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World Fish Supplies, Outlook and

Food Security
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11700 Sungai Nibong. Pulau Pinang, Malaysia

More people in the world to feed, rising wealth and
a new focus on healthy foods are generating a ris-
ing tide of demand for fish. This rise in demand is
happening just when the main sources of fish and
other aquatic life are struggling to keep pace, and
prices of many aquatic commodities are increasing.
Fish is caught from natural or wild fisheries stocks,
from enhanced and restored fisheries stocks and is
cultured on farms. All sources of supply present
economic opportunities but each faces major prob-
lems. Most natural fish stocks are heavily depleted
already, and continue to be over-exploited because
fisheries management is inadequate to counter the
drive to exploit. Aquaculture has made great pro-
gress in some countries, largely driven by markets
and specific innovations but ignoring externalities
such as the environment, feeds and social equity.
Stock restoration and stock enhancement show
promise for some species and some environments
but have received little development attention.
Whether the poor will rise on or submerge under
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the tide of fish demand depends on how affordable
fish remains, and what access they have to the
means of fish production for income and livelihood.
Policy, technical and business solutions are
needed to help the poor meet the challenges. The
solutions are location and country-specific, but ad-
vances should be sought on three fronts: (1) do-
mesticating key species for aquaculture production
systems and selecting good candidate species for
restoring and enhancing stocks in the wild, (2)
making fish trade, development assistance and
fisheries cooperation strategies coherent to en-
hance developing country capacity to capture equi-
table benefits of fish trade, and (3) managing
natural fisheries resources to restore them and
make them sustainable.

Introduction

For the world food outlook, one of the few points
of strong consensus is that fish supplies are chal-
lenged. Most natural fish stocks are unable to sus-
tain even their current productivity in the face of
heavy fishing pressure and declining environment
quality (Box 1). From these overstressed stocks we
presently extract 70% of the fish and other aquatic
resources we use directly for human food (about
70 of the 100 million metric tonnes (MMT) of fish
eaten). The remainder of our fish come from aqua-
culture, a sector that is expanding rapidly but un-
evenly, and that also faces challenges.

The progress of aquaculture has been largely
driven by markets and specific innovations, such
as success in captive breeding of prawns, but ig-
noring externalities such as the environment, feed
costs and sources, and social equity.

Most present forms of aquaculture are quite rudi-
mentary when compared with fully developed ag-
ricultural practices.
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Box 1. A sample of seminal papers from the last decade exposing the depleted state of world fisheries resource,
the declining state of the aquatic environment and the links with aquaculture

e FAO fisheries status reports compiled for the
1992 Rio de Janeiro World Summit on
Sustainable Development showed that only a
third of major fish stocks were capable of
sustaining greater harvests, about 40% were fully
exploited and could not produce more without
depleting the base stock and one-fourth were
overexploited and would produce greater catches
only if returned to a healthier state (FAO
1992a,b). The situation has not improved

dramatically since 1992, as evidenced by detailed

national fisheries status reports, e.g. Caton
(2002).

e Pauly et al. (1998) reported that marine food

webs, as well as those in the inland fisheries, have
been altered so that now more of the fish are from

lower on the food web. Myers and Worm (2003)
gave further evidence of this by describing
pervasive patterns of depletion of the large
predator fish high on the food webs. Jackson e
al. (2001) reviewed the history of whole-of-
ecosystem changes, triggered by fishing over
hundreds of years, to highlight the knock-on
effects of fishing.

e  Silvestre et al. (2003) demonstrated, with detailed

data from eight Asian countries, that the coastal
fisheries depletions are indeed widespread and
deep.

e  For the well-documented and collapsed cod
stocks of the North Atlantic, a series of papers
has shown in detail other features of these
fisheries depletions. Before their collapse in
1992, the Canadian stocks began to mature at
rapidly diminishing sizes and earlier ages (Olsen
et al. 2004); in the North Sea, Beaugrand et al.
(2003) found that rising sea temperatures since
the 1980s had added to fishing stresses on cod
and further reduced stocks by modifying the
ecosystem of microscopic plankton on which the
larval cod depended.

e Where data exist, marine and freshwater
ecosystems are being shown to be more and more
heavily impacted by greenhouse gases and land-
based pollutants, e.g. a new hypoxic zone has just
been identified off Oregon in the US (Grantham
et al. 2004).

e On balance, aquaculture adds to world fish
supplies but some aquaculture has negative
impacts on fish supplies through its demands for
fish in feed and through environmental
modifications that destroy natural fish habitat and
use wild fish seed (Naylor ez al. 2000).

They often rely on unimproved breeds, seed col-
lected from the wild or from newly captive brood-
stock, and are still experimenting with sustainable
farming systems.

The ‘third way’ to potentially increase fish produc-
tion is through artificial reseeding to the wild. The
technology to do this needs considerable develop-
ment for most species, although it is already very
successful for some situations, such as freshwater
fish in inland open water bodies in Bangladesh,
many species of shellfish in Japan and scallops in
New Zealand. Bell et al. (in press) recently re-
viewed the prospects for shellfish and concluded
that few marine fish resources would likely grow
through from the release of cultured juveniles, but
that reseeding of shellfish holds considerable
promise. At the same time, world fish demand is
like a rising tide, creating real opportunities for
fish producers and marketers, and often incentives
for quick and unsustainable gains. The tide of de-
mand is driven by a growing world population,
greater purchasing power in many developing
countries and mounting evidence and promotion of
the nutritional benefits of fish (Choo and Williams

2003). Delgado et al. (2003) modelled the rising
world demand for fish to 2020, using mainly popu-
lation and income parameters. The healthy life-
style drivers may push the demands even higher,
e.g. in the United States, consumers ate a record
amount of seafood in 2003, climbing from 15.6
pounds per person in 2002 to 16.3 pounds in 2003
(NOAA, National Oceanic and Atmospheric Ad-
ministration 2004). Delgardo et al. (2003) docu-
mented the trend over the last three decades for
developing countries to consume and produce
more fish, and projected that this trend would con-
tinue out to 2020, by when developing countries
are expected to produce 80% and consume three-
quarters of world fish.

A further characteristic of fish supply is the major
redistribution of fish by trade. By value, about
40% of the world fish supply is traded internation-
ally, compared to 10% for meat. The value of in-
ternational fish trade was US$60 billion in 2000.
In several fish-exporting Asian countries, foreign
exchange from fish exports balances import bills
for other foods. In the late 1990s, developing
countries became net fish exporters, but Delgado
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et al. (2003) predict that rising domestic demand
will lower the level of net developing country ex-
ports out to 2020. Average fish prices are also pro-
jected to rise.

