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SAVE THE FUTURE

Conserve biodiversity
Biological diversity, often shortened to “biodiversity” is an umbrella term for the variety and
variability among living organisms and the ecological complexes in which they occur. It encompasses
all species of plants, animals, and microorganisms and the ecosystems and ecological processes of
which they are part.
“Thousands of species worldwide are under threat from overuse, loss of habitat and environ
mental pollution. Because species in ecosystems are interdependent, the loss of one species can
lead to the disappearance of many others,” declares the UNEP (United Nations Environment
Programme). Thus, directly or indirectly, all species depend on one another for survival. To quote
UNEP further, “We have been destroying the Earth’s biological diversity at an alarming rate. Species
extinction is at a level never known before. Ecosystems such as forests, wetlands and grasslands
are being altered and destroyed for our own ends, upsetting the delicate balance of nature.” Denuded
forests mean lost habitats for plants and animals that support humankind. Conserving biodiversity
is therefore imperative.
Threats to biodiversity - including the misuse and overexploitation of natural resources - are
discussed in this issue. Attention is given to the management of renewable resources as a foundation
for sustainable development. Included are national and international measures to arrest the loss of
biodiversity, thereby saving the Earth for future generations.

...No species can survive in isolation:
all species depend on one another...
-UNEP

BACKGROUNDER

Genetic, species, and ecosystem diversity
Biological diversity or biodiversity is gen
erally divided into three fundamental categories:
genetic diversity, species diversity, and ecosys
tem diversity.

Genetic diversity
The genetic material of microorganisms,
plants and animals contains information that
determines the characteristics of all species and
individuals that make up the diversity of the living
world. The number of possible combinations of
genes and of the molecules making up genes is
immense - much larger than the number of
individuals making up a species.
Genetic diversity refers to the differences
in genetic make-up between distinct species and
to genetic variations within a single species.
Individuals belonging to a species share, by
definition, certain characteristics, but genetic
variation determines the particular characteris
tics of individuals within the species. In simple
terms, genetic material dictates whether we have
blue or brown eyes, blond or black hair, and are
tall or short. It also determines whether an
individual animal or plant has the ability to sur
vive in a particular habitat or under particular
environmental conditions. Some plants, for
example, are able to grow in saline water as a
result of genetic variation.
Genetic variation occurs to varying deg
rees in most species of plants and animals.
There is high genetic variation in Indian rhinos,
for example, but little among cheetahs. Further
more, the genetic make-up of an individual
species is not static -- it changes as a result of
both internal and external factors.
This variety of genetic material within spe
cies has enabled distinct species to evolve
through natural selection. Broadly speaking,
species that inhabit large areas and interbreed
throughout the whole area have a high rate of
gene flow and show few or no localized char
acteristics; however, species living in small or
2
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isolated areas have low rates of gene flow and,
as they adapt over time to their particular envi
ronment, they develop into distinct, localized
populations.
Behavioral traits can also influence the
geographical distribution of genetic characteris
tics within a given species. For example, the
North American eel inhabits streams along 4000
km of coastline, but migrates to the Sargasso
Sea to reproduce as one massive population. As
a result, individual eels inhabiting streams many
miles apart do not demonstrate any geographic
differentiation. However, other species such as
salmon, breed in different streams, but spend
most of their life at sea; these species develop
marked genetic variations between populations.

Species diversity
Species diversity is measured in relation
to a given area - from a small field to the entire
planet. It can be assessed in terms of the
number of species or the range of different types
of species an area contains.
So far, 1.7 million species have been
described worldwide. Estimates of the total
number of species on Earth range from 5 to 100
million - 1 2 .5 million being a conservative work
ing estimate. Although most of the Earth’s
species are insects and microorganisms, this is
not reflected in the types of species that have
been described to date. There has been a
definite bias towards describing large organisms,
those that are considered attractive or appealing
(such as flowering plants and butterflies), those
most closely resembling humans (vertebrates,
especially mammals), and those that have a
direct impact on human activities (such as pests).
Organisms that can be studied without complex
procedures or expensive equipment have also
taken precedence, as have those which are
relatively easy to locate.
This, however, underestimates the impor
tance of microorganisms including algae, bacte-

ria, fungi, protozoa and viruses, which are vital
to life on Earth. So far, less than 3-5 percent of
microorganisms have been described. Yet the
very existence of larger organisms depends
upon the continued availability of the microor
ganisms they require. Coral reefs, for example,
could not exist without algae. At the ecosystem
level, the greatest biomass in soil is micro
organisms, especially fungi. These maintain soil
structure and composition through, for instance,
the biodegradation and incorporation of dead
plant and animal remains. Clearly, the loss of
micro-organisms can lead to major changes in
ecosystems.
Biologists are currently studying both
species-rich groups (such as insects) and spe
cies-rich areas (such as moist tropical forests) in
order to provide a more reliable picture of spe
cies richness patterns and a basis for estimating
the number of species on Earth.
Ecosystem diversity

The enormous range of terrestrial and
aquatic environments on earth has been classi

fied into a number of ecosystems. Major habitat
types include tropical rain forests, grasslands,
wetlands, coral reefs and mangroves. Measur
ing changes in the extent of ecosystems is
difficult, because there is no globally agreed
classification of ecosystems, and boundaries
are often variable and elusive. Species contained
within a given ecosystem also vary over time.
Studies of ecosystem diversity are car
ried out on different scales: from one ecosystem
to an entire region containing many different
ecosystems. Regions containing a great variety
of ecosystems are rich in biodiversity, but indi
vidual ecosystems containing endemic species
also make a significant contribution to global
biodiversity.
Some of the world's richest habitats are
tropical moist forests. Although they cover only
7 percent of the world’s surface, these areas
contain at least 50 percent, and possibly up to 90
percent of all plant and animal species. Isolated
islands are often rich in endemic species.
Reference: Global Biodiversity. 1993. United
Nations Environment Programme, Nairobi, Kenya.
Aqua Farm News Vol. XII (No. 3) M ay-June 1994
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How many species are there?

The basis for assessing the importance of
biological diversity is an inventory of how many
species exist and which species exist where. At
the global level, the plants and vertebrates are
relatively well known, though major discoveries
are reported regularly among fish and some
groups of plants. But scientists can only guess
at the numbers of many groups of insects (es
pecially the beetles of the tropical forest). There
may be as many as 30 million species in total,
with most undescribed species living in tropical
forests. Mites and nematodes could also number
in the hundreds of thousands, if not millions, of
species.
Since most estimates of extinctions are
based on extrapolations, the lack of precise
estimates of total numbers has led to consider
able inaccuracy regarding extinction rates. It
has been suggested that research on food webs,
relative abundance, and the relationship be
tween numbers and physical size of organisms
could reveal patterns that would enable the total
diversity of plants, animals, and microorganisms
to be deduced from appropriate rules.
But the fact remains that basic knowledge
of the organisms that make up most ecosystems,
especially in the tropics, is woefully inadequate.
The Committee on Research Priorities in Tropical
Biology concludes that at least a five-fold
increase in the number of systematists (above
the current estimated 1,500 trained professional
systematists competent to deal with any of the
tropical organisms) is necessary to deal with a
significant proportion of the estimated diversity
while it is still available for study. For conven
ience, many assume that about 10 million species
exist, though the final figure is likely to be 30-50
million.

