity cannat be maintained, leading o reduced opportunities
in exploitation. The cockle beds of Jakarta Buy have al-
ready been destroved and many of the regmion's rivers are
biclogically dead. spreading the pollution load to coastal
seas. Destructive [shing methods continue 1o devastile en-
tire coral reefs while mangrove habitats have diminished
extensively. Pressure on coastal and manne resources con-
tnues to mount from expanding econonues, rapid popuola-
tion growih and coastal tourism. All these point to the need
tor stronger and more effective management measures.

There 1s obviously a weak link that makes management
considerations for the protecuon of coastal and marine re-
sources unattractive against the tangible and strong eco-
nomic returns seen [rom resource exploitation and destrue-
tron. This Les i the lack of a convincing and yet acceptable
economic valuation of natural resources. Resource econg-
mists une seennsts are now addressing this problem, but

even with a realistic financial valuanon of coastal and ma-
rine resources, another great challenge 15 1o persuade people
1o accept that long-term gain is best for evervone over short-
term pram [or & lew.

A an important center for marine kiodiversity. more
studies are required w document the numerous species that
remam undiscovered, Even in recent times, new species are
still being found, e.g., Acroporas swharsonec! in Lombek,
Indenesia, The region has featured prominently i the dis-
covery of specics new to scicnee, There 18 little doub that it
presents a nch genenc bank with a great potennal for the
discovery of novel loactive compounds,

&= Chou Loke Ming
Ffropical Marine Science fninative
Mational Universitv of Singapore

STRATEGIC VALUES OF INDONESIA’S

COASTAL AND MARINE
BIODIVERSITY

ndonesia 15 the largest archipelagme stae in the

world, consisting of moe thang 17,000 1s5lands

and a combaned coastling of 51,000 km, and has heen
frequently descnibed as a "megabodiversiy” country. This
is particularly true with respect to coastal and marine
biodiversity, The highest biodiversity of shallow benthic
species in the world occurs in the wopical waters of the Tndo-
Pacific, followed by the tropical Pacific coast of Amenca,
Within Indo-Pacific waters, the highest biodiversity is cen-
tered on the Indo-Malayvan regions, of which Indonesia is
part, Indonesia's coastal and marine hahitats support a large
proportion of its bicdiversity resources, such as mangroves,
coral recfs, seagrass and seaweed beds, as well as deep-sea
eonsystems.

Based on the association of taxa and groups of taxa
with particular geographical locations, Indonesia spans two
major biogeographical realms, Inde-Malaya and Australasia,

ndonesia s the laygest
archipelagic state in the worid...
17,000 islawds ... combined

costline of 81,000 k... 4

“megbiodiversity” country.

as well as several distinet biogeographical provinces. The
western 1slands of Sumarra, Bornea, Java and Bali, Iying
on the Sunda Shelf, were joned 10 mainland Asia aw umes
of lowest sea level dunmg the Pleistocene, Simularly, the
eastern province of Irian Jaya and the Kai and Ara Islands
on the Sahul Shelf were once connected o Australia. The
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biota changes W species composiuon west 1o east burt the
fora remains dominantly Malesian throwghout the archi-
pelape. Fauna distnbutions more closely reflect ancrent land
connections with placental mammals in the west and mar-
supials in the east, The islands of Sulawesi, Maluku and
MNusa Tenggara lie in 2 major transition zone, Wallacea, be-
tween the Indo-Malayan and Australasian realms, Many of
the Indonesian islands have been iselated for millen-

recorded history. Fishes, crustaceans, molluscs and also
marine mammals are easily a source of animal protein. Coral
reef (1shes and other coral inhabitants displayved o the pub-
lic agquariums attract millions of peaple all over the warld,
decorate houses of the rich and have good prospects as ex-
port commodities,

Marmne bota play

nia and consequently show high levels of species en-
derism. e to its unique bioreography, Indonesia is
one of the most biologically diverse countries wn the
world,

There are seven major blogeographic regions in
Indonesia. centered on the major islands and groups
and thewr surrounding seas: 1) Sumatra and offshore
wlands: 2) Java and Baly, 3) Kalimantan, including the
Natupna and Anambas islands; 4) Sulawesi, and off-

and marine bfar{fvmft}* resouTCes
’ gl g :

}frnvm'f Irrﬁrn} :hig}!{ﬁt"ﬁdt values {0

the socioeconomic develowment ry'

an important role in
induostrics. Corals,
shells and seaweeds
are exploited as raw
matertals for indus-
trics, More recently,
people are lookmg tor
active substances
from the sea for medi-
cal and pharmaceun-

ndonesias extensive coastal

both Indonesia and the world,

shore islands including Sula; 5) Nusa Tenggara; 6)
Malukw: and 7) Iman Java, including the Kai and A
islands. These kiogeographic divisions do not always cor-
respond o provineial bounduries, Thus, Wetar and
Tanimbar (Maluku} he within the Nusa Tengpara biogeo-
graphic region and A and Kai {Maluku) are included with
Irian Java,

The Indenesian coastal zone 15 rich i esmarine beaches,
mangroves, coral reefs, seagrass and algal beds and many
small island ccosystems. Each of these murine ecosystems,
with its associated habuats, supports a wealth of marine re-
HOUCLS,

The mangroves of Southeast Asia are extremely diverse
and the Indo-Malavan region is regarded as the center of
mangrove disttibution. Indonesia has the greatest area of
mangrove where it forms the deminant coastal community
1 Sumatra, Bomeo and Inan Jaya. Mangroves in lava have
suffered heavily from human impacts that mclude illegal
cuting, conversion of uscs and other forms of coastul de-
velopment and possible land-based mdusmal pollution while
in Sumatra, Kalimantan, Sulawest and Irian Jaya signs of
degradation have been recorded.

Indomesia is the global center for coral species diver-
sity. Approximately 70 genera of hard coral compnising of
miore than 350 species occur m the vicinity of the Eastern
Indonesian Seas. Throughout the Indonesian coastal wi-
ters, (Tinging reefs are most common and are present around
mest small- o medium-sized islands especially in the east-
ern part, while on the eastern coast of mainland Sumatra,
West and South Kalimantan and the southern part of [nan
Jaya, coral reets are not remarkably presem,

Marine hiota, animals as well as plants, have been ex-
pleited for human consumption or other needs since before

cal purposes.

Scientists know very lintle about the loss of penetic and
species resources from the manne environment.  Maring
species or even populations have disappeared in historcal
nmes and in some areas, marine ecosystems have been dis-
turbed or destroyed and could result 1o the loss of genetic
diversity.

The diversity of Indonesian marie life can only be es-
umated. The results of some expeditions are sometimes
reperted ax parts of other works or published several de-
cades alter the expedinon, Keen faxanomists require much
patience and careful study of existing lierature 1o record
accurately the diversity of the Indonesian maine life,

A study by Seeplarto and Polunminin 1981 provided an
inventory of Indonesian manne organisms which gives an
idea of the richness of marine life a5 well as an impression
of how poor 15 the knowledge on some species groups. In-
formation on sponges, soft corals, worms, funicates, bryo-
zoans and gorgonids is not avallable. Table 1, which s
amended from the data of Soepgiarto and Polunin, includes addi-
tional taxa with their estimated species i Indonesian seas.

