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MANGROVES AND
SHRIMP AQUACULTURE -
A PERSPECTIVE

Along with fulfilling important functions in coastal
ecosystems, mangroves may provide several direct and indirect
benefits to shrimp farming, including the following:

o Water quality can be improved through sedimenta-
tion and absorpuion of nutrients, heavy merals, and
pesticides.

e Mangroves are natural habitars for shrimps and con-
tribute to the provision of post-larvae, juveniles, and
broodstock.

Agquaculture ponds located behind mangrove buffers

may be protected against erosion and storm surges.

Roots of mangrove trees can stahilize banks of effluent

and intake canals.

Mangroves support a detritus-enriched microbial food-
weh which can praomote producrivity of nearshore fish-
ertes and extensive aquaculture ponds.

Mangroves are not suitable areas for semi-intensive
and intensive shrimp aquaculture, because of poor soils, higher
construction costs, poor drainage and harvesting conditions,
and higher risk of failure. However, shrimp farming can be con-
ducted in areas away from mangrove forests. Past removal of
mangroves for establishment of shrimp ponds has led to user
conflicts and negative social impacts on local communities.
However, coastal aquaculture can play an important economic
role by creating new economic niches, generating employment,
more effectively utilizing local resources, and providing local
sources of high-quality food and oppormumities for productive
investment in the local economy (Bailey 1997). All economic
activities, including aquaculrure, have environmental impacts.
Some practices, however, are more harmful than others. A pri-
mary goal of aquaculturists and shrimp farmers should be o
commit to environmentally sustainable and more economically
viable enterprises (Clay 1997).

Conflicts associated with aquaculture are not restrict-
ed to mangrove wetlands or shrimp aquaculture. To mention
only one other example: producers of salmon and shellfish have
been blamed by local residents for altering the aesthetic beauty
of coastal areas, taking control over productive coastal waters,
tmpairing navigation, and introducing exotic diseases which
threaten local stocks (Bailey 1997). Modern aquaculture is only

abour 25 years old and is still in its adolescence compared with

other animal husbandry industries. One challenge for the agqua-
culture industry is ro change an existing perception that aqua-
culture may be inherently and necessarily unsustainable, a per-
ception created by early mistakes made by the industry and rein-
torced by misinformartion spread by the media (Pillay 1996).
Many new and promising technologies and management prac-
tices are being developed to reduce environmental impact of
aquaculture operations and increase efficiency and sustainabili-
tv. Through experimentation and carefully designed srudies,
information is generated demonstrating that proper aguaculture
farm management practices ensure sustainability. Such informa-
tion should be spread o the large community, including aqua-
culturists, governmental agencies, development agencies, and
non-govermental organizations.

Shrimp farmers cannot be expected o solve all the
environmental problems affecting mangrove resources.
Governments should initiate and further develop strategies for
a balanced use of coastal resources for various developments,
including mangrove conservation and coastal aquaculture.
Shrimp farmers should be encouraged to promote efforts o
rehabilitate abandoned shrimp farms that have reverted to pub-
lic ownership and to prevent further loss of ecologically impor-
tant mangroves. Mangrove experts should be acrively encour-
aged to cooperate in the identification of appropriate reforesta-
tion strategies for sites selected. Hopefully, this docwment will
be of help in future restoration etforts by presenting basic tech-
niques for implementing reforestation programs. There 1s a gen-
eral lack of awareness and education among the shrimp farming
industry about the importance of mangrove conservation and
the value of mangroves to coastal communities and susrainable
agquaculture development. More information should be collect-
ed and disseminated on successtul case studies of mangrove

management and benefits for aquaculture.
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APPENDIX 1: LIST OF MANGROVE SPECIES BY REGIONS (SPALDING ET AL. 1997).

South and Australasia The Americas West Africa East Africa
Southeast Asia Middle East
Acanthus ebracteatus o .
Acanthus ilicifolis o °
Acrostichum aurewm ° ° ° ° °
Acrostichum speciosum ° °
Aegialiis annulata ° °
Aegialitis rotundifolia °
Aegiceras corniculatum o °
Aegiceras flovidum o
Avicennia alba ° °
Auicennia bicolor °
Avicennia germinans ° °
Avicennia integra °
Avicennia marina . ° °
Avicennia officinalis ° .
Awicennia yumphiana ° .
Avicennia schaueriana .
Bruguiera cylindrica ° ° °
Bruguiera exaristata ° °
L]

Bruguiera gymnorrhiza . .
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APPENDIX I: LIST OF MANGROVE SPECIES BY REGIONS (SPALDING ET AL. 1997).