Given these limitations, the following rep
resents a summary of the current state of knowl
edge:

Group

Bacteria and
cyanobacteria
Fungi
Algae
Bryophytes (mosses
and liverworts)
Gymnosperms (conifers)
Angiosperms (flowering
plants)
Protozoans
Sponges
Corals and jellyfish
Roundworms and earthworms
Crustaceans
Insects
Other arthropods and
minor invertebrates
Mollusks
Echinoderms
Fishes (teleosts)
Amphibians
Reptiles
Birds
Mammals
Total
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4,760
46,983
26,900
17,000
750
250,000
30,800
5,000
9,000
24,000
38,000
751,000
132,461
50,000
6,100
19,056
4,184
6,300
9,198
4,170
1,435,662
species

R e fe re n ce : M cN e ely, J.A . e t a l. 1990. C o n s e rv in g
th e W o rld ’s B io lo g ic a l D iv e rs ity . In te rn a tio n a l U n io n fo r
C o n se rva tio n o f N a tu re a n d N a tu ra l R e so u rce s, G land, S w it
z e rla n d ; W ild life R e se a rc h In stitu te , W o rld W ild life Fund,
C o n s e rv a tio n In te rn a tio n a l, a n d th e W o rld B ank, W a s h in g 
ton, D .C .
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No. of described
species

THINKING GLOBALLY

The UN World Charter for Nature
The General Assembly of the United
Nations -Aware that:

• Mankind is a part of nature and life depends on
the uninterrupted functioning of natural
systems which ensure the supply of energy
and nutrients.
• Civilization is rooted in nature, which has
shaped human culture and influenced all
artistic and scientific achievement.
• Living in harmony with nature gives man the
best opportunities fo r the development of his
creativity and for rest and recreation.
Convinced that:

• Competition for scarce resources creates con
flicts, whereas the conservation of nature
and natural resources contributes to justice
and the maintenance of peace.
Reaffirms that:

• Man must acquire the knowledge to maintain
and enhance his ability to use natural re
sources in a manner that ensures the pres
ervation of species and ecosystems for the
benefit of present and future generations.
• Man must take appropriate measures, at the
national and international, individual and
collective, and private and public levels, to
protect nature and promote international
cooperation in this field.

• Every form of life is unique, warranting respect
regardless of its worth to man. To accord
otherorganisms such recognition, man must
be guided by a moral code of action.
• Man can alter nature and exhaust natural
resources by his action or its consequences.
Man must fully recognize the urgency of
maintaining the stability and quality of nature
and of conserving natural resources.

Adopts to these ends the present World Charter
for Nature, which proclaims the following
principles of conservation by
which all
human conduct affecting nature is to be
guided and judged:

Persuaded that:

1. Nature shall be respected and its essential
processes shall not be impaired.
2. The genetic viability on the earth shall not be
compromised. The population levels of all
life forms, wild and domesticated, must be at
least sufficient for their survival, and to this
end necessary habitats
shall be safe
guarded.
3. All areas of the earth, both land and sea, shall
be subject to these principles of conserva
tion. Special protection shall be given to
unique areas, to representative samples of
all the different types of ecosystems, and to
the habitats of rare or endangered species.
4. Ecosystems and organisms, as well as the
land, marine and atmospheric resources

• Lasting benefits from nature depend upon the
maintenance of essential ecological proc
esses and life support systems, and upon
the diversity of life forms, which are jeop
ardized through excessive exploitation and
habitat destruction by man.
• The degradation of natural systems due to
excessive consumption and misuse of natu
ral resources, as well as failure to establish
an appropriate economic order among peo
ples and among States, leads to the break
down of the economic, social and political
framework of civilization.

GENERAL PRINCIPLES

that are utilized by man, shall be managed to
achieve and maintain optimum sustainable
productivity, but in a way that does not
endanger the integrity of those other eco
systems or species with which they coexist.
5. Nature shall be secured against degradation
caused by warfare or other hostile activities.

SPECIFIC GUIDELINES

1. In the decision-making process, it shall be
recognized that man’s needs can be met
only by ensuring the proper functioning of
natural systems and by respecting the prin
ciples set forth in the present Charter.
2. In formulating long-term plans for economic
development, population control and the
improvement of standards of living, due
account shall be taken of the long-term ca
pacity of natural systems to support the
population concerned.
3. The allocation of areas of the earth to various
uses shall be planned and due account
shall be taken of the physical constraints,
the biological productivity and diversity and
the natural beauty of the areas concerned.

4. Natural resources shall not be wasted, but
used with a restraint appropriate to the
principles set forth in the present Charter, in
accordance with the following rules:
• Living resources shall not be utilized in
excess of their natural capacity for
regeneration.
• The productivity of soils shall be main
tained or enhanced through measures
that safeguard their long-term fertility
and the process of organic decomposi
tion, and that prevent erosion and all
other forms of degradation.
• Resources, including water, which are not
consumed as they are used, shall be
reused or recycled.
• Non-renewable resources which are con
sumed as they are used shall be ex
ploited with restraint, taking into account
their abundance, the rational possibili
ties of converting them for consumption,
and the compatibility of their exploitation
with the functioning of natural systems.
5. Activities that might have an impact on nature
shall be controlled and the best available
technologies that minimize significant risks
to nature or other adverse effects shall be
used. In particular:
• Activities likely to cause irreversible dam
age to nature shall be avoided.
• Activities likely to pose a significant risk to
nature shall be preceded by an ex
haustive examination. Their proponents
shall demonstrate that expected benefits
outweigh potential damage to nature.
Where potential adverse effects are not
fully understood, the activities should
not proceed.
•
Activities that disturb nature shall be
preceded by an assessment of their
consequences. Environmental impact
studies of development projects shall
be conducted sufficiently in advance. If
they are to be undertaken, such activi
ties shall be planned and carried out
such that they minimize potential
adverse effects.
• Agriculture, grazing, forestry and fisher
ies practices shall be adapted to the

natural characteristics and constraints
of given areas.
• Areas degraded by human activities shall
be rehabilitated for purposes in accord
with their natural potential and compat
ible with the well-being of affected
populations.
6. Discharge of pollutants into natural systems
shall be avoided.
•

•

Where discharge can not be avoided,
such pollutants shall be treated at the
source with the best practicable means
available.
Special precautions shall be taken to
prevent discharge of radioactive or toxic
wastes.

7. Measures intended to prevent, control or limit
natural disasters, infestations and diseases
shall be specifically directed to the causes of
these scourges and shall avoid adverse
side-effects on nature.

unimpeded by restriction of any kind .
6. States and, to the extent they are able, other
public authorities, international organiza
tions, individuals, groups and corporations
shall:
• Cooperate in the task of conserving nature
through common activities and other
relevant actions, including information
exchange and consultations;
• Establish standards for products and
manufacturing processes that may have
adverse effects on nature, as well as
agreed methodologies for assessing
these effects;
• Implement the applicable international
legal provision for the conservation of
nature and the protection of the environ
ment.
• Ensure that activities within their jurisdic
tions or control do not cause damage to
the natural systems located within other
States or in the areas beyond the limits
of national jurisdiction;
• Safeguard and conserve nature in areas
beyond national jurisdiction.

IMPLEMENTATION OF THE CHARTER

1. The principles set forth in the present Charter
shall be reflected in the law and practice of
each State, as well as at the international
level.
2. Knowledge of nature shall be broadly dissemi
nated by all possible means, particularly by
ecological education as an integral part of
general education.
3. All planning shall include, among its essential
elements, the formulation of strategies for
the conservation of nature, the establish
ment of inventories of ecosystems, and as
sessments of the effects on nature of pro
posed policies and activities. All of these
elements shall be disclosed to the public by
appropriate means in time to permit effective
consultation and participation.
4. Funds, programs and administrative struc
tures necessary to achieve the objective of
the conservation of nature shall be provided.
5. Constant efforts shall be made to increase
knowledge of nature by scientific research
and to dissem inate such know ledge

7. Taking fully into account the sovereignty of
States over their natural resources, each
State shall give effect to the provisions of the
present Charterthrough its competent organs
and in cooperation with other States.
8. All persons, in accordance with their national
legislation, shall have the opportunity to
participate, individually or with others, in the
formulation of decisions of direct concern to
their environment, and shall have access to
means of redress when their environment
has suffered damage or degradation.
9. Each person has a duty to act in accordance
with the provision of the present Charter.
Acting individually or in association with
others or through participation in the politi
cal process, each person shall strive to en
sure that the objectives and requirements of
the present Charter are met.
Reference: McNeely, J. A. et al. 1990. Conserving
the W orld’s Biological D iversity, International Union for
Conservation of Nature and Natural Resources, Gland,
Switzerland; W ildlife Research Institute, W orld W ildlife
Fund, Conservation International, and the W orld Bank,
W ashington, D.C.

