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Indiscriminate fishing and poor mariculture practices are damaging marine habitats and populations across
the world’s oceans, endangering species and future food supply. This guidebook provides information on the
environmental impacts associated with the 67 most common types of seafood sold in Hong Kong. It is aimed
particularly at increasing understanding in the seafood trade of the issues, and provides guidance on how to
reduce the negative effects of consuming seafood.
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WWEF's mission is to stop the degradation of the planet’s natural environment
and to build a future in which humans live in harmony with nature, by:
e Conserving the world's biological diversity

* Ensuring that the use of renewable natural resources is sustainable
*  Promoting the reduction of pollution and wasteful consumption

AR BEEHEIEATERS - 528 wwh.org.hk/seafood °
For more information about WWF’s Seafood Choice Initiative, please go to
wwf.org.hk/seafood.

FSC

Mixed Sources
Product group from well-managed
forests, controlled sources and
recycled wood or fiber
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Common name  Origin Page | Common name Origin Page
Pacific salmon ~ Alaska, US 71 Clam China 87
Sardine Portugal 73 Black cod N America 89
Leopard coral trout Australia 75 Squid Global 91
Sea urchin S China Sea 77 Abalone China 93
Scallop China 79 Abalone Australia 95
Scallop Australia 81 Rock lobster W Australia 97
Chilean seabass S Georgia, UK~ 83 Rock lobster ~ E Australia 99
Geoduck clam N America 85 Oyster China 101
Common name Origin Page | Common name Origin Page
Atlantic salmon Norway 103 | Longfin grouper ~ SChinaSea 131
Bigeye SChinaSea 105 Orange-spotted grouper Thailand 133
Silver pomfret SChinaSea 107 | Mud crab China 135
Rockfish SChinaSea 109 | Golden threadfin bream S China Sea 137
Star snapper HongKong 111 Mangrove snapper Hong Kong 139
Turbot China 113 | Ling New Zealand 141
Tiger grouper SE Asia 115 | Horsehead SChinaSea 143
Sardine Thailand 117 | Pompano Hong Kong 145
Fan-bellied leatherjacket S ChinaSea 119 | Yellow croaker  China 147
White-spotted rabbitfish S China Sea 121 Yellowfin seabream  Hong Kong 149
Areolate grouper Hong Kong 123 | Yellowfin tuna Global 151
Duskytail grouper Hong Kong 125 | Squid SChinaSea 153
Giant grouper Hong Kong 127 | Sole New Zealand 155
Three-banded sweetlip Hong Kong 129

Common name Origin Page | Common name Origin Page
Bombay duck SChinaSea 157 | Horseshoe crab S China Sea 181
Hairtail SChinaSea 159 | Chilean sea bass Global 183
Flathead SChinaSea 161 | Swordfish Global 185
Unicorn leatherjacket S ChinaSea 163 | Shrimp China 187
High-finned grouper ~ SE Asia 165 | Cuttlefish S China Sea 189
Squaretail coral trout  SE Asia 167 | Abalone S Africa 191
Camouflage grouper  SE Asia 169 | King mackerel S China Sea 193
Leopard coral trout ~ SE Asia 171 Bluefin tuna Global 195
Orange roughy ~ Global 173 | Mantis shrimp S China Sea 197
Hong Kong grouper ~ China 175 | Humpheadwrasse ~ SEAsia 199
Red crab SChinaSea 177 | Caviar (Sturgeon)  Global 201
Shrimp SChinaSea 179 | Shark Global 203
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Introduction

Seafood consumption

in Hong Kong

People in Hong Kong love seafood.
In 2007, the Food and Agriculture Or-
ganisation of the United Nations (FAO)
reported that people in Hong Kong
consumed about 428,000 tonnes of sea-
food in 2005, meaning that every single
person in Hong Kong had eaten 62 kg

of seafood in that year alone. That is 3.6

times higher than the global average,
and more than double mainland China's
per capita consumption. It makes Hong
Kong the third largest per capita con-
sumer of seafood in Asia, and the 10%
largest in the world. So while Hong Kong
may be a small place, with a population
of nearly seven million and growing, it

eats considerable quantities of seafood.
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Introduction

Local seafood supply

The seas around Hong Kong contain
rich resources - the city first developed as
a fishing port more than a century ago -
with nearly 1,000 marine fish species, of
which more than 230 live in or close to
reefs. The South China Sea beyond Hong
Kong is also one of the most important

fishing grounds in the world.

After World War I, the fisheries
industry started to develop and the ex-

ploitation of wild-caught seafood species

increased. Unfortunately, the emphasis
on maximising production to meet the
demands of a fast-growing population,
alongside technological developments
such as the introduction of mechanical
engines and nets in the 1970s and lack
of management led to overfishing. The
amount of seafood caught in Hong Kong
reached its peak in the late 1980s and be-
gan to decline in the 1990s. A study from
the late 1990s reported that 12 out of the
17 most commercially important sea-
food species were overfished, with the
others pushed to the
limit of sustainability.
The average weight of
animals caught by bot-
tom trawlers was only
about 10 grams. Today,
the fishing boats of
Hong Kong only supply
about 10-15% of the to-
tal seafood consumed

here.

The South China
Sea outside Hong

Kong waters appears
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Introduction

to have been going the same way in

recent decades. Research shows that
most fish caught there are small ju-
veniles, and fishermen are having to
spend longer time at sea to catch the

same quantity of fish.

Aquaculture, or fish farming, got
its start in Hong Kong in the 1940s.
Initially the focus was on freshwater

fish such as snakehead, carp and

grass carp, which were raised
in ponds in the New Territories.
Sea species began to be farmed
in the late 1960s, in open floating
cages, located in sheltered bays
so they could withstand typhoons
and other severe weather. It is a
farming method that is still used
today, mainly for grouper, bream
and snapper. Production has de-
clined quickly in the last couple
of decades from its 1991 peak of
3,860 tonnes, with competition
from other places such as main-
land China and Southeast Asia,
the pollution of seawater and ur-
ban development, among other

factors, all taking their toll.

The result is that our demand for
seafood is much more than our local
fishing boats can harvest and our lo-
cal fish farms can produce. Seafood
eaten in Hong Kong comes from
more than 30 areas around the globe -
some as close as the Pearl River Delta
in mainland China, some as far away

as Antarctica.

11
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Introduction

Global seafood

supply

According to FAO, the global
quantity of wild-caught fish harvested
between 2000 and 2005 amounted to

between 91 to 96 million tonnes. Of

that, about 90% came from the oceans
with the remainder coming from inland
lakes and rivers. The top four seafood
species caught in 2005 were anchovies,
Alaskan pollock, blue whiting and skip-
jack tuna. The top three fishing coun-
tries were mainland China, Peru and
the USA.

FAQ also reported in 2005 that only
about 23% of the world’s wild seafood

species were under-fished or moder-

ately fished, meaning there is still the
potential to catch more. More than half
(about 52%) of wild seafood stocks were
already fished to their maximum limit
with no room for further expansion. The
rest (about 25%) of the wild-caught sea-
food stocks were overfished, depleted
or recovering from depletion, meaning
that they were operating below the op-
timum capacity because of overfishing
in the past. There has been no global
growth in wild seafood production in
recent years; current fishing practices
may have pushed global wild-caught

fish production to its limits.

But that is not even the most wor-
rying development. According to a
2006 study inthe journal Science, more
than 90% of commercially important
large predatory fish, including bluefin
tuna, swordfish and Atlantic cod, have
already been fished out in the past 50
years, meaning that their populations
have almost collapsed for commercial
purposes. Another recent study in the
same journal warned that the major

marine fish stocks of the world would

13
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Introduction

collapse by the middle of this century if
urgent action is not taken. Because of
fishing and activities associated with
it, more marine fish, including sharks,
humphead wrasse and groupers, have
recently been listed as protected or en-
dangered by international conventions

or organisations.

With wild seafood production
reaching its limit, aquaculture has
been rapidly developing in the hope
of filling the gap in demand. The
amount of fish produced by farming
globally increased from 36 to 48 mil-
lion tonnes between 2000 and 2005,
of which about 40% were
marine species. Qyster,
clam, shrimp and salmon
were the top four groups
of farmed species in 2005,
with mainland China ac-
counting for about 70% of
the world’s total produc-
tion. However, FAO reports
that the rate of growth of
global aquaculture may

also have reached its limit.

The rapid development of aqua-
culture has also had a big impact on
the marine environment. A 2001 study
in the journal Environmental Manage-
ment estimated that about 1.5 million
hectares of sensitive coastal areas in-
cluding mangroves, wetland marshes
and agricultural lands have been
converted to shrimp farms. Escaped
farmed individuals such as salmon can
create problems for wild populations.
Other problems include the use of
marine organisms to feed the farmed
species, and the spread of diseases

and parasites from aquaculture farms

to the natural environment.