Fish is already the subject of trade wars (e.g. dis-
putes over Vietnamese catfish exports to US; US
tariffs on shrimp imports and EU bans on shrimp
containing antibiotic residues), causing some eco-
nomic instability for the exporting countries. Fish-
ing subsidies have been the focus of a recent
campaign by the environment organisation WWF
(Schorr 2004). In addition to market controversies
over fish trade, concerns have also been raised
over the environment and trade, e.g. in the live fish
trade, over-exploitation of Galapagos sea cucum-
bers for export, and export-driven shrimp farm-
ing’s impact on the environment, and food security
and trade, e.g. coastal shrimp farming in India and
Tanzania.

Despite the bad press, Kurien (in press) found that
international trade has created national economic
benefits for many developing countries, large
numbers of jobs, especially for women, in the
processing sector and helped improve the standard
of the product. On the other hand, there is also
evidence that trade has taken some control out of
the hands of local fishers, pushing them to the lim-
its of their personal safety, and that the employ-
ment created for trade has little job security, offers
few worker benefits and is precarious as the trade
shifts.

Trade practice and policy — global and bilateral
— therefore will be critical determinants for fish
supply and the economy in developing countries.

Thirty-five million people are directly employed in
the fisheries sector (80% in fishing and 20% in
aquaculture) (FAO 2003), but the sector supports
several times this figure through their households
and the ancillary support sectors. The vast major-
ity of this employment is in developing countries
—mostly in Asia-Pacific. Employment in fisheries
is declining in developed countries, but tends to be
stable or increasing in many developing countries.

Many involved in the fish sector are poor, and
work under conditions that are recognised by the
ILO as the most dangerous of all occupations. Fa-
tality rates may be higher than police and fire-
fighters, and few are covered by any international
safety regulations (ILO 2004). Yet work in the sec-
tor can offer real solutions to development — em-
ployment in new occupations in fish farming, in

export processing factories and in community em-
powerment through new management regimes.

Overall, fish production and supply are local and
global matters, as is food security. By nature of its
economic value, fish usually helps food security
more through providing livelihood and income
than through direct consumption. Thus, whether
the poor rise on or submerge under the rising tide
of fish demand depends on what access they have
to the means of fish production, and fishing-related
labour for income and livelihood, as well as the
affordability of fish. The many contributions of
fish are well illustrated, for example, by how fish
appear in the Australian aid program as means of
livelihood to help landmine victims in Cambodia,
as small business enterprises for women in Indone-
sia, as post-disaster construction resources after
cyclone Linda in Vietnam, and as new enterprises
after water project construction and salvinia water
weed control in Vietnam and Sri Lanka, respec-
tively.

Supportive policy, technical and business solutions
are needed to help the poor meet the challenges.
Like the diversity of fish and fisheries, the solu-
tions are location and country specific. I propose
seeking solutions along three broad fronts, namely
(1) a serious commitment to domesticating key
species for aquaculture and selecting good candi-
date species and locations for reseeding, (2) help-
ing developing country fish workers capture
equitable benefits from fish production and trade
by making fish trade, development assistance and
fisheries cooperation coherent, and (3) helping
developing countries urgently address national and
local management of natural fisheries resources to
restore them to sustainability.

Domesticating key species for
aquaculture and reseeding

Although I remain hopeful that more effective
methods of fisheries management can be found in
time to restore natural resources, I accept that
aquaculture is very important for the future supply
and affordability of fish and other aquatic prod-
ucts. Therefore, we will have to seriously develop
aquaculture. Becoming serious means domesticat-
ing more species for aquaculture and, since there is
a large cost to domestication, carefully choosing
the species. Domestication' is at the heart of mak-

' Domestication — the evolution of plants or animals either natu-
rally or through artificial selection, to forms more useful to
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ing aquaculture more productive and fish more
affordable, for three reasons: domestication allows
us to develop improved breeds, and this usually
contributes about one-third of the long-term pro-
ductivity improvement in aquaculture — farm
management and better feeds are the other con-
tributors; species choice and domestication co-
evolve with farming practices and therefore tend to
drive farm and feed improvements to get the best
out of the breeds; and domestication, coupled with
the conservation of the diversity of genetic re-
sources, provides the long-term safety net for
weathering production crises such as devastation
from fish diseases and the impacts of climate
change. Despite the great desirability of domesti-
cation, many farmed species are far from being
domesticated, illustrating the rudimentary state of
much aquaculture.

Choosing species to culture and
domesticate

Too little attention is given to this step in aquacul-
ture development, and species choices are typi-
cally made on the basis of a few, albeit important,
criteria — usually market value and/or growth
rate. In the long term, farmers and consumers need
to be able to breed varieties of the farmed species
with characteristics suitable for a range of farm
conditions and markets. The breeding must be
backed up by in situ and ex situ genebanks to pro-
vide the raw material for further breeding. A wide
range of economic, biological and environmental
criteria should be considered in the choice of spe-
cies (Table 1).

Choice of species by the fish farmer is a dynamic
process influenced by factors at different scales.
At the farmers’ level, determinants include the
farmer’s own know-how, local practices, markets,
likely profitability and access to the support infra-
structure for aquaculture such as availability of
seed, feed and technical support. Indeed, most of
the small-scale fish farmers in the developing
world will start with growing the species that their

man ... ... characteristics of domestication are frequently ab-
sent in wild-types of the organisms and may constitute a nega-
tive genetic load for survival in the wild state’ (IBPGR 1991.
Elsevier’s Dictionary of Plant Genetic Resources. Compiled
by the International Board for Plant Genetic Resources. El-
sevier Science Publishers, Amsterdam.).

Table 1. A menu of criteria and sub-criteria for
species selection for aquaculture (adapted from Wil-
liams and Choo in prep.)

Criteria Sub-criteria

Economics Location

Production system

Scale of operation

Price structure

Traditions and food preference
Size of market

Organoleptic characteristics (colour,
appearance, texture, taste)

Suitability for and ease of processing

Indigenous/exotic species
Adaptability
Reproductive cycle

Biology

Egg, larval development and
availability of fry

Feed and nutritional requirements
and feed conversion efficiency

Growth rate

Tolerance ranges for environmental
conditions

Disease tolerance

Animal behaviour

Environmental Habitat use

maintenance Gene pool contamination
Escape of exotics

Unsustainable use of chemicals and
drugs in culture practices

government research agencies are studying and
those for which the development assistance or-
ganisations offer project technical help. In some
cases, such as the Malaysia cockle farming indus-
try, the fishers themselves pioneered the farming
system which is based on spat collection and
grow-out. Research agencies and development as-
sistance agencies have a responsibility to do their
own careful planning in choosing aquaculture spe-
cies for research and dissemination — because not
only are their research programs dependent on
making sensible choices, but their choices have a
large bearing on the farmer’s choices of species.

