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COASTAL AQUACULTURE

Environmental IsS u e s
Total world production through aquaculture, FAO reports, is expected to attain 22 million 

tons by the turnof the century, and a substantial portion of this is derived from coastal aquaculture. 
The term “coastal” includes the shoreland influenced by the sea, the water column, and the 
seabed extending to the edge of the continental shelf. The term “coastal aquaculture" covers 
land-based and water-based brackishwater and marine aquaculture practices.

The rapid expansion of coastal aquaculture in some regions has caused ecological impacts 
which in turn affected the health and the socioeconomic life of the people in the area. Aquaculture 
has generated pollutants into the natural environment drawing concern not only for the negative 
effects outside the industry but also for the industry itself.

Item One: Ecological Impacts

Enrichment of benthic ecosystems

The release of soluble inorganic nutrients (nitrogen and phosphorus) from intensive fish 
and shrimp farming has the potential to cause nutrient enrichment and increase in primary 
production of a body of water. It has also been suggested that the release of dissolved organic 
compounds together with other components of the diet such as vitamins could influence the 
growth ortoxicity of particular species of phytoplankton.There have been many instances of mass 
mortality of farmed fish caused by the occurrence of harmful algae.

The sediments from organic fish farm and bivalve wastes have enriched plant and animal 
life in the vicinity of the aquaculture operation. Effects have ranged from a reduction in diversity 
and increase in opportunistic, pollution-tolerant species to the complete absence of these lower 
forms of animal life. The release of hydrogen sulfide gas, together with hydrogen sulfide dissolved 
in the water has been held responsible for a deterioration in the health of farmed fish (increased 
stress, reduced growth, gill damage, and even mortality) and loss of production. A high level of 
enrichment leading to what has been termed souring of sites has been reported from a number 
of fish farms in several countries. For example, it has been estimated that 30% of oyster and 
mussel farms in France are periodically abandoned or relocated because of the accumulation of 
biodeposits. These are clear examples of how production can exceed the capacity of the site to 
assimilate the amount of waste generated and how ecological change can limit the long-term 
viability of a site.

Interaction with the food web

The large scale, extensive cultivation of bivalves can interact with the marine food web in 
two ways: by the removal of phytoplankton and organic detritus and by competing with other 
planktonic herbivores Forexample, it has been demonstrated that theculture of 50,000-60,000 
oysters reduced the amount of both living and non-living minute organisms by between 76 and
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95%. It is therefore possible that the establishment of bivalve farms in coastal embayments 
could reduce the natural productivity of these sites.

Bivalves grown by suspended culture methods will compete with other planktonic herbi
vores. For example, it was found that in the Ria de Arosa of Spain mussels have replaced 
copepods as the main pelagic grazing organisms. In addition, the culture structures provided a 
substrate for the crab Pisidia longicornis, the larvae of which also competed with copepods as 
a planktonic herbivore.

Oxygen consumption

Aquaculture production can be limited by the availability of oxygen. In addition to the 
oxygen demand by the cultured species, wastes and biodeposits released by a farm have a high 
biochemical oxygen demand. Organic wastes increase the consumption of oxygen and can 
result in oxygen depletion of the bottom water. A reduction in the concentration of dissolved 
oxygen in water passing through cage farms has also been reported. In general, however, large- 
scale depletion of oxygen in coastal waters is unlikely. While the small, short- term reduction in 
the concentration of oxygen in water passing through cage farms is important to the farmer, it is 
probably not ecologically significant.

One possible exception to the above is in low-energy coastal environments such as the 
deep basins of some fjords and inlets. In such locations, the retention of deep water within the 
basin for a period of time (months to several years) results in a natural depletion of oxygen. The 
deposition of waste would increase the oxygen deficit. This potential problem has been 
recognized in several countries. In Norway, for example, only low level of aquaculture production 
is allowed in fjords with deep isolated basins and this is restricted to the shallow, relatively well 
flushed nearshore areas.

Disturbance of wildlife and habitat destruction

All forms of aquaculture have the potential to affect wildlife. Human activity can disrupt 
important breeding colonies and feeding grounds, while the aquaculture facility itself can attract 
predatory species. For example, in Germany predators have increased as a result of pond 
farming. However, there have been few detailed studies of the ecological effects of aquaculture 
operations on wildlife.

The impact 
of some forms of 
aquaculture on 
wildlife habitat in 
the Philippines is 
the documented 
destruction of 
200,000 hectares 
of mangrove. In 
Thailand, an esti
mated 25% of the 
mangrove re 
source has been 
lost as a result of 
aquaculture devel
opment.
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Interaction between escaped farmed stock and wild species

The rapid development of marine cage farming of salmonids in Europe has raised concerns 
about the impact of escaped fish on natural populations. It has been suggested that farmed fish 
have been selected for traits which make them suitable for farming (for example, rapid growth and 
placid behavior) but less well adapted to the natural ecosystem. Thus, escaped fish could initially 
outcompete native stocks, but then decline, or the offspring resulting from interbreeding could be 
poorly adapted to the ecosystem.