15
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Introduction

Sustainable seafood

consumption in Hong

Kong

While Hong Kong enjoys a con-
tinuous supply of seafood from all over
the world, many people here are not
aware of the effects our gargantuan
appetite for seafood can have. Accord-
ing to a 2005 WWF Hong Kong survey,
more  than
70% of Can-
tonese-speak-
ing people in

Hong Kong

did not know

the origin of the seafood they ate, how
it was produced, and the environ-
mental impacts associated with its
production. In the same study, 97%
of people said that they would stop
or cut down on eating threatened
marine seafood species, and 70%
said that if guidance were available
to show how their seafood consump-
tion affected the environment, they

would follow it.

With thatin mind, in 2007 WWF Hong
Kong started the WWF Seafood Choice

Initiative with the following objectives:

To provide credible information on the environmental
impact of consuming seafood commonly available in
Hong Kong and South China;

To influence the behaviour of consumers and the seafood
industry towards sustainable consumption; and

To promote the MSC (Marine Stewardship Council) eco-
labelling system for wild-caught seafood species to help
consumers make a smart choice.

17
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Introduction

In early 2007, WWF released the
first seafood guide in East Asia
(http://wwf.org.hk/seafood). The WWF
Hong Kong Seafood Guide listed more
than 60 commonly available seafood
species found in wet markets, super-
markets, seafood restaurants and
frozen food shops. Its aim is to help
people in Hong Kong choose sustain-
able seafood and avoid seafood that

is harvested or produced in ways that

damage the marine environment. The
guide uses rigorous criteria to assess
the sustainability of both wild-caught
and farmed seafood species, and its
assessments are reviewed by local and

international experts.

The next step was to provide more
detailed information on all of the spe-
cies in the seafood guide - hence this,
the Sustainable Seafood Guidebook.

19
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Harvesting and production
of seafood

The seafood we con-
sume is harvested from
the sea or produced by
fish or shellfish farms, a
process also known as
marine aquaculture or
mariculture.

Fishing methods for wild-caught seafood 1
There are many ways of catching fish in the wild, and many different types of
fishing gear are used. The following are the most common:

BREMERTNELSBREREER LET  BREBRNDE  $RBBEERT
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IR ERN

AR+ Dredging

Heavy metal frames with bags attached to them are

dragged along the seabed to stir up shellfish so they
can be caught in the bags. Mud, sand and other ma-
rine organisms will pass through the mesh if they
are small enough and large animals will go into the
bags. This method is commonly used to catch shell-
fish that live on the seafloor, such as scallops.
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¢ Gill netting

Gill nets are rectangular curtains that hang in the sea at different depths.

Floats are tied to the top and weights to the bottom. Since the nets are almost
invisible to fish, they swim into them and get trapped in holes that are big
enough for their heads to pass through but not their bodies. When they try to
swim out backwards, their gills become entangled. Gill netting is commonly
used to catch fish such as horsehead.
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——o Trammel gill-netting

Instead of one layer of nets, trammel gill nets have three
layers, with holes ranging from large to very small that
can catch fish of a range of different sizes.

e Hook and lining

Hooks with bait are tied to fishing lines and rods. Bait is used to attract fish;
sometimes bait is thrown into the water to create a feeding frenzy and attract more
fish. Hooked fish are gathered by hand or using machines. Hook and lining is com-
monly used to catch leopard coral trout, square-tailed coral trout and camouflage

grouper.
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Jigging
A type of hook and lining where the line is moved in
a vertical motion to attract fish. Jigging is commonly
used to catch squid.

¢ Hand lining
A type of hook and lining that does not use rods: fishermen simply hold the lines in
their hands. Hand lining is commonly used to catch rockfish and longfin grouper.
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‘Harvesting anc ion of seafood

—= Trolling
Another type of hook and lining, this time with fishing
lines set behind or alongside while the fishing boat is
on the move.

¢ Long lining

Long lining, as the name suggests, involves long fishing lines - from one to 80 kilo-
meters. Attached to them are shorter lines with baited hook tied at fixed intervals.
Long lines can be set at different depths to catch different species. Long lining is
commonly used to catch golden threadfin bream and bigeye.

AN Pelagic long-lining

FIHER
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A specific type of long lining, where the long lines are
set near the surface of the water to catch open water
fish such as bluefin tuna, yellowfin tuna and swordfish.

¢ Bottom long-lining
A type of long lining where the long lines are set near the seabed to catch fish such
as black cod and Chilean sea bass.
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——o Purse seining
Purse seine nets are used as walls to encircle fish. After
the fish are surrounded, the bottom end of the purse
seine net is pulled up and closed to form a bag that
traps the fish. Schooling fish, such as sardines, salmon

and tuna are commonly caught by this method.
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® Traps and pots

Traps and pots made of wood, metal wire or plastic are placed on the seafloor to
catch fish, sometimes using bait. The captured animals are usually still alive in the
traps or pots when they are harvested. Traps and pots are commonly used to catch
lobsters and white-spotted rabbitfish.
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Trawling
Cone-shaped nets are towed by fishing boats to catch
fish and shrimp. Weights are attached to the bottom of
the entrance to the nets to maximise their size. Trawling
can catch a variety of marine animals, depending on
the depth at which the nets are used.

e Bottom trawling

A type of trawling that sets the nets on the seafloor. Heavy weights are attached to the
nets to stir up the sand or mud so that fish and shrimp living there can be caught.
Sometimes heavy rockhoppers are used, chains with roller wheels that allow the net
to roll over rough, rocky seabeds without damaging the nets or being stopped by the
rocks. Shrimp, flathead and horseshoe crab are commonly caught by this method.
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—— e Mid-water trawling
A type of trawling where the nets are set at the surface
or within the water column of the sea. Silver pomfret are
commonly caught by this method.
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® Handpicking

Fishermen harvest seafood by hand because the animals in question are slow-mov-
ing. Diving equipment and nooses are used to help collect the animals when they live
more than an arm'’s length from the surface of the water. Handpicking is commonly
used to catch abalone and sea urchins.

Aquaculture or fish farming methods -
Fish and shellfish farms keep and feed animals until they are big enough to sell as
food. Some use hatcheries to supply young; others take juveniles from wild popula-
tions. The following are the fish farming systems most commonly used to produce
the seafood species in this guide:
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_—o Floating open net cages or pens

Cages or pens are used to keep fish in sheltered areas.
The size of the cages or pens depends on the size of
the farm. They are stabilised by heavy weights on the
seafloor. Salmon, tiger grouper and mangrove snapper
are commonly raised this way.
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Indoor ponds
Ponds are built indoors to raise saltwater fish and other
animals; water is extracted from the sea or freshwater is
mixed with salt. They usually come with heaters or cool-
ers to control water temperature. Waste water can be

contained and treated by the farm, but it is sometimes dis-
charged into the main drainage system without any treat-
ment. Turbot are commonly farmed in these ponds.

o Outdoor ponds

Ponds are built outdoors at coastal or intertidal areas to keep fish and other ani-
mals; again, water is extracted from the sea or freshwater is mixed with salt.
Waste water can be contained and treated by the farm, but again, it is sometimes
discharged into the main drainage system without any treatment. Shrimp and
mud crabs are commonly raised in these ponds.
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Outdoor mudflats or muddy shores
Natural outdoor mudflats or muddy shores can be used
to raise shellfish without changing the landscape. Shell-
fish like geoduck clams and clams are farmed there,
while other non-farmed animals are actively removed
to prevent them competing with the farmed species for

space and food.

® Floating rafts shellfish culture

Filter feeders - creatures that can obtain food from seawater - are kept on ropes,
plastic trays or mesh bags suspended from floating rafts. Oysters and scallops are
commonly raised this way.
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In order to determine the sustain-
ability of wild-caught seafood species,
WWEF checked each against a set of
criteria listed below. For detailed in-
formation about individual seafood
species, consult the summary pages

from p.71 onwards.

The common name of seafood spe-
cies can change from place to place.
The common names used in this book
are those mainly used in Hong Kong or
listed by FAO.

Scientific species names are given
to plant and animal species by taxono-
mists. Each species has only one sci-
entific name in Latin. This is the most
consistent way to refer to a seafood

species.

Harvested from the seas, wild-
caught seafood species can be natu-

rally found in more than one place,

region or country. As different fishing
methods are used in different places
to catch the same seafood species,
and countries have differing fisher-
ies management systems, it is vital
to know where the seafood comes
from in order to assess whether it is

sustainably produced.

Seafood species are sold in many
forms. They include live whole ani-
mals, freshly chilled whole animals,
processed frozen fillet and even dried

seafood.

People have been harvesting sea-
food for millennia and have developed nu-
merous fishing methods. Technological
advances in recent decades mean that
fishing is now a mechanical operation,
rather than one that is dependent on the
elements. Fishing methods commonly
used include dredging, gill netting, hook
and lining, jigging, hand lining, trolling,
long lining, purse seining, traps and pots,

trawling, and handpicking. These meth-
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seafood speci

ods are described in detail in the fishing

methods section (see p.21).