One major challenge for species choice is to bal-
ance the investment in domesticating and improv-
ing breeds of known desirable species with that of
bringing new species into culture. Research infor-
mation and more formal decision support and pri-
ority-setting tools can help decision-makers and
stakeholders set objectives and multiple criteria
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(such as those selected from Table 1), and weigh
quantitative and qualitative factors, for several po-
tential aquaculture species. The species choice
process, if rigorous, also provides good informa-
tion on gaps in knowledge that need to be filled if
culture of the chosen species is to succeed.

Food security objectives can readily be used to
guide species choice in aquaculture. The poor can
benefit from choice of appropriate species as con-
sumers and/or producers: if more low-value fish
are farmed, then fish will be more affordable; and
if more species of fish are able to be farmed with
little capital input, then more of the poor can be-
come fish farmers. In designing its aquaculture
research programs, WorldFish Center placed em-
phasis on species choice (ICLARM 2000), and
developed a program that covered species from
pearl oysters to tilapia, depending on the condi-
tions in which aquaculture was practiced.

Environmental and feed requirements — e.g. habi-
tat needs, carnivorous vs herbivorous species —
can also be defined to guide decisions on those
species for which aquaculture is more likely to be
sustainable in the long term.

The list of candidate aquatic organisms appears
large, e.g. FishBase (www.fishbase.org) lists
nearly 30 000 finfish species alone. However, only
130 finfish are farmed in such quantities that they
receive a mention by name in the official FAO
global statistics, and of these, only 30 species of
carps, tilapias and salmonids produce most of the
world’s cultured finfish. Few new species, how-
ever, will become major global producers because
the exploratory development of aquaculture to date
has picked the ‘easy’ species and already brought
them into culture. Indeed, many of the recent at-
tempts to domesticate fish have chosen high-value
and over-fished marine species such as the north-
ern cod (Gadus morhaus) and Asia-Pacific grou-
pers in desperate attempts to fill gaps in market
demand. None of these species are ‘easy’; this
could have been predicted advance by taking a
well-considered approach to their choice. But ease
of culture may still not deter attempts at domesti-
cation if the species is special enough. Even so, the
more considered approach to species selection will
be valuable, as it will enable the proponents to
identify the bottle-necks and pay special attention
to these (e.g. see Williams and Primavera 2001).

With a more considered approach to species
choice, more species can become important na-
tional and local culture species, even if few go on

to become globally prominent. For example, the
culture of the Australian silver perch (Bidyanus
bidyanus) is an excellent example of careful and
well-planned species selection using a native spe-
cies (Rowland ef al. 1998). In Bangladesh, small
native freshwater species are being chosen for cul-
ture along with the large carps, catfish and tilapia
that have dominated the early days of aquaculture.
The price of the small, locally-preferred species is
now high, and some are found to have very high
vitamin A content (Thilsted and Roos 1999).

Domestication through selective
breeding

Following choice of species for culture, domesti-
cation of a species starts with closing its life cycle,
i.e. breeding the species and growing it to breed
again in captivity. At the present early stage of
aquaculture development, many farmed species
still have open life cycles (Table 2), including
many of the species of fish and other aquatic or-
ganism that produce the bulk of the world aquacul-
ture harvest (Table 3).

Freshwater fish, such as carps and tilapias, and
some fish that migrate between salt and freshwa-
ter, such as salmons and trouts, have proven the
easiest to breed in captivity and are now also the
most advanced in domestication. All fish species
for which the life cycle is closed are domesticated
to some extent, since they are amenable to growth
in captivity and therefore could be classified as
forms ‘more useful to man’. An advance of the last
30 y in aquaculture is artificial selection that is
directed to create strains more suitable for wide-
spread and intense human use.

The leading examples are Atlantic salmon in Nor-
way (begun in the 1970s), Nile tilapia (begun by
WorldFish Center and partners, including Norway
and Philippines — see review in Acosta and Wil-
liams 2001), and Chinese carps. Other species are
now in the early stages of rigorous selective breed-
ing but it is still relatively rare to have a properly
conducted selection program for major aquaculture
species. At the same time, investments are also in
train to produce genetically modified fish in an
effort to leapfrog the more standard approaches to
genetic improvement through selective breeding.
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Table 2. Sources of seed in different aquaculture
operations. Shaded rows are those for which the life
cycle is closed. (Source: adapted from Williams and

Choo in prep.)

Table 3. Summary information on aquaculture spe-
cies with closed life cycles and for which some at-
tempts have been made and some success achieved
towards domestication (Source: Williams 1999)

Source of
seed/fry/fingerlings

Examples

FAO: 233 named species used in annual detailed
aquaculture statistics

Self-recruiting:
natural or semi-
controlled seeding
from natural
sources

Grow-out:
juveniles from wild

Wild seed/fry
collection:
deliberate
collection of seed
from wild

Hatchery reared:
raising of seed/fry
of wild-caught
adults in hatchery

Shrimp larvae and post larvae in
coastal extensive farm ponds in
tropical Asia; numerous small
native fish, shrimps, crabs and
molluscs in rice fields in Asia

Southern bluefin tuna (Thunnus
maccoyi), Australia; grouper
(Epinephelus spp.), Asia
Milkfish (Chanos chanos) in the
Philippines; giant tiger shrimp
(Penaeus monodon) in Asia,
Pacific

Giant tiger shrimp (Penaeus
monodon) in Asia Pacific,
grouper (Epinepheleus spp.), sea
bass (Lates calacrifer) in Asia

prior to release into
culture operation
Closed life cycle:
as above but from
parents also raised
in hatchery

Tilapia, carps (many species)

Domesticated: all Atlantic salmon (Salmo salar),

seed/fry developed  Nile tilapia (Oreochromis

to forms targeted to  nilotica), some strains of shrimp

aquaculture needs  (e.g. Penaeus stylioristris in new
Caledonia, French Polynesia)

Freshwater fish:
Carps: 19 of 24 named species
Tilapias and other cichlids: 8 of 11 named species
Miscellaneous FW fishes: 22 of 38 named species

Diadromous fish (fish that migrate between fresh and
salt water):

Salmons, trouts, smelts: 9 of 10 named species
Sturgeons: 3 of 4 named species
FEels: 0 of 4 named species
Miscellaneous diadromous fish: 2 of 3 named spp.
Marine and brackishwater fish:
Unknown number of 37 species
Crustaceans:

Four of 60 farmed species are in early stages of
domestication (Pullin ez al. 1998)

These developments are of interest but I do not
believe they will have an immediate impact on
aquaculture for food security.