Farmed fish do escape and the numbers of escapees can be large. Some countries have 
initiated studies to address this issue and in recognition of the potential problem, Norway prohibits 
the establishment of salmon farms within 30 km of important salmon rivers.

Introductions and transfers

A number of fish, invertebrate, and seaweed species have been transferred or introduced 
from one region to another for aquaculture purposes. Transfers take place within the present 
geographical range of a species and are intended to support stressed populations, enhance 
genetic characteristics, or re-establish a species that has failed locally. Introductions are 
movements beyond the present geographical range of a species and are intended to insert totally 
new taxa into the flora and fauna.

Transfers and introductions may alter or impoverish the biodiversity of the receiving 
ecosystem through interbreeding, predation, competition for food and space, and habitat 
destruction. Disease problems have also arisen in the past from such movements as illustrated 
by the transfer of salmon smolts from Sweden to Nor way and Finland, the introduction of infected 
ova of coho salmon (Oncorhynchus kisutch) from the USA, and the introduction of Japanese 
oysters (Crassostrea gigas) to France.

Bioactive compounds (including pesticides and antibiotics)

Bioactive compounds are considered part of overall disease control strategies. However, 
it is accepted that many bioactive compounds, including pesticides and antibiotics, are used

extensively in coastal 
aquaculture as the sole 
means of disease or 
pest control. Indeed, 
the success or failure 
of aquaculture may in 
certain circumstances 
depend on the timely 
use of such bioactive 
compounds to combat 
infectious diseases and 
parasites. In general, 
the use of such com
pounds in aquaculture 
is haphazard, often re
flecting the whims of 
the aquaculturist or dis
ease adviser.
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G E S A M P  
(Group of Experts on 
the Scientific Aspects 
of Marine Pollution), an 
advisory body, has 
come up with the fol
lowing code of prac
tice for the use of in
hibitory compounds in 
aquaculture:

1. Medically impor
tan t inh ib itory 
c o m p o u n d s  
should be banned 
from use in aqua
culture. How
ever, some medi
cally important 
compounds may 
need to be used 
in exceptional cir
cumstances for certain specified diseases.

2. The availability of inhibitory compounds should be restricted to qualified individuals, such 
as veterinarians.

3. Access to inhibitory compounds should be denied to all laymen and inexperienced 
personnel.

4. The storage of inhibitory compounds should be in the manner recommended by manufac- 
turers/suppliers.

5. The use of inhibitory compounds should be strictly in accordance with the written 
instructions from the manufacturer/supplier.

6. The use of pharmaceutical compounds should be by rotation. Thus, the repeated use of 
single compounds should be avoided.

7. The use of suitable withdrawal periods, after the use of pharmaceutical compounds, is 
necessary before animals are removed from the aquacultural facility.

8. The deliberate or accidental release of inhibitory compounds into the aquatic environment 
must be avoided.

9. Unused inhibitory compounds must be disposed of safely.
10. A surveillance program must be adopted to ensure that the code of practice is carried out.

Chemicals introduced via construction materials

Some construction materials release substances into the aquatic environment (e.g., heavy 
metals, plastic additives). Their presence is unknown to most of the farmers, although awareness 
is increasing. Frequently, preservatives have been intentionally used assuming that they are 
relatively harmless to the cultured species. These include antifoulants, of which the broad 
ecological effects of tributyltin (TBT) is a good example. Plastics contain a wide variety of 
additives including stabilizers, pigments, antioxidants, UV absorbers, flame retardants, fungi
cides, and disinfectants. Many of these compounds are toxic to aquatic life, although some 
protection is provided by their low water-solubility, slow rate of leaching, and dilution. Mortalities 
in coastal aquaculture have resulted from toxicant leaching from construction materials, and the 
environmental effects of these toxicants remain largely unresolved.
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Item Two: Implications to Human Health

Much of aquaculture is practiced in coastal waters which are subjected to organic pollution. 
Toxic algal blooms are common in many parts of the world. Consumption of raw or partially 
cooked fish/shellfish from affected areas is likely to cause diseases due to pathogens or toxins.

The clear risk of transmission of typhoid fever by bivalves growing in sewage- contaminated 
water was well-established during the early years of this century and served as the basis for the 
establishment of shellfish sanitation programs in the UK and in the USA. These programs were 
based on approved, clean harvesting areas and shellfish self-purification in clean water-holding 
tanks or “depuration.”

Shellfish, particularly molluscs grown in sewage polluted water, are very effective carriers 
(and concentrators) of infectious hepatitis virus and have on numerous occasions caused 
infection in humans. On the other hand, excreta of cholera patients (1 x 1013 organisms/day) could 
contaminate shellfish beds via improperly treated or raw sewage.