Biology

In order to survive in the ever-

changing marine environment, fish
and shellfish have developed special bi-
ological or behavioural characteristics
that may make them more sensitive to

fishing. Here are some of them:
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@ Age of sexual
maturity

@ Sex change

® Aggregation
(to reproduce
or feed)

@ Geographic
distribution

® Rarity

@ Migration

@ Growth rate

( Characteristics Description

Species that take a long time, e.g five years or more, to reach ma-
turity are particularly susceptible to being caught before they can
reproduce.

When fish change sex during their lives, they will be vulnerable to
fishing activities because overfishing of either sex will unbalance
the gender ratio, and lead to reproduction difficulties.

Some species will gather together at predictable times and places
to reproduce or feed. This makes them an easy catch, and stocks
can be decimated rapidly.

Seafood species that are endemic only to a particular place are vul-
nerable to fishing pressure. Overfishing in that place can threaten
the survival of the species.

Naturally rare seafood species are very sensitive to fishing: the re-
moval of even small numbers of animals can have a big impact on
the entire population.

Some fish travel long distances in the ocean to reproduce or
search for food. Since they may travel through the waters of many
countries and through international waters, the management of
these species is particularly difficult.

Some fish will even migrate from the seas to the rivers or vice versa
to reproduce. Since these species travel at predictable times and
through specific areas fishermen can easily find and catch them.

Slow-growing species are usually more vulnerable to fishing pres-
sure.
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In order to en-
sure the long-term
survival of seafood
species, it is impor-
tant to maintain their
populations at a size
where they are not
fished faster than
the rate at which
they can regenerate.
According to FAQ,
sustainable  fishing
means fishing activi-
ties that do not cause
or lead to undesir-
able changes in bio-
logical and economic
productivity, biologi-
cal diversity, or marine ecosystem
structure and functioning from one
human generation to the next. When
the fishing rate is higher than the
rate at which a seafood species can
regenerate, stocks are considered
as overfished and the fisheries are

unsustainable. Conversely, when the

regeneration rates of seafood species
are higher than the rate at which they
are fished, stocks are under-fished and
the fisheries are sustainable. When
fishing rates are around the rate that
the species can regenerate, the stocks
are fully fished and the fisheries are
also sustainable but need to be care-

fully managed.

As these animals live in the sea, it
is not easy to estimate the rate at which
they regenerate. It is even harder with
species that are naturally rare, highly
migratory or live in the deep seas. The
numbers of individuals of any species
can also be greatly affected by changes
in sea conditions: seawater tempera-
ture, salinity, water current direction
and so on. Nevertheless, some ac-
cepted methods to estimate the status
of wild populations of seafood species
include: a) monitoring changes in the
quantity of a species landed by fisher-
men; b) monitoring changes in the siz-
es of those species that are landed; and
¢) sampling the number of a species in

a given area of the sea and then calcu-
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lating the size of the total population.

Since species we like to eat
usually live alongside other marine
organisms, these species are also
caught by fishermen and are called
bycatch. They can be unwanted ani-
mals like sponges, starfish or sea
urchins but can also be the young
of commercially important seafood
species such as grouper, snapper or

sea bream. Sometimes, even endan-

gered species like marine turtles, al-

batrosses, sharks and dolphins are

caught.

Unsustainable fishing practices
generate large amounts of bycatch
and can endanger marine animals.
Unwanted organisms may be thrown
back into the sea, but many may not
survive because they have drowned,
have been crushed inthe fishing netsor
are too stressed to survive. Sometimes
when juvenile animals are caught but
are not allowed to be sold, they are also
thrown back. It is all a huge waste: for
example, the weight of unwanted or-
ganisms in tropical shrimp fisheries
can be seven to 20 times the weight of
the shrimp caught. Fishing methods
like mid-water and bottom trawling
usually generate a large amount of un-
wanted bycatch as these techniques

are non-selective.

The young of commercially im-
portant species are sold as food where
regulations allow or converted into
feed for fish farms; many farmed fish

or shellfish still require essential nu-
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Assessment of seafood species
from wild-capture fisheries

trients from marine fish. This compro-
mises the regeneration rates of com-
mercially important species, and if a
species is overfished it can further

affect already depleted populations.

Each year many endangered spe-
cies like marine turtles, dolphins, al-
batrosses and sharks are accidentally
killed by unsustainable fishing. Turtles
are caught by fishing methods like long
lining and bottom trawling. Whales and
dolphins are entangled in fishing nets
and drown. Albatrosses are attracted
by long-line bait and drown when they
take it and get hooked. Bottom trawl-
ing at seamounts - mountains on the
seafloor - destroys deep-sea coral reefs
that take centuries to recover. These
poor fishing practices directly threaten
the survival of many endangered spe-

cies.

Good fishing practices minimise
the amount of bycatch and avoid catch-
ing endangered species. Improved
technology can help fishermen focus

on the species they are after and avoid

bycatch, particularly of endangered

species. Equipment such as Marine
Turtle Exclusion Devices (MTEDS) and
Bycatch Reduction Devices (BRDS)
can be installed on bottom trawlers to
allow trapped marine turtles and other
unwanted organisms to escape from
the nets. Innovative fishing gear such
as circle hooks for long lining can help
to release hooked marine turtles quick-
ly and safely, and bird streamer liners
deployed on long-lining vessels reduce
the chances of sea birds like albatross-
es being accidentally killed. Nets with
big holes allow smaller fish and other
animals to escape from the nets, while
still catching the seafood species that

fishermen want.
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Assessment of seafood species
from wild-capture fisheries

The seabed is an important envi-
ronment for marine organisms, includ-
ing seafood species, to live in. When
the seabed is altered by fishing, the
habitats that species rely on for food

and shelter are damaged.

Some marine habitats, such as
tropical coral reefs, seagrass beds,
deep-water seamounts and deep-sea
coral reefs are very sensitive to fishing
activities. These habitats boast a high
diversity of marine life, and they are im-
portant feeding, spawning and nursery
grounds for many marine organisms.
Sandy, rocky or muddy seabeds are
less sensitive to fishing activities, but
uncontrolled fishing can still damage

them.

Different fishing methods will have
different impacts on the seafloor. Fish-
ing gear such as hook and line, purse
seines, trolls and mid-water trawls do
not touch the seafloor and do not affect

it. Traps and cages, bottom long-lines,

gill nets and handpicking will involve

limited contact with the seabed and
the impact will be relatively mild, unless
they are at sensitive marine habitats like
coral reefs and seagrass beds. The most
destructive fishing gears are bottom
trawls and dredges because they use
heavy weights to stir up the seabed so
that seafood species and other marine
organisms can be caught in the nets.
These techniques are a bit like running
a steamroller through a forest: they de-

stroy everything in their path.

In the past, people thought marine
resources were inexhaustible and there
was no limit to what could be caught.

The collapse of a major traditional fish-
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FSeafood speci

ery, the Atlantic cod fishery at Grand
Bank in Canada, made people realise
that fisheries management is the key

to sustainable fishing.

According to the FAO definition,
fisheries management is an integrated
process to ensure that seafood spe-
cies can continue to be harvested. The
process involves first gathering and
analysing information about the spe-
cies in question. That information is
then used to plan how much can be
caught and how to catch it, measures
that are enshrined in regulations. Fish-
eries management organisations, such
as government departments,
will then regulate the activi-
ties of fishermen. That can
happen at local, national and
regional level. For example,
the Agriculture, Fisheries and
Conservation ~ Department
(AFCD) manages fishing ac-
tivities in Hong Kong, while
the mainland Chinese gov-
ernment is responsible for

fisheries in mainland waters.

When seafood species are caught
in international waters not owned by
any particular country (also known as
the high seas), regional fisheries man-
agement organisations are responsible
for regulating the activities of fisher-
men. These organisations are formed
by countries that have an interest in
species that are caught in the relevant
international seas, whether or not
fishermen from those countries actu-
ally fish there. Currently there are 13
regional fisheries management organi-
sations in the world, mainly focusing
on species like bluefin tuna, yellowfin

tuna, Chilean sea bass, and sharks.
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Different countries or regions have different ways of managing the activities of

fishermen, but here are some of the basic components:

Component of the
management system  Description

@ Licensing of This controls the number of fishermen who are permitted to catch
fishermen specific kinds of seafood. Licensing is the fundamental element of
any fisheries management system.
e Stock This involves estimating the quantity and status of seafood species
assessment in the sea so that fishing quotas can be set accurately.
® Fishing quota Based on the results of stock assessments, fishing quotas deter-

mine what quantity of a particular species can be caught while
ensuring that enough are left for the species to regenerate.

© Fishing method These are restrictions on some of the more destructive fishing
restrictions methods. For example, the use of explosives, electricity and chemi-
cals like cyanide is prohibited. Bottom trawling could be banned
in sensitive marine habitats like coral reefs, seagrass beds, and

marine protected areas.

©® Bycatch There are several ways of limiting the effects of bycatch:

controls
| 1. Fishermen install special devices on their boats, such as MT

EDs, BRDs and bird-streamer lines, to avoid catching endan-
gered species. Minimum mesh sizes allow young animals
to escape from fishing nets.

