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Sustainability in aquaculture
By MB S u rtid a

Much has been said about sustainability and
sustainable aquaculture. A buzzword that
is interesting to funding agencies, the topic
is huge and the agenda for action over
whelming that one more foray into it is
perhaps tolerable.
Sustainable aquaculture in this story is
discussed vis-a-vis the loss of mangroves
associated with the rapid increase in pro
duction of cultured shrimp in some devel
oping countries in Asia. At first considera
tion, mangrove conversion and aquaculture
seemed innocuous enough. In Indonesia,
b rack ish w ater aq u acu ltu re has been
practiced since 1400; China much earlier.
In the Philippines in the 1950s mangrove
conversion to fishponds was encouraged by
the government (to relieve pressure on
catch fishery) when the first fishpond lease
agreements were issued. It was not until the
1980's when the shrimp craze peaked and
plummeted that the issue of sustainability
was considered.

Mangrove destruction for
shrimp production
Southeast Asia’s development and popula
tion growth brought non-sustainable ex
ploitation of its coastline, forests, rivers,
and wetlands. The destruction has increased
through the years as development pro
ceeded and the international markets en
tered the scenario (Cameron 1997).
The rapid coastal degradation has been
accompanied by rapid drops in fish yield,
with more catches being composed of ju 
venile fish. Much of Southeast Asia's coast
lines is used for business geared toward
exports such as the intensive fish and
shrimp farms. The bulk of the exports is
consumed in restaurants (Cameron 1997).
In 1995, Asia (67-91% of total population
constitute the rural poor) aquaculture pro
duction increased by 15% - from 15.9 mil
lion in 1994 to 18.3 million which com
prises 87% of total world production. China

led all countries with 12.79 million tons
production (see following table). But not
all Asian countries in the list have increased
their production. Thailand, the Philippines,
and Taiwan experienced slumps in produc
tion in 1995, primarily due to decreases in
shrimp production caused by diseases
(Agbayani 1997).

as incorrect pond designs, unsustainable
practices that exceeded the carrying capac
ity of the farms, and poor management es
pecially by large farms of more than 200
ha.
The Philippines had about 500,000
mangroves in 1920. In 1992, it had de
creased to 140,000. Sixty percent of this
decrease is due to conversion to culture
Status of mangroves in
ponds for milkfish until the 1970s and to
some Asian countries
prawn in the 1980s (Primavera 1993). Re
In M alaysia, the rapid grow th of ports say that the shrimp farms have af
brackishwater pond culture was first expe fected domestic and agricultural water sup
rienced in the 1970s, stretching into the plies, decline o f food fish catch,
early 1990s. In South Johor 1,169 ha of marginalization of coastal fishermen, dis
m angrove forests w ere cleared for placement of labor, and credit monopoly
brackishwater farming. In Perak, 7,061 ha by big business.
o f m angrove land were cultivated for
Fisheries statistics show that produc
penaeid prawn culture (Dept. of Fisheries, tion of milkfish which was 252,000 M tons
Malaysia). The 1990s reflected a 29-fold in 1982 has decreased to 164,000 M tons
increase in hectarage over a 10-year period. in 1986. The decrease has been associated
But problems with diseases and mass mor with a decline in Laguna Lake pen culture
tality, water and soil salination, land sub but can also be traced to a shift in hectarage
sidence and eventually farms being aban from milkfish to prawn. A study of two
doned were reported (Choo Poh Sze 1996). coastal villages in Panay Island, has found
An incomplete record of abandoned farms that it has brought about social displace
in Johor cited reasons for its abandonment ment and marginalization of fishermen on
top o f eco lo g ic al costs
(salinification, lowering of the
World aquaculture production of top 14 countries
water table, pollution of man
(FAO Fisheries Circular No. 932, 1997)
grove areas (Primavera 1993).
Production (million mt)
Country
In Vietnam, the use of her
% increase
1995
1984
bicides and napalm during the
12.790
22.67
8.800*
1 China
Vietnam war (1962-1971) re
1.610
5.22
2 India
1.530
sulted in the destruction of 40%
0.820
4.99
3 Japan
0.781
of the forests in Southern Viet
2.17
0.611
0.598
4 Indonesia
nam. Before this war, mangrove
0.464
(9.73)
0.514
5 Thailand
forests in Vietnam was estimated
0.413
5.63
6 USA
0.391
to be about 400,000 ha. Of these,
0.368
7.29
0.343
7 South Korea
250,000 ha are found in the
(8.95)
0.346
0.380
8 Philippines
South, 200,000 ha in Ca Mau
0.322
19.26
9 Bangladesh
0.270
29.36
0.282
0.218
10 Norway
peninsula and 40,000 ha in Rung
0
0.281
0.281
11 France
Sat-Bien Hoa province and Sai
0.278
(1.42)
0.282
12 Taiwan (P.C.)
gon. According to the Forest In
0.220
22.22
0.180
13 Italy
ventory and Planning Institute,
6.56
0.211
0.198
14 Viet Nam
252,000 ha of mangrove forest
*1993 data
remain composed of secondary