Aqua Farm News Vol. XII (No. 3) May-June 1994

7

ACTING NATIONALLY

The NIPAS Act of 1992
Republic Act 7586 provides for the
establishment and management of a National
Integrated Protected Areas System (NIPAS).

managed to enhance biological diversity, and
protected against destructive human exploi
tation.
Protected areas are categorized as:

Declaration of policy

It is the policy of the State to secure for the
Filipino people of present and future generations
the perpetual existence of all native plants and
animals through the establishment of a com
prehensive system of integrated protected areas
within the classification of national park as pro
vided for in the Constitution.
NIPAS is the classification and adminis
tration of all designated protected areas to main
tain essential ecological processes and life-support systems, to preserve genetic diversity, to
ensure
sustainable use of resources found
therein, and to maintain their natural conditions
to the greatest extent possible.
NIPAS shall encompass outstanding re
markable areas and biologically important public
lands that are habitats of rare and endangered
species of plants and animals, biogeographic
zones and related ecosystems, whether terres
trial, wetland or marine, all of which shall be
designated as protected areas.
Categories and definitions
N a tio n a l p a rk is a forest reservation,
essentially of natural wilderness character, which
has been withdrawn from settlement, occupancy
or any form of exploitation except in conformity
with an approved management plan, and set
aside as such to conserve the area, or preserve
the scenery, natural and historic objects, wild
animals and plants therein, and to provide enjoy
ment of these features in such areas.
P ro te c te d are a is an identified portion of
land and water set aside by reason of their
unique physical and biological significance,

8
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• Strict nature reserve - an area possessing

some outstanding ecosystems, features, and
species of flora and fauna of national scien
tific importance, established to protect
nature and natural processes and maintain
ecologically representative examples of the
natural environment for scientific study,
environmental monitoring, and education.
• Natural park - a relatively large area not
materially altered by human activity, where
extractive resource uses are not allowed and
which is maintained to protect outstanding
natural and scenic areas of national or in
ternational significance for scientific, educa
tional and recreational use.
• Natural monument - a relatively small area
focused on the protection of nationally sig
nificant natural features on account of their
special interest or unique characteristics.
• Wildlife sanctuary - an area that assures the
natural conditions necessary to protect na
tionally significant species, groups of species,
biotic communities or physical features of the
environment, where these may require spe
cific human manipulation for perpetuation.
•

Protected

landscapes and seascapes -

areas of national significance that provide
opportunities for public enjoyment through
recreation and tourism within the normal
lifestyle and economic activity of the resident
community.
• Resource reserve - an extensive and rela
tively isolated and uninhabited area normally
with difficult access designated as such to
protect the natural resources for future use,
and prevent or control development that

Agusan Marsh:
a biodiversity asset
There are three major marshes in the
Philippines: the Candaba Swamp in central
Luzon, the Liguasan Marsh in western Mindanao
and the Agusan Marsh in east central Mindanao.
Much of the first has been drained and converted
into rice fields and fish ponds. The second
contains significant crocodile populations and
has been accorded partial protected area
status; the peace and order situation there
provides options for conservation.
Included in the country’s top ten sites
under the protected areas system, the Agusan
Marsh holds a great variety of wetland habitats.
Besides numerous rivers and creeks, there are
areas of floodplain lakes, herbaceous swamp,
scrub swamp, freshwater swamp forest, peat
swamp and mixed swamp forests with a thick

closed canopy where disturbance has been
minimal.
Agusan Marsh is a refuge for large
populations of the crocodiles Crocodylusporosus
and C. mindorensis whose numbers have been
reduced drastically elsewhere in the country.
A major reason for the high biodiversity in
Agusan Marsh is that it includes both true wetland
and terrestrial species. The thick swamp forests
hold a high diversity of typically terrestrial birds,
and the open water areas and the herbaceous
marshes hold true wetland birds. Already, even
with limited surveys, 102 species have been
recorded, of which at least 20 are endemic to the
Philippines.
The people living around Agusan Marsh
depend on it for food and livelihood. Attractive
options for increasing the income of the local
people include deep-water rice cultivation and
fish culture at the periphery of the Marsh.
R e fe re n ce : J. D a vie s, A g u s a n M a rs h in the P h ilip 
pines, A sian W e tla n d N ew s, V o l . 6, No. 2, D e c e m b e r 1993.

NIPAS A C T ...

could affect the resource pending the estab
lishment of objectives based upon appropri
ate knowledge and planning.
Natural biotic areas - areas set aside to allow
the way of life of societies living in harmony
with the environment to adapt to modern
technology at their pace. These societies
include the;
Indigenous cultural community, a group of
people sharing common bonds of language,

customs, traditions and other distinctive cul
tural traits, and who have, since time imme
morial, occupied, possessed and utilized a
territory.
- Tenured migrant communities, those that have
actually and continuously occupied a pro
tected area for five years and who are solely
dependent therein for subsistence.
• Other categories established by law, con
ventions or international agreements of which
the Philippine Government is a signatory.
Aqua Farm New s Vol. XII (No. 3) May-June 1994
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FOOD FOR THOUGHT

Environment or development - why not both?
Among east Asian nations, China has the
least land devoted to nature reserves, parks and
other protected areas, followed by the Philippines
and Vietnam. According to a survey by the World
Resources Institute, upcoming economic tigers
Thailand and Indonesia were at the admirable
end of the list, and highly industrialized Japan
ranked third.
Nature reserves, parks and other protected
areas in east Asia (1988):

Reserve
areas
(x 1000 km2)

Thailand
Indonesia
Japan
Singapore
Malayssia
Vietnam
Philippines
China

47
141
24
26
11
9
5
79

% of
total
land
area

9
8
6
4
3
3
2
1

ing land in Africa, Latin America, and South
east Asia and the poor just cannot negoti
ate.
•20 industrialized countries produce waste aver
aging some 1.6 tons per person-year, about
10 times the average for developing
countries.
• Transnational corporations are massive pollut
ers, directly responsible for 40% of the
world’s greenhouse problem.
• Military establishments are the most environ
mentally destructive institutions in the world.
The US Pentagon produces a ton of toxic
pollutants per minute, more toxic waste
than all the transnational chemical firms
together.
These show who really benefits from the
world’s resources. World order is needed to
arrest further ecological destruction. Such a
world order must not be dominated by affluent
societies. What is needed is a world body, free
from the control of rich societies, that would
facilitate the equitable distribution of the world’s
resources.
R e fe re n ce : IB O N F a c ts a n d F ig u re s . Vol. 15, No.
4, 2 9 Feb 1992 a n d No. 21, 15 N o v 1992.