The occurrence of toxic species of phytoplankton represents a considerable threat to the 
economic sustainability of coastal aquaculture development in many countries. A relatively small 
number of algal species produce a range of toxins, the effects of which include mortality of stock 
(larval and adult), and human illness and even death.

In some coastal regions, the occurrence of toxic species and toxicity in bivalves is almost 
an annual event and this has necessitated the establishment of extensive programs to monitor 
bivalve stocks. For example, most European countries have routine monitoring programs for 
paralytic shellfish poisoning (PSP) and diarrheic shellfish poisoning (DSP). The detection of 
toxins at a pre-determined level usually results in a ban on harvesting which is enforced until the 
level of toxin in the stock falls below the action level. It is therefore possible to safeguard human 
health and manage farms to mitigate the effects of toxic events. The duration of closure can, 
however, affect the economic viability of bivalve culture as a result of loss of markets due to failure 
to provide the product or loss of consumer confidence in the product (often the result of 
misinformation). Furthermore, the value of the product can be reduced if harvesting is not 
permitted before the stock begins to mature sexually and the quality of the meat declines.

Depuration is commonly used to reduce the risk of microbiologically contaminated filter 
feeding invertebrates being sold for human consumption. Thus, the animals are transferred to 
tanks with several changes of “clean" water whereupon disease-causing bacteria are supposedly 
eliminated. The effectiveness of such procedures is possibly illustrated by the virtual elimination 
of typhoid fever by this route in the industrialized nations of the western world. Yet, problems 
ensue with the cleanliness of the water used in depuration systems. Firstly, without adequate dis
infection systems, depuration may serve to spread pathogens from a few contaminated animals 
to many others in the depuration system. Sec
ondly, harsh disinfectants, such as high levels of 
chlorine, may well inactivate many pathogens, but 
the presence of such chemicals in the water has an 
adverse effect on the animals. In the presence of 
some disinfectants the invertebrates close up and, 
therefore, do not depurate. For effective depura
tion. it is essential to use systems which encour
age the animals to eliminate the bacteria into the 
water, while ensuring that there is adequate disin
fection to kill them.
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Item Three: Socioeconomic Considerations

The full socioeconomic benefits of coastal aquaculture 
development can only be achieved by adopting the principle of 
sustainable development, which is defined by FAO as: “Sus
tainable development is the management and conservation of 
the natural resource base and the orientation of technological 
and institutional change in such a manner as to ensure the 
attainment and continued satisfaction of human needs for 
present and future generations. Such sustainable development 
(in the agriculture, forestry, and fisheries sectors) conserves 
land, water, plant, and animal genetic resources, is environ
mentally non-degrading, technically appropriate, economically 
viable, and socially acceptable.”

Inadequate planning and inefficient management of coastal aquaculture has resulted in 
serious socioeconomic consequences. Some examples are:

- Large-scale mangrove conversion for shrimp and fish farming in Ecuador and 
many southeast Asian countries displacing rural communities which traditionally 
depended on mangrove resources for their livelihood. In addition to the negative 
social consequences, the cost of disrupting the ecosystem includes coastal 
erosion, saltwater intrusion into groundwater and agricultural land, acidification, 
and a reduction in a range of goods and services produced from mangrove forests.

- The economic disaster resulting from the collapse of the shrimp industry due to 
disease outbreaks in Taiwan province in which shrimp production dropped from 
90,000 to 20,000 tons between 1987 and 1989.

- Land subsidence (sinking) in Taiwan province caused by excessive pumping of 
groundwater for shrimp and eel culture resulting in significant social costs in 
terms of salinization of underground water and land due to salt water intrusion 
(which reduce agricultural productivity), reduction of freshwater supply (for agri
cultural, industrial, and municipal/domestic uses) and damage to transportation 
and other infrastructure.

- Financial losses to the Norwegian cage-farming industry due to outbreaks of Hitra 
disease.

- The public health consequences of red-tide outbreaks in areas where shellfish are 
grown.

The costs related to the deterioration of coastal water quality are not usually borne by 
coastal aquaculturists. Such costs are often spread onto other users of coastal waters. Likewise, 
the cost of land subsidence is borne not just by those in the aquaculture industry, but also by 
others who are engaged in other productive activities which depend on the availability of 
groundwater.

Action-oriented policies are necessary for an equitable balance between those seeking a 
simple livelihood, those wanting to make a profit, the quality of the environment and the interests 
of local people, the wider community and, where appropriate, the international community.