W h ere have all
the m angroves
gone? G one to fish
fa rm s, houses,
in d u stria l
estates.

growth, plantations, and bushes, while natu
ral forests occupy only a small area. In other were converted to brackishwater ponds for
areas, mangroves were destroyed and re the culture of fish and prawns as well as
placed by agricultural and shrimp hums Artemia spp. in salt pans. In 24-Pargana
(Hong, 1993). Although shrimp farming district alone, about 35,000 ha has been
has generated jobs and income for the converted to fish farming. Kerala is also
dwellers in the surrounding mangrove ar known for brackishwater prawn and fish
eas (for felling of trees, construction of ca farming known as Pokkali culture.
nals, platforms, embankments) and gener
In 1984, Indonesia reported a total
ated foreign exchange earning, the impor mangrove coverage to be 4.25 million. The
tance of mangroves to fishery resources most extensive form of mangrove land con
cannot be discounted. It has been found that version, among others, is the tambak or
the reclamation of mangrove for shrimp brackishwater fishponds. In 1980 there
farms decrease shrimp production in the were 155,018 ha of tambak in Indonesia
natural habitat. Mudcrab population has distributed in Java, Sulawesi, and Sumatra
also recently decreased while the large (1980). In 1984-1989, the Directorate Gen
embankments of shrimp hums have caused eral of Fishery drew a plan to convert
saline water to penetrate inland. In 1991, 100,000 ha of m angrove areas into
more than 2,000 ha of rice fields at Can brackishwater ponds in efforts to enhance
Gio District, Ho Chi Minh City were de foreign exchange earnings. The plan was
stroyed due to saline water intrusion. An carried out mostly outside Java, primarily
outbreak of a disease associated with moun in the provinces of Aceh, North Sumatra,
tainous and coastal settlements which was South Sulawesi, South East Sulawesi,
believed to have already been eradicated South
K alim antan,
and
Bali
occurred recently in two areas (Hong 1993). (Soemodihardjo 1987). Until recently, the
The clearing of m angrove forests for mangrove forest in Irian Jaya was believed
brackishwater shrimp ponds and rice fields to be still in pristine condition. But in 1982,
has been implicated. It has been noted in 163,000 ha of the resource were already on
some countries that the conversion prac lease and no less than 10 private corpora
tices bring side effects in the form of stag tions were ready to get a share of the re
nant water pools and ponds which become maining 205,000 ha of the allocated
breeding places of mosquitoes. Otherwise, 368,000 ha.
in thick mangrove forests, the mosquito is
In Thailand, the mangrove forests as
flooded by sea water.
of 1979 is 287,308 ha. The area for shrimp
In India, low lying areas and estuaries ponds has increased from 12,000 ha in 1975
are used for brackishwater fish fanning. Re to about 25,000 in 1979. But the shrimp
cently, the concept of hatchery has been in ponds traditionally constructed by clearing
troduced. This has boosted aquaculture. In the mangrove forest lasted for three or four
Tamil Nadu, about 27,500 ha of mangroves years, alter which the farms cease to oper

ate due to insufficient food or nutrient sup
ply. The shrimp farmers move to another
areas and build new ponds (Aksornkoae
1986). In many areas in Thailand, large
abandoned shrimp ponds are testimonies of
lost mangroves.
Taiwan has 1,400 km shoreline. As in
most developing countries, the deteriora
tion of marine environment is a big prob
lem. Contributing to coastal deterioration
are industrial and municipal activities;
aquaculture, tidal flat reclamation, and oil
operation. According to the Environmen
tal Protection Administration (EPA) of Tai
wan the western and southern sea areas are
polluted, identifying pollutants as heavy
metals (e.g., copper). Efforts to rehabili
tate several polluted aquaculture sites are
ongoing. For example, the heavy metal
pollution resulting from burning waste
wires in the Erh-jen estuary destroyed all
culture oyster fields costing US$1.7M. A
program “Monitoring Network for Marine
Enviroment,” US$21M has been created to
establish a computerized database for man
agement (Wen Yan Chiau 1994).