Most current aquaculture production is from the
domesticated species, and for many of these spe-
cies the price of fish is much reduced as a result of
the more efficient production and marketing.

A global example of the declining price of fish is
the Atlantic salmon, which was once a luxury food
item and is now widely available around the world
at reasonable cost. Between 1989 and 1994, the
average world price of salmon and trout declined
by 21%, from US$3500 per tonne to $2750 per
tonne (in current dollars). This decline in price
occurred despite a major challenge from a viral
disease that affected the Atlantic salmon in the
period but which breeding helped overcome. Dur-
ing this period, prices of most other seafood

remained stable or increased (FAO statistics
quoted in Delgado and Courbois 1997). Species
choice and domestication cannot occur without
strong research backing and strong international
sharing of experience. Many of the species, exotic
and endemic, are shared across national borders,
and most of the biological, engineering, economic
and social research developments benefit from sci-
ence as a global public good. In the case of fish
domestication, aquaculture science has another
deep additional pool of knowledge and experience
on which to draw, namely that from terrestrial
animal and plant domestication which are much
more advanced compared to fish.

Making fish trade, development
assistance and fisheries
cooperation strategies coherent

Fish trade is pivotal to fish supplies and the distri-
bution of benefits from fish, including to the poor.
Over the last decade, shifts in balances of fish
trade have been rapid. For example, at the start of
the 1990s, the United States was the biggest fish
exporter in the world, but at the end of the 1990s
Thailand held this position and the United States
was running a fish trade deficit. Despite world
shifts, Australia has maintained a fish trade sur-
plus, now at about A$0.3 million (ABARE 2003).
Kurien (in press) identified the paucity of informa-
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tion on the question of how rapid development in
fish trade has affected food security and people.

In countries in the Asia-Pacific where fish trade is
buoyant, Australian development assistance could
help make that trade as stable as possible, using
the experience of our own export-oriented agricul-
tural sector.

In the face of the rapid developments and accom-
panying lack of information of their effects, I rec-
ommend policy, economic and social research to
examine the linkages between trade, food security
and fish production in key fish-producing coun-
tries. From an Australian perspective, this research
should be directed to key questions for fish trade,
development assistance and fisheries cooperation
in partner countries. These questions could look at
domestic production, trade and environment links,
technologies, industry structures and employment
affected by trade changes, and the sorts of entitle-
ments questions raised by Kurien (in press). The
research should also seek to strengthen the grow-
ing cadre of fisheries policy analysts in developing
Asian countries, such as those involved in the
nine-country study led by WorldFish Center on the
supply and demand for fish and the technologies
that will affect this in each country.

Kurien (in press) addressed trade and food security
through examining four types of entitlements —
production, trade, labour and transfer-based enti-
tlements — and 11 case studies, including Fiji, the
Philippines, Thailand and Sri Lanka from Asia
Pacific. He found that the trade and food security
links are complex and multi-layered, and on bal-
ance had brought many benefits as described
above. Although there was no evidence of fish ex-
ports lessening the fish available for local food,
‘the shark’s share of the benefits from interna-
tional fish trade accrue somewhere between the
rich-country consumer and the poor-country pro-
ducer’. Kurien suggested the need for ‘guided out-
comes’ to address the food security dimensions of
international fish trade. These would include better
understanding of the ‘chain of custody’ of fish in
trade to enable participation by poorer segments of
society, and trade infrastructure that enhances do-
mestic product and coastal communities at the
same time as international product quality.

Managing natural fisheries
resources to restore them and
make them sustainable

Despite the global consensus on the problems of
world fisheries, too little of the urgency at the
global level is able to be translated into effective
action in fisheries management on the ground and
in the water. What is sorely needed is the capacity
to act in fisheries management, and this ultimately
has to come from national and local efforts, often
supported by development assistance — not from
papers on the global situation in the journals Sci-
ence and Nature, although these have helped bring
the fisheries situation to the attention of develop-
ment assistance agencies such as the World Bank
and stimulated a new World Bank fisheries Ap-
proach Paper.

The capacity to act on fisheries management does
not come easily anywhere in the world. Fisheries
are not considered politically important even in
those countries with large fisheries and many fish-
ery-dependent people. Many politicians and even
some senior ministry officials do not understand
the basics of managing the fishery resource. They
do not see that more fishing leads ultimately to
fewer fish when the removals of fish by fishing
become so high that the remaining fish cannot re-
produce fast enough to replace them. And even
where there is a basic understanding of the need
for restraint in fisheries exploitation for the sake of
the long-term productivity of the resource, re-
straint is difficult to achieve.

New ways of handling fisheries issues are being
sought and found through three increasingly-
proven approaches: new fisheries governance re-
gimes with the capacity to reduce fishing effort;
connecting fisheries policies more strongly to
those for the rest of the economy and the environ-
ment; and finding other ways of producing fish
such as through aquaculture and re-seeding.

Fisheries governance changes over the last decade
have been quite profound in many tropical devel-
oping countries. Governments have begun to share
management roles and responsibilities, and pro-
vide greater empowerment of the fishers and other
stakeholders in fisheries governance. In countries
such as Bangladesh, the Philippines and Western
Samoa, this process has proceeded quite a long
way and unleashed thousands of innovative local
fishery management schemes, many of which are
starting to yield positive results on local fisheries.
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Local capacity to understand the technical, legal
and economic options has to be built. Often this
capacity is helped through aid projects and in-
volvement of local non-government organisations.
WorldFish Center has studied the changes first
hand through its co-management project (Vish-
wanathan et al. 2003) and shown the challenges
and successes of the approach.

At the heart of these governance changes is the
explicit or implicit definition of individual or col-
lective fishing rights. Just as agrarian land reform
and creating secure title to land and other assets is
vital to the conduct of all business on the land (de
Soto 2000), so the definition and assignment of
fishing rights is critical to the success of fisheries
governance (Hannesson ef al. 2000). The transition
costs to rights-based systems will often be daunt-
ing, but the costs of not making the transition may
be even higher in the long run. The East Asia Seas
Congress and Ministerial Meeting 2003 concluded
that new socially-just and rights-based fisheries
systems were urgently needed in the region.