Source of Items One, Two, and Three: Reducing Environmental Impacts of Coastal Aquaculture, 
REPORTS AND STUDIES No. 47, GESAMP-IMO/FAO/UNESCO/WMO/WHO/AEA/UN/UNEP, 
Rome, 1991.
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Redirecting 
Shrimp Mariculture 
Development

Profits and foreign exchange from shrimp mariculture often have been earned at the 
expense of broader social interests. These include the immediate interests of established coastal 
residents, who lose access to coastal resources to which they have traditional use rights. 
Fishermen and customers also are affected as coastal ecosystems are disrupted to build shrimp 
ponds, resulting in declining catches of fish and shrimp. Because pond-grown shrimp are directed 
towards export markets, mariculture production does not serve to replace this decline in locally 
available food. More broadly, the costs of coastal ecosystem disruption for society may include 
coastal erosion, saltwater intrusion into ground-water and agricultural fields, and a reduction in 
a wide range of valuable goods produced from mangrove forests or other coastal wetlands.

The primary motivations for shrimp mariculture development are foreign exchange 
earnings and profits. If, however, development is perceived as a process through which 
improvements are made to the quality of life for society, rather than for certain classes or groups, 
current policies by national and international agencies need to be reconsidered. Given evidence 
of serious disruptions to both social systems and coastal ecosystems, issues of social soundness 
and the sustainability of development efforts must be addressed.

Contemporary policies favoring rapid expansion of shrimp mariculture capacity have 
transformed a multiple-use/multiple-user resource into single-use private property whose rela
tively wealthy producers have the necessary financial and political resources to invest in this 
enterprise. Shrimp mariculture development offers relatively limited new employment opportu
nities, and those which are made available typically are poorly paid seasonal and nonskilled jobs.

If shrimp mariculture is to play a positive role, policies need to be established which 
consider more than technical and financial feasibility of shrimp mariculture; development can be 
directed towards local small-scale producers. Success in this approach would require substantial 
commitment to improving extension and credit services to scattered coastal communities.

Small-scale shrimp mariculture development should build on the diversity of resources 
found within the coastal zone. Research into farming systems clearly shows that during periods 
of underemployment, small-scale agriculturalists are engaged in a variety of secondary occupa
tions. Small-scale shrimp farmers should be encouraged to follow a similar pattern rather than 
specialize in a single enterprise. Pond location in an ecosystem generally characterized by 
diversity provides for opportunity to exploit a wide range of locally available products. This will 
be the case particularly where complex coastal ecosystems are not totally disrupted in the 
process of pond construction or other development activities.

Coastal ecosystems are by nature highly productive. Properly managed, resources found 
in the coastal zone will support intensive human use. The key to this productivity is the complexity 
of coastal ecosystems. The conversion of mangroves into shrimp ponds, among other sources 
of disruption, threatens to degrade the biological diversity and productivity of this critically 
important ecosystem. Ponds can be constructed in mangroves in a nondestructive fashion by 
leaving sufficient buffer between the ponds and the coastal fringe, and by other well-established 
management practices. Properly managed, shrimp mariculture offers important opportunities for 
sustained and socially appropriate utilization of coastal resources.

Source: OCEAN AND SHORELINE MANAGEMENT, Elsevier Applied Science, Vol. II, 1988.
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POLLUTANTS 
IN TEE SEA

Disregarding the source and transport agent, the physical behavior of pollutants in the 
marine environment is strongly dependent on their nature and their density. The manner in which 
a pollutant disperses from a source depends inherently upon whether it is soluble or insoluble in 
sea water.

Insoluble substances, with lower density than that of seawater, will float on the surface, 
whereas a substance of neutral buoyancy, e.g., a colloidal or organic particulate suspension, will 
float at any level in the water mass and will eventually become adsorbed upon denser organic 
and inorganic matter, and with it contribute to deposits on the sea floor. A substance of greater 
density than sea water will sink to the sea bed. The fate of these insoluble substances depends 
upon these characteristics.

Insoluble substances of low specific gravity will be transported in and on the surface layers 
and subjected in particular to wind-induced water movements. Substances of neutral buoyancy 
will tend to diffuse throughout the whole marine system, and, if they do not become attached to 
a particle of greater density, will move in a manner characteristic of the hydrography of the 
individual marine system. An insoluble particle which is more dense than sea water will tend to 
move in the dense water layers of the marine system according to its buoyancy adjustment. Wood 
fibers, which are buoyant when first exposed to seawater, but later sink, show an interesting 
behavior which is intermediate between that of sedimentary and fully soluble wastes.

Soluble substances will at first show the same behavior, but sooner or later, depending on 
their solubility rate, will be completely dissolved. Gases may dissolve completely or partly in sea 
water; they usually originate in the atmosphere, but may also come from chemical or biochemical 
processes in the sea.

Soluble substances which are not precipitated upon contact with seawater will become 
dispersed by diffusion and transport, initially by an amount which depends upon the tide-induced 
turbulence (tidal range), and the wave action characteristic of the individual marine system.