Indenesia’s extensive coastal and marine biodiversity
rasources provide highly significant values to the socioeco-
nomic develepment of both Indonesia and the weorld,
Through proper management, the benefits that can be de-
rived from these resources can be unlized 1o develop and
maintain conservation practices, and also, to enhance the
development of sustainable industrics and livelthood sys-
temys, As the development of biotechnolopy increases,
the role of coastal and marine biodiversity in sustain-
ahle economic development will be even more promi-
nent, especially m the field of food, cosmetics and phar-
muaceutical industries,
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tentially due to climate changes and
Table 1: Species Richness of Selected Groups of Marine ozone depletion.
Crganisms in Indonesia
Habirae {oxs and destrycifon
Majﬁl' Group Range Number of More than 60% of the Indonesian
group forms recorded species population reside within 50 km of the
coastline, and also, most of the large cir-
Green zlgae 1 196 ies are located in the coastal zone. Con-
Brown algae 1 134 sequently, the pressures from develop-
Red algae 1 452 ment tn the coastal zone kept increas-
Seagrass 1 13 ing with time. Such development pres-
Mangroves 1 38 sures resulted in conversion of impor-
_ tant coastal habitats (for example. man-
Scleractinians 2 350 groves, sandy beaches, estuaries as well
Soft coral 1 210 as coral reefs) into other uses such as
Gorgonians 1 350 industrial estates, residennial areas,
_ coastal aquaculture farms, and ports and
Desmospeongia 1 850 harbors, Tt is the main threat (o coastal
and marine bodiversity.
Gaslropoda 1 1,500
Bivalvia Z 1.0060 verexplodation of vmg resources
Stematopoda 1 102 Although Indonesia has a huge po-
Brachyura 1,400 tentinl in sustainable marine fishenes, es-
) umated at 6.7 mullion tons per year, the
Crinoidea 2 N current level of explontation is about 43%,,
| Asteroidea 2 87 However, some coastal and marine wa-
Dpt‘yur@dea 2 142 ters have already been overtished, These
il Echinoidea - 248 areas include the Straits of Malacca, the
(| Holothuroidea 2 141 north coast of Java, Bali Straits and the
i south eoast of Sulawesi. Meanwhile, there
Shore fishes 1 >2,000 have been reports of some marine species
having heen pushed 10 exunction.
Sea turtles B
Crocodiles -- Poliufing
| Marine birds 2 148 Some coastal waters, especially
those near high population density and
Whales and intense industrialization areas {e.g..
dolphins 1 2% Iakarta Bay, Semarang, Medan, Ujung
Dugong 2 1 Pandang and Bontang Bay), have been
severely polluted by nutrients, organic
Notes: 1= Specifically Indonesia materials, heavy metals, sediment and
2= Indonesia and adjacent waters ail. The sources of pollution originate
from land- or marine-based human ac-

Threats to Coastal and Marine Biodiversity

As it is elsewhere around the world, coastal and ma-
rine  bodiversity in Indonesia is under siege from loss
of habitats, everexploitation of living resources, pollu-
tion, introduction of exotic or alien species and also po-

tivities. Incidences of massive fish
mortality and red tides have increased in the last seven
vears and are attributed mainly to marine pollution,

i i o ST
There are a few cases that can be classified as mue marnne

introductions.  However, there are many cases of estuarine

spectes nwoduction, meleding the well-known Filagia sp.
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Those four aspects of threats that endanger Indonesia’s Recommendarions for tiie Conservation of

coastal and marine biodiversity have resulted from igno- Coastal and Marine Biodiversity
rance of the strategic values of biodiversity resources for
sustainable economic development. It is compounded by Inorderto conserve or utilize coastal and manine biodiversity

consumerism and greed, while part of it is the result of the  resources sustainably, Indonesia should follow the general
desperate plight of the poor who do not have any decent  guidelines developed by UNEP for conserving biodiversity,
alternative livelihood, namely the saving, studying and using of biodiversity.

Saving Coastal and Marine Biodiversity

1. Improvement of the management of 4. Integrated coastal and marine management.
existing coastal and marine conserva- 5. Protection of endangered {protected) coastal
tion areas. and maring biota.

2. Establishment of new coastal and 6. Training and education on conservation and
marine conservation areas. sustainable use of coastal and marine

3. Mitigation and prevention of biodiversity.
development’s negative impact on 7. Community awareness and participation.
coastal and marine biodiversity. 8. Institutional strengthening.

Study of Coastal and Marine Biodiversity

1. Production of inventories on coastal and 4. Studies to develop technologies for
marine biodiversity from genetic, species sustainable utilization of coastal and
to ecosystem levels. marine biodiversity.

2. Creation of Coastal and Marine 5. Economic valuation of coastal and
Biodiversity Database. marine biodiversity.

3. Taxonomic reference collections,

¥ T o

 Sustainable Use of Coastal and Marine Biodiversit

1. Extraction of bioaclive substances 2. Development of mariculture.
{natural products} from coastal and 3. The use of microbes for bio-remediation
marine biota. of polluted waters.

o flokhmin Dahuri
Cedtre for Coustal and Marine
Resources Studies
Bogor dgricultral Universiny (1P8)
mdonesia
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SPECIAL AREA MANAGEMENT FOR CONSERVATION
AND SUSTAINED PRODUCTION OF MARINE
BIODIVERSITY IN MALAYSIA

n the northwest coast of Malaysia wathin the
Langkawt [slands lies a well-koown and well-vis
ited marine pack. It is the Pulaw Pavar Marine Park,
the Tirst marine park in Malaysia, established i 1987, 1t is
the only elear-water reel on the west coast of Peninsula:
Malaysia, famous for its beauntul arrangement of soft cor-
als, and healthy and
diverse fish and coral

ing m the area, who depend on the health of the ccosysiem
in one way or another. It also allows for a different rype of
decision-making than is traditional in resource management,
It balances the decision-making between those most affected
by the decision—the local community—and those that have
wadmonally and “legally” been given respensibility—the
SOVETIIMENRT AZencies,

poepulation: It has be-
come so popular that
the ncrease in visi-
toTs 15 now 4 major
TATAZEment (S5,
adding siress o the
marine park’s envi-
ronment. 'ms, and
other sresses, mclud-
ing the general dep-
radation ol resources,
particularly man-

The SAMP decision-mak-
mg Committes 15 currently com-
posed of the DOFM, the Fisher-
tes Research Institure (FRID,
Ecolopy Branch, Manne Parks
Brancl, Sector Plannimy Branch,
the Stawe DOF and Resource
Management Branch, This Com.
mittee was mutiated in md- 1993
and worked closely with the area
stakeholders and State agencies
to fTurther assist o the project

grove arcas, corals
and seaprass beds;
overtishing: conflicts between artisanal and commercial
lisherfolk, organic and wornganic pellution from industral
erounds were identified i o situztion analysis on Malay-
sian fisheries, conducted by the Department of Fisheries,
Malavsia (DOFM) and the Food and Agriculmre Organiza-
non {FAQWRay of Bengal Programme (BOBP) in 1994, The
FAQBORE 15 working together with the DOFM in address-
ing these issues under Mulaysia®s BOBP third phase project,
*Special Area Management Plan for Pulau Pavar Marine
Park and Swrounding Areas'. The analvsis recommended
a sustainable resource management approach to emphasize
the importance of marine parks as productive ecosystems
contributing w fisheries and hiodiversity,

Much effort and resources had been put in the estab-
lishment of mavine parks by DOFM since 19830 The idea
of a Special Area Management Flan (SAMP) was new (o
Malaysia ot the beginning of the project, but it made sense
and is now a well-established management approach. The
SAMP approach allows decision-makers to focus on the
unique feamres of the area’s ecosystem, and the people Liv-

The Pulau Payar Maring Park In Maiaysia.

design, guwde the scientific stud-
es, public outreach activities,
institunonal review and complete a draft SAMP The drall
SAMP will be used as a platform for discussion at an up-
coming integrated eoasta] zone management (TCZM) Waork-
shop, discussed later i this article, which will mtroduce a
broader representation on the SAMP Comuunee. The fu-
ture Corurillee will also include the DOEFM State apencies
in Kuala Kedah and Perlis, the State Planning Unit, Univer-
sites {Uaiversiu Pertanian Malaysia—UPM and Universiti
Sains Malaysia—USM), Nshermen organizations, wurist or-
sunizations, majar investors of maring tourism projects,
other area stakehalders, Ministries of Environment, Agri-
culture and Forestry, und NGOs including the World Wild-
life Fund. The results of the project will be used as ap ex-
ample for management of other marning park islands in Pen-
insular Malaysia, and to use the lessons learned to develop
a national [CEM framewaork.