Fisheries have been marginal activities in many
countries, carried out by people in remote commu-
nities with few links to the mainstream and little
served by mainstream services such as health and
education. The growing prominence of fisheries
issues and the spread of national economic activity
are drawing fisheries more into the mainstream.
For example, countries now recognise that many
of the solutions to fisheries problems lie outside
the sector itself. The problem of too many fishers
will need to be solved by alternative livelihoods
outside fisheries. Some of the problems of declin-
ing fisheries resources need to be solved by clean-
ing up pollution in the aquatic environment and
zoning the coasts to accommodate different uses.
Protected areas are an important tool for protecting
fisheries and link well with new devolved and
right-based governance mechanisms (EAS 2003).
Important intellectual developments are occurring
in the elaboration of the concept of ecosystem-
based fisheries management approaches (Garcia et
al. 2003; Browman and Stergiou 2004; Pikitch et
al. 2004).

Even as new governance mechanisms and greater
connectivity with the sector is starting to occur, the
countries still need ways to produce more fish to
meet growing demands. Aquaculture is usually
given prominence as the main solution. However,
re-seeding of some stocks should also be given
serious attention, especially some coastal shellfish

and inland finfish. Bell et al. (in press) point to the
successes to date in stock enhancement, but warn
that careful research needs to be done to ask the
right questions before embarking on stock en-
hancement programs. The questions would include
the spatial scale of the re-seeding, how many seed
would be needed and at what cost, the likely im-
pacts on the existing stock (if any), the trade-offs
with different alternatives such as better fisheries
management leading to natural regeneration, and
the questions of the genetic diversity of the re-
seeded stock. These questions are being systemati-
cally explored with sea-cucumber re-seeding re-
search in the Pacific by WorldFish Center,
supported by ACIAR, and early results are promis-
ing.

Therefore, despite the bleak picture painted by
crisis reports from fisheries, hope does exist for
paths forward. The governance, economic integra-
tion and new production methods together offer
promise. Many of the countries of the Asia Pacific
region are already embracing these methods, often
with the help of Australian aid, fisheries coopera-
tion and international agricultural research pro-
grams.

I would like to suggest that Australia has a chance
to take these important but often dispersed fish-
related activities further by developing a fisheries
thematic strategy such as it did with water last year
(AusAID 2003). This strategy could add value to
the existing activities by defining the fisheries
challenges, examining options and resources avail-
able for their solution — including Australian or-
ganisations and their expertise — and creating
focus on the most promising strategies.

Conclusion

Fish play an important but under-recognised role
in sustaining food security in many developing
countries. The importance of fish is coming more
to the fore, however, as the state of world fish
stocks is revealed to be parlous, and as the tide of
fish demand keeps rising.

The challenges of meeting future world fish supply
needs and improving food security are indeed
daunting, and the complex and multi-layered na-
ture of fish supply and food security issues adds to
the challenges but also gives many avenues for
positive actions. I have proposed the need to tackle
the challenges along three fronts — becoming se-
rious about aquaculture development by taking a
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domestication approach; making coherent the ac-
tions on fish trade, development assistance and
fisheries cooperation; and tackling the challenges
of managing fisheries to restore them and make
them sustainable.

I would like to point out a common underlying
theme for each of these fronts — namely their de-
pendence on international, cooperative and mutu-
ally beneficial research. All three approaches —
domestication, coherent trade support and better
fisheries management — cannot proceed without
being informed by insights and knowledge gained
from research. Australia can help by applying its
own research capacity, but it can make that capac-
ity go much further by reaching out and building
the capacity on the ground in our regional partner
countries. So I will leave you with the thought that
science, including fisheries science, is one of the
most powerful political bridges between countries.

References

ABARE 2003. Australian Fisheries Statistics. ABARE,
Canberra, 21 pp.

Acosta, B.O. and Williams, M.J. 2001. The role of an in-
ternational research organization in tilapia aquacul-
ture. In: Subasinghe, S. and Singh, T. (eds) Tilapia:
Production, Marketing and Technology Develop-
ments. Proceedings of the Tilapia 2001 Interna-
tional Technical and Trade Conference on Tilapia,
28-30 May 2001, Kuala Lumpur, Malaysia, pp. 49—
64.

AusAID 2003. Making Every Drop Count: Water and Aus-
tralian Aid. AusAID, Canberra, 19 pp.

Beaugrand, G., Brander, K.M., Lindley, J.A., Souissi, S.
and Reid, P.C. 2003. Plankton effect on cod re-
cruitment in the North Sea. Nature 426, 661-664.

Bell, J.D., Rothlisberg, P.C., Munro, J.L., Loneragan, N.R.,
Nash, W.J., Ward, R.D. and Andrew, N.L. (in
press) Restocking and stock enhancement of marine
invertebrates. Reviews in Marine Biology.

Browman, H.I. and Stergiou, K.I. 2004. Perspectives on
ecosystem-based approaches to fisheries manage-
ment. Marine Ecology Progress Series 274, 869—
303.

Caton, A (ed.) 2002. Fishery Status Reports 2000-2001:
Resource Assessments of Australian Common-
wealth Fisheries. Bureau of Rural Sciences, 252
pp.

Choo, P.S. and Williams, M.J. 2003. Fisheries production
in Asia: its role in food security and nutrition. Naga
WorldFish Center Quarterly 26, April-June, 11—
16.

de Soto, H. 2000. The Mystery of Capital: Why Capitalism
Thrives in the West and Fails Everywhere Else. Ba-
sic Books, New York.

Delgado, C.L., Wada, N., Rosegrant, M.W., Meijer, S. and
Ahmed, M. 2003. Fish to 2020: Supply and De-
mand in Changing Global Markets. IFPRI and
WorldFish Center, 226 pp.

Delgado, C.L. and Courbois, C. 1997. Changing fish trade
and demand patterns in developing countries and
their significance for policy research. Paper pre-
pared for Issues, Priorities and Needs, the Interna-
tional Consultation on Fisheries Policy Research in
Developing Countries, 2—5 June 1997, Hirtshals,
Denmark, 32 pp.

EAS (East Asian Seas Congress) 2003. Saving the Fisher-
ies of the East Asia Seas. Report from the Fisheries
and Aquaculture Workshop of the East Asia Seas
Congress, 89 December 2003, 5 pp.
http://www fishforall.org and
http://www.pemsea.org/

FAO 1992a. Review of the State of World Fishery Re-
sources. Part 1. The Marine Resources. FAO Fish-
eries Circular 710 (Rev. 8, Part 1), FAO, Rome,
114 pp.