Population bomb - a dud?
The developed countries blame growing
populations for the developing countries' pov
erty and for global environmental degradation.
The United Nations is inclined to agree, but this
is refuted by the facts.
• The average person in developed countries
consumes about 20 times more than the
average person in developing countries.
• There is no global shortage of land for food
growing even if the world population should
reach 14 billion. The rich are simply hoard10
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LITTLE Ozone

A n n ie

Debt-for-nature swap
The pressure of meeting debt payments
has contributed to the degradation of biological
resources in many countries. Forest lands are
often overlogged for immediate export returns,
depleting what should be a renewable resource.
Similarly, forests are converted to agricultural
and pasture land, often with subsidies to support
export sales. In the long run, this depletes the
resource and economic base of the indebted
countries.
The debt-for-nature exchange enables
developing countries to convert their external
debt into specific programs to protect biodiversity.
An international conservation group raises funds
in order to purchase a debtor country’s foreign
debt. A favorable rate is then fixed for the repayment of the debt. Then, the debtor country’s
government issues bonds to the value of the debt, and the funds are used to finance conservation
projects through local organizations.
Established debt-for-nature agreements are shown below:

Debtor country

Date
established

Debt
Conservation investor
(in US$ million)

Argentina
Bolivia

Dec 1989
July 1987

no transactions
0.65

Costa Rica

Aug 1987Jan 1991

79.85

Dominican Republic
Ecuador
Guatemala
Jamaica

Mar
Oct
Oct
Oct

0.58
10.00
0.10
0.44

Madagascar
Mexico
Peru

Aug 1989
May 1990
Feb 1991
July 1989

3.02
0.12
0.50
5.00

Philippines

June 1988

0.48

Poland

Nov 1989

0.05

Sudan
Zambia

Dec 1988
Aug 1989

0.80
2.27

1990
1987
1991
1991

Argentina’s National Development Bank
Bolivian Academy of Sciences, Ministry of
Agriculture and Peasant Affairs
National Parks Foundation of Coasta Rica,
governments of the Netherlands and Sweden,
The Nature Conservancy, Rainforest
Alliance, Monteverde Conservation League
Puerto Rican Conservation Trust (PRCT)
Fundacion Natura
The Nature Conservancy
United States Agency for International
Development, PRCT, The Nature Conservancy
World Wildlife Fund - United States (WWF-US)
Conservation International
Conservation International
International Foundation for Education and
Self-Help
WWF-US (through Haribon Foundation and
Department of Environment and Natural
Resources)
World Wide Fund for Nature-International
WWF-Sweden
United Nations International Children’s Fund
WWF-Netherlands

R e fe re n c e : U n ite d N a tio n s E n v iro n m e n t P ro g ra m m e /G E M S E n v iro n m e n t L ib ra ry N o. 1 1 , 1993.
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ICLARM: batting for biodiversity
Doing its share in the global effort to con
serve b io d iv e rs ity , s p e c ific a lly aquatic
biodiversity, is the International Centerfor Living
Aquatic Resources Management.
FishBase

To document fish biodiversity, ICLARM,
in collaboration with FAO and with the support of
the European Community, is developing a global
database that combines key information on fish
biology with time series data on their occurrence
and abundance and their currently recognized
status o f threat. ICLARM plansto make FishBase
and related management tools available free to
researchers and managers in developing coun
tries. The first CD-ROM version of FishBase will
be released in late 1994.
ReefBase
The ICLARM ReefBase project, a global
database on coral reefs, will document the loca
tion, extent and depth zonation of the reefs and
their exploitation and conservation status.
Marine Protected Areas

Marine protected areas (MPAs) are needed
because the farming potential of most marine

organisms, including many obvious candidates,
has never been examined. For example, stocks
of giant clams were eliminated in many areas
before farming techniques were developed.
ICLARM’s work will include the development of
a sound scientific basis for the establishment of
MPAs and studies of the social, economic and
legal problems involved in creating MPAs.
New species for marine aquaculture

A program will be mounted for evaluating
the potential of new species for aquaculture and
fisheries enhancement. Many marine fishes and
invertebrates of aquaculture potential are rela
tively rare in nature, much sought-after and
therefore vulnerable to extinction. This program
will be undertaken in conjunction with MPAs in
which newly established stocks can be reared to
maturity, interbred and propagated.
Breeding program and
conservation of germplasm

ICLARM is engaged in selective breeding
of the main groups of farmed freshwater fishes
- carps and tilapias. This is done largely through
a UNDP-funded project, Genetic Improvement
of Farmed Tilapias (GIFT), and the International
Network on Genetics in Aquaculture (INGA),
which links aquaculture genetics research and
researchers in institutions around the world.
The role of ICLARM includes the develop
ment of new methods and approaches to improve
international codes of practice for transfers of
aquatic organisms to safeguard the environment
and conserve biodiversity.
The GIFT project and INGA activities in
clude research on the in-situ and ex-situ con
servation of aquatic germplasm, captive breed
ing populations, and cryopre-servation of fish
sperm. Biodiversity research is part of INGA's
scope of work, particularly in countries rich in
aquatic biodiversity such as India, Malawi and
Vietnam.
R efe re n ce :
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NAGA, The ICLARM Quarterly. Ja n 1994.

Former SEAFDEC/AQD Chief warns

Time is running out...
We only have to look at the sad history of forest management in the country
to see the widening gap between reforestation and deforestation because of the
failure to enforce our laws. Regulation is foiled by powerful groups and conflicting
forces. Wealth generates social and political power that is used in turn for largescale exploitation of forest and marine resources. The struggle of the poor to
survive creates competing pressures that leave some areas totally devastated.
Restoration is relevant only when exploitation and pollution have been
regulated. Most vanishing ecosystems will restore themselves when the forces
of destruction stop.
Controlling the exploitation and pollution of our natural resources should
therefore, be the first priority. Lack of control defeats the rehabilitation efforts.
Even the requirement for environmental impact assessment becomes mean
ingless. Our frustrating experience with improving the police force and equip
ment, deputizing citizens, increasing penalties, and public information cam
paigns indicates that we have to look for other means of control. The problem
is complicated and needs a scientific and interdisciplinary approach. Its causes
should be analyzed by social and behavioral scientists through a massive
research program that focuses on the resource users and the factors influencing
their behavior - including environmental laws, the local government system,
and judicial procedures.
Natural scientists have been dominating environmental studies. They
concentrate on the resource base and hope that most will still be intact for useful
application of the results. Neglected are the resource users who are part of the
intricate resource system.
We should now turn to sociologists, psychologists, anthropologists,
economists, and political scientists. We need innovative and strategic approaches
like tenure systems to effectively control resource exploitation and pollution. The
approaches should fit our socioeconomic, cultural, and political environment.
Time is running out and the remaining forest and marine resources must be
saved from irreversible damage. Biological research and rehabilitation programs
cannot restore lost biodiversity -- which is “a moral, scientific, and economic
tragedy."

FLOR LACANILAO, PhD
Professor of Marine Science
University of the Philippines - Diliman

Philippine D aily Inquirer, 3 M a r 1994
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The Earth is tired of us and is striking back.
It is tired of our inability to think globally and act
locally, to (strike) the simple balance between
the price of action and the real cost of the lack of
action, o f our talk and talk...
We won the cold war. The people man
aged to bring down so many dictatorships during
the last years. Let's join hands once more and
bring down the most dangerous from the point of
view of our survival - the dictatorship of the
short-term interest, the mean short-term interest
o f mean people who do not care for the coming
generations.
- Izgrev Topkov, Secretary General of CITES
or the Convention on International Trade
in Endangered Species of W ild Fauna and
Flora, IU C N B U L L E T IN 23(2) June 1992

If our biosphere ceases to be viable, at
least for that life form we call human, the other
issues won't matter much in the longer term,
at least not to our descendants.
■ A rth u r May. The F uture of the Blue Planet.
1992. In ternatio n al Centre for Ocean
Development. Nova Scotia, Canada

In recent years, everyone has been made
more aware of the finiteness of the earth’s
resources and the ability of humans to disrupt
physical and biological processes, resulting in
environmental degradation. Those in interna
tional development are challenged to concur
rently address the human needs of the develop
ing world, such as population control, nutrition,
health and education, with the need to foster the
sustainable use and conservation of the natural
resource base. Although these often seem to
be mutually exclusive purposes, both must be
addressed if either is to succeed.
• D r. W illiam Deutsch, ICAAE Communicae,
Vol. 14, No. 2, Dec 1991