51

Although the project is still in the early stages, there
have been some mteresting applications of science o coastal
resources management decision-making. These are mmprov-
ing the gquality of and public confidence in the difficulr
choices made under the project
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Sefence Helps Ensure a Comprefiensive
Understanding of the Management f5sies

A first step of the project was to identity the geographic
area for management. How much more than the marine park
waters could the project attempt to manage? Science helped
o answer this question. The area would have to include the
locations of the sources of the problems affecting the ma-
rine park. The management area under the SAMP includes
the coastal areas north and south of Kuala Kedah, Langkaw,
and the southernmost portion of Perlis, out to the marine
waters and islands of the Pulau Payvar Marine Park. There is
potential that extensive land-bascd development in
Langkawi and Kuala Kedah may bring about deterioration
of water quality by increased sedimentation. The well-pro-
moted tourism industry in Langkawt 15 a major contnibutor
to rapid development on land. In addition, industrial growth
in Kuala Kedah brings fear of increased inorganmic pollu-
non, as fisherfolk in all the three coustal areas utilize the
reels within the SAMP area.

ing areas are being determined. Because of the lack of hs-
torical darta specifically collected from Pulau Payar and sur-
rounding arcas, the researchers of FRI used the species land-
ing statistics of the State DOF. The study identificd the
Kuala Kedah fishers as those who exploit the warers around
Pulau Payar, Because handline is a prominent reef-type
fishery, the handline fishery i1s selected for the study of
trends. This includes the families of Serranidae, Lutjanidae
and Scombridae among the |9 other relevant species caught
by the Nisherfolk of five coasial areas off Kuala Kedah and
Langkawi, Where available, data from Kuala Kedah station
from 1970 to the present were collected and analyzed to
show change over ume and areas in the key target species.
The preliminary assessment by the SAMP Commitiee rec-
ommends the study 10 extend to the anchovy fisheries,

[n addition, these findings will be plotted against de-
mographic trends and socioeconomic changes in the fish-
erics including fisherfolk population, introduction of
more sophisticated fishing

The second major application of sci-
eace in the SAMP process was to charac-
teriee the manne resoutrces of the area. This
helps to berrer understand the problems im-
tially identified by the project and help the
SAMP Commiltes come up with priority
problems for management. This process
often leads o unexpected Nndings, and can
add or subtiac! problems from the early
list and change preconceved notions of
causes of the problems.,

Managers and sciennsts ogetier de-
velaped the methodology for conducting
the scientific characterization studhes. The

Special Area Management
... balances the deciston-
makiiyg between those most affected
by the decision—the local
conminity and those that have
been traditionally and ‘legally
Jtven vesponsibility—the
5{11!&?‘}?}?:&!1! agencies.,

equipment and fishertes man-
agement measures, A SoCloeco-
nomic baseline study for the
SAMP area complements the
scientific study by providing
measurements of change in arca
communitics with SAMP imple-
mentation, The study began in
late 1996 and early findings will
be presented atan ICZM Work-
shop in 1997, Trawl data have
been collected and analyzed 1o
indicate changes in catch
biodiversity. The fisheries catch
data are being complemented
with interviews of fisherfolk o

interactive approach to develop the study

was a useful] SAMP planning tool. It

achieved consensus among the scientists in FRT, the DOEM,
the managers in the SAMP Committee and FAO/BOBP on
the abjecrives and application of the scientific work under
the SAMP, For example, the stadies are very much applied
to management decisions and each study 1s interlinked o
give & comprehensive picture of the issucs, They include:
(17 the status and trends of reef-related key target specics
of the area’s fisheries; {2) additional ecological indicators;
and {3} trends and probable effects of tourism on the Park's
fishery habitats, These are complemented with a socioeco-
normic study and demographic and land-use information.

Fisheries stptus and trends

Changes in the catch before and after the establishment
of the marine park of the more important fisheries that are
dependent on the coral reefs of Pulau Payar and surrcund-

gauge their perceplions on
changes within the Nshery re-
source. The questionnaires were developed by FRI as part
of the study with assistance from FAO/BORBP,

sitditional & il B

The monitoring of ecological indicators is required to
measure the effectiveness of the SAMP actions over the
long term. Monitoring was designed to indicate changes in
fisheries coral reef habitat conditions within the area over
ume. Monttoring began in October 1996 and wall provide 3
baseling for measuring change under the SAMP, Parameters
currently being monitored mclude: (1) water quality
indicators like disselved oxygen, salinity, nitrate and
phosphate levels, the last two of significance where human
activities are associated with visiors that go to the island as
tourists; (2) differences in assemblages of reef fishes at
different sites using abundance catcgories, population
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National Advisery Council far
Marine Parks and Warine Reserves

SIS

Department of Fisheries Malaysia
{Marine Parks Section)

| !

Pulau Payar Maring
Fark Center (4 islancs)

Fulau Redang Maring
Fark Center (9 islands)

Pulau Tioman Marine
Parx. Center (G islands)

| Mersing Marine Park Labuan Marine Park
| Center (13 islands) Center {3 islands)
|

Qrganizational Chart for the Managoment of Marine Parks in Malaysia.

siructure of specific species in the marine waters of the
SAMP area, including but not limited o Scrranidae and
Lutjanidae; (3} hiological condition, growth, mortality and
recrotment of corals; (43 water quality; (5) ocourrences of
sea urchins and sea cucumbers; and () algae coverage on
the coral reefs. Trends in these indicators from 1979, where
available, have been plotted up to the present starus,

Trends gnd probable gffecrs af tourism

The Pulau Pavar Marine Park vigitors have increased
from 1,373 in 1988 to over 90,000 i 1996, This rapid in-
crease poses a potential risk to the health of the marine en-
vironment, to reef and reef fisheries productiviey, in addi-
tien to the sociological impact on the host communities and
fisherfolk in the SAMP arca,

The study over the past vear observed the impact on
the fisheries habitat, primarily coral reefs and social im-
pacts on the visitors themselves. To ebserve habitat impact,
the percentage of coral cover and species composition, gen-
eral morphology and extent of damage were observed at
the most frequented visitor sites in the Park. The less fre-
guented sites in the Park were covered by the study on ad-
ditional ecological indicators, Data on past survey work at
Pulau Payar on reef conditions before the park was estab-
lished and at different levels of visitation, where available,
were compared o current conditions at present high visita-
ton levels,

Surveys via wterviews using standard guestionnaires
with regular and new visitors, tour and dive operators at
differing levels of visitation helped to determine the tourist
social carrying capacity, or the level bevond which visitor
satisfacuon drops unacceptably {rom overcrowding. The
data were collated and analyzed vis-d-vis visitor user groups

including drvers, snorkelers and non-reef users, Findings
discussed indications of visitor satisfaction at different lev-
¢ls of viditation,

The results of the impact on the fisheries habitats and
the social impact on the visitors themselves have been com-
bined mto management recommendations for the issue of
visitation within the Marine Pack, These results will also be
integrated with the other studies.

Applying Science to the SAMP

The use of the marine purk and surrounding waters by
visitors 13 one of the major activines which will be mun-
aged under the SAMP. Results af this study will be used o
help determmine possible visitor fees to fund other SAMP
actiens, including, among others, aliernative employment
of fisherfolk especially those whose fishing area was in the
now prohibied arca declared off lunits to tishing by the
cazetement of the Marine Park and ather integrated lisher-
1es management measures. Two training programs to pre-
pare fisherfolk for alternative cmplovment as ecotourist and
natural history goides and diving supervisers have been
conducted under the project. The cutcome of this stdy on
tourism effects will determing limits on the numbers of tour-
1515 and therefore how many fisherfolk can enter o alwer-
native employment in the tourism secter. Bene(its include
reducmg illegal fishing and fishing pressure within the
marine park.

Simple plots or other forms of graphical analysis of the
above studies are being compiled for presentation at an
ICZM Workshop, tenlatively scheduled for Qetober 1997,
The Workshop is part of the SAMP activities where the find-
inngs of the scientific and socioeconomic characterization
studies will be presented o a wide andience. Participants

14
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will inclede DOFM State agencies in Kuala Kedah and
Perlis, Universities (UPM and USM), fisherfolk, other key
stakeholders in the area, Ministries of Environment, Agri-
culture and Feorestry, NGOs mcluding WWF, Key stake-
holders include fisherfolk (primary targets), industry and
hotel owners, fish vendors and middlemen, landoamners, and
Langkawi Area Development Authority and developers.

The Workshop will enable interactions with the man-
agers, scientists and public who will be members of the Tier
Ll Commitee and involved in SAMP finaliration and imple-
mentation. A first draft of the SAMP will be further devel-
oped at the Workshop and by the Committee throughout
1997, The Workshop 15 also expected 1o build consensus
among the Committee representatives and wider public on
the objectives and ssues for management. The early scien-
tific findings will help direct the Waorkshop discussions to-
wards clear and quantifiable objectives for management,

Early findings of the studies will alsa lead to recom-
mendations for changes in future fisheries data collection
techniques and acuvities by DOFM 1n the SAMP area.
DOFM 15 identitying areas tor improvement in data collec-
tion, based on the results of the study and vis-d-vis the ob-
jectives of the SAMP, This includes identifying additional
sampling areas within the SAMP arca which should be
monttored 1o improve the abiliry of the SAMP Committee
to measure the changes in the fish populations and recruit-
ment vis-d-vis [uture SAMP acnons. For example, possi-
bilities discussed include training of Marine Park rangers
to participate in the long-term fisheries monitoring program
under the SAMP,

The scientific findings will also help o indicate
whether the Pulau Payar Marine Park boundary should
be expanded to give greater protection for reefs outside
the Marnne Park and increase the area’s biological pro-
ductivity.