FAO 1992b. Review of the State of World Fisheries Re-
sources. Part 2. Inland Fisheries and Aquaculture.
FAO Fisheries Circular 710 (Rev. 8, Part 2), FAO,
Rome, 26 pp.

FAO 2003. The State of World Fisheries and Aquaculture,
2002. FAO, Rome.

Garcia, S.M., Zerbi, A., Aliaume, C., Do Chi, T. and Las-
sarre, G. 2003. The Ecosystem Approach to Fisher-
ies. Fisheries Report No. 443. FAO, Rome.

Grantham, B.A., Chan, F., Nielsen, K.J., Fox, D.S., Barth,
J.A., Huyer, A., Lubchenco, J. and Menge, B.A.
2004. Upwelling-driven nearshore hypoxia signals
ecosystem and oceanographic changes in the north-
east Pacific. Nature 429, 749-754.

Hannesson, R., Fraser, D., Garcia, S., Kurien, J., Makuch,
Z., Sissenwine, M., Valdimarsson, G. and Wil-
liams, M. 2000. Governance for a Sustainable Fu-
ture: Il Fishing for the Future. A report by the
World Humanity Action Trust, 67 pp.

ICLARM 2000. Farming fish the right way. Focus for Re-
search April 2000, 3(2), 1-4.

ILO 2004. ILO Conference moves to improve safety, work-
ing conditions in fishing sector. ILO Press Release,
15 June 2004 (ILO/04/30).

Jackson, J., Kirby, M., Berger, W., Bjorndal, K., Botsford,
L. et al. 2001. Historical overfishing and the recent
collapse of coastal ecosystems. Science 297, 629—
637.

FISH, AQUACULTURE AND FOOD SECURITY

PAGE 11



Kurien, J. (in press). Fish Trade for the People: Towards
Understanding the Relationship between Interna-
tional Fish Trade and Food Security. FAO, Rome.

Myers, R.A. and Worm, B. 2003. Rapid worldwide deple-
tion of predatory fish communities. Nature 423,
280-283.

Naylor, R.K., Goldburg, R.J., Primavera, J.H., Kautsky, N.,
Beveridge, M.C.M., Clay, J., Folke, C., Lubchenco,
J., Mooney, H. and Troell, M. 2000. Effect of aqua-
culture on world fish supplies. Nature 405, 1017—
1024.

NOAA 2004. Seafood Consumption Rose Again in 2003.
http://www.noaanews.noaa.gov/stories
2004/s2322.htm

Olsen, E.M., Heino, M., Lilly, G.R., Morgan, M.J., Brattey,
J., Ernande, B. and Dieckmann, U. 2004. Matura-
tion trends indicative of rapid evolution preceded
the collapse of northern cod. Nature 428, 932-935.

Pauly, D., Christensen, V., Dalsgaard, J., Froese, R. and
Torres Jr., F. 1998. Fishing down marine food
webs. Science 279, 860—-863.

Pikitch, E.K., Santora, C., Babcock, E.A., Bakun, A., Bon-
fil, R., Conover, D.O., Dayton, P., Doukakis, P.,
Fluharty, D., Heneman, B., Houde, E.D., Link, J.,
Livingston, P.A., Mangel, M., McAllister, M.K.,
Pope, J. and Sainsbury, K.J. 2004. Ecosystem-based
fishery management. Science 305, 346-347.

Pullin, R.S.V., Williams, M.J. and Preston, N. 1998. Do-
mestication of crustaceans. (Review article). Asian
Fisheries Society 11, 59—69.

Rowland, S.J., O’Conner, P.F., Ogburn, D.M. and Lyall,
L.R. 1998. Culture of the Australian freshwater sil-
ver perch: research and policy for the development
of an environmentally-sound industry. Aquaculture
Asia 3(4), 6-9.

Schorr, D. 2004. Healthy Fisheries, Sustainable Trade:
Crafting New Rules On Fishing Subsidies In The
World Trade Organization. A WWEF Position Paper
and Technical Resource, 199 pp.

Silvestre, G., Stobutzki, 1., Ahmed, M., Valmonte-Santos,
R.A., Luna, C., Lachica-Alino, L., Munro, P.,
Christensen, V. and Pauly, D. 2003. Assessment,
Management and Future Directions for Coastal
Fisheries in Asian Countries. WorldFish Center
Conference Proceedings 67, 1120 pp. and
www.worldfishcenter.org/trawl/.

Thilsted, S.H. and Roos, N. 1999. Policy issues on fisher-
ies in relation to food and nutrition security. In:
Ahmed, M., Delgado, C., Sverdrup-Jensen, S. and
Santos, R. A.V. (eds) Fisheries Policy Research in
Developing Countries: Issues, Priorities and
Needs. ICLARM Conference Proceedings 60, 112

Pp; pp- 61-69.

Vishwanathan, K.K., Nielsen, J.R., Dengbol, P., Ahmed,
M., Hara, M. and Raja Abdullah, N.M. 2003. Fish-
eries Co-Management Policy Brief: Findings from
a World Wide Study. WorldFish Center Policy Brief
No. 2, 26 pp.

Williams, M.J. and Choo, P.S. (in prep.). Species selection:
a driver of aquaculture development. For submis-
sion to Aquaculture Economics and Management.

Williams, M.J. 1999 Choosing species to domesticate.
Keynote address, Aquaculture and Environment
Session, World Aquaculture 99, Sydney Australia,
26 April-2 May 1999.

Williams, M.J. and Primavera, J.H. 2001. Choosing tropi-
cal portunid species for culture, domestication and
stock enhancement in the Indo-Pacific. Asian Fish-
eries Science 14, 101-111.