South and Australasia The Americas West Africa East Africa
Southeast Asia Middle East
Bruguiera hainesii e °
Bruguiera parviflora ° °
Bruguiera sexangula o °
Camptostemon philippinense o
Camptostemon schultzi ° o
Ceriops australs .
Ceriops decandra o .
Ceriops tagal ° . .
Conocarpus evectus o .
Cynometra iripa . L.
Diospyros ferrea .
Dolichandrone spathacea ° o
Excoecaria agallocha ° ° .
Excoecaria indica °
Heritiera fomes o
Henritiera globosa °
Heritieva littoralis ° . s
Kandelia candel °
Laguncularia racemosa » »
Lumnitzera littorea ° .
Lumnitzera racemosa e . °
Limnitzera x rosea ° °
Mora oleifera .
Nypa fruticans ° . * C
Osbornia octodonta ° .
Pelliciera rhizophorae &
Pemphis acidula ° ° .
Rhizophora apiculata ° .
Rhizophora harrisonii ° .
Rhizophora mangle . »
Rhizophora mucronata e ° ‘
Rhizophora racemosa ° i *
Rhizophora samoensis °
Rhizophora stylosa ° o
Rhizophora x lamarckii e .
Rhizophora x selala .
Seyphiphora hydrophyllacea o .
Sonneratia alba o . .
Sonneratia apetala °
Sonneratia caseolaris ° ° .
Sonneratia griffichii °
Somneratia lanceolata . .
Sonneratia ovata e .
Sommeratia x gulngai ° o
Sonneratia x wrama ° o
Tabebwia palustria o
Xylocarpus granatum ° ° .

Xylocarpus mekongensis ° °
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APPENDIX 2: AQUACULTURE PART OF THE FAO
CODE OF CONDUCT FOR RESPONSIBLE FISHERIES

ARTICLE 9 - AQUACULTURE DEVELOPMENT

I. Responsible development of aquaculture, including
culture-based fisheries, in areas under national jurisdiction

Srates should establish, maintain and develop an
appropriate legal and administrative framework which facili-
tates the development of responsible aquaculture.

States should promote responsible development and
management of aquaculture, including an advance evaluation
of the effects of aquaculture development on genetic diversi-
ty and ecosystem integrity, based on the best available scien-
tific information.

States should produce and regularly update aguacul-
rure development strategies and plans as required, to ensure
that aquaculture development is ecologically sustainable and
to allow the rational use of resources shared by aquaculture
and other activities.

States should ensure that the livelihoods of local
communities, and their access to fishing grounds, are not neg-
atively affected by aquaculture developments.

States should establish effective procedures specific
ro aquaculture to undertake appropriate environmental
assessment and monitoring with the aim of minimizing
adverse ccological changes and related economic and social
consequences resulting from water extraction, land use, dis-
charge of effluents, use of drugs and chemicals, and other

aquaculrure activities.

[lI. Responsible development of aquaculture includ-
ing culture-based fisheries within transboundary aquatic
ecosystems

States should protect transboundary aquatic ecosys-
tems by supporting responsible aguaculture practices within
their narional jurisdiction and by cooperation in the promo-
tion of sustainable aguaculture practices.

States should, with due respect to their neighboring
States and in accordance with international law, ensure
responsible choice of species, siting and management of agua-
culture activities which could affect transhoundary aguatic
ECosystems.

States should consult with their neighboring States,
as appropriate, before introducing non-indigenous species
into transhoundary aquatic ecosystems.

States should establish appropriate mechanisms,
such as databases and information networks to collect, share
and disseminate data related to rheir aquaculture activities to

acilitate cooperation on planning for aquaculrure develop-
ment at the narional, subregional and global level.

States should cooperate in the development of
appropriate mechanisms, when required, to monitor the

impacts of inputs used in aquaculture.

[1I. Use of aquatic generic resources for the purpose
of aquaculture including culture-based fisheries

States should conserve genetic diversity and main-
tain integrity of aquatic communities and ecosystems by
appropriate management. In particular, efforts should be
undertaken to minimize the harmful effects of introducing
non-native species or genetically altered stocks used for aqua-
culture including culture-based fisheries into waters, especial-
ly where there is a significant potential for the spread of such
non-native species or genetically altered stocks into waters
under the jurisdiction of other States as well as warers under
the jurisdicrion of the State of origin. Stares should, whenev-
er possible, promare steps to minimize adverse genetic, dis-
ease and other effects of escaped farmed fish on wild stocks.