All the studies will help measure the conditions of
the resources betore and after the establishment of the
Marine Park, vis-a-vis other management inibiatives in
the area, Thev will also help to direct the SAMP Com-
mittee on potential management actions 1o include in the
SAMP and lastly, 1o provide a baseline for measuring
future changes after the SAMP implementation. Thus,
social and ecosvstem changes resulting from management
actions of the SAMP can be determined and this will be
used to improve the actions during implementation when
needed.

Conclusions

The scientitic charactenzation findings are being used
throughout the SAMP process for several purpeses: (a) the
mformation base used by the SAMP decision-making com-
miftees for development and implementation of manage-
ment actions under the SAMP; (b) to illustrate potential
benefits of the Marine Park, when managed as habitat en-
hancement for the fisheries resources of the surrounding
areas; and (c) to form the basis of the awareness materials
that will be widely dissermnated in area communities.

The goal of the SAMP for the Pulau Payar Marine Park
and surrpunding areas i3 to promete the conservation and
sustained production and use of the area’s reef fisheries re-
sources and habitats, Science applied to the SAMP process
15 helping to create an undersianding and acceptance among,
the key stakeholders of the need for and benefits of ICXM
and helping to obtain their collaboration as stewards of the
local resources in pursuit of this goal,

Science applied to special avea
managentent is hﬂlﬁrhg to create an
.
P e }
-15 1 f uf
M r:t;mdnﬂ and aceeplance Anong
stakeholders of the need for and benefits of
1cZ and helping lo obtain their
collaboration as stewards of the local

resources in pursuit of this goal.

& Donna Nickerson
Regronal Office for Asta and the Pacific
Food and Agriculnre Organization
Kevin Hiew
Maring Park Branch
Deparmment of Fisheries, Malavsia
Greorge Chong
Marine Resources Eranch
Beparmment of Fisheries, Malavsia
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A NEW THREAT TO THE CORAL REEFS
OF THE HIKKADUWA MARINE SANCTUARY
IN SRI LANKA

cora) reef like any other natural ecosystem is resil-
et within limits and adapis as best as possible to
revailing condinons including any natural or hu.
muan-induced changes to its environment. What changes
would take place, how a reef and its organisms would react,
and whether it would be able 10 regain its original imtegrity
will depend on several factors, Among them would be the
type of stress, duration
and intensity of the
stress as well as the
health and environmen-
1l conditions 1o which
the reel had heen sub-
jeeted at the nme of and
prior to the stress:
Healthy reefls can re-
cover from damage
caused by natural disus-
ters such as 1yphoons
end storms, and even
populaton explosions of
coral predators such as
the “Crown of Thoms”
starfish (Acantlasrer
planci), Good reels sub-
Jected e short-term
damage such as the use of explusives te carch fish (lleaal
i many countlries) have at times recovered almost 1o Qs
originzl stale with time The tme taken for recovery vanes
depending on the simation, from a few vears o a few de.
cades, On the other hund, there are many imstances where
reels have been completely destroyed or have changed ine
unproductive systems due to human-related activities, An
example of this would be the destrucrion of the Foltiena
Reef mm Sn Lanka which was once proposed as a Marine
Sancruary, by an overgrowth of the green alga Liva spp.
(Platc 1}, Overgrowth of the alga was attributed 10 cunophi-
catwo due to the retting of coconut husks (a process 1o sepa-
rate fibers by bactenal action when soaked in water) that
wag carticd out on the foreshore of Polhena Beach o ser-
vige the coir industry (Plate 2),

Threats to coral reefs from overgrowth or population
explosions of reel organisms are nothing new. While scien-
tists theerize on what have caused these, resource manag-
ers face the dilemma of what should be done. This would

Plate 1: Alive coral under threat from overgrowth of the alya Halimeda sp.

be particularly criical when such overgrowths threaten lim-
ited good and valuable coral reef areas on which the eco-
norte stability of @ community rests,

The Hikkadwwa Marine Sanctaary

Hikkaduwa is a picturesque seaside Gshing village lo-
cated in Cralle Ths-
rict approxmmately
100 km sauth of
Colambe, the cap-
tal o' Sri Lanka, ls
main natural assets
are the golden sand
beaches, high di-
versity coral reefs,
clear waters and
the shallow reet'la-
goon.  To
tainably manape
these natural as-
w15, and m particu-
Lar to provide sume
protectien in the
Righ diversity coral
rects, the 4345 ha
{110 acre) Hikkaduwa Marine Sanctaary was created on 18
buy 1979, Today, Hikkaduwa i3 vne of the more popular
coastal resort areas in S Lanka.

sllE=

The Hikkadiwa Marine Sanctuary (HMS) could be
taken as an afterthought as critical irreversible changes
had already taken place before it was declared a sanctu-
ary. The status of the once unstressed coral reels had al-
ready chanped dramatically wath the inroduction of
mechanized fishing boats to the reef lagoon, the tourist
boorn, and the collection of ermamental marine fish for
export. The entire beach front is now almost completely
occupied by hotels, guest houses or restaurants. The reef
lagoon serves as an anchorage to over 30 mechanized
fishing craft that used massive concrete anchots and
heavy chains to anchor, Glass bottom boats numbering
over 70 compete not anly for passengers, but also for
anchoring space on the beach, The level of potlution had
also begun to steadily increase even prior 1o the area be-
g declured a Marineg Sanciuary.

16

Trogical Coasts



Table 1: Main Threats to the Coral Reefs of the
Hikkaduwa Marine Sanctuary

a) Uncontrolled glass bottom and mechanized
fishing boat activities:
- Spillage and discharge of diesel,
kerosene and petrol
- Discharge of bilge and waste oil
- Disposal of wastes
- Damage caused by anchors and chains
- Glass bottom boats coming in direct
contact with the coral
- Glass bottom boat operators stepping
on coral to hold the boats steady for the
passengers to get a better view of corals
or to release boats caught on the reef
b) Sedimentation
¢} Collection of corals and shells as souvenirs
d) Tourists/visitors stepping and walking on live
coral areas
e} Collection of ornamental fish/lobsters/
organisms
fy Discharge of untreated/semi-treated
effluents/sewage from hotels and
restaurants
g} Polluted freshwater runoff from canals
h) Changes to current patterns due to illegal
constructions on the beach
i} Discharge of wastes by visitors
j}  Use of explosives to calch fish just outside
the Sanctuary

Halimeda as a major component of the reef community,

A recent survey undertaken by the Coastal Manage-
ment Center {CMC) with assistance from the National
Agquatic Resources Agency (MARAY and sponsored by
the University of Rhode [sland (URD and the Coastal
Resources Management Project of Sri Lanka {CRMP 5
Lanka) brought o light the threat posed by an overgrowth
of the culcarcous green alga Halimeda. The survey indi-
cated that Halimeda was the dominant alga on the reef
crest that acts as a protective barrier to the reel lagoon,
and which gets exposed at low nde. In this area the
Malimeda cover varied from approximately 20 w 70%
or more, Heaviest growth was on the consolidated part
af the reef crest, Cushion-like formations of bright green
Hafuneda were a commaon sight as the tide recedes to
cxpose the reef crest. Depth of the cushion-like clumps
was as much as 10 to 12 em with diameters of 30 to 40
cmr o more. Some traditional fishermen who normally
fished from the reel crest prior 1o a ban since carly 1986
fand permitted o fish again i April 1997) were sur-
prised by the abundance and dominance of Halimeda on
the: reef crest.

In the shallow sublittoral areas of the reel lagoon,
the alga had colonized many coral areas. Coral heads
that had been completely overgrown by Halimedn were
frequently observed here, The colonization of massive
corals suclous Porrtes and favids in a reladvely healthy
condition were from the base up, Top down coloniza-
non was observed n some massive corals where the flar
tened heads had wecumulated sand 1o provide a stable
buse for the Hafimeda

A New Threat to the Coral Reefs and Bindiversity

The previously recognized major threats to coral reels
af HMS are given in Table 1,

Although several reef surveys had been conducted sinee
1963, there had been no reports of unusual population den-
sities of any marine algac that could pose a threar 1o HMS.