Pressure on the region’s biological diver
sity is intense, stemming from rapidly increasing
populations (60 million annually) and demands
for economic growth. Asia is the world’s most
populated region, with 23% of the earth’s land
area and 50% of its people, and it includes some
of the world’s poorest countries. More people
live in poverty in Asia than in Africa and Latin
America combined. Although it is by no means
clear whether poverty, with its pressures to sur
vive, or affluence, with its pressures to consume,
ultimately leads to greater environmental deg
radation, it is obvious that poor people cannot
conserve natural resources if this is in conflict
with their immediate survival needs.
Conserving Biological Diversity: A Strategy
for Protected Areas in the Asia Pacific Region,
The World Bank, 1992

The pursuit of sustainable development is
the only viable way to ensure that mankind will
prevail now and in the future.
- M ochtar Kusuma-Atmadja. The Future of the
Blue Planet. 1992. International Centre for
Ocean Development. Nova Scotia, Canada

...
Unless the vicious circle of poverty is
interrupted, poor countries and poor people will
be forced to continue to overexploit their land,
their forest, and whatever other natural resources
they have.

-

S ir S hridath Ram phal, President, In tern a
tional Union for Conservation of N ature
and N atural Resources

By the time I finish this 15-minute address,
over 500 ha of tropical forests will have become
a lost resource to innumerable species of plants
and animals, and also to humans who depend on
natural forests for survival.
- Beti Astolfi, Senior Advisor, United Nations
Development Fund for Women
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A CRYING NEED

ESSD in the Asian-Pacific region
ESSD: the new “buzz word” for environ
mentally sound and sustainable development. It
has no greater sense of urgency and relevance
than in the Asia-Pacific region.
The World Commission on Environment
and Development defines ESSD as "develop
ment that meets the needs of the present gen
eration without compromising the ability of future
generations to meet theirs."
It combines the advocacy for the protec
tion of the environment with the struggle for
development and is thus viewed as a develop
ment process that aims to achieve “equity
between generations.” However, in the context
of Asia and the Pacific region, ESSD demands
more than equity between generations; it
urgently clamors for equity between and within
nations.
The paradoxical feature of the region’s
environmental problems is that they are caused

at the same time by both rapid development and
lack of development.
The overall economic development of the
region during the 1980s has been the envy of
other regions in the world. During the past
decade, the developing Asian-Pacific region
earned a worldwide reputation for dynamism
and resilience. The developing countries of the
region recorded a growth rate of nearly 7%
compared to 1.6% for the developing countries
of the Western Hemisphere, 1.8% for Africa, and
a global average of about 3%. Nevertheless, the
distribution of economic growth has been very
uneven among the peoples of the regions and
poverty continues to be a pervasive problem.
The current population of the Asia-Pacific
region is 2.9 billion, over 55% of the world’s
population, and increasing at about 1.8% per
annum. The impact of overpopulation is mostly
played out in the rural areas where the majority
of the people still depend directly
on the environment for their
subsistence. Two out of every
three inhabitants in the region
live in the rural areas. These
people represent 72% of the
world's agricultural population
but live on only 30% of the world’s
arable land. The annual popula
tion growth rate in the rural areas
of the region varies from less
than 1% to about 2.5%, which
totals to about 20 million people.
In the developing coun
tries of the region, poverty, par
ticularly rural poverty, is a major
environmental problem. It is both
a cause and effect of environ
mental degradation. Forests are
destroyed and the soil is de
graded through the farm ing
practices and demands for fuel
of the very poor. Rural produc
tivity is low due to disease and
malnutrition. Fragile ecosystems
A qua Farm New s Vol. XII (No. 3) May-June 1994
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are disrupted due to ignorance and hunger. The
population below the absolute poverty level
ranges from 44% in Indonesia, 51% in India,
75%
in Papua New Guinea, to 86% in
Bangladesh.
The urban areas consume the major por
tion of commercial energy in the Asian-Pacific
region. The effects on the environment of the
increase in energy consumption and the shift to
solid fuels have local, regional, and global sig
nificance. For instance, the contribution of the
region to global carbon dioxide emissions has
increased from less than 0.4 to over 1.2 billion
metric tons per year, a level comparable to that
in North America and Eastern Europe and
higher than those in Western Europe, Latin
America, and Africa.
The rapid increase in motorvehicles results
in a corresponding increase in the demand for
fuel. From 1984 to 1988, the total number of
vehicles increased from 82 million to over 100
million. This has resulted not only in increased
air pollution but also in traffic congestion and
noise in cities like Bangkok, Jakarta, and Manila.
There are no comprehensive data for the region
but where studies have been undertaken, it is
apparent that urban centers are increasingly
being exposed to various toxic and hazardous
wastes.
The region covers almost half the earth’s
surface, has 23% of total land area, 31% of
agricultural lands, and 16% of forested areas, of
which 300 million hectares are closed tropical
forest. The rapid loss of forest cover is possibly
the most serious environmental threat. Annual
deforestation rates were 2 million hectares in the
1970s and 5 million hectares in the 1980s.
The major effects of land conversion and
deforestation are: land degradation through
erosion; desertification; alteration of water re
gimes; siltation of rivers, lakes, and coastal ar
eas; loss of biodiversity and extinction of wildlife;
and reduced capacity to transform carbon dioxide
in the atmosphere.
Landlessness is a major cause of rural
poverty. Bangladesh, India, and Pakistan to
gether have over 30 million landless rural
households, representing a population of some
180 million. The number of landless households
in India alone is projected to reach 44 million by
2000. Landlessness has been induced by
population pressure and by the concentration of
16
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land ownership, often due to the relatively wealthy
being able to practice intensive cropping which
finances further land acquisition.
The energy needs of rural households
have generally been met by locally available
fuels including firewood, charcoal, and crop and
animal residues. Nearly 710 million in the region
meet their energy needs by cutting wood from
the forests. Inspite of this, 29 million people still
have inadequate fuel for cooking and heating.
Without immediate action to improve the situa
tion, 1.4 billion villagers in the rural areas of the
region will be unable to meet their energy needs
in year 2000. This implies more harvesting of
wood in nearby forests and further deforestation.
More than half of the world’s largest cities
are in the Asia-Pacific region. There were 18
megacities (more than 4 million population) in
1985 and probably 28 in 2000 and 52 in 2025.
The big cities dominate the countries’ political,
economic, and social activities and generate
social inequity and dis-economies of scale which
are not conducive to the nation's sustainable
development.
Slums and marginal settlements are pro
liferating in the major cities of the region. These
areas lack basic services such as water, sewer
age, drainage, roads, health care and education.
In some cities such as Calcutta, Bombay, and
Dhaka, a significant portion of the urban poor
have no shelter at all and sleep on the streets
and parks. The slum population has been pro
gressively increasing and is now commonly 50%
or more (for example, Bombay and Dhaka) of the
total urban population. In Bombay, slum dwell
ers increased from 3.2 million in 1975 to 4.2
million in 1981 or from 41 % to 51 % of the total
metropolitan population.
By 2000 this is
expected to reach 75%.
The Asia-Pacific region encompasses a
diversity of land types and climates and an
abundance and diversity of wildlife, including
many endemic species. Protection of wildlife
depends on maintenance of sufficient natural
forest habitat.
Deforestation has been the
primary cause of loss of wildlife. The region has
lost about 68% of its original wildlife habitat; loss
rates range from 24% in Brunei Darussalam to
92% in Bangladesh. The actual rate of species
extinction is difficult to determine but it has been
estimated that over 600 animals and over 5000
plants are rare or threatened in the region.