PAGE 12

FISH, AQUACULTURE AND FOOD SECURITY




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslon-Bold
    /ACaslon-BoldItalic
    /ACaslon-Italic
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdLibBT-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramondPro-Semibold
    /AGaramondPro-SemiboldItalic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AJensonPro-Bold
    /AJensonPro-BoldIt
    /AJensonPro-It
    /AJensonPro-Lt
    /AJensonPro-LtIt
    /AJensonPro-Regular
    /AJensonPro-Semibold
    /AJensonPro-SemiboldIt
    /AlexaStd
    /Algerian
    /AllegroBT-Regular
    /AlternateGothicNo2BT-Regular
    /Americana
    /Americana-Bold
    /AmericanaBT-Italic
    /Americana-ExtraBold
    /Americana-Italic
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /AmerigoBT-BoldA
    /AmerigoBT-BoldItalicA
    /AmerigoBT-ItalicA
    /AmerigoBT-MediumA
    /AmerigoBT-MediumItalicA
    /AmerigoBT-RomanA
    /AmerTypewriterITCbyBT-Medium
    /Anna
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BakerSignet
    /BalloonBT-Bold
    /BalloonBT-ExtraBold
    /BalloonBT-Light
    /BankGothicBT-Medium
    /BaskOldFace
    /Bauhaus93
    /BellCentennialBT-BoldListing
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernStd-Bold
    /BernhardModernStd-BoldIt
    /BernhardModernStd-Italic
    /BernhardModernStd-Roman
    /Birch
    /BirchStd
    /BlackadderITC-Regular
    /Blackoak
    /BodoniBT-Book
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BosisForAgfa-Bold
    /BosisForAgfa-Light
    /BosisForAgfa-Medium
    /BosisForAgfa-SemiBold
    /BradleyHandITC
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /Brush445BT-Regular
    /BrushScriptMT
    /BrushScriptStd
    /CaflischScriptPro-Regular
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Calligraphic421BT-RomanB
    /Castellar
    /Centaur
    /Century725BT-Black
    /Century725BT-Bold
    /Century725BT-BoldCondensed
    /Century725BT-Italic
    /Century725BT-Roman
    /Century725BT-RomanCondensed
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-Bold
    /CenturyOldStyle-Italic
    /CenturyOldStyle-Regular
    /CenturyOldStyleStd-Bold
    /CenturyOldStyleStd-Italic
    /CenturyOldStyleStd-Regular
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Light
    /ChaparralPro-LightIt
    /ChaparralPro-Regular
    /ChaparralPro-Semibold
    /ChaparralPro-SemiboldIt
    /CharlemagneStd-Bold
    /CharlemagneStd-Regular
    /CharlesworthBold
    /CharterBT-Black
    /CharterBT-BlackItalic
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CharterITCForAgfa-Black
    /CharterITCforAgfa-Bold
    /CharterITCForAgfa-Regu
    /CharterITCForAgfa-ReguItal
    /Cheltenham-Bold
    /Cheltenham-BoldItalic
    /Cheltenham-Book
    /Cheltenham-BookItalic
    /Cheltenham-Light
    /Cheltenham-LightItalic
    /Cheltenham-Ultra
    /Cheltenham-UltraItalic
    /Chiller-Regular
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /CloisterBlackBT-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-BoldCond
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CurlzMT
    /DauphinPlain
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /DeVinneBT-Italic
    /DeVinneBT-Roman
    /DomBoldBT-Regular
    /DomCasualBT-Regular
    /DomDiagonalBT-Bold
    /DomDiagonalBT-Regular
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /English111PrestoBT-Regular
    /English111VivaceBT-Regular
    /EngraversMT
    /EngraversOldEnglishBT-Bold
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Esprit-Black
    /Esprit-BlackItalic
    /Esprit-Bold
    /Esprit-BoldItalic
    /Esprit-Book
    /Esprit-BookItalic
    /Esprit-Medium
    /Esprit-MediumItalic
    /EurostileBold
    /EurostileBoldOblique
    /FelixTitlingMT
    /Fenice-Bold
    /Fenice-BoldOblique
    /FeniceITCbyBT-Bold
    /FeniceITCbyBT-BoldItalic
    /FeniceITCbyBT-Regular
    /FeniceITCbyBT-RegularItalic
    /Fenice-Light
    /Fenice-LightOblique
    /Fenice-Regular
    /Fenice-RegularOblique
    /Fenice-Ultra
    /Fenice-UltraOblique
    /Flora-Bold
    /Flora-Medium
    /FolioBT-Bold
    /FolioBT-Book
    /FolioBT-ExtraBold
    /FootlightMTLight
    /Formal436BT-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /French111BT-Regular
    /FrenchScriptMT
    /FrizQuadrata
    /FrizQuadrata-Bold
    /Fujiyama2Italic
    /Fujiyama2Plain
    /FujiyamaBlackPlain
    /FujiyamaBoldItalic
    /FujiyamaExtraBoldItalic
    /FujiyamaExtraBoldPlain
    /FujiyamaItalic
    /FujiyamaLightItalic
    /FujiyamaLightPlain
    /FujiyamaPlain
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Galliard-Black
    /Galliard-BlackItalic
    /Galliard-Bold
    /Galliard-BoldItalic
    /Galliard-Italic
    /Galliard-Roman
    /Galliard-Ultra
    /Galliard-UltraItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Geometric231BT-BoldC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Giovanni-Black
    /Giovanni-BlackItalic
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-Book
    /Giovanni-BookItalic
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HankBT-Roman
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Hooge0565
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Humanist777BT-BlackB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /Impact
    /ImpressBT-Regular
    /ImprintMT-Shadow
    /Incised901BT-NordItalic
    /InformalRoman-Regular
    /Isabella
    /ItcEras-Bold
    /ItcEras-Book
    /ItcEras-Demi
    /ItcEras-Light
    /ItcEras-Medium
    /ItcEras-Ultra
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /Jokerman-Regular
    /JuiceITC-Regular
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /Kaufmann
    /Kaufmann-Bold
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /KozGoPro-Heavy
    /KozGoPro-Medium
    /KozGoStd-Bold
    /KozGoStd-ExtraLight
    /KozGoStd-Heavy
    /KozGoStd-Light
    /KozGoStd-Medium
    /KozGoStd-Regular
    /KozMinPro-Bold
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinStd-Bold
    /KozMinStd-ExtraLight
    /KozMinStd-Heavy
    /KozMinStd-Light
    /KozMinStd-Medium