Malimeda s commonly associated with coral reefs but
not as a dominant compeonent of the reef's algal commu-
nity, In 1963, the dominant muicroalgae penera recorded on
the reef crest were the brown algae Sargassum, Turbinaria
and Dictyota, the red algae Carpapeltis, Acanthephora,
Hypnea, Gelidium and Gracilaria, and the green algae
Cawlerpa, Chactomorpia and UWvea, Although several cal-
careous red algae such as the coral binding Lithophellem,
Jania and Amphirea were recorded, they were subdomi-
nant. Other surveys carried out since then had not recorded

Most disturbing was Haltmeda invasion of good live
coral areas, Live corals were bemng cradually overmun by
the spread of algal colomes from the reef crest down to the
subhinoral zone. Iy several sublittuvral arcas of good coral
cover and growth, the algac had cseablished and overrun
the voral or were beginning 1o estabhsh themselves amdst
the branches ot hve corals,

Two obvicus methods of calomzaton of new areas
could be observed, One was frazmentation of a colony duc
to heavy wave action or currents and the fragments being
carried over to new arcas. The second was by the growth
and erceping of an already esiablished calony 1o netghbor-
g areag, Live coral areas being colonized by both strate-
gies were frequently encountared,

Possible Cawses of Halimeda Groweh
From available evidence, the overgrowth of

Halimeda 15 a recent occurtence on the coral reefs of
HMS. There 1s circumstantial evidence that pollution
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levels, particularly of hydrocarbons {diesel, keresene and
waste oil) have increased appreciably due 1o mcreased
numbers of mechanized fishing and glass bottom boats
within the reef lagoon,

One can

speculate on

Live corals were beinyg what  has
caused the

Lq'r'ﬁ.d]{:?.ﬂy M lr:}" |:‘|!]£-' .}}ﬂ'f’ﬂd population

Helimeda,
Cne possible
cause would
bz cutrophi-
cation ar 1n-
creased nurrients coming from the many Sources associ-
ated with the sanctusry—efTuents from hotels and restau-
rants, pelluted water from the nearby canals, waste from
fishing and other hoats, diesel o1l and kerosene ete. but,
there could be other ndden trnigpering mechanisms, What
i% unusual ubout Helimeda 1s that it invoelves a caleificanon
process which sets itapart from other algae that have caused
problems to reefs elsewhers. Whatever stimulates the growth
of the alga has 1o have a diwect link with the enhancement
of the calgification pracess as well, This suggests that whart-
ever the process, it might not be a simple and straightfor-
ward eutroplication process,

of algal colonies from the reef
crest downt to the sublittoral zowe.

Managemeni Options

While one ponders on the cause of Halimeda over-
growth, what course of aclion s available? Some af the
aplions are 1]

explosion of

i) remove the immediate threat w the live coral
ATCAS.

Studies should be initiated concurrently with
available resources (o monitor the situation, Man-
power and financial resources should also be
sought at the same ume to determine the cause of
the population explosion and to find a better salu-
tion, if any,

Before a final decision is taken, the following should
he considered:

1t 1s knovwn that coral reefs can ke subjected to natu-
ral fluctuations of destructve organisms and sull
recover with time. How much ume and whether a
stressed reef could recover 1o its original state still
remmains unanswered

- it 15 also known that reefs could be completely
destroyed within a short period of ime by heavy
infestations of algae and other organisms such as
“"Crown-of-Thorns Starfish”.

several reel areas in highly swessed tourist areas
under threat from marine organisms have been
saved by nmely human interventions such as the
removal of such orgamsms, regular monitoring,
and controllling pollution and other stresses.

Because of the highly stressed nature of the coral reefy
of the Hikkaduwa Marine Sanctuary, the economic impor-
tance of pood quality coral reefs Lo the stakeholders, and

a) consider the highly stressed and
abused himnted coral reets of the
Hikkaduwa Marime Sanctuary as a
nataral ccosyvstem and let nature take
care o 1self, Tn short, do nothing but
watt and see.

by find the manpower and financgial re-
souTces Woanitiate a study to determine
the cause of Madimedae arowth and wait
for the results of the study to mitiate
any achion.

¢y use the already accepted management
technique of culling {removing the

cxoess) o

i) bring back some equilibnium fo
the coral reef system and

Plate 2: Halimeda infastation on the coral reefs of Hikkaduwa.
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the very limited area of pood coral cover, special care in the
torm of imely interventions might be necessary to keep the
very fragile balance of the coral reef ecosystem.

During the recent CMC/URICEMP So1 Lanka/NARA
Project to Implement the

reguired to keep the Halimeds in check, 17 we consider the
ather areas of the HMS where no attempt was made 1o clear
it. A reassessment and perhaps a long-term monitoring and
cleanup program would be necessary 10 keep the Halimeda
from invading and colomzing at least the live coral ar-
eas untl a better option

Hikkaduwa Marine Sanctuary
Management Proposals of the
Hikkaduwa Special Arca
Management and Marine
Sanctuary Coordinating Com-
mittee, some first aid measures
were taken where some
Halimeda posing a threat to
live coral areas were removed,
Subsequently, a  2-day
Halimeda cleanup effort was
carried outon 23 and 24 April
1997 with the support of the
World Conservation Union
(IUCH} and which involved
the local commumity and stakebiolders {Plate 3) such as the
traditional fishermen, glass bottom boat owners, hotel em-
plovees, diving station emplovees and local youth Although
only 200 local participants were requested for the cleanup,
31 mrned up on the first day. Due to logistic problems the
number had to be restricted 1o 22 local community partici-
pants with preference given to those who could not join the
farst sroup. The local participants operated under the super-
vision of the project members from NARA, CMC, ITJCN
and the Department of Wildlife Conservation. This cleanup
effort was a temporary measure to prevent the invasion of
Hulimeda into the best live coral areas of the newly demar-
cated Pratected and Snarkeling Zones and the Research Zone
of the HMS. It was a hurriedly organized effort to clean up
as much of the Halimeda as possible from the most threat-
ened live coral areas, before the onset of the southwest mon-
spon penod from May to July/August, The cleanup efforts
resulted in the removal of approximately 12 cubic meters
of Halimeda from the live coral arcas under threar, What
was accomplished was only a fracuon of what would be

it woudd be better to tend the limited
reef areas of the Rikkaduwa Marine
Sanctuary as one would tend one's beatifilly
kept home garden...

Otherwise, the choice could well be
between  coral garden or @ Felmeda bed.

Plate 3: Traditional fi shermun ass:strng in zhe Hallmeda
cleanup.

is awvailable, This
should be carried out
as soon as the present
MONSO0N Sepson 1S
oVET,

The Halimeda cleanup
effort was also designed
to build awareness
among the local com-
munity and stakehold-
ers so that they could be
useful components of
any future HMS man-
agement efforis,

Conclusion

The Hikkaduwa Manine Sanctuary, situated in a highly
accessible and developed tourist resort area, i3 volnerable
to many stresses, Absence of a common sewerage system
to serve the town and the hydrocarbon pollution from fish-
g and glass bottom boats are major concerns which could
have dircct as well as indirect impacts on the reefs and the
biodiversity of the HMS. The overgrowth of Halimeda
could well be one. The cause of the overgrowth of Halimeds
15 acadernic, The real ground level problem is containing
and preventing it from overrunning the good coral areas,

A lirstzid measure has already been taken which would
Eive some ime so as 10 enable a berter assessment of the
situation. Stressed coral reefs such as those of the HMS
have o be treated as such and due care in the form of hu-
man interventions should be considered 1o keep the integ-
rity of the ecosystem so that it can continge to serve the
useful purposes it provides to the stakeholders. Given suf-
ficient time, unstressed coral reefs can recover {from natu-
ral disasters and even limited human abuses. Given the his-
torical background, the very limited reef arcas, the present
stresses, and the importance of good quahty reefs to sus-
tain the livehhood of stakcholders dependent on them, it
would be better to tend the limited reef areas of the HMS as
one would tend one’s beautifully kept home garden. Other-
wise, the choice could well be between a coral garden and
a Malimeda bed,

aws MW, Ranjith De Silva
Coastal Management Center
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IMPACT OF POLLUTION ON
MARINE BIODIVERSITY

he rapidly expanding cconomies in the East Asian
Seas region have been achieved largely through eco-
nonme development, particularly industrialization tak-
ing place in coastal areas. Unfortunately, unregulated de-
velopment has often led to environmental degradation as
countries overlook the management implications ol increas-
ing demands placed on natural resources. Ironically, envi-
ranmental protection is often afforded a lower priority as
economic success becomes the prime moving force in the
development of the region, and this has led o an increased
threat of pollution on the marine environment,

Marine pollunon, defined by GESAMP (International
Joint Group of Experts on the Scientific Aspects of Marine
Pollution) in 1969 as the "anthropogenic input of substances
mto the marine environment resulting in harm to maring
life, huwman health, marine aetivities and a reduction m the
quality and usefulness of seawater”, 15 a problem increas-
ingly faced by natens bordering the South China Sea re-
gron. Contrary 1o popular perception, the main sources of
pollution in the marine environment does not originate from
otl spills from shups and tankers, but rather from land-based
sources. The United Nations Eovironment Programme
{UNEP) has nlenufied land-bazed sources as contributing
some 30% of pollunon in the marine environment, encom-
passing runoft and land-based discharpes, as well as atmo-
spheric inputs, which are mainly derived from land-based
sources (Tahle 1)

{POPs) made up of pesticides‘herbicides, polyvaromatic hy-
drocarbons, polychlorinated biphenyls and other synthetic
organics. Of these, POPs rank highest both in terms of en-
vironmental impact and difficulty of measurement, while
the organics are easily detected even though they are known
to have a high impact.