Source: Oceanic Transport of Pollutants in Southeast Asia by Absornsuda Siripong in COOPERATION 
FOR ENVIRONMENTAL PROTECTION IN THE PACIFIC, UNEP Regional Seas Reports and 
Studies No. 97, United Nations Environment Programme, 1988.
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Chemicals in Fish Culture
Chemicals registered or approved by the U.S. Food and 

Drug Administration for use in food fish culture1
 
Product U s e

THERAPEUTANTS
Acetic acid Parasiticide
Formalin Parasiticide and fungicide
Romet 30 

(sulfadimethoxine and orthomeprim)
Bactericide

Salt Osmoregulatory enhancer
Sulfamerizine Bactericide
Oxytetracycline (Terramycin) Bactericide

ANESTHETICS
Carbonic acid Anesthetic
MS 222 (tricaine methane-sulfonate) Anesthetic and sedative
Sodium bicarbonate Anesthetic

DISINFECTANTS
Calcium hypochlorite Disinfectant, algicide, and bactericide

WATER TREATMENT
Fluorescein sodium Dye
Lime (calcium hydroxide, oxide, or carbonate) Pond sterilant
Potassium permanganate Oxidizer and detoxifier
Rhodamine B and WT Dye
Copper sulfate Algicide and herbicide
Copper, elemental Algicide and herbicide
2, 4-D Herbicide
Diquat dibromide Algicide and herbicide
Endothall Algicide and herbicide
Simazine Algicide and herbicide
Clean-Flo (aluminum sulfate, 

calcium sulfate, and boric acid) Algicide and herbicide
Glyphosate Herbicide
Potassium ricinoleate Algicide
Xylene Herbicide

1 The FDA often registers or approves a compound 
under a trade name. For example there are eight 
approved or registered algicides/herbicides con
taining copper sulfate. A single entry by chemical 
name has been provided in the table for these 
cases

Source: Environmental Impact of Mariculture, 
COOPERATIVE RESEARCH RE
PORT No. 154, International Coun
cil for the Exploration of the Sea, 
Denmark, 1988.
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Measures for Reducing 
Environmental Pressures 
on the Ocean

W herever possible recycle and reuse waste products.
Treat wastes that cannot be recycled or reused at the source to the extent feasible. 
Use pesticides and fertilizers in such a fashion that they do not enter the marine 
environment.
Use sea disposal, whether by outfall o r by dumping, only for those materials that are 
compatible with the marine environment.
Use locations for sea disposal of wastes that will not interfere with other uses of the 
sea.
Use waste disposal practices at sea that m inimize local impacts at the point of 
disposal.
Carefully evaluate the potentia l environmental impacts of new developments and 
seek to m itigate adverse impacts.
M onitor the health o f the oceans on a continuing worldwide basis.
Manage the use of the resources o f the sea so as to prevent depletion o f resources 
on a worldwide basis.

(From the Office of the London Dumping Convention, International Maritime Organization. London)

Source: OCEANUS, Vol. 33, No. 2, 1990.

ASEAN’S COASTAL RESOURCES

Facts and Figures
Some economically significant coastal resources and industries in the ASEAN region

Resource/industry Revenue (US$)

Coastal forestry 180 million (5% of total forest production, Indonesia, 1987)
Oil and gas 3.1 billion (97% of total foreign trade, Brunei Darussalam, 1987)
Fisheries 1.2 billion [4% of Gross Domestic Product (GDP), Philippines. 1986]
Shippinga 100 million (15% of ocean-borne foreign trade, Malaysia. 1986)
Marine industryb 651 million (4% of GDP, Singapore, 1985)
Coastal tourismc 650 million (2% of GDP, Thailand 1987)

aDirect earnings from national fleet but excluding interisland shipping. bShip repair and building, rig 
construction. cFor Pattaya, Phuket, and Ko Samui.
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Areal extent of mangroves in the ASEAN region

Area (ha) (1988) % of world’s mangroves

Brunei Darussalam 18,418 <0.1
Indonesia 4,251,011 20.5
Malaysia 628,671 3.0
Philippines 149,400 1.1
Singapore 500 -
Thailand 287,308 1.4
TOTAL 5,335,308 26.1

Estimated coastal population in the ASEAN region

Total population Coastal population

Brunei Darussalam 221,900 (1985) 200,000 (90%)
Indonesia 166.4 million (1986) 102 million (60%)
Philippines 58 million (1987) 50.5 million (87%)
Singapore 2.6 million (1986) 2.6 million (100%)

Source: MANAGING ASEAN’S COASTAL RESOURCES FOR SUSTAINABLE DEVELOPMENT, Chua 
T.E. and L.F. Scura, eds., 1991, ICLARM, Manila, Philippines.