2. Controls are set on the amount of unwanted marine organisms
that can be caught or thrown back into the sea.

3. Animals smaller than the minimum permitted size have to be
released back into the sea.

@ Scientific Although we consume many seafood species, we still do not un-
research derstand the biology of many. Scientific research can help us to
learn more about them and provide guidance when it comes to

setting fishing quotas.

@ Marine These include areas designated as no-take zones where no fishing
protected is permitted. Closing fishing areas during mating periods can also
areas help to protect species from overfishing.
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Well-managed, sustainable fisher-
ies control their fishing activities by in-
corporating all or most of these compo-
nents into their management systems,
but not all fisheries do so. Even if the
regulations are strict, in badly managed
fisheries they may not be enforced.
Good fisheries can prove their sustain-
ability with eco-labelling, for instance
from the Marine Stewardship Council,
to allow consumers to choose seafood
that is harvested in an environmentally

friendly way.

The Marine Stewardship Council
(MSC) is an independent, global, non-
profit organisation that works with the
fisheries industry to try to reverse the
global fisheries crisis. MSC has de-
veloped an environmental standard
for sustainable and well-managed
fisheries. Fisheries are indepen-
dently assessed to prove they meet
the standards set by MSC, and are
then able to use MSC-certified eco-

labelling.

MSC was first established in 1997
by WWF and Unilever, the world's larg-
est buyer of seafood, and became inde-
pendent in 1999,

MSC's three principles of

" sustainable fishing are:
@ Fishing must be conduct-
ed in a manner that does not
lead to overfishing or depletion
of exploited populations and,
for those populations that are
depleted, fishing must be con-

ducted in a manner that demon-
strably leads to their recovery.

®  Fishing operations should
allow the structure, productiv-
ity, function and diversity of the
ecosystem on which the fish-
ery depends to be maintained,
including the habitat itself and
associated dependent and eco-
logically related species.

® Fisheries should be sub-
ject to an effective management
system that respects local, na-
tional and international laws
and standards, and incorpo-
rates institutional and opera-
tional frameworks that require
them to be responsible and sus-

tainable. '
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In order to
determine the
sustainability  of
farmed  seafood
species, WWF
checked each spe-
cies against a set
of criteria listed
below. For detailed
information about
individual seafood
species, consult
the summary pag-

es from p.71 onwards.

The common name of seafood spe-
cies can change from place to place.
The common names used in this book
are those mainly used in Hong Kong or
listed by FAO.

Scientific names are given to plant
and animal species by scientists. Each
species will only have one scientific
name in Latin. This is the most consis-

tent way to refer to a seafood species.

Fish farms can be found in many
countries and the same seafood spe-
cies can be cultured in more than one
place, region or country. As countries
may use different farming techniques
to raise the same species, and may
have different regulations on aquacul-
ture, it is vital to know where it comes
from in order to assess whether it is

sustainably produced.

People have been culturing fish
for food for centuries and have de-
veloped numerous ways of doing so.
In the past, only freshwater fish were
raised in ponds but with the develop-
ment of new technologies in recent
decades, many seafood species are
now produced using mariculture.
Culture methods for seafood spe-
cies include indoor ponds, outdoor
ponds, floating open net cages,
outdoor open mudflats and floating
rafts. These are described in detail
in the aquaculture or fish farming

methods section (see p.29).
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Assessment of seafood species
from aquaculture

Originally, farmed fish were raised
in small numbers in ponds where all
their food could be generated natu-
rally. For example, fish farmers in south
China would raise ducks and differ-
ent types of fish together in the same
ponds. The ducks produced waste that
provided nutrients to the plants in the
ponds. These in turn provided food to
the fish. Several types of fish could be
raised together because they ate dif-
ferent types of food: carp would feed
on plants that live in mud for instance,
while grass carp would eat plankton
in the water column of the pond. This
type of fish culture system is known as
extensive farming and it is environmen-
tally friendly because all the materials

needed to raise the fish are produced

naturally and are consumed. However,
since it could only produce small quan-
tities of fish, new types of intensive
aquaculture evolved to cope with the

increasing demand for seafood.

In recent decades, advanced tech-
nology has allowed intensive farming
systems to raise large quantities of sea-
food species in relatively small areas.
The result has been large increases in
production. However, it has also led to

a problem: overcrowding.

Some species of seafood, such as
pompano, naturally live in big groups
and are therefore not sensitive to
crowded conditions. However, many
other species, such as grouper, bream
and snapper do not naturally live in big
groups. They are easily stressed when
too many of them are put together and
this makes them more susceptible to
diseases and parasites, as well as in-
creasing the chances of those diseases
and parasites spreading. So it is good
farming practice to reduce the density

of the animals.
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Assessment of seafood species

from aquaculture

Since seafood species require
clean and fresh seawater to live in,
many fish farms are close to the coast,
or have pens floating in the sea. When
the farms are on land, seawater can be
flushed directly into the farms by tides,
or can be pumped into them from the
sea. However, many coastal areas con-
tain sensitive ecosystems like coral
reefs, mangroves and seagrass beds.
They are often important spawning and
nursery grounds for commercially im-
portant seafood species and are home
to many other marine organisms. Put-
ting fish farms at or near these areas

can impact them negatively.

Good farming practices make use
of natural marine environments with-
out altering them by reducing their
impact. Bad practices destroy these
important marine habitats and con-
vert them into farms. Mangroves are
particularly susceptible to this type of
conversion because they are usually
flatlands that can be converted eas-
ily into farms. Many shrimp farms in

India, Thailand and mainland China

were originally mangroves.

Wild seafood species can obtain
food from their natural environment but
most farmed seafood species need an
external supply of food for them to grow.
Different seafood species need different
types of food. For example, abalone are
herbivores - plant-eaters - while carni-
vores species like grouper, salmon and
snapper need protein from meat, usu-
ally fish, to grow. Farmed shellfish such
as geoduck clams, clams and oysters
are the exception - they do not require
an external food supply because they

are filter feeders and can obtain the
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Assessment of seafood species

from aquaculture

food they need from the seawater.

Some fishermen catch wild fish
to provide protein for carnivorous sea-
food species like grouper, salmon and
snapper. Although plants like soy can
also provide protein to farmed seafood
species, they lack some essential nutri-
ents that are only found in marine spe-
cies. In good farming practices, these
wild fish are harvested in ways that will
not lead to overfishing; bad practices
involve collecting these fish unsustain-
ably. Although wild fish caught for fish
meal are usually low-value species,
many of them are the young of com-
mercially important species. They are

either deliberately caught by fishermen

or obtained from the bycatch of
wild-caught fisheries. These poor
practices will lead to further de-
pletion of seafood species that
are already overfished. Currently
only few wild species are sus-
tainably caught for aquaculture
and they cannot meet the huge

demand from fish farms.

Another reason for the need of a
large amount of wild fish taken for fish
feed is that carnivorous farmed seafood
species need large quantities of feed to
grow to marketable size. For example, it
takes four kilograms of protein - usually
fish - to produce one kilogram of salm-
on. Good fish farming practices will de-
velop ways to minimise the amount of

animal protein used in fish feed.

Intensive farming of seafood
species requires a large number of fry,
or juvenile individuals. There are two
ways to obtain fry for aquaculture: pro-
ducing them in hatcheries and collect-

ing them in the wild.
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Assessment of seafood species

from aquaculture

The best aquaculture practices use
fry from well-developed closed-cycle
hatcheries, meaning that both adults
and young are produced from hatcher-
ies, so there is no need to collect any
fish from the wild. Unfortunately, when
hatchery technology cannot provide an
adequate number of juveniles to meet
the huge demand, or the cost of buying
fry from hatcheries is too high, farmers

collect fry from the wild.

The practice of collecting small ju-

veniles from the wild and raising them

to market sizes is called “grow-out” and

it is often unsustainable. The problem is
that individuals caught in this way will
never have the chance to reproduce. In
the worst cases, fry are collected from
wild populations that are already deplet-
ed, or even from endangered species.
Many bluefin tuna from the Mediterra-
nean Sea and many grouper and hump-
head wrasse from Southeast Asia come

from grow-out farms.

Seafood species are farmed in

many countries but not all of them
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Assessment of seafood species

from aquaculture

are native to those areas, including
some popular species. White shrimp,
for example, come from Latin America
but are now farmed in Asia, including
mainland China. Bad farming practices
can mean that large numbers of these
non-native species escape. When they
start to live in the local marine environ-
ment they compete with native species
for food and space, and if they can bet-
ter adapt to that environment than local
species, they may threaten the survival

of native species.

Even species that are native to
the area where they are being farmed

can threaten local wild populations be-

cause farmed species can artificially

-~

develop characteristics such as faster
growth rate and rapid sexual matura-
tion. When they escape from farms,
they can easily out-compete local in-
dividuals for food, space and opportu-
nities for reproduction. For example,
in Norway, up to 70% of the salmon
in some rivers are the offspring of es-

caped farmed salmon.