In the East Asian Seas region, pollution ansing from
both point and diffuse land-based discharzes of domes-
tic and industrial wastes are the main threats 1o coastal
and marine ecosvstem integrity, ultimately affecting eco-
logical Modiversity. In Southeast Asia alone, domestie
and industrial sewage, sedimentation and o1l have been
singled out as the main pollutants threatening the diver-
sity of maring life {(Wilkinson, 1995). The coastal zones
are most vulnerable as these are areas where more than
6% of the population in the region live, and where most
ceonomic development takes place. Significant economic
and social benefits may be obtained from coastal devel-
opment and asseciated coastal ecosystems, with fisher-
tes und tourism being two obvious examples. Coastal cco-
systems at risk from pollution, particularly those that are
long-term and chronie in nature, arve the estuaries, man-
grove swamps, coral reefs, seagrass beds, soft-bottom
henthic communities, as well as adjacent walers that sup-
port important fisheries.

Pellutants impact ecosysiems

Laad-based | Tablet:Sources of Pallution in the Marine Environment ’L':T:‘f]ﬁf:,t‘;:O“HTT:;“T:‘:J:L
sources of pul]mio_n SOUres % of All Potential pnpu]atmns enters rivers, estuar-
in the marme envi- Pollutan ies and eventually the sea. The

; ollutants e
ronment may be di- effect is an increased orgame nu-
vided into three trient load resulting in eutrophi-
broad categories, a4 catton, especially in areas with
based on the differ- poor tidal flushing. Although
ent degrees of impact 13 small sewage loads may benetit
they have on manne 12 mangrove ccosystems, it causes
life and the ease of 10 degradation in other ccosystems
measurement {scc 1 like coral reefs and seagrass beds,
Figure 1). Broadly In particular, eutrophication in
separated, the three waters supporting coral reefs are

categories of pollu-
ants are distinguished
by thosce that are or-
Zanic in nature, ¢.g.
nutrients and oils; inorganic substances mcluding metals
and radionuclides: and the persistent organic pollutans

Studies No, 115.

Source: GESAMP. 1930. The State of the Marine
Environment. UNEP Regionaf Seas Reports and

known to cause the rapid growth
of highly competitive organisms,
g.g. macro-algae, sponges, sea
sgquirts, worms and molluscs
which overgrow and smother corals, or burrow into coral
skeletons, causing them to collapse. This eventually leads
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mestic and industrial sewage contamina-

High )

= Mutrients

Human pathogens

+  Dissolved oxygen

+ Suspendeg
particulate matter

*  Phytoplankton .
pigmenls

Algal toxing

+  PiHs

CATEGORY 1

Synthetic organics »
CATEGORY 3

Herbicides!
Pesticides

tion in Jakarta Bay, Indonesia; Bangkok,
' Thailand; and Manila, Philippines has
resulted in severe damage and loss of
coral reefs and associated fisheries
(Wilkinson, 1995), Pollution by domes-
tic and wdustrial wastes i Mamla Bay,
Philippines has resulted in its waters be-
coming unsafe for bathing and other rec-
reational activities, and ulso a drastic

«  Litter/Plastics
Petrcleum {oil) .

Medium

Impact

reduction in the biolegical diversity of the
bay's soft-bottom benthic biota {Guerrero
ctal, 1387} The freguency of red tide in-
cidences in Mamila Bay has mereased in
recent yvears possibly due to arganic pol-
lution. A major outbreak of red tde

«  Trace mefals
«  Radionuclides

CATEGORY 2

Pharmaceuticals  «

caused by a toxic dinoflagellate n
Magueda Bay, Philippines during 1983
resulted in major commercial losses due
te an 8-month ban on the harvesting of
the green mussel and commercial fish-
eries cultured in the area,

Low

The effects of certain pollulants in

Medium

Difficulty of Measurement

coastul ecosysterms may, however, be re-
versed 1f the source of pollution is re-
moved and mitigation measures taken
[n fact, most dramatic recoveries in eco-

High

Figure 1: Impact Versus Difficulty of Measurement for

Contaminants/Analytes (adapted from the Programme for Global

Investigation of Pollution in the Marine Environment).

to a deterioration in the integrity of the ecosystem strue-
ture, and an alteration in biediversity, resulting in a com-
munity dominated mamly by opportunistic species to the
exclusion of nawral species (Wilkinson, 1995}

More intensive and efficient agricultural praclices have
led to increased effluents made up of fertilizers, amimal
wastes and sediment finding their way into waterways,
ceastal estuanes and the sea. [Industrial pollution is also a
threat in this region as couniries move towards developing
economies based on heavy imdustries, Unlike domestic sew-
age which is biodegradable, industrial effluents are persis-
tent and remamn in the envirenment for long periods of time,
and may poison food chaing for decades. Inputs of pollu-
tion from the shipping and oil industry. although small n
comparison to other sources of pollution, also affect the
environment dramatically. Onl spills have been known not
only to cause the death of wild fowl and marine mammals,
but more impor.antly, to result in the loss of mangrove,
seagrass and coral reef habitats.

Throughout the East Asian Seas region, cstuarine
cormmunities are also being affected by pollution. Do-

systems may oo observed after cessation
of domestic polluting activitics. The re-
sults from a 10-year program from 1977
o 1287 to clean up the Singapore and
Kallang River catchments i Singapore demonstrates how
the biodiversity of an ecosvstem may be restored with
proper management, The Singapore River was a cenler
of trade sinee the carly 18005, and landing and wading
activities have taken place along its banks for many gen-
crations, These activities resulted in the river hecoming
polluted with organic debris from unmreated sewape dis-
charge, decomposing matter from animal and food, and
litter Subsequently, & prograrm to clean up the river was
introduced in 1977, consisting of the removal of pollut-
g activities {e.g., the installanon of proper sewerage
treatment, relocation of street hawkers, markets, lighter
activinies and sguatters to properly managed areas), physi.
cal engineering improvements 1o the river, and restock-
ing of marine life {e.g., fish and crustaceans). Studies
cartied out after the restoration indicated that the physi-
cal and biological conditions of the river had improved
with time, and the river was subsequently reported to
support aver 20 species of soft-bottom invertebrates (Yip
et al., 1987).

Clearly, with rapid economic develepment, pollution
from domestic and industrial sources remains 2 major threat

July 1997
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to the coastal ccosystems that border the coastlines of the
East Asian Seas region. The value of these natural biologi-
cal resources to the region in terms of economic vield can-
not be over-emphasized. 11 1s, therefore, important that a
balance is struck between achieving economic excellence
and environmental protection through good pollution man-
agement stratepies. Without such a balance, we risk losing
the very resources that would ensure that we achieve a sus-
tainable future,

B Beverly Goht
Tropical Marine Science Initative
Mational University of Singapore
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Old but highly impertant library docu-
menls in the Nha Trang Institute of Ocean-
agraphy in Vietnam were saved from damp
and dusty conditions. Such documents as
“Voyage de la Perouse autour du mende,
1785-1788, vol. 1-47, “Exploring vovage of
HiMS Challenger Narrative, 1874-1873, vol.
1-327, "Sibopga Expeditic, 1899-19007,
“Resultats de Campagnes scientiligues du
Princede Monaco, TBE9-1938 Facs, 1-110"
arc housed inits library, There are also about
4,000 rare hooks on cceanography and thou-
sands of unpublished oceanographic docu-
ments, original field survey data, maps and
charts housedin the library. Presently it holds
60,000 bocks, scientific reparts and maga-
zines. The library is the bigpest and most
precious oceanographic library in Vietnam
and possibly even in Southeast Asia,