The region has the world’s largest ocean,
the Pacific (1165 million km2), and over two-thirds
of the world’s coral reefs. The overall ocean
zone may be considered as comprising three
regional seas: the South Asian seas, the East
Asian seas, and the Pacific Island seas. These
seas support extremely productive fisheries
amounting to 11% of total world catch and
employing some 5 million people.

Towards ESSD, in hot pursuit
To break the pernicious cycle of poverty
and environmental ruin, we must attack the
culprits: landlessness and inequitable access to
natural resources; inadequate access to educa
tion, capital and technology; improper pricing of
natural resources; deteriorating terms of trade
and unfavorable trade policies; and heavy debt
burdens.
To promote ESSD, the policy on popula
tion must not only control numbers but also
address improvements in education and health
especially for women and the formation of sound
social values. The policy must be consistent with
accepted societal norms and development ob
jectives. Highest priority should be given to
decentralizing urbanization and integrating ur
ban and rural development to ensure equitable
distribution of benefits.
To achieve environmentally sustainable
industrialization a gradual shift from resourcebased to technology-based industries should be
promoted. Incentives should be provided to
encourage the use Of clean technologies, recy
cling, and resource recovery. Pollution from the
numerous small and medium industries in the
region must be controlled.

To achieve ESSD, the issues related to
energy, trade and investment, and natural re
sources must also be addressed. Energy con
servation and the energy needs of the rural poor
must be given very high priority. Among active
trading countries, there should be concerted
action to address the trade issues that lead to
resource depletion and unsustainable develop
ment. Natural resources must be recognized as
productive assets and accounting procedures
must include resource depletion.
Here then are the imperatives of ESSD:
• Alleviate poverty by improving the access of
the poor to resources.
• Maintain a human population within the carry
ing capacities of ecosystems.
• Find
more energy-efficient development
paths.
• Use clean technologies that consume less
resources and produce less wastes.
• Establish trade policies that favor the export
of manufactured, higher value-added prod
ucts, rather than primary resources.
• Integrate environmental and economic con
cerns at all levels of planning and decision
making.
• Ensure active community participation and
support in the formulation and implementation
of activities likely to affect the environment.
R e fe re n ce : U ria rte , F.A ., E n v iro n m e n ta lly S o u n d
a n d S u s ta in a b le D e v e lo p m e n t in th e C o n te x t o f A s ia a n d
th e P a c ific R e g io n . 19 9 3. N R C P in its G o ld e n J u b ile e .
N ational R e se a rch C o u n cil o f th e P h ilip p in e s , T a g u ig , M etro
M a n ila . pp. 3 7 3 -3 7 9 .
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The DENR Secretary recommends

Strategies for sustainable use
of living aquatic resources
These strategies aim to conserve bio
diversity, maintain the integrity of the environ
ment, protect fishery stocks, involve fishing
communities in the management, and use envi
ronment-friendly technologies for enhancing
fishery production.

fish species. Another is the genetic improve
ment of introduced species, like tilapias and the
African and Thai catfish, currently used in
aquaculture.

Freshwater ecosystems

These productive ecosystems comprise
estuaries, mangroves, seagrass beds, coral
reefs, soft-bottom communities, and open
waters (in part). Most of the marine production
available to the larger mass of the human popu
lation occurs in shallow waters. Coral reefs, for
example, produce in excess of 30 tons of fish per
square kilometer per year. Mangroves through
their leaf litter have an important role in fisheries
by supplying 13-47% of the carbon requirement
of demersal food chains.

Threats to the water quality of freshwater
habitats must be minimized, if not removed, if
these habitats are to work for people. Sedi
mentation (a form of pollution) and flooding are
generally caused by forest denudation in the
uplands, but excessive sedimentation can result
from mining. Other pollutants include waste
effluents from agriculture, industries, and
aquaculture. Solutions to these problems
include reforestation of denuded areas and pro
grams in flood and pollution control.
Massive reforestation restores the normal
water flow in rivers that in the past harbored
many species of prawns, food fish (e.g., gobies
and mullets), and other animals yielding other
products. Dried-up river systems could be re
habilitated to become productive again.
Another threat to the freshwater resources
is overexploitation. Rivers have been dynamited
or poisoned with chemicals. Lakes have been
used for fishfarming, and it is not unusual to find
overcrowding by fish cages. Laguna de Bay in
Luzon is a classic example where species rich
ness and fish yields have been reduced as a
result of overexploitation and deterioration of
water quality. Another example is Lake Lanao,
which has lost most of its dozen species in eight
genera of endemic cyprinid fishes before sci
entists could study them. Still another example
is Lake Buhi in the Bicol region, home of the
sinarapan (gobies), which are disappearing.
Aside from protection, research is very
much needed. One research area is culture,
ranching, and aquarium potential of endemic
18
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Shallow-water marine ecosystems

Protective management

In recent years, several management
strategies have been implemented to address
environmental problems. One strategy is pro
tective management of shallow-water ecosys
tems. Reserves, sanctuaries, and marine parks
have been set up all over southeast Asia. Thus,
portions of coral reefs, or even whole reef areas
have been temporarily or permanently closed to
fishing. Coral reefs have also been used for
multiple purposes.
The concept of marine fishery reserves
(MFRs), as applied to coral reefs, is gaining

acceptance as a viable option for sustainable
coral reef fisheries. MFRs are reef areas per
manently closed to human exploitation. They
protect reef fish populations that serve as
spawning stock and ensure recruitment of young
fish to the entire reef system and reefs else
where. The effectiveness of an MFR in the
maintenance of species richness, abundance,
and community structure within the reserve and
of high fish yields outside the reserve has been
demonstrated by experiments in central Visayas,
Philippines. In Sumilon Island, Cebu, fish yields
during the period of protection were higher than
during the period with no protection. There was
obviously an export of fishes from the MFR to the
fished area.
MFRs could be sources of fish larvae for
coral reefs situated downstream of prevailing
currents. This may be true of Palawan Island
fisheries which could be replenished by fish
larvae from the Tubbataha National Marine Park
moving westward with the prevailing currents in
the Sulu Sea.
Protection of mangrove ecosystems ap
pears successful in some countries in southeast
Asia such as Malaysia and Brunei. But in the
Philippines, mangroves are protected on paper
but not in reality. There are probably only a few
small mangrove patches that have been afforded
some degree of protection in the country.
The seagrass beds are still neglected,
despite the heroic efforts of scientists like Miguel
Fortes. There are no protected seagrass beds in
the country. Similarly, no soft-bottom areas are
strictly protected. However, occasional closure
of certain bays to trawlers automatically protects
the soft-bottom benthos.
Estuaries are generally productive areas,
serving as fish nurseries. But estuaries bear the
brunt of pollution, especially sediment from up
stream areas, chemicals from industries, and
domestic wastes. The estuarine portions of
Manila Bay are polluted. River mouths to which
mine tailings find their way are additional ex
amples. There are no protected estuaries in this
country.
Protection should be extended to small
island ecosystems that are still almost pristine.
In Malaysia, small thickly forested islands, such
as Pulau Tioman and Pulau Redang, have been
converted into recreational or resort islands. It is
important to maintain the balance between de