Apart from the issue of escape,
bad farming practices can pollute the
natural environment. Intensive farming
of seafood species uses large quanti-
ties of food and produces much waste.
Good farming practices treat waste wa-
ter and reuse treated water, or have a
way of transferring waste water to local
sewage treatment facilities.
But some farms unsustain-
ably release waste into the
surrounding  environment.
or discharge it into the sea.
Because stressed animals
in fish farms are more likely
to be affected by diseases or
parasites, it is important that

these diseases or parasites
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are removed before waste water gets

discharged.

Different countries and regions
have different aquaculture regulations.
Some countries have areas designat-
ed for the farming of seafood species
and require farms to conduct assess-

ments to make sure they will not have

Assessment of seafood species
from aquaculture

a negative impact on the surrounding
natural environment. Well-run farms
work to prevent farmed animals from
escaping, to avoid introducing non-na-
tive species, to prevent the spread of
diseases and parasites and to avoid
discharging polluted waste water into

the natural environment.

There are several labelling and
certification systems for farmed sea-
food, including the organic certifica-
tion systems of various countries, the
Global Aquaculture Alliance, Global-
gap amongst others. However, there is
currently no internationally recognised
standard that meets FAO standards.
Each labelling or certification system
has its own criteria and addresses
different issues. In Hong Kong, locally
operated fish farms can sign up to the
Accredited Fish Farm Scheme (AFFS),
which focuses mainly on controlling
the use of heavy metals and drugs. The
scheme has improved local farming
practices, although its limited scope
means that it has not fully addressed

all of the issues mentioned above.
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Three categories of seafood species

After assessing each seafood species against the crite-
ria in the previous section, they were classified into three
categories: Green - “Recommended”,

and Red - “Avoid”.

L _@lRecommended

Species in this category are the best to order - they are
farmed or caught from responsible aquaculture opera-
tions or well-managed fisheries.

flhinkgTiwice!

Seafood lovers are advised to reconsider their choice;
increasing demand for these species may affect both
their sustainability and the marine environment. There
are still some issues with fishing and farming methods,
or with fisheries management.

L _@Avoid

Seafood eaters should abstain from eating species listed
in this category as they are overfished, caught or farmed
in an ecologically unfriendly way, or the fisheries are not
well managed. Consumption of these seafood species is
harmful to the marine environment.
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What can you do?

To support the sustainable seafood
movement, every one of us has an im-
portant role to play. Here are some of
the things that you can do.

1. Make it a policy to increase the pro-
portion of seafood you sell that is
sustainable, or, better still, switch to
sourcing only sustainable seafood.

2. Source and sell more seafood species
in the "Recommended” category of
the WWF Seafood Guide, particularly
MSC-certified products.

3. Phase out seafood species in the
‘Avoid” category and explain to your
customers why you are doing so.

4. Stop importing or selling shark fin
products until sustainable shark fish-
ery products are available.

5. Tell WWF what you have been doing so
we can inform potential customers.

Introduce customers to environmen-
tally friendly seafood menus. Your first
stepisto establish a policy to increase
the proportion of seafood you sell that
is sustainable, or switch to sourcing
only sustainable seafood.

Offer more seafood species in the
‘Recommended” category of the
WWEF  Seafood Guide, particularly
MSC-certified products, and update
your menu accordingly.

Phase out seafood species in the
“Avoid” category and explain to your
customers why you are doing it.
Support traders who supply sustain-
able seafood.

Stop offering shark fin. Provide artifi-
cial shark fin substitutes until sustain-
ably harvested shark fin products are
available.

Tell WWF what you have been do-
ing so that we can inform potential
customers.
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What can you do?

Check against the WWF Seafood
Guide before buying or ordering sea-
food. Choose species from the “Rec-
ommended” category and stop con-
suming those in the "Avoid” category.
Support food stores and restaurants
that offer sustainable seafood choices
to their customers.

Stop eating shark fin. Consider eating
artificial shark fin products instead.
Tell your friends about sustainable
seafood consumption.

Establish a company policy to stop
consuming all seafood species in the
“Avoid” category or, better still, only
eat those from the *Recommended”
category for all corporate sponsored
dining activities.

Make it a company policy to stop con-
suming shark fin at corporate events.
Consider serving artificial shark fin
products instead.

Tell your staff about what you are do-
ing as a company to protect the ma-
rine environment, and why it is impor-
tant to do so.

Tell WWF what you have been doing.
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« Recommended L&

Origin: Alaska, USA

& A
L}
T

e Oncorhynchus keta, O. tshawytscha, O. kisutch,
O. gorbuscha, O. nerka

Mainly sold as: Frozen fillet and canned fish
Fishing method: Gill netting, purse seining and trolling

© Biology

Alaskan Pacific salmon are born in riv-
ers and migrate to the sea to grow until
mature at about four or five years of age.
When mature, they swim back in groups
to the river where they were born to re-
produce between May and September.
Since Pacific salmon gather to repro-
duce at predictable times and places,
fishermen can catch almost every fish,
making them vulnerable to fishing pres-
sure.

© Status of wild populations
Pacific salmon in Alaska are fully fished.

© Bycatch

The methods used to catch Alaskan
Pacific salmon create small quantities
of bycatch, consisting of rockfish and
other bottom-living species.

© Impacts on the environment

The fishing methods used have little
impact on the seabed because contact
between fishing gear and the seafloor is
minimal.

© Fisheries management

The Alaskan Pacific salmon fishery has
management measures in place that
include annual stock assessments,
limiting the number of fishing licenses,
setting fishing quotas and placing re-
strictions on fishing gear, and seasonal
closure to protect spawning fish and
important habitats. The fishery is well
managed and is certified by MSC.

Summary

Alaskan Pacific salmon's predict-
able mating patterns make the spe-
cies vulnerable to fishing pressure
but stocks are considered healthy
although fully fished (see p.205 for
explanation). The fishery generates
a small amount of bycatch and has
little impact on the seabed. The
Alaskan Pacific salmon fishery is
MSC-certified and its management
systems are effective.
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Origin: Portugal
Mainly sold as: Fresh and canned fish
Fishing method: Purse seining

© Biology

Sardines are schooling fish and they
feed and reproduce in big groups. Sar-
dine populations can fluctuate greatly,
as they are affected by factors includ-
ing seawater temperature, climate and
water currents. These characteristics
make the species sensitive to fishing
pressure.

o Status of wild populations

Sardine populations are fully fished
and a stable quantity of them is landed
in Portugal, where it is one of the most
important fisheries.

© Bycatch

Purse seining is a highly selective
method which has a relatively low by-
catch rate.

© Impacts on the environment

Purse seining has little or no impact on
the seabed.

© Fisheries management

Management measures including
stock assessments, fishing licences,

e Sardina pilchardus

minimum catch size and fishing quotas
are in place in Portugal, and enforce-
ment of these measures is strong. They
are considered effective in ensuring the
long-term sustainability of the fishery.

Summary

Sardines stocks in Portuguese
waters are considered fully fished
and the species is sensitive to fish-
ing pressure. Sardines are caught by
purse seines, a fishing method that
generates a relatively small amount
of bycatch and does not damage the
seabed. The management systems
covering the Portuguese sardine
fishery are effective.
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« Recommended

Origin: Queensland, Australia
Mainly sold as: Live fish

Fishing method: Hook and lining

© Biology

Leopard coral trout change sex when
they grow up and aggregate at predict-
able locations to reproduce, meaning
that fishermen can target the species
easily. This makes leopard coral trout
very vulnerable to targetted fishing.

© Status of wild populations

Australian leopard coral trout popula-
tions are relatively healthy and have
remained at the same level since 1996.
Stocks of Australian leopard coral trout
are fully fished.

© Bycatch

The use of hook and line and the release
of other species that are caught results
in a low amount of bycatch.

© Impacts on the environment

Hook and lining has little impact on the
seafloor because contact between the
seabed and the hooks is minimal.

© Fisheries management

This fishery is generally well managed,
with management measures including

® Plectropomus leopardus

protected areas, stock assessments,
fishing quotas, licensing and restric-
tions on gear and fish size (but see
p.171).

Summary

The biological characteristics of
leopard coral trout make it very vul-
nerable to targetted fishing. How-
ever, stocks are considered healthy
and fully fished. Australian leopard
coral trout fisheries generate a low
amount of bycatch and have limited
impact on the seabed ecosystem. A
sound fishery management system
is in place.
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‘ Recommended

e Anthocidaris crassispina

Origin: The South China Sea including Hong Kong waters

Mainly sold as: Live sea urchin

Fishing method: Handpicking

© Biology

Sea urchins grow quickly and are not
naturally vulnerable to fishing pres-
sure.

o Status of wild populations

They are commonly found in coastal ar-
eas of Hong Kong.

© Bycatch

As sea urchins are handpicked by fish-
ermen there is no bycatch.

o Impacts on the environment

Handpicking has little impact on sea-
bed because contact with the seabed
is minimal.

o Fisheries management

Sea urchins are still common and abun-
dant although the fishery management
systems for this species in Hong Kong
and the South China are very weak. To
ensure the long-term sustainability of
the sea urchin fishery, fisheries manag-

ers should introduce species-specific
measures designed to protect the long-

term viability of this fishery.