The Coastal Management Center (CMC)
with financial support from Sida/SAREC
{Swedish Agency for Rescarch Cooperation
with Developing Countries) provided
LIS520,00010 repairthe library facilities and
purchase equipment such as book shelves,
air conditioner and computer. The roof was
repaired of leaks; a new electrical system was

Saving Rare Documents
on Oceanography and Marine Science

installed to replace the 70-year old systemn
which caused several fires: and doors and
windows were renovated 1o allow air circu-
lation, I wasa wise and worthy investment
to save books, serials and documents on
accangpraphy and marine science, Now
impaortant oceanographicdocuments at Nha
Trang are being scanned and filed in com-
puters,

The response of CMU and Sida/SAREC
to save the library documents at the Nha
Trang Institute of Oceanographic brought
additional support for Lhe library from the
British Council and the Vietnamese gavern-
ment. « Rogelio O. Juliane
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The Blobal Environment Factlity (GEF) {United Nations Develapment Programme (UNDP)! International Maritime
Organization [IMO) Regional Programme for Marine Pollution Prevention and Management in the East Asian Saas
{(MPP-EAS} is now on its fourth year of implementation. The Programme is participated in by Brunsi Darussalam,
Cambodia, China, DPR Korea, Indonesia, Malaysia, Philippines, Republic of Karea, Singapore, Thailand and Vietnam.
This section highlights recent activities of the Programme from January to July 1997,

REGIONAL WORKSHOP ON
THE PREVENTION AND
MANAGEMENT OF MARINE
POLLUTION IN THE EAST
ASIAN SEAS

The workshop was held on 4-6
July 1997 in Subic Bay, Philippines or-
ganized by the GEF/UNDP/AIMO MPP-
EAS and the Coastal Management Cen-
ter participated in by 30 senior experts
from nine countries in the East Asian
region. The gathering aimed to iden-
tify, express and formulate suggestions
on Issues concerning the environmen-
tal state of the East Asian Seas.

Discussions evolved on the suc-
cesses and failures of regional efforts
toward the protection and manage-
ment of the East Asian Seas, building
partnarships and prioritization of re-
gional environmental managarment ef-
forts.

The workshop concluded that natural resources
in the East Asian Seas are heavily exploited. Coastal
and maring environmental problems are handled in a

piecameal manner, thereby, there is a need for a sys-
tematic, comprehensive and effective framewaork in ad-
dressing the problems.

INTEGRATED COASTAL MANAGEMENT
{ICM) IN XIAMEN, CHINA

Afamen Demonstration Profect Evaluation Work-
shop. A panel of experts and scientists evaluated on
26-28 June 1997 the project’s outputs and progress.
The panel concluded that the project is very success-
ful as a whole and that the experience gained is a
cutting edge in ICM development at the international
level. It recommended to the government of Xiamen
that: (1) interagency marine managemeant mechanisms
be strengthened; (2} the adoption of the proposed cross
sactoral marine environment monitoring program and
sea water quality standards be facilitated; and (3) an
“gnvironment foundation®, as part of sustainable fi-
nancing mechanism, be established.

The coastal environmental profile of Xiarmen pub-
fished, This 110-page document depicts the manage-
ment issues of Xiamen, coastal resources and envi-
ronment, their causes, priorities and consaquenceas, in
order to provide a scientific basis for developing a stra-
tegic management plan and other demonstration ac-
tivities,

Participants to tho Regional Werkshop on the Pravention and Management of Marine Poliution in the East

Asian Seas at the Subic Bay, Philipplnaes.
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ICM DEMONSTRATION PROJECT
IN EATANGAS BAY, PHILIPPINES

Barangas Bay Demanstration Project
Evaluation Workshop, & workshop was
hald on 24-25 July 1997 in Batangas
City to assess the results and impact
of the project. This was attended by
delegates from national government
offices, local government units, aca-
demic institutions, the private sector
and non-government arganizations. The
project is able to apply the integrated
coastal management (ICM) framewaork
for marine polution prevention and miti-
gation successfully in the Batangas Bay
Region. Significant progress has been
made in ICM institutional arrange-
ments, developing integrated waste
management frameworks and pro-
grams, fostering public-and private sec-
tor partnership, strengthening capabil-
ity in maring pollution monitoring and
assessmeant, capacity building in local
institutions and personnel, and enhanc-
ing public awarenass and participation.
A summary report of the workshop is
available.

Hazardous waste risk assessment study. Profes-
sor Davide Calamari of tha University of Milan, ltaly,
conducted a pesticide risk assessment study for the
Batangas Bay Region and Xiamen. It was a joint project
between the Food and Agriculture Crganization and
the Programme. Professor Calamari also gave a series
of lectures on ecotoxicological and chemical hazards
and introduced the fugacity models to be used in as-
sessing risks from pesticides in the Region for the local
stakeholders in the public and private sectors.

MALACCA STRAITS
DEMONSTRATION PROJECT

Regionel database system and environmental
management affas. Meetings were held with National
Focal Points, universities and scientific and technical
institutions/agencies in Indonesia, Malaysia and
Singapore Lo review proposals for developing a regional
database system and an environmental atlas for the
Malacca Straits, and to establish agreements on coor-

dinating activities within and among the three coun-
tries.

Economic assessmenr of benefits from the Afal-
acca Straits. A draft report entitled “Marine Pollution
Prevention and Management in East Asian Subregional
Seas Areas: A Benefit-Cost Framework,: by Thomas
A. Grigalunas of the University of Rhode Island, has
been completed. The model will be used to assess the
benefits, costs and efficiency of existing environmen-
tal management projects and translate them into mon-
etary values., The report is under review by the
Programme Office, as a starting point for development
of related initiatives in the Straits.

MARINE POLLUTION MONITORING AND
INFORMATION MANAGEMENT NETWORK

Directory of Institutions involved in marine poliu-
tion studies. An abridged electronic version of the di-
raectory is planned to be uploaded into the Programme’s
Web site. Links with another directory in the Philip-
pines of more than 200 institutions involved in coastal
and reef woaork are being developed.

Frogramme’s Web page. The Programme’s current
Web page is <http:/fwoww. skyinet.net/usars/imo = .
The page includes Programme objectives and strate-
gies; technical services offered; institutional linkages;
Legal Information Database; publications; and future
activities.

Network maifing list founched. The Maring Pollu-
tion Monitoring and Information Management MNetwork
mailing list has been launched. Its primary aim is to
provide subscribers and Network members, who have
e-mail access, fast and current information on on-go-
ing activities of the Netwerk. The list also aims to pro-
vide a medium for interaction among members, espe-
cially in the exchange of marine pollution maonitoring
data and information.

Pubiicarions. The following documents were
published during the first half of 1997 1) The Coastal
Environmental Profile of Xiamen; 2} Tropical Coasts,
December 1996 issue; 3) Marine Pollution Updates,
March 1997 and June 1237 issues; 4] Malacca Straits
Consultative Meeting; 5) Malacca Straits Initial Risk
Assessment; B) Sustainable Financing -Mechanisms:
Public Sector-Private Sector Partnership: 6) French,
Portuguese and Swahili translations of ICM Good
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Practices; 7) Proceedings of the
Mational Workshep on [IMO
Conventions for the Prevention and
Management of Marine Pollution
tVietnam); 8} Proceedings of the
Mational Waorkshop on the Ratification
and Implementation of MARPOL 73!/
78 in the Philippines; and 9) Summary
Report of the PBatangas Bay
Demonstration Project Evaluation
Warkshop.

INTERNATIONAL CONVENTIONS

Legal Infarmation Database. Con-
version of the database softweare to
Microsoft Access was completed. The
database is now called the Legal Infor-
mation Database Reference Catalog.
Two reference manuals were com-
pleted at the end of February 1937:
the User's Manual and the Technical
Manual. This can be accessed through
the Programme’s YWeb page.

MARPOL Profects. The Mational
Warkshop on the Ratification and

Implementation of MARPOL was hald an 8-10 June in
the Philippines. A Workshop Resolution and Action Plan
wera adopted. The goal of the Government is to sub-
mit an instrumant of accession to the President and to
the Senate within the year. A Workshop report is avail-
able from the Regional Programme Office. Another
workshop, on IMO Conventions for the Prevention and
Managemeant of Marine Pollution was held in Hanoi
and Heo Chi Minh City, respectively, in Vietnam on 21-
22 April and 24-25 April. Five IMO Conventions were
reviewed and an Action Plan was prepared outlining
steps necessary for Vietnam to assass its needs and
procead with the ratification of the five conventions.
Copies of the proceedings are availabla from the Re-
gional Programme Office.