Worldwide remedies for
sustainable aquaculture
Southeast Asia’s record for mangrove de
struction shows its efforts to integrate with
regional and global systems of develop
ment. Habitats are lost to the construction
of harbors and industrial installations,
growth of cities, and development of tour
ist facilities, and mariculture. Destruction
page 36
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of coral reefs and wetlands, mangrove for
ests, as well as increasing erosion of the
shore are evident. With the exception of one
or two countries in Asia that have not ven
tured into large-scale aquaculture but have
converted to other uses as well, mangrove
degradation.
Reports say that attempts to form strat
egies for sustainable development have
been hampered by defective knowledge of
the nature and rate of degradation. This par
ticular information is considered essential
for a proper understanding of environmen
tal problems. It is also necessary for the
development of accurate intervention mod
els for fu tu re en v iro n m en t change
(Parnwell and Bryant 1997).
At least three international organiza
tions have taken the lead to talk about the
sustainability of aquaculture and on the
encroachments on the margins of the sea.
In 1997, a meeting to discuss the effects of
the use of chemicals in aquaculture, espe
cially those which appear likely to be haz
ardous to man, cultured stock, and the en
vironment was organized by SEAFDEC/
AQD, FAO Fishery Resources Division,
CIDA’s ASEAN Canada Fund and the
World Health Organization. The findings
of the meeting were discussed in the Joint
Group of Experts on the Scientific Aspects
of Marine Pollution. The need to syndicsize and disseminate information on the use
and management of “aquachemicals” has
been recognized. The meeting prepared a
set of guidelines to address major problem
areas and possible solutions particularly
intensification, fish health management and
access to information, prophylactic use of
antibacterials, and lack of data on the quan
tities of chemicals used. The role and re
sponsibility of the government, the private
sector, and the academe with regard to le
gal and institutional frameworks to govern
chemical usage in aquaculture were also
discussed and incorporated in the guide
lines (SAA March 1997).

In 1982, the United Nations Conven
tion on the Law of the Sea provided a new
framework for the better management of
marine resources. The law of the ocean
gave coastal states rights and responsibili
ties for the management and use of the fish
ery resources within their EEZs. Many
coastal states lacked experience and finan
cial and physical resources as they contin
ued to extract fisheries within their EEZs.
Later, it became clear that fisheries re
sources could no longer sustain the rapid
and uncontrolled development that new
strategies for conservation had to be for
mulated. In 1995, the Food and Agricul
ture Organization of the United Nations
formulated the Code of Conduct for Re
sponsible Fisheries which established prin
ciples and standards applicable to the con
servation, management, and development
of all fisheries. Further, it provides a nec
essary framework for national and interna
tional efforts to ensure sustainable use of
aquatic living resources in harmony with
the environment. Article 9 pertains to re
sponsible aquaculture development. The
Code promotes the responsibility of the
state regarding aquaculture development in
areas un d er its ju risd ic tio n , w ithin
transboundary aquatic ecosystems, the use
of aquatic genetic resources for aquaculture
and culture-based fisheries, and production.
On 31 October 1995, the Code was unani
mously adopted by 168 countries at the
FAO Conference.
In 1997, the d ra ft o f the New
Holmenkollen Guidelines for Sustainable
Aquaculture was endorsed in a symposium
on 2-5 November 1997. The new guide
lines expanded the Holmenkollen Guide
lines for Sustainable Industrial Fish Farm
ing formulated in 1994. In the symposium,
the p a rtic ip a n ts w ere guided by the
premises that aquaculture can become an
important provider of food for a growing
world population, and that “aquaculture can
be undertaken in harmony with the envi
ronment.” The guidelines were based on the
following principles: the Principle of Sus
tainable Development which was endorsed
by 167 states in the Rio-Declaration 1992,
interpreted as comprising the inter-relation

of natural and technological aspects on the
one hand, and socio-economic and valuebased considerations on the other; the Pre
cautionary Principle, which reflects con
cern for human interaction with the envi
ronment; and the Principle of Human Eq
uity as a goal for economic and technologi
cal development, implying that satisfactory
development presupposes that both the glo
bal and the local distribution of benefits
should create real improvements for poor
and underprivileged people and satisfy their
needs before other needs are met.
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