    /KozMinStd-Regular
    /KristenITC-Regular
    /KunstlerScript
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LiorahBT-Regular
    /Lithograph-Bold
    /LithographLight
    /LithosPro-Black
    /LithosPro-Bold
    /LithosPro-ExtraLight
    /LithosPro-Light
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Machine
    /Machine-Bold
    /Madrone
    /Magneto-Bold
    /MaiandraGD-Regular
    /Map-Symbols
    /MaturaMTScriptCapitals
    /MelanieBT-Roman
    /MesquiteStd
    /MicrosoftSansSerif
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /MinionStd-Black
    /MissyBT-Roman
    /MisterEarlBT-Regular
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MurphyScript
    /Myriad-CnBold
    /Myriad-CnBoldItalic
    /Myriad-CnItalic
    /Myriad-CnSemibold
    /Myriad-CnSemiboldItalic
    /Myriad-Condensed
    /MyriadPro-Black
    /MyriadPro-BlackCond
    /MyriadPro-BlackCondIt
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightCond
    /MyriadPro-LightCondIt
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldCond
    /MyriadPro-SemiboldCondIt
    /MyriadPro-SemiboldIt
    /MyriadStd-Sketch
    /MyriadStd-Tilt
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskerville-Roman
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldCondensed
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Demi
    /NewsGothicBT-DemiItalic
    /NewsGothicBT-ExtraCondensed
    /NewsGothicBT-Italic
    /NewsGothicBT-ItalicCondensed
    /NewsGothicBT-Light
    /NewsGothicBT-LightItalic
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NewsGothicStd
    /NewsGothicStd-Bold
    /NewsGothicStd-BoldOblique
    /NewsGothicStd-Oblique
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuevaStd-Bold
    /NuevaStd-BoldItalic
    /NuevaStd-Italic
    /NuevaStd-Light
    /NuevaStd-LightItalic
    /NuevaStd-Regular
    /NuptialBT-Regular
    /OCRA
    /OCRA-Alternate
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OptimaBold
    /OptimaOblique
    /Orator
    /Orator-Slanted
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Pica10PitchBT-Roman
    /Playbill
    /PoorRichard-Regular
    /Poplar
    /PoplarStd
    /PosterBodoniBT-Roman
    /PrestigeEliteStd
    /PrestigeEliteStd-Bd
    /PrestigeEliteStd-BdSlanted
    /PrestigeEliteStd-Slanted
    /Pristina-Regular
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RosewoodStd-Fill
    /RosewoodStd-Regular
    /RotisSansSerif
    /RotisSansSerif-Bold
    /RotisSansSerif-ExtraBold
    /RotisSansSerif-Italic
    /RotisSansSerif-Light
    /RotisSansSerif-LightItalic
    /RotisSemiSans
    /RotisSemiSans-Bold
    /RotisSemiSans-ExtraBold
    /RotisSemiSans-Italic
    /RotisSemiSans-Light
    /RotisSemiSans-LightItalic
    /RotisSemiSerif
    /RotisSemiSerif-Bold
    /RotisSerif
    /RotisSerif-Bold
    /RotisSerif-Italic
    /RyanBT-Heavy
    /RyoDispStd-Bold
    /RyoDispStd-ExtraBold
    /RyoDispStd-Heavy
    /RyoDispStd-Medium
    /RyoDispStd-SemiBold
    /RyoTextStd-ExtraLight
    /RyoTextStd-Light
    /RyoTextStd-Medium
    /RyoTextStd-Regular
    /ScriptMTBold
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Serpentine-Bold
    /Serpentine-BoldOblique
    /Serpentine-Light
    /Serpentine-LightOblique
    /Serpentine-Medium
    /Serpentine-MediumOblique
    /ShowcardGothic-Reg
    /Slimbach-Black
    /Slimbach-BlackItalic
    /Slimbach-Bold
    /Slimbach-BoldItalic
    /Slimbach-Book
    /Slimbach-BookItalic
    /Slimbach-Medium
    /Slimbach-MediumItalic
    /SnapITC-Regular
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SprocketBT-Regular
    /Square721Blk-Italic
    /Square721Blk-Normal
    /Square721-BoldItalic
    /Square721BT-Bold
    /Square721BT-BoldCondensed
    /Square721BT-BoldExtended
    /Square721BT-Roman
    /Square721BT-RomanCondensed
    /Square721BT-RomanExtended
    /Square721Demi-Italic
    /Staccato222BT-Regular
    /Staccato555BT-RegularA
    /Stencil
    /StencilStd
    /Swiss911BT-ExtraCompressed
    /SwitzerlandCondBlackItalic
    /SwitzerlandCondBlackPlain
    /SwitzerlandCondensedPSMT
    /SwitzerlandCondLightItalic
    /SwitzerlandCondLightPlain
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonBold
    /TektonBoldOblique
    /TempusSansITC
    /TheSansItalic
    /TheSansLightItalic
    /TheSansPlain
    /TheSansSemiBoldItalic
    /Tiepolo-Black
    /Tiepolo-BlackItalic
    /Tiepolo-Bold
    /Tiepolo-BoldItalic
    /Tiepolo-Book
    /Tiepolo-BookItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimpaniBoldItalic
    /TimpaniHeavyItalic
    /TimpaniHeavyPlain
    /TimpaniItalic
    /TimpaniPlain
    /Trajan-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trajan-Regular
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers
    /UniversOblique
    /VAGRoundedBT-Regular
    /Veljovic-Black
    /Veljovic-BlackItalic
    /Veljovic-Bold
    /Veljovic-BoldItalic
    /Veljovic-Book
    /Veljovic-BookItalic
    /Veljovic-Medium
    /Veljovic-MediumItalic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VivaStd-Bold
    /VivaStd-Light
    /VivaStd-Regular
    /VladimirScript
    /WarnockPro-Bold
    /WarnockPro-BoldCapt
    /WarnockPro-BoldDisp
    /WarnockPro-BoldIt
    /WarnockPro-BoldItCapt
    /WarnockPro-BoldItDisp
    /WarnockPro-BoldItSubh
    /WarnockPro-BoldSubh
    /WarnockPro-Capt
    /WarnockPro-Disp
    /WarnockPro-It
    /WarnockPro-ItCapt
    /WarnockPro-ItDisp
    /WarnockPro-ItSubh
    /WarnockPro-Light
    /WarnockPro-LightCapt
    /WarnockPro-LightDisp
    /WarnockPro-LightIt
    /WarnockPro-LightItCapt
    /WarnockPro-LightItDisp
    /WarnockPro-LightItSubh
    /WarnockPro-LightSubh
    /WarnockPro-Regular
    /WarnockPro-Semibold
    /WarnockPro-SemiboldCapt
    /WarnockPro-SemiboldDisp
    /WarnockPro-SemiboldIt
    /WarnockPro-SemiboldItCapt
    /WarnockPro-SemiboldItDisp
    /WarnockPro-SemiboldItSubh
    /WarnockPro-SemiboldSubh
    /WarnockPro-Subh
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WoodtypeOrnamentsStd
    /WoodtypeOrnaments-Two
    /ZapfChancery-MediumItalic
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