NGOs in Sustainable Coastal 
Development

Nongovernmental organizations (NGOs) in the Philippines were perceived as vehicles for 
delivery of services where government was unable to or to compensate for failures of development 
programs. Although some NGOs’ roles have evolved into community development work, a 
majority still viewed the problem of natural resources and environmental sustainability as 
separate and distinct from their concerns. Leaving environmental concerns primarily to 
government, they have at best been contractors for government restoration programs such as 
reforestation and artificial reef installations. The situation has changed rapidly in the past year, 
as the effects of resource destruction and degradation impacted severely on rural water supply 
for crop irrigation, the availability of fish and marine products in municipal waters, and the quality 
of water systems and the soil.

In the 1990 consultation of about 150 provincial NGOs, conducted by the Association of 
Foundations, the Philippine Partnership for the Development of Human Resources in Rural 
Areas, and the National Confederation of Cooperatives, the NGOs expressed indignation and 
alarm over the state of the natural support systems in their respective areas. They voiced the 
need for more provincial and regional data on natural resources and their exploiters, a mechanism 
for pressuring government into adopting and enforcing ecological policies, and technical
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assistance tor biochemical analyses of the ecological effects of development projects, both 
government and private. Today, in the Philippines, the NGOs are in the forefront of struggle.

The evolution of environmental concerns is perhaps best exemplified by the organizational 
transformation of Haribon. the largest and leading environmental NGO in the Philippines. Starting 
as a bird-watching society in 1972, it went on to espouse wildlife conservation with its Philippine 
eagle and tamaraw preservation project in 1978. It became a corporate science foundation for 
the conservation of natural resources and indigenous culture in 1984. In 1989, it assumed the 
role of convenor of the largest Philippine coalition of NGOs, people’s organizations and church 
groups under a program framework of sustainable development now known as the Green Forum- 
Philippines.

The Philippine public’s environmental consciousness shows a similar evolutionary trajec
tory: from nature appreciation and site beautification in the 1960s; to wildlife species and habitat 
preservation in the 1970s; to natural and cultural resources conservation in the early 1980s; and 
moving on to sustainable development in the late 1980s. (It must be mentioned, however, that 
certain academic groups were already into ecosystem investigation and planning in the early 
1970s at sites identified by the Caliraya Foundation and the University of the Philippines at Los 
Banos.)

The process is paralleled by the expanding role of NGOs: from their early predominantly 
relief and welfare service orientation to project proponent and if ASEAN can wake up to the fact 
that power is not mere territory nor physical production but information and values, the end to the 
environmental crisis is in sight; we can explore our true potentials and be truly rich. Since ASEAN 
was established in Bali in the mid-1970s, it has been noted that economic complementation 
projects have been having difficulty taking off. Perhaps, the ASEAN NGOs can come together 
and succeed where the governments have failed. Within the specific framework of sustainable 
development, they can help set up an ASEAN academy of life sciences, to start with, and perhaps, 
use it as a basis for a more concrete transnational advocacy. There is a wealth of possibilities 
NGOs can explore as they network beyond the confines of governments and narrow development 
paths.

Source: The Role and Involvement of Nongovernmental Organizations in the Sustainable Development of 
Coastal Resources by Maximo T. Kalaw, Jr. in MANAGING ASEAN'S COASTAL RESOURCES 
FOR SUSTAINABLE DEVELOPMENT, Chua T.E. and L. F. Scura, eds., 1991, ICLARM, Manila, 
Philippines.
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Coastal Zone Management 
in the Fisheries Sector Program
The problems which affect our coastal areas are daunting and urgent. The number of 

municipal fisherfolk has increased by an estimated 50% over the last ten years. This does not 
consider the fact that most Philippine cities are coastal, and that there has been unprecedented 
migration, over the same period, into these areas. Immense pressure is, therefore, put on coastal 
resources and areas to support these concentrations of population.

In addition, environmental damage from overpopulation, pollution, and illegal fishing 
activities has been widespread and intensive. About 70% of the country's coral reefs has been 
impaired. Of the original mangrove cover believed to have existed during the 1920s, only 35% 
remain. And of the Philippines' 400 major rivers, 50 are heavily polluted and 10 are virtually dead. 
As a result, pelagic and nearshore demersal fish stocks have dramatically declined. Fishermen’s 
catches in four of the country's regions have decreased by an average of 42% over a ten-year 
period.

Of grave concern is the fact that about 80% of municipal fishing families live below the 
poverty line. To address this, the Department (of Agriculture) has launched the Fisheries Sector 
Program (FSP) for 1990-1994. This is a comprehensive and integrated program for managing 
marine resources and sustaining long-term development in the fisheries sector. Its objectives 
are: (1) conservation and regeneration of aquatic resources; (2) protection and rehabilitation of 
the coastal zone environment, including marine habitats; (3) alleviation of poverty among 
municipal fishermen, particularly through diversification of their sources of livelihood; (4) 
intensification of aquaculture, but within ecological boundaries; and (5) inducement of commer
cial fishing away from overfished nearshore waters and into the 200-mile exclusive economic 
zone.