States should cooperate in the elaboration, adop-
tion and implementation of international codes of practice
and procedures for introductions and transters of aquatic
Organisms.

States should, in order ro minimize risks of disease
transfer and other adverse effects on wild and cultured stocks,
encourage adoption of appropriate practices in the genetic
improvement of broodstocks, the introduction of non-native
species, and in the production, sale and transport of eges, lar-
vae or fry, broodstock or other live materials. States should
facilitate the preparation and implementation of appropriate
national codes of practice and procedures to rhis effect.
States should promate the use of appropriate proce-
dures for the selection of broodstock and the production of
eges, larvae and fry.

States should, where appropriate, promote research
and when feasible, the development of culture rechniques for
endangered species to protect, rehabilitate and enhance their
stocks, raking into account the critical need to conserve

genetic diversity of endangered species.

IV. Responsible aguaculture at the production level

States should promorte responsible aquaculture prac-
tices in support of rural communities, producer organizations
and fish farmers.

States should promote active participation of fish
tarmers and their communities in the development of respon-
sible aquaculture management practices.

States should promote efforts which improve selec-
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tion and use of appropriate feeds, teed additives and ftertiliz-
ers, including manures.

States should promorte effective farm and fish healch
management practices favoring hygienic measures and vac-
cines. Safe, effective and minimal use of therapeurants, hor-
mones and drugs, antibiotics and other disease control chem-
icals should be ensured.

States should regulate the use of chemical inputs in
aquaculture which are hazardous to human health and the
environment.

States should require thar the disposal of wastes such
as offal, sludge, dead or discased fish, excess veterinary drugs
and other hazardous chemical inputs does not constitute a
hazard to human health and the environment.

States should ensure the food safety of aquaculture
products and promote efforts which mainrain product qualicy
and improve their value through particular care before and
during harvesting and on-site processing and in storage and

transport of the products.

APPENDIX 3: MANGROVE CODE OF
MANAGEMENT PRACTICES ESTABLISHED
BY THE GLOBAL AQUACULTURE ALLIANCE

Purpose

The code is designed to foster greater environmental
awareness within the shrimp farming industry to assure con-
tinued protection of mangrove forests from potentially
adverse impacts of coasral aquaculture. Recognizing the mul-
titude of different conditions impacting mangroves in differ-
ent countries and regional locations, rhis code is to be inter-
preted as a flexible set of criteria to be used to assist any and
all interesred parties in formularing codes, regulations, and

principles for protecting mangrove forests.

Relationship to Guiding Principles

The Code helps 1o achieve the following Guiding
Principles for companies and individuals engaged in aquacul-
ture, singularly and collectively:

They shall cooperate with national, regional and
local governments in rthe development and implementarion of
policies, regulations and procedures necessary and practicable
to achieve environmental, economic and social sustainability
of aquaculture operations.

They shall utilize only those sites for aquaculture
facilities whose characreristics enable long term sustainable

operation with minimum eccological effects, particularly

avoiding destruction of mangroves and other environmen-
tally sensitive areas.

They shall strive for continuing improvements in
feed use and shall use therapeutant agents judiciously in
accordance with appropriate regularions.

They shall take all steps practicable to achieve envi-

ronmental, economic, and social sustainability.

Management Practices

[t shall be the objective of all adherents to this code
to not harm, but whenever possible preserve and even
enhance the biodiversity, and preservation of mangrove
ecosystems. The following practices will ensure mangrove
ecosystems protection:

Whenever possible, shrimp farms should not be
developed within mangrove ecosystems.

Whenever mangrove reduction is necessary for the
growth of shrimp aquaculrure, a re-foresration commitment

of no net loss of mangroves shall be initiated.

Farms in operation will continue ongoing environ-
mental assessments to recognize and alleviate any possible

negative impacts.

All non-organic and solid waste materials should be
disposed of in an environmentally responsible manner, and
waste water and sediments shall be discharged in manners nat

detrimental to mangroves.

The shrimp aquaculrure industry pledges to work in
concert with governments to develop sound regulations to

enhance the conservation of mangroves.

Shrimp aquaculrure industries will promote mea-
sures ensuring the rraditional livelihood of local communiries

in m ANgrove areas.