velopment and conservation to assure the sur
vival of both marine and terrestrial components
of these island ecosystems.
Rehabilitation schemes
The other strategy to make our coastal
ecosystems work for people is to rehabilitate
degraded environments and allow the restora
tion of the original associated biota. Mangrove
reforestation, coral transplantation, and artificial
reef establishment are examples of these
schemes. The Department of Environment and
Natural Resources (DENR) has embarked on a
national mangrove reforestation program. In
coastal areas, one result of this activity is in
creased amount of organic matter that serves as
food for organisms. The increased species
diversity in coastal ecosystems makes protein
food available to the dependent human popula
tion. Long before the DENR program, some
island communities in the Visayas had already
started planting mangrove trees for use in con
struction and as nurseries to attract fishery spe
cies. Southeast Asian countries such as Malay
sia, Indonesia, and Brunei probably do not need
to replant mangroves as they still have large
areas of primary mangrove swamps.
Coral transplantation has been shown to
be feasible and some corals of economic impor
tance (e.g., blue coral) have been observed to
grow well. Coral transplantation rehabilitate
denuded bottom areas and attracts reef-associ
ated organisms, including fish. Given the wide
spread destruction of coral reefs throughout
Southeast Asia and their importance as source
of valuable products and as recreation areas,
coral transplantation is necessary.
The establishment of artificial reefs has
been recommended with some precautions as a
management tool for artisanal fishery and as a
means of habitat enhancement. Experience in
the Philippines has shown that artificial reefs
can indeed yield a reasonable biomass of fish
with relatively small effort. (This is if the AR
works as a fishing gear, which is not what we
want to happen. - Ed.)
At the experiment stage is a transplanta
tion procedure for seagrass to hasten the con
solidation of loose bottom. The UP-MSI has
transplanted certain species of seagrass off
Marinduque Island.
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Alternative to overfishing and
destructive fishing

trade must protect the coral reefs on which their
business depends in the long term.

Philippine fisheries in general are already
overexploited. A study of the demersal (bottom)
fishery resources of Manila Bay has shown that
the resources have suffered
from massive
biological and economic overfishing. Solutions
include the reduction in the number of fishing
boats and disallowing use of nets with mesh less
than 5-6 cm.
Over 300 species of fish, mostly from
coral reefs, are highly desired for use in home
aquaria abroad. Unfortunately, most of these
fishes are caught with poisonous cyanide. One
result is that the fishes do not live long. But the
more lasting effect is on the corals which die as
a result of exposure to cyanide. Loss of reefs
precludes future harvests. To address this prob
lem, the Haribon Foundation, a non-governmen
tal organization, conducted community-based
seminars to persuade cyanide fishermen to use
barrier nets instead. Haribon also educates the
fishermen about the ecological importance of
coral reefs and the need for environmental
protection.

Sea tenure issues

Comm unity participation

Fisherfolk participation in the manage
ment of shallow-water marine resources is nec
essary. Management requires the cooperation
and active participation of user communities.
Fisherfolk organizations are often the key to
successful protective management in relation to
the strategies discussed earlier. Management
of offshore resources such as atolls in the Sulu
Sea would, however, require a strong enforce
ment component backed up by patrol craft.
Sustained use for recreation

Coral reefs are the most attractive eco
systems to tourists because reefs are beautiful
and novel to many. An increasing number of
tourists visiting southeast Asia are expected to
snorkel or scuba-dive in coral reefs. This trend
is expected to bring substantial income into the
country. However many travel agencies and
resort hotels do not have education or environ
ment programs for example to protect fragile
corals from tourism damage, accidental or in
tentional. Managers and workers in the tourist
20
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With increasing mariculture in coastal
ecosystems, questions on sea rights have been
raised. Sea tenure is “...any system of informal,
relatively closed, communal, shared, joint, col
lective, or even private property in fishing.
Whether tenure is legal or illicit, more or less
overt or covert, more or less secure, spoken or
unspoken, these customs usually carry a special
weight or legitimacy that can only be imposed
from within, by a group on its members.” Gov
ernments should address the issues of sea tenure
before conflicts erupt over the use of nearshore
marine resources.
Oceanic fishery resources

These are the fishery resources at the sea
bottom and in the water column of marine waters
more than 200 m deep. Included here are the
resources in the Exclusive Economic Zone (EEZ).
The fishery species are pelagic, highly mobile
fishes like tuna, tuna-like fishes, and squids.
Marine mammals (dugong, porpoises, and
whales) are not fishery resources and must be
protected.
The EEZ tuna resources can withstand
more exploitation, but require modern fishing
and oceanographic vessels. The Philippines,
which lags behind Indonesia and Malaysia in
studies and exploitation of its EEZ resources, will
have to invest heavily in equipment if it wants to
catch up.
The bottom fisheries are not well known,
and there is a need for more exploration of deep
waters. Shark fishing by long line is done sea
sonally in the Sulu Sea at depths of 1,000-2,000
meters. One deep-water species that is probably
already extinct because of overexploitation is
the chambered nautilus in Tañon Strait, be
tween Negros and Cebu.
The 21st century Philippines needs the
institutionalization of these strategies for
sustainable development.
R e fe re n ce : A .C . A lca la . 1992. H a rn e s s in g the liv in g
fre s h w a te r a n d m a rin e re so u rce s o f S o u th e a s t A sia. S illim a n
J o u r n a l 3 6 (1): 8 7 -1 0 2 .

Targets
The United Nations Environment
Programme sets a number of targets for
biodiversity conservation:
By 2000:
• Net globalforest depletion should have ceased.
• Strategies for the conservation of national
biological diversity should be established in
all countries.
• Countries should define the proportion of their
territory that they will maintain as natural
and as modified ecosystems, and adopt
plans to achieve the targets.
• Biodiversity conservation regions where eco
nomic activities can be combined should be
designated by at least 50 countries.
• Every country should have a system of pro
tected areas covering 10% or more of the
main ecological regions.
• All countries should be responsible for endemic
species in their territory, set targets to
reduce the threat of extinction, and adopt
strategies to conserve species diversity.
•Guidelines for sustainable use of wildlife should
be adopted in all countries.

By 2100:
• A comprehensive global system of genetic
conservation should be in operation.
• A global system of coastal and marine protected
areas should have been established.
Reference: IU C N Bulletin, Vol. 23, No. 4, Dec 1992
of the International Union for Conservation of Nature and
Natural Resources, Switzerland.

Support
sustainable
aquaculture

Suggested readings
Norman Myers (Nature, Vol. 362, 4 March
1993) gave brief reviews of three books that
“present still more forcefully the message that
we are on the verge of a biotic holocaust,”
highlighting further the biodiversity issue:
Global Biodiversity: Status of the
Earth’s Living Resources. Edited by B.
Groombridge. Chapman and Hall, 1992, 585
pp. A splendid compendium on biodiversity from
the standpoint of systematics, genetic diversity,
species-rich areas, habitat classification, re
source economics, international conservation
and a host of other topics. The encyclopedic
format is packed with data, making this a colla
tion that is way ahead of anything else in the field
so far.
Conserving Biodiversity: A Research
Agenda for Development Agencies. By the
Board on Science and Technology for Interna
tional Development, US National Research
Council. National Academy Press, 1992, 127
pp. A succinct report by an expert panel con
vened to address some pragmatic challenges of
biodiversity conservation. It examines several
avenues of research that will enable development
agencies to play a larger role in biodiversity
conservation within a context of sustainable
development. It is soundest on project- and
country-level initiatives, with some emphasis on
local knowledge.
S ystem atics, E cology, and the
Biodiversity Crisis. Edited by N. Eldredge.
Columbia University Press, 1992,
220 pp.
Consists of symposium papers by leading sys
tematists, taxonomists, paleontologists and
ecologists who explore the relationship between
systematics and other biological sciences with
respect to our “understanding of the origin, main
tenance and loss of biological diversity." The
analyses are generally probing and stimulating,
drawing on geology, genealogy, phylogeny,
paleontology and population biology, among
other fields. There are stacks of case studies
from Madagascar, Cuba, Chile, East Africa and
the oceans.
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AQD and UPV urge massive
reforestation of mangroves in
Panay and west Negros
"... For the well-being of coastal communi
ties, we recommend the immediate and massive
reforestation of degraded mangrove areas," AQD
Chief Dr. Efren Ed. Flores and UPV Chancellor Dr.
Arsenio Camacho appealed to Iloilo Governor
Arthur Defensor in a letter dated 10 January 1994.
"The few existing mangroves should be conserved
by enforcing existing laws. Abandoned and under
utilized brackishwater ponds should be allowed to
regenerate back to mangroves, and fishpond lease
should be increased to levels that truly reflect the
profitability of mangrove habitats when converted
to culture ponds."
They noted that from more than 12,000
hectares in 1951, only about 300 hectares of
mangroves are left in Panay and western Negros.
The region suffered a 94% loss over the same
period or 1,250 hectares per year, one of the
highest loss rates in the Philippines. Mangrove
swamps and forests have been converted to salt
beds, agricultural farms, housing projects, and
fishponds. Mangroves protect the coasts, control
erosion, and support nearshore fisheries. Man
grove products are many and varied - timber, fuel,
food, medicine. Economists have calculated a
total value ranging from US$100 to $10,000 per
hectare per year
for the various goods and
services from these habitats. Loss of mangroves
means serious economic loss.