Summary

There are no biological characteris-
tics that make sea urchins vulner-
able to fishing pressure and they
are not overfished. Handpicking of
sea urchins has no bycatch and has
little impact on the seabed. However,
the fishery management measures
in place for sea urchins in Hong
Kong and the South China Sea
are weak.
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« Recommended

Origin: China

e Chlamys farreri, Argopecten irradians,
Patinopecten yessoensis

Mainly sold as: Live and fresh whole scallop
Culture method: Vertical hanging nets

© Condition of the farmed
shellfish

Scallops are stocked much more
densely in farms than in the natural en-
vironment and this can allow diseases
and parasites to spread easily.

o Feed

Scallops are filter feeders, therefore no
feed is needed. Food supplements are
provided to scallop seedlings in their
early stages.

© Source of fry

Scallop seedlings come from artifi-
cial hatcheries in mainland China.

© [mpacts on the environment

Plankton consume excessive nutrients
in seawater and by consuming them,
scallops can help reduce seawater pol-
lution. However, farming too many scal-
lops can still pollute the surrounding
environment through their faeces. As
the scallops species that are farmed in
China naturally occur there, there is no
risk of introducing exotic species.

© Mariculture management

Fish farms can only be set up in certain
designated places in China and produc-
ing scallops for export requires certifi-
cation from the authorities. The indus-
try is beneficial to local communities as
farms are owned by local people. There
are regulations governing the farming
of marine species in mainland China
but the potential impacts of farming
could be better addressed if enforce-
ment were increased.

Summary

Scallops are cultured in vertical hang-
ing nets in mainland China. No feed is
required to farm scallops as they can
obtain food from the water column,
and scallop seedlings come from
well-developed artificial hatcheries.
Nevertheless, farming may have some
impact on the environment, including
pollution caused by faeces from stock-
ing too many individuals. The current
farming management measures are
theoretically effective, but enforce-
ment could be improved.
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« Recommended

o Amusium balloti

Origin: Eastern and western Australia
Mainly sold as: Fresh, frozen and defrosted scallop

Fishing method: Bottom dredging

© Biology

Scallops grow quickly and become
mature in a year. However, scallop
populations can be affected by ex-
ternal conditions such as changes of
seawater currents and temperature,
making them more sensitive to fishing
pressure in some years than others.

o Status of wild populations

The stocks of eastern and western
Australian scallops are fully fished.

© Bycatch

Although bottom dredging can poten-
tially generate large amounts of unde-
sirable bycatch, the discarded catch
and bycatch from these fisheries are
minimal because scallops will aggre-
gate together and can only be found
in certain areas. Special devices are
used to prevent marine turtles getting
caught.

© |mpacts on the environment

Usually, bottom dredging has a big
impact on the seabed, but the impact
of scallop fishing is small because the

seabed in question is sand. Scallop
fishing is only allowed at designated
areas.

© Fisheries management

Australian scallop fisheries adopt man-
agement measures including licens-
ing, harvest quotas, closed seasons,
stock assessments and restrictions on
gear types and minimum scallop size.
Scallop fisheries in both eastern and
western Australia are well managed.

Summary

External environmental variations
can potentially affect the vulnerabil-
ity of scallops to fishing pressure.
The stocks in eastern and western
Australia are fully fished. Although
fishermen in both areas use dredg-
ing to catch scallops, good manage-
ment practices mean that they gen-
erate minimal amounts of bycatch
and discarded animals. Damage
to seabed habitats is also small.
The management systems of these
fisheries are effective in protecting
stocks.
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« Recommended

Origin: South Georgia, UK

o Dissostichus eleginoides

Mainly sold as: Fresh and frozen fillet
Fishing method: Bottom long-lining

© Biology

Chilean sea bass grow slowly and take
about six to nine years to reach maturity.
They have a long life span of up to 50 years.
These biological characteristics make
them vulnerable to fishing pressure.

o Status of wild populations

Although illegal fishing of Chilean sea
bass is a massive problem, it is low in
South Georgia, an island on the South-
ern Ocean. South Georgia's Chilean sea
bass stocks are stable and fully fished.

© Bycatch

Although endangered sea bird species
such as wandering and grey-headed
albatrosses can be accidentally killed
using bottom long-lining, bycatch was
reduced to zero in 2006 and 2007 by
using measures that include not fish-
ing during the sea bird breeding period
and scaring birds away from the baited
hooks.

© Impacts on the environment

Bottom long-lining has some impact on
the seabed because it damages benthic

fauna like deep-sea corals.

© Fisheries management

Management measures including
stock assessments, licensing, bycatch
reduction and fishing quotas are in
place in South Georgia, and measures
have been taken to reduce illegal fish-
ing. The Chilean sea bass fishery is cer-
tified by MSC and is well managed (but
see p.183).

Summary

The stock of Chilean sea bass in
South Georgia is fully fished. The
species is biologically vulnerable to
fishing pressure. Actions have been
taken to reduce the bycatch of en-
dangered sea birds to extremely low
levels although the fishing method
used there has some impact on the
seabed. The Chilean sea bass fish-
ery is MSC-certified and the man-
agement measures are effective in
maintaining the sustainability of the
species.
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® Panopea generosa, P. abrupta
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« Recommended

® Panopea generosa, P. abrupta

Origin: North America (Washington, USA, and British Columbia, Canada)
Mainly sold as: Live and fresh whole clam
Culture method: Outdoor muddy shores

o Condition of the farmed
shellfish

Competition for space occurs among
adult geoduck clams as they are
stocked much more densely in farms
than in the natural environment.

© Feed

Since geoduck clams are filter feeders
and can obtain food from the water col-
umns no feed is required.

© Source of fry

Although adult stocks are obtained
from the wild to provide artificial seed-
lings, such practices have only minimal
impact on wild stocks as only a few in-
dividuals need to be used.

© Impacts on the environment

As geoduck clams are native species,
there is no risk of invasive species be-
ing introduced. Farmers are not al-
lowed to give them any drugs, and the
habitats of farmed individuals are kept
separate from wild populations. Farmed
geoduck clams, however, may compete
with other mudflat-dwelling species

that provide food for seabirds.

© Mariculture management

There are restrictions on the location of
geoduck clam farms and permits are
required to farm them. Strategic plan-
ning, including impact assessments,
and research into environmental sus-
tainability are required before a geo-
duck clam farm can be set up. Geoduck
clam farming is effectively managed in
both the USA and Canada.

Summary

Geoduck clams are cultured in
muddy shores in North America.
The farms cause minimal alteration
to the natural environment and
no feed is required. Harvesting of
wild adults for seedlings does not
affect the wild populations and the
environmental impact of geoduck
clams farming is minimal. The
management measures currently
in place are effective.
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« Recommended

Origin: China

® Ruditapes philippinarum, Cyclina sinensis, Tegillarca
granosa, Meretrix meretrix, Paphia euglypta

Mainly sold as: Live and fresh whole clam

Culture method: Outdoor mud flats

© Condition of the farmed
shellfish

Clams are stocked much more densely
in farms than on natural mud flats, and
diseases and parasites are found on
cultured individuals.

© Feed

Clams filter micro-organisms such as
single-celled algae from seawater as
their food, so there is no need to feed
them. Supplements including maize
powder and egg yolk are also used to
feed clams.

© Source of fry

Since only a few adult clams are col-
lected from the wild to produce seed-
lings, the impact of this practice on
wild populations is small.

© Impacts on the environment

Clams are farmed on mud flats with lit-
tle alteration to the natural landscape.
Farmed clams are from local species
and there is little risk of farmed indi-
viduals escaping into the wild.

© Mariculture management

Clam farms in China operate on
designated areas. Official certification
that clams are safe for consump-
tion is required before they can
be sold. Local villagers are employed
to run clam farms and farming is an
important economic activity for local
communities. However, existing clam
farms do not have proactive measures
to clear the waste that accumulates
near them.

Summary

Clams are cultured on mud flats in
China and need no feed as they fil-
ter micro-organisms from seawater.
Farming of clams has limited impact
on the wild populations since only a
few mature clams are collected for
seedlings. Water pollution around
the mud flats may have an impact
on the environment but only on a
limited scale. Clam farms are an
important source of income for local
villagers.
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‘ Recommended

e Anoplopoma fimbria

Origin: North America (Alaska, USA, and British Columbia, Canada)
Mainly sold as: Frozen or defrosted fillet
Fishing method: Bottom long-lining (USA), traps (Canada)

© Biology

Black cod can be up to 106 centimetres
in length and live up to 114 years. It
takes a relatively long time, around five
to six years, for them to become sexu-
ally mature. This makes them suscep-
tible to fishing pressure.

o Status of wild populations
Black cod stocks are fully fished in
Alaska, USA and British Columbia,
Canada.

o Bycatch

Bottom long-lining and trapping result
in a low quantity of bycatch.

o Impacts on the environment

Both fishing methods have little impact
on the seabed because there is limited
contact between fishing gear and the
seafloor.

o Fisheries management

Management measures in place in the
black cod fisheries of Alaska and British
Columbia include stock assessments,
licensing, fishing quotas, restrictions

on gear, seasonal closure and habitat
protection. The fisheries are well man-
aged and the Alaskan black cod fishery
is certified by MSC.

