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Preparation of this document

This document contains nine FAO commissioned papers on cage aquaculture including a global overview,
one country review for China, and seven regional reviews for Asia (excluding China), northern Europe,
the Mediterranean, sub-Saharan Africa, Latin America and the Caribbean, northern America and Oceania.
The content of the papers is based on the broad experience and sound knowledge of the authors with
advice and help received from many experts and reviewers around the globe. The papers were presented to
a distinguished audience of some 300 participants from over 25 countries during the FAO Special Session
on Cage Aquaculture — Regional Reviews and Global Overview at the Asian Fisheries Society (AFS)
Second International Symposium on Cage Aquaculture in Asia (CAA2), held in Hangzhou, China, from
3 to 8 July 2006.

The commissioning of the papers and the presentations at the FAO Special Session were organized by
the Aquaculture Management and Conservation Service (FIMA) of the FAO Fisheries and Aquaculture
Department and financially supported by regular as well as extra-budgetary programme funds, specifically
the Japanese Trust Fund Programme Towards Sustainable Aquaculture: Selected Issues and Guidelines
and the Global Partnerships for Responsible Fisheries (FAO FishCode Programme).

Many colleagues from the FAO Fisheries and Aquaculture Department as well as from the FAO
Subregional and Regional Offices have contributed to this publication with their expertise and time which
is gratefully acknowledged. Particular thanks are due to the current AFS President, Dr Chan-Lui Lee,
whose initiative and support have made CAA2 a success.

The final revisions and inputs for the papers were provided by the technical editors, M. Halwart,
D. Soto and J.R. Arthur.



Abstract

Cage aquaculture has grown rapidly during the past decades and is presently undergoing swift changes
in response to pressures from globalization and an escalating worldwide global demand for aquatic
products. There has been a move toward clustering existing cages as well as toward the development and
use of more intensive cage-farming systems. In particular, the need for suitable sites has resulted in cage
aquaculture accessing and expanding into new untapped open-water culture areas such as lakes, reservoirs,
rivers and coastal brackish and marine offshore waters.

This report aims to assess the current situation and the future prospects of cage aquaculture around
the globe. It is organized into nine chapters including a global overview and eight reviews covering
China, Asia (excluding China), northern Europe, the Mediterranean, sub-Saharan Africa, Latin America
and the Caribbean, North America and Oceania. The report recognizes the tremendous importance of
cage aquaculture today and its key role for the future growth of the aquaculture sector. Each review,
by geographic region, informs about the history and origin of cage aquaculture; provides detailed
information on the current situation; outlines the major regional issues and challenges; and highlights
specific technical, environmental, socio-economic and marketing issues that cage aquaculture faces and/
or needs to address in the future. The global overview discusses trends in cage aquaculture based on the
most recent and complete data available; summarizes the information on cultured species, culture systems
and culture environments; and explores the way forward for cage aquaculture, which offers especially
promising options for multitrophic integration of current coastal aquaculture systems as well as expansion
and further intensification at increasingly offshore sites.

Halwart, M.; Soto, D.; Arthur, J.R. (eds.)
Cage aquaculture — Regional reviews and global overview.
FAO Fisheries Technical Paper. No. 498. Rome, FAO. 2007. 241 pp.
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Foreword

The cage aquaculture subsector has grown very rapidly during the past 20 years and is presently
undergoing rapid changes in response to pressures from globalization and a growing global demand
for aquatic products. Recent studies have predicted that fish consumption in developing and developed
countries will increase by 57 percent and 4 percent, respectively. Rapid population growth, increasing
affluence and urbanization in developing countries are leading to major changes in supply and demand
for animal protein, from both livestock and fish. Within aquaculture production systems, there has been a
move toward the clustering of existing cages as well as toward the development and use of more intensive
cage-farming systems. In particular, the need for suitable sites has resulted in the cage aquaculture
subsector accessing and expanding into new untapped open-water culture areas such as lakes, reservoirs,
rivers and coastal brackish and marine offshore waters.

Within the Fisheries and Aquaculture Department of the Food and Agriculture Organization of the
United Nations (FAO), the Aquaculture Management and Conservation Service (FIMA) is responsible
for all programmes related to development and management of marine, coastal and inland aquaculture
and conservation of aquatic ecosystems, including biodiversity. The Service provides information, advice
and technical assistance to FAO Members on improved techniques and systems for the culture of fish and
other aquatic organisms in fresh, brackish and marine waters, promoting sound, environmentally friendly
practices in lakes, rivers and coastal areas, in accordance with modern assessment and management
standards and best practices for aquaculture. It ensures cooperation and coordination with other
institutions and programmes in and outside FAO, both governmental and non-governmental, concerned
with responsible aquaculture.

It is within this context that, in 2004, FIMA convened an expert workshop on cage culture in Africa
that was held in Entebbe, Uganda, from 20 to 23 October 2004." This activity was given a high priority
considering the rapidly-growing interest in cage culture in the region. Among the background papers
that FIMA commissioned for this workshop were an overview of the status, lessons learned and future
developments of finfish cage culture in Asia; a review of small-scale aquaculture in Asia; and cage culture
experiences from selected countries, all of which were highly appreciated by the African workshop
participants as valuable background information to shape their own way forward for developing the cage
aquaculture subsector in the region. Given the dynamic nature of the cage aquaculture subsector, the value
of national and regional experiences, and ongoing FAO activities on developing National Aquaculture
Sector Overviews and a Japanese Trust Fund Project “Towards Sustainable Aquaculture — Selected Issues
and Guidelines”, FIMA decided to commission reviews also for the other regions in the world.

In 2005, an invitation was received from the Asian Fisheries Society (AFS) to become a partner for
the Second International Symposium on Cage Aquaculture in Asia. FIMA welcomed this invitation as a
unique opportunity to present the reviews in an international setting and to get feedback on the reviews
from the many knowledgeable experts who gathered at this important event. Ultimately, the presentations
of the national, regional and global reviews were organized in groups of two or three, bringing together all
the participants in plenary before breaking up into parallel symposium sessions (see Annex 1-3).

' See Halwart, M. and Moehl, J. F. (eds.) 2006. FAO Regional Technical Expert Workshop on Cage Culture in Africa. Entebbe,
Uganda, 20-23 October 2004. FAO Fisheries Proceedings. No. 6, 113 pp. Rome, FAO.



Xi

As the 2004 workshop highlighted, the successtul development of cage aquaculture will depend on
many factors. The challenge for both government and private sector is to work together to address these
issues comprehensively — at farm, local, national and regional levels. This is true for all regions and all
forms of cage aquaculture. It is hoped that the information provided in this document will serve a wide
audience of researchers, development practitioners and planners, and provide part of the information base
that is needed for informed public-private partnerships and informed policy decisions.

__,.:" i
Jiansan Jia
Chief

Aquaculture Management and Conservation Service
FAO Fisheries and Aquaculture Department