To establish a framework for the program, the government is undertaking several institu
tional and policy reforms. On the local government level, community-based initiatives are 
encouraged to rehabilitate and manage the coastal zone and to diversify livelihood for small-scale 
fishermen. Steps to decentralize the management and regulation of nearshore fisheries will 
ensure preferential use of municipal waters by small fishermen. In addition, policy is being 
readied to prevent mangrove areas from being converted to fish and prawn farms.

Under the FSP, a total of US$200 million will be invested in the next five years. Of particular 
interest would be the investment of $33 million in coastal zone management (CZM); $15 million 
in resource and ecological assessment; and $25 million for research and extension.

The rehabilitation of coastal environments and livelihood diversification for fishermen are 
the two main and reciprocal goals of CZM. Component funds will be used for the: (1) 
establishment of fish sanctuaries and marine reserves; (2) construction of 500 km of artificial reefs 
and transplantation of corals; and (3) reforestation of 30,000 ha of mangrove areas. It is 
envisioned that fishermen will be recruited for these rehabilitation efforts, thereby providing them 
with an additional source of income. NGOs will be contracted to organize and train fishermen for 
this purpose. Likewise, alternative livelihood projects will be developed to draw fishermen into 
other economic activities, thus easing pressure on already overfished coastal waters.

Resource and ecological assessments will be undertaken to determine the viability of 
coastal areas. Under the research and extension component of the program, specific studies 
shall be conducted on such priorities as sea ranching and fish farming, artificial reefs, the red tide, 
and tuna and cephalopod exploratory fishing. A comprehensive national fisheries research 
program will be handled by a network of upgraded research facilities.

The present program extensively covers 12 priority bays in 17 provinces. However, a 1988
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study has identified at least eight other bays and ten other coastal areas equally in need of 
rehabilitation and management. Another $200 million may be needed for these areas.

While it is difficult to quantify the benefits that would accrue to the areas targeted by the 
program, experiences in similar projects may provide some indications. In Lamon Bay, for 
example, where a comparable fisheries program was implemented, small-scale fishermen have 
reported a 75% increase—from P2,000 to P3,500—in their monthly incomes. This was 
accomplished without overfishing and without causing trauma to the environment. The Depart
ment hopes that the FSP for 1990-1994 will produce similarly happy results.

Source: Excerpts from speech of Dept. of Agriculture Secretary Senen C. Bacani at the Closing Ceremonies 
of the ASEAN/US CRMP Policy Conference on MANAGING ASEAN’S COASTAL RESOURCES 
FOR SUSTAINABLE DEVELOPMENT on 6 March 1990 in Baguio City, Philippines.

THIRD-WORLD AQUACULTURE SYSTEMS

Environmental Impact and Benefits for Producers

Extensive systems are defined as having no feed or fertilizer inputs; semi-intensive systems 
as having some teed and/or fertilizer inputs; and intensive systems as being mainly reliant on 
external feed inputs. The possible consequences of exotic breed transfers apply to all systems 
listed here.

System Environmental impact Benefits
EXTENSIVE

1. Seaweed culture May occupy formerly pristine reefs; 
rough weather losses: market competition; 
conflicts/failures, social disruption

Income; employment; 
foreign exchange

2. Coastal bivalve 
culture (mussels, 
oysters, clams, 
cockles)

Public health risks and consumer resistance 
(microbial diseases, red tides, industrial 
pollution); rough weather losses; 
seed shortages; market competition especially 
for export produce; failures, social disruption

Income; employment; 
foreign exchange, 
improve nutrition

3. Coastal fishponds 
(mullets, milkfish, 
shrimps, tilapias)

Destruction of ecosystems, especially mangroves; 
increasingly non-competitive with more intensive 
systems; nonsustainable with high population 
growth; conflicts/faiiures, social disruption

Income, employment; 
foreign exchange 
(shrimps); directly 
improve nutrition

4. Pen and cage 
culture in eutrophic 
and/or rich benthos 
(carps, catfish, 
milkfish, tilapias)

Exclusion of traditional fishermen; navigational
hazards; conflicts, social disruption; 
management difficulties; wood consumption

Income; employment; 
directly improve 
nutrition



15 Aqua Farm News IX(5) September-October 1991

System Environmental impact Benefits

SEMI-INTENSIVE

1. Fresh and brackish- 
water ponds (shrimps 
and prawns, carps, 
catfish, milkfish, 
mullets, tilapia)

Freshwater; health risks to farm workers 
from waterborne diseases. Brackishwater: 
salinization/acidification of soils/aquifers.
Both: market competition, especially for export 
produce; feed and fertilizer availability/prices; 
conflicts/failures, social disruption

Income; employment/ 
foreign exchange 
(shrimps and 
prawns); directly 
improve nutrition