Summary

Black cod are vulnerable to fishing
pressure because of their biological
characteristics. Stocks in Alaska,
USA and British Columbia, Canada
are considered fully fished. The
fisheries generate a low amount of
bycatch and have limited impact on
the seabed ecosystem. The man-
agement systems of the fisheries in
both the USA and Canada are sound
and the Alaskan black cod fishery is
MSC-certified.
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« Recommended

e Todarodes pacificus, Ommastrephes bartramii, lllex argentinus,
Nototodarus gouldi, N. sloanii

Origin: Northwest Pacific, southwest Atlantic and New Zealand

Mainly sold as: Frozen squid

Fishing method: Jigging, mid-water trawling

© Biology

Squid are fast growing species and be-
come sexually mature in a few months.
Many species only have a life span of
between 10 and 18 months.

© Status of wild populations

The populations of squid in the south-
west Atlantic and New Zealand are
considered under-fished. In the north-
west Pacific the stock of Todarodes paci-
ficus is fully fished.

© Bycatch
Squid jigging is a highly selective fishing
method that has a low bycatch rate.

© Impacts on the environment

Jigging and mid-water trawling have lit-
tle impact on the seabed because there
is only accidental contact.

© Fisheries management

Management  measures including
stock assessments, licensing and fish-
ing quotas are in place in New Zealand,
the Falkland Islands and Argentina. In
addition to these measures, the Falk-

land Islands fishery can be closed if too
many squid are caught. Some fishery
management measures are in place
for northwest Pacific squid in countries
like Japan, but there is no management
in international waters.

Summary

Squid grow quickly and have a short
life span. The stocks of squid in the
southwest Atlantic and New Zea-
land are considered under-fished;
some stocks in the northwest Pa-
cific are fully fished. Squid fisheries
generate a low amount of bycatch
and the fishing methods have a lim-
ited impact on the seabed. The fish-
ery management for squid species
in the southwest Atlantic and New
Zealand are sound; in the northwest
Pacific they are partially effective.
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« Recommended

Origin: China
Mainly sold as: Live abalone
Culture method: Indoor pools

© Condition of the farmed
shellfish

Abalone farms may raise a large num-
ber of abalone in one pool, and this
may affect the health of the animals.

© Feed

Abalone eat plants, mainly algae, and
require no wild-caught fish feed. Some-
times they are also fed dry powdered
feed made of beans, seaweed, vitamins
and minerals.

© Source of fry

Abalone seedlings are normally pro-
duced by well-developed hatcheries
and there is no need to collect small
juveniles from the wild. Fujian province
is the main provider of juvenile abalone
in mainland China.

o Impacts on the environment

Seawater is pumped into abalone
farms and some farms filter the wa-
ter for reuse. Since abalone are kept in
indoor areas, there is little risk of them
escaping intothe wild. There are reports
of effluent, excess feed and faeces of

® Haliotis discus, H. gigantea, H. asinina, H. diversicolor

abalone being directly discharged into
the open sea without treatment. Such
practices may cause water pollution.

© Mariculture management

Abalone farms are land-based opera-
tions and the sites are not converted
from natural landscapes. This type
of aquaculture is usually run by large
companies employing local people and
is seen as a business that is beneficial
to the local community.

Summary

Abalone are mainly cultured in land-
based indoor pools and feed on
plants. Water pollution could be an
issue but it has only limited impact
on the natural environment. There
is little risk of abalone escaping into
the wild. Abalone farms in China
employ local workers and contribute
positively to the local economy.
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Origin: Australia

o Haliotis laevigata, H. rubra, H. roei

Mainly sold as: Frozen, canned abalone

Fishing method: Handpicking

© Biology

Abalone take two to three years to
become sexually mature and adult
abalone will aggregate together to re-
produce. This makes them moderately
vulnerable to fishing pressure.

o Status of wild populations

Stocks of Australian abalone are fully
fished. Catches of blacklip and green-
lip abalone are relatively stable.

© Bycatch

The amount of bycatch from Australian
abalone fisheries is very low because a
precise and selective fishing method is
used.

o Impacts on the environment

Handpicking by divers has little impact
on the seabed.

© Fisheries management

Australian abalone fisheries are well
managed. Fishing is subject to mea-

sures including stock assessments,

catch quotas and size restrictions. Fish-
eries have recently introduced genetic
technologies to combat illegal abalone

harvesting.

Summary

The biological characteristics of
blacklip, greenlip and Roe's abalone
make them moderately susceptible
to fishing pressure, but stocks are
considered healthy and fully fished.
Fisheries generate a very low amount
of bycatch and have limited impact
on the seabed ecosystem. The man-
agement of fisheries is sound.
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« Recommended

Origin: Western Australia

e Panulirus cygnus

Mainly sold as: Live lobster and frozen lobster

Fishing method: Pot traps

© Biology

The growth of western Australian rock
lobster is slow - it takes them about five
years to become adult. External factors
such as water temperature can affect
the number of eggs that grow into ju
venile lobsters. These characteristics
make western Australian rock lobster
susceptible to fishing pressure.

o Status of wild populations

The populations of western Austra-
lian rock lobster are considered to be
healthy and are fully exploited.

© Bycatch

Octopuses are the major bycatch,
along with small amounts of other
bottom-living fish species.

© Impacts on the environment

As the pots are usually placed on rocky
seabeds, they cause little damage to
the environment.

o Fisheries management

The fishery management system of this
species is sound and effective. Fisher-

men are required to obtain licences
and their number is limited. There is
an annual quota for the number of ani-
mals caught and the size of the lobsters
caught is also regulated. The fishery is
certified by MSC.

Summary

This species is susceptible to some
fishing pressure since it grows
slowly and is sensitive to external
environmental factors. The stocks of
western Australian rock lobster are
considered healthy and fully fished.
The fishery generates a low amount
of bycatch and has little impact on
the seabed ecosystem. The western
Australian rock lobster fishery is
MSC-certified and management is
sound.

191SqO| Y20y

14bnod ppm ‘ @

97



HE
IR

® @ O

98

FelE: BRI

—ARHES Tl ERBRAEERFREHE

A TR

o SEEH
BORMNBERARAMEFEEHAEE B
(B OHEMANTEBTE -

o HFEEH#HRKR
FRNEBAEEREH T2HE
20064F B BRI AR E S 4R 188/AM8 °

° ZHHHE
REMNERBERNEINGERD - T8
LibEERMTE -

B

F

at

Iy

o HEENYE
EABEFRAERBRES - LTF
P - WSREETA -

o AXEHR

REMNERAS RN EERREARIE
HRERMBEERRE - flEREE
B HERENMAERERRS - EHhE

TBRMERERSE -
HIRIFEE -

e Panulirus ornatus

BINEERPEE - MRUEBBLER
ERRRENMEES

w OB

RENEBAZXAXENY
£ PR RRE B - R
BRAXEREETERE - &
ENRSMNBERD HEFEFE
BR - BXREEGETE » HE
BRRERLER -

« Recommended

Origin: Eastern Australia

R
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-

e Panulirus ornatus

Mainly sold as: Live lobster and frozen lobster

Fishing method: Handpicking

© Biology

Eastern Australian rock lobsters reach
sexual maturity at about two and a half
years of age, which makes them mod-
erately vulnerable to fishing pressure.

© Status of wild populations

Stocks of eastern Australian rock lob-
ster are considered fully fished; the to-
tal catch in Queensland was about 188
tonnes in 2006.

© Bycatch

The amount of bycatch from eastern
Australian rock lobster fishing is very
low - mainly other rock lobster species.

© Impacts on the environment

Handpicking or divers using nooses
has little impact on the environments,
as contact with the seabed is minimal.

o Fisheries management

Eastern Australian rock lobster fishing
is subject to management measures in-
cluding protected areas, licensing, fish-
ing quotas, gear and size restrictions.
There are additional regulations in

place for recreational fishermen - tak-
ing breeding females is prohibited, for
example. The fisheries of this species
are well managed.

Summary

Eastern Australian rock lobsters are
not susceptible to fishing pressure;
only their relatively late maturity can
be an issue. Stocks of the species
are fully fished. Fisheries produce a
very low amount of bycatch and have
limited impact on the environment.
Fishery management is sound and is
effective in protecting stocks.
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Origin: China

e Crassostrea gigas, C. rivularis

Mainly sold as: Live and fresh whole oyster
Culture method: Vertical hanging lines or short vertical concrete stones

© Condition of the farmed
shellfish

Oysters are stocked much more dense-
ly in farms than in the natural environ-
ment and this allows diseases and
parasites to spread easily.