So, how much will it cost?
This question summarizes the concern
of fishfarmers during the National SeminarWorkshop on Fish Nutrition and Feeds held 12 June 1994 at SEAFDEC/AQD, Tigbauan,
Iloilo. Feed is the most expensive item in
aquaculture operations.
Several new feed form ulations for
shrimp, carp, milkfish, and tilapia were pre
sented. Feed recipes tested by SEAFDEC/
AQD were also discussed in the manual on
feeds and feeding of fishes and shrimp (see
next page).
Research at AQD has shown several
new developments:
• The ricefield pest, golden apple snail, and
cassava may be fed to tiger shrimp in
ponds. At 8,000 shrimps per hectare, an
income of P49,000 per hectare-crop (206%
return on investment) can be attained.
• Diets without vitamin and mineral supple
ments may be fed to tiger shrimp under
modified extensive culture (7,500 shrimps
per hectare). Production cost of shrimp
is lower by P8/kg.
• Artificial diets fed to milkfish larvae in addition
to live foods can simplify hatchery opera
tions and potentially reduce capital outlay.
However, these diets still cost about P75100/kg.
• The use of a 24% protein diet with balanced
amino acid fed at 4% of body weight can
increase profits in milkfish grow-out.

For inquiries, write to: SEAFDEC Aquaculture Department
P.O. Box 256, Iloilo City 5000, Philippines
FAX: (63-33) 271 008
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CONFERENCE
1995 Training Courses
Coastal Aquaculture
Culture of Natural Food
Seaweed Culture
Fish Health Management
Marine Fish Hatchery
Aquaculture Management
Freshwater Aquaculture
Fish Nutrition

Second International Conference on
the Culture of Penaeid Prawns and
Shrimps
14-17 May 1996
Iloilo City, Philippines
SEAFDEC/AQD convenes the conference to
review the status of research on penaeid biology
and culture, to identify problems and research
directions, and to provide a forum for interaction
between scientists and industry practitioners.
When the first conference was held in Iloilo in
1984, cultured shrimp production contributed only
10% to global production. But in 1992, about 700,000
metric tons of farmed shrimp constituted 28% of total
world production. The shrimp aquaculture industry
has recently slowed down from its exponential growth
in the mid-1980s and focus is shifting from the usual
seed and feed problems to environmental concerns
(e.g., mangrove conversion, effluent management),
biotechnology (e.g., hormonal control of reproduction,
interspecific hybridization), and documentation of
genetic resources. With maturity, the industry must
now look back at the lessons learned from the past
decade in order to rechart future research and devel
opment directions.
The scientific sessions will cover:
•
•
•
•
•
•
•

biology, ecology, and physiology
seed production
grow-out
nutrition and feeds
diseases and environmental issues
genetics and biotechnology
socioeconomics, processing, marketing

Registration fee: US$ 200 for international
participants and US$ 100 for local participants.
Students get a US$50-discount. Fee covers confer
ence materials, lunch, snacks, cocktails, and banquet.

TENTATIVE SCHEDULE

16 Jan - 15 Mar
7 Mar - 3 Apr
20 Mar - 11 Apr
18 Apr - 29 May
6 Jun - 25 Jul
28 Aug - 26 Sep
4 Sep - 13 Oct
18 Oct - 28 Nov

Coastal Aquaculture and Freshwater Aquaculture
are new courses.
Coastal Aquaculture covers small-scale tech
nologies for coastal areas including brackishwater
pond culture; their economic, social and ecological
considerations.
Freshwater Aquaculture covers breeding,
hatchery, nursery, and grow-out of carp, tilapia, and
catfish. Also includes feeds and feeding, disease
prevention and control, and ecological impacts of
culture.

NEW PUBLICATIONS
Feeds and Feeding of Milkfish, Nile Tilapia,
Asian Sea Bass, and Tiger Shrimp (Aquaculture
Extension Manual 21) By the Feed Development
Section. SEAFDEC/AQD technology for small-scale
feed development and formulation.
Book launched on 1 June 1994 at the
Tigbauan Main Station, Iloilo, during the National
Seminar-Workshop on Fish Nutrition and Feeds. AQD
Chief Dr. Efren Ed. Flores symbolically transferred
"knowledge" by handing over copies to Dr. Liberato
Laureta of UP in the Visayas (to represent the aca
deme), Ms. Alma Mendoza of DA-Bureau of
Fisheries and Aquatic Resources (to represent the
government), and Engr. Ramon Hechanova (to
represent the fishfarmers).
The book costs P 50 in the Philippines or
US$ 17.50 for foreign orders.

Aquaculture Development in Southeast
Asia and Japan and Prospects for Seafarming
and Searanching
Edited by FJ Lacanilao, RM
Coloso and GF Quinitio. Reviews SEAFDEC/AQD
research on sea bass, grouper, milkfish, rabbitfish,
mullet, tilapia, carp, catfish, shrimps, bivalves, and
seaweeds from 1988 to 1991; aquaculture develop
ment and prospects for seafarming and sea ranching
in Japan, Philippines, Singapore and Thailand from
1988 to 1991; and ecological, social and economic
considerations for seafarming and sea ranching. Price:
P100 in the Philippines or US$ 17.50 for foreign
orders.
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AFN is a p ro d u c tio n g u id e fo r fis h fa rm e rs a n d e xte n
s io n w o rk e rs . It d is c u s s e s th e te c h n o lo g y fo r c u l
tu re d s p e c ie s an d o th e r re c e n t in fo rm a tio n exce rp te d
fro m v a rio u s s o u rce s.
in c itin g in fo rm a tio n fro m AFN, p le a se c ite th e in s ti
tu tio n a l s o u rc e w h ic h is n o t n e c e s s a rily SEAFDEC/
A Q D. M e n tio n o f tra d e nam es in th is p u b lic a tio n is n o t
an e n d o rse m e n t.
G ue st E d ito r:

J. C a rre o n -L a g o c

E d ito r: M. C a s ta ñ o s; P ro d u c tio n : D. B a d ille s , R.
B u e n d ia , E. Ledesm a, L. P lo nd aya, J. R e q u in tin a , A.
S u rtid a , I. T e n d e n cia ; C irc u la tio n : R. T ene de ro, A.M .J.
O rtiz, L. T a b ig o -o n , Jr.
S u b s c rip tio n ra te : P40 p e r ye a r (lo ca l), US$ 15 per
ye a r in c lu d in g a ir m a il p o s ta g e (fo re ig n ). Please m ake
re m itta n c e s in p o s ta l m o n e y o rd e r, b a n k d ra ft, o r
d e m a n d d ra ft p a ya b le to SEAFDEC/AQ D.

A new fantastic world

by E. LEDESMA

Better life through aquaculture