2. Integrated agriculture- 
aquaculture (rice-fish; 
livestock/poultry-fish; 
vegetables - fish and 
all combinations 
of these)

As freshwater above, plus possible consumer 
resistance to excreta-fed produce; competition 
from other users of inputs such as livestock 
excreta and cereal brans; toxic substances in 
livestock feeds (e.g., heavy metals) may 
accumulate in pond sediments and fish; 
pesticides may accumulate in fish

Income; employment; 
directly improve 
synergistic inter
actions between 
crop, livestock, 
vegetable, and fish 
components; recycles 
farm residues and 
other resources

3. Sewage-fish culture 
(waste treatment 
ponds; latrine 
wastes and septage 
used as pond inputs; 
fish cages in waste- 
water channels)

Possible health risks to farm workers, fish 
processors; consumer resistance 
to produce

Income; employment; 
directly improve 
nutrition; turns 
waste disposal 
liabilities into 
productive assets

4. Cage and pen culture 
especially in eutrophic 
waters or on rich benthos 
(carps, catfish, milkfish, 
tilapias)

As extensive cage and pen systems above Income; employment; 
directly improve 
nutrition

INTENSIVE

1. Freshwater, brackish- 
water and marine ponds 
(shrimps; fish, espe
cially carnivores - 
catfish, snakeheads, 
groupers, sea bass, etc.)

Effluents/drainage high in BOD and suspended 
solids; market competition, especially for export 
produce; conflicts/failures, social disruption

Income; employment; 
foreign exchange

2. Freshwater, brackish- 
water and marine cage 
and pen culture (fin- 
fish, especially carni
vores; also omnivores - 
common carp)

Accumulation of anoxic sediments below cages 
due to fecal and waste feed build-up; market 
competition, especially for export produce; 
conflicts/failures, social disruption; consump
tion of wood and other materials

Income; foreign 
exchange (high 
priced carnivores); 
a little employment

3. Others - raceways, silos, 
tanks, etc.

Effluents/drainage high in BOD and suspended 
solids; many location-specific problems

Income; foreign 
exchange; a little 
employment

Source: FISH-HEALTH MANAGEMENT IN ASIA-PACIFIC, Asian Development Bank/Network of Aq
uaculture Centres in Asia-Pacific, ADB Agriculture Department Report Series No. 1, June 
1991.
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AQD Training 
Program for 1992

The Aquaculture Department (AQD) announces its five short-term courses for 1992 with 
corresponding schedules and fees as follows:

Shrimp Hatchery/Nursery (SHRIMPHATCH), 18 Mar-08 May; US$2,400
Fish Health Management (FISHHEALTH), 22 Apr-27 May; US$1,600
Marine Finfish Hatchery (MARFISHHATCH), 03 Jun-24 Jul & 12 Aug-01 Oct; US$2,200
Aquaculture Management (AQUAMANAGEMENT), 30 Sept-29 Oct; US$1,600
Fish Nutrition (NUTRITION), 22 Oct-02 Dec; US$1,800

Abbreviated course titles (SHRIMPHATCH, etc.) are for telegram and telex communications.
Basic training fee covers lodging (electricity and amenities billed separately; extended stay requires 

additional lodging fee) at SEAFDEC/AQD, registration, training materials, field trips, honoraria for resource 
persons, accident and medical insurance. Other fees include a refundable breakage fee of P500 (for training 
courses with laboratory practicum). Average cafeteria meals cost P20-35. All fees must be paid in full on 
or before the start of the training course, otherwise admission will be cancelled. Payment should be in 
demand draft, manager's check, or telegraphic transfer payable to SEAFDEC Aquaculture Department, or 
in cash.

Upon request, internship training may be arranged for individuals and small groups in areas of 
nutrition and feed formulation, chemical/proximate analyses, plankton culture, instrumentation, and other 
laboratory work. Training in finfish/shrimp hatchery is covered exclusively by the regular short-term training 
course.

AQD also accepts a number of undergraduate fisheries students for practical work (maximum of 400 
hours) as a requirement for graduation. Acceptance will depend on the availability of a research project in 
any of AQD’s stations to accommodate the practicum trainee(s).

For application forms and further information, please contact: TRAINING AND INFORMATION 
DIVISION, SEAFDEC AQUACULTURE DEPARTMENT, P.O. Box 256, Iloilo City, Philippines 5000; Tel. 
No. 7-45-35, 7-05-05, 8-12-61, 7-66-42; Cable: SEAFDEC ILOILO; Fax: 63-33-81340. You may also get 
in touch with the LIAISON OFFICE, SEAFDEC AQUACULTURE DEPARTMENT, 17 Times Street, West 
Triangle, Quezon City, Metro Manila, Philippines 1104; Tel. No. 923-02-01 to 03; Cable: SEAFDEC 
MANILA; Telex: 29750 SEAFDC PH.
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