© Feed

Oysters are filter feeders and obtain
food from the water column therefore
no feed is needed.

o Source of fry

Oyster seedlings come from artificial
hatcheries in mainland China.

o Impacts on the environment

Plankton consume excessive nutrients
in seawater and by consuming plank-
ton oysters can help reduce seawater
pollution. However, farming too many
oysters can still pollute the surround-
ing environment. As the oyster species
that are farmed in China naturally oc-
curthere, there is no risk of introducing
exotic species.

© Mariculture management

Fish farms can only be set up in cer-
tain designated places in China and
producing oysters for export requires
certification from the relevant authori-
ties. Farms are owned by locals, so the
industry is beneficial to local commu-
nities. There are regulations governing
the farming of marine species in main-
land China but the potential impact of
farming could be better addressed if
enforcement were tightened.

Summary

Oysters are cultured in vertical hang-
ing lines or by the insertion of short
vertical concrete stones in tidal zones
in mainland China. No feed is required
to farm oysters as they can obtain food
from the water column, and oyster
seedlings come from artificial hatcher-
ies. Nevertheless, farms may have an
impact on the environment, including
pollution from faeces caused by stock-
ing too many individuals. The current
farming management measures are
theoretically effective, but enforce-
ment could be better.
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Origin: Norway

® Salmo salar

Mainly sold as: Fresh and frozen fillet

Culture method:

The high density of Atlantic salmon in
net cages can allow diseases and para-
sites to spread easily.

As Atlantic salmon are carnivorous,
wild fish are commonly used as feed.
In particular, there is concern about
the sustainability of the Peruvian and
Chilean anchovies that are used to feed
them.

Fry come from well-developed artificial
hatcheries in Norway.

As the net is the only barrier between
the cage and the natural environment,
excessive fish feed and faeces will go
directly into the sea, particularly un-
derneath the farms. Individuals have
escaped and affected wild populations.
For example, up to 70% of the salmon
in some rivers are the offspring of es-
caped farmed salmon.

Floating net cages are installed in ways

Floating net cages

that have only minimal impact on the
seabed. There are strict regulations
governing the location of net cages in
Norway, and the industry is beneficial
to local communities. Some regula-
tions to control the impact on the natu-
ral environment are effective, such as
those aimed at preventing the spread of
disease and stopping individuals from
escaping or recapturing them, but the
impact of excess food and faeces has
not been fully addressed.

Summary

Atlantic salmon are cultured in float-
ing open-water net cages in Norway.
The use of wild-caught fish as feed
affects other wild fish populations.
Atlantic salmon farms have some im-
pact on the environment, causing pol-
lution and spreading diseases to the
wild. Although farmed Atlantic salm-
on are produced from hatcheries, es-
caped individuals affect wild salmon
stocks. The management measures
currently in place to address these is-
sues are partially effective.
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® Priacanthus macracanthus

Origin: The South China Sea including Hong Kong waters

Mainly sold as: Fresh whole fish

Fishing method: Long lining and gill netting

© Biology

Bigeye grow quickly and become ma-
ture in less than 17 months. They are
not particularly vulnerable to fishing
pressure.

o Status of wild populations

Although bigeye are abundant in the
South China sea, their stocks are over-
fished. Surveys of fish stocks in the
northern South China Sea found that
numbers have declined significantly,
and the bigeye caught are mainly juve-
niles.

© Bycatch

Long lining in the South China Sea
uses small hooks, creating a relatively
small amount of bycatch and discards,
but gill netting could catch juvenile fish
if the net holes are too small.

© Impacts on the environment

The fishing methods have little impact
on the seabed because the gear has
minimal contact with the seabed.

© Fisheries management

There are scant fishery regulations for
bigeye in Hong Kong and the South
China Sea: Hong Kong has no size re-

strictions, no fishing licensing and no
quota system. Although there are some
management measures in place in
mainland China, enforcement is poor.
Fishery management in both places is
ineffective.

Summary

Bigeye are not particularly vulner-
able to fishing pressure but stocks
are considered overfished. The fish-
ing methods used have limited im-
pact on the seabed. The amount of
bycatch varies by fishing method.
The fisheries management systems
in place are generally unsound.

WBno) pim

106



M M

106

I 3

HJFH: FREE - BEEEKE
—ARHET TV ke RIGHE
A B

o HENH

ARERAE  17TERRENEE ' B
BEAREN -

o HEHBHRR

BB E AR ERREE TS
% EETEENERES  EESE
DEBERE -

o EIHEH
BRIAREHERBNESINAEENRRE
2 AMEEBBNER & %
EMXEENDSRAER  #2FRE
ETEBNTENEEZEFAN &
EREFHER -

o HIREMRE
BEALAEBUEERK - HBRAPEL

® Pampus argenteus
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® Pampus argenteus

Origin: The South China Sea including Hong Kong waters

Mainly sold as: Fresh whole fish

Fishing method: Mid-water trawling

© Biology

Silver pomfret grow fast and reach
maturity in less than 17 months. They
are not particularly sensitive to fishing
pressure.

© Status of wild populations

Although there is no accurate estimates
of silver pomfret stocks, catch data
from the South China Sea indicate that
the species is overfished.

© Bycatch

The amount of bycatch generated by
mid-water trawling is not well known.
However, like bottom trawling, com-
mercially important juvenile fish are
caught and sold cheaply to fish farms
in Hong Kong and China as feed.

© Impacts on the environment

Mid-water trawling has little impact on
the seabed because there is no contact
between the seafloor and the fishing
gear.

o Fisheries management

Fishery management systems for
silver pomfret in Hong Kong and the
South China Sea are weak. Fishery
regulations are not in place: in Hong
Kong, there are no size restrictions,
fishing licensing or quota system.
Although some management measures
are in place in mainland China, enforce-
ment is poor.

Summary

Silver pomfret stocks are overfished.
Bycatch from mid-water trawling
leads to the waste of marine resourc-
es but at least the fishing method
does not affect the seabed. Never-
theless, the management measures
in place for silver pomfret in Hong
Kong and the South China Sea are
unsound.
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® Sebastiscus marmoratus
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® Sebastiscus marmoratus

Origin: The South China Sea including Hong Kong waters
Mainly sold as: Live and fresh whole fish

Fishing method: Hand lining

Rockfish grow fast and can become
sexually mature in less than a year,
making them less sensitive to fishing
pressure than many other species.

Although there are no accurate esti-
mates of local rockfish stocks, the fact
that so many juvenile fish are caught
and sold suggests that the species is
overfished.

Hand lining, which is used to catch
rockfish, should have bycatch rates as
low as 5% of the total catch. However,
fishermen keep all the fish they catch
including juveniles of other species,
leading to further depletion of marine
resources.

Hand lining has little impact on the
seabed because contact between fish-
ing lines and the seafloor is minimal.

Hong Kong and the South China Sea
have inadequate fishery regulations for
rockfish. In Hong Kong, there are just
a few restrictions and a few small pro-
tected areas. Although mainland China
has regulations, enforcement is weak.
Rockfish fisheries are therefore not well
managed.

Summary

Rockfish are overfished in Hong
Kong and the South China Sea, even
though they are not particularly sen-
sitive to fishing pressure. Hand lin-
ing should generate small amounts
of bycatch but fishermen keep all
the fish they catch. The impact of
this fishing method on the seabed
is minimal. The management mea-
sures for rockfish in Hong Kong and
the South China Sea are unsound.
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Origin: Hong Kong

o Lutjanus stellatus

Mainly sold as: Live and fresh whole fish

Culture method:

The high density of star snapper in net
cages can allow diseases and parasites
to spread easily.

The young of commercially valuable
species caught by local trawlers are
commonly used as feed for star snap-
per, exacerbating the depletion of ma-
rine resources.

Most fry come from well-developed arti-
ficial hatcheries in Taiwan.

Floating net cages are installed in ways
that have only minimal impact on the
seabed. As the net is the only barrier
between the cage and the natural envi-
ronment, excessive fish feed and faeces
will go directly into the sea, particularly
underneath the fish farms. Star snap-
per is a native species and there is no
risk of exotic species being introduced.

Floating net cages

Fish farms are located at designated
mariculture zones and local fishermen
benefit from running them. Fish farms
can join the voluntary AFFS but the
scheme is not fully focused on address-
ing their environmental impact. Issues
that still need to be addressed include
the spread of disease and contamina-
tion by excess feed and faeces.

Summary

Farms that rear star snapper in
floating net cages do not alter the
natural seabed environment much
but diseases can spread quickly as
many fish are kept in each cage.
Feed is usually other wild-caught
fishes. Environmental problems like
water pollution from excessive feed
and from faeces, and the spread of
disease still need to be addressed,
but some fish farms have joined the
AFFS which can partly help address
these issues.
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Origin: China

e Psetta maxima

Mainly sold as: Live and fresh whole fish

Culture method: ndoor pools

The high density of turbot in these
indoor pools can allow diseases and
parasites to spread easily.

The commercial fish meal used may
contain overfished wild-caught fish
from China.

Fry come from artificial hatcheries and
no wild fish are collected.

Although turbot farms are land-based,
effluent including excess feed, fae-