CAPACITY BUILDING

internship. A six-month contract for Mr. Fan Zhijie
from Dalian. China, began on 17 February and will
end on 15 August 1997, Mr. Fan is tasked 1o assistin
the review of technical outputs from the Programme

demenstration projects in Xiamen, PR China, and
Batangas, Philippines and the activities of the Re-
gional Network for Marine Pollution Monitoring and
Information Management.

Fishery Assessment Project Workshop. The wark-
shop, conducted on 13 June, assessed the project;
evaluated data from secondary and survey activities;
and identified means of filling data gaps. It was at-
tended by twelve participants from the Department
of Agriculture, University of the Philippines Marine
Science Institute, Management Training Develepment
Center of De La Salle University-Lipa, and the Re-
gional Programme Office.

Workshop on Environmental Risk Assessment for
Pesticides. This workshop was conducted under the
Batangas Bay Demonstration Project on 26-27 June,
The workshop explained risk assessment for pesti-
cides in reference to the Bay area and was attended
by sixteen participants from the Regional Programme
Office, PG-ENRQ, and the Office of the Provincial
Agriculture,

Fraining couvrses on OFRC. Two training courses
on Qil Pollution Preparedness, Response and Coop-
eration for the Gulf of Thailand {Bangkok) and the
Southern South China Sea (Brunei Darussalam) were
conducted on 15-20 June and 22-27 June, respec-
tively. The training courses aimed to provide basic
response strategies and tactics, and organizational
planning skills required of operational supervisory staff
to deal with major oil spills. Forty-four participants
representing national government units and the pri-
vate sector from six countries, i.e., Thailand, Cam-
bodia, Malaysia, Vietnam, Brunei Darussalam and the
Philippines, attended.

SUSTAINABLE FINANCING MECHANISMS

CV survey. A contingent valuation (CV) survey
tor the Batangas Bay region to assess support for
priorities and willingness-to-pay of the general public
faor marine and coastal resource and environmeantal
management programs was conductad on 16-25 May
1897 in the coastal municipalities of Batangas Prov-
ince. Results will ba utilized to assist/reinforce ma-
ring coastal resource and environmental planning,
implementation and evaluation in the Bay. Twa out-
puts, a Manual of Practice and a Technical Report,
from the survay will be published.

July 1997



—— i RO Y

International Symposium on Integrated Coastal
and Marine Resource Management

This symposium will be held in Malang, East
Java, Indonesia on 25%-27 MNovember 19397,
Interested parties may contact:

Jacub Rais

Professor

Department of Geodesy

Mational Institute of Technology

JI. Bend. Sigura-gura No. 2, Malang
East Java, INDOMESIA

Tel.:  (62) 341 551431

Fax: (B2} 341 553015

E-Mail; jrais@indo.net.id

Seventh International Training Workshop on
Integrated Coastal Zone Managament (ICZM)

This annual international training workshop will
be held on 20 March-10 April, 1998 at the Prince
of Songkhla University, Hat Yai, Songkhia, Thailand.
For more information, please contact:

Dr. Somsak Boromthanarat

Director

Coastal Resources Institute (CORIN
Prince of Songkhla University

Hat Yai, Sangkhla

90112 THAILAND

Tel.: (66 74 2128B00/212752

Fax [66) 74 212782

E-Mail: corin@ratree.psu.ac.th
WA http:\iratres.psu.ac.th) —corin

Fifth International Conference on Cohesive
Sediment Transport {INTERCOH '98)

This four-day conferance will take place in the
Korean Ocean Research and Development Institute
(KORDI), Ansan, Republic of Korea on 26-30 May
1998. For details, please contact:

Dr. Kwang Soo Lee

Secretary, Local Organizing Committes
INTERCOH "38

Coastal Engineering Division

KORDI

Ansan P.O, Box 29, Seoul 425-600
KOREA

Tel.: [(B2) 345 400 5323

Fax: (B2) 345 40B 5823

E-Mail: intercoh@sari.kordi.re.kr
WAWW e httptsari.kordire krf ~intercoh

Phote Competition and Symposium on Women in
Asian Fisheries

The Asian Fisheries Society [AFS) and the
Partnership for Developmant in Kampuchea (PADEK)
have organized the second photographic competition
on "Women in Asian Fisheries” 1o highlight the
crucial role of wamen in the socioeconomic fabric
of Asian fishenes. Entries will be displayed during
the Fifth Asian Fisheries Forum in Chiang Mai,
Thalland on 11-14 MNovember 1998, Deadline for
entries is on 30 September 1998,

AFS is also inviting poster and oral contributions
on issues relating to womaen in any of the divisions
within fisherigs {capture, culture, processing,
marketing, research, development, etc.) during a
one-day special Symposium an Women in Asian
Fisheries during the Fifth Asian Fisheries Forum in
Chiang Mai. The Symposium will be chaired by Dr,
Meryl Williams, Director General of the International
Center for Living Aquatic Resources Management
and Dr. M.C. Nandeesha of PADEK will be the
Convenor. Deadline for papers is on 30 June 1988,
Please address inguiries on the photo competition
and the Symposium to:

Secretariat

&sian Fisheries Society
MC P.O. Box 2631
0718 Makati City
FHILIPPINES
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PUEBLICATECKS

NOW AVAILABLE
O Batangas Bay

® Slrategic Environmental Management Plan for the
Batangas Bay Region, 1996, 71 p.

@ TheCoastal Environmental Profile ofthe Batangas
BayRegion. 1996, 133 p.

@ [ntegraled Waste Action Management Plan for the
Batangas Bay Reqgion, 1997. 66 p.

On Xiamen

@ Slrategic Management Plan for Marine Pollution
Prevention and Management in Xiamen. 1997,
46 p.

@ (oastal Environmental Profile of Xiamen. 1997
110 p.

On Integrated Coastal Management
® Enhancing the Success of Integrated Coastal Man-

agement: Good Practicesinthe Formulation, De-
sign and Implementation of Integrated Coastal

Manapement Initiatives (Availabie in English,
Vietnamese, Bahasa indonesia, French, Portu-
quese, Swahili, Korean, Chingse and Thai). 1996,

21p.

@ Inteqrated Coastal Management in Tropical
Developing Countries: Lessons Learned from
Successes and Failures, 1996. 66 p.

On Sustainable Financing Mechanisms

@ Sustainable Financing Mechanisms: Public Sector
- Private Sector Parlnership. 1997 352 p.

Annual Report

® Marine Pollution Prevenlion and Management in
the East Asian Seas: From Planning to Action
(1996 Annual Report). 1996, 40 p.

Newsletters

® Tropical Coasts Newsletter. ol 3, No. 2, Decamber
1998,

Marine Pollution Updates. Vol. 3, No. 1, March

1996 and Vol, 3, No. 2, June 1596,
FORTHCOMING

Malacca StraitsEnviranmental Profile. 1997, 255
n.

0il Spill Modelling inthe East Asian Region: with
Special Reference tothe Malacca Straits. 1997,
304 p,

Manual of Practice: Conlingent Valuation Survey
for Integrated Coaslal Management (ICM)
Applicalions, 1937, 28 p,

For copies, inlerested parties may comtact:

PUBLICATIONS UNIT

GEFIUNDP[IMD

Regional Programme for the Prevention and
Managemant of Marina Pollution in the
East Asian Seas

P.0. Box 2502, Quezon City 1165

Matro Manila, Philippines

Telefax Mo.: (632] 926-9712

E-mail: imo@skyinet.net

Trapical (eacts invites readers to send
comments or subrmit short write-ups (250-
300 words) about the warious topics
covered by the newsletter. Items should
be concise and to the point. The editors
reserve the right to shorten or condense
the write-up as they see fit and 10 ensure
that it is appropriate to the themes of
Tropical Coasts.

READERS'
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“Prsaieal oaars 15 being published to stimulate exchange

of information and sharing of experignces and ideas
with respect 1o environmantal protection and the
management of coastal and marine areas. This

newsletter is published twice a year and distributed

free of charge to individuals and relevant
_organizations In the developing countries. Readers
are’ strongly enco_urugud to send their contributed
articles to:

THE EXECUTIVE EDITOR

PO, Box 2502
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We abuse the earth

because we consider it as a
cormmodity which we own.
When we see the earth as a
cormmunity to which we
belong, then we will be able
to use it with love and

respect. &

Aldo Leopold
A Sand County Almanac, 1949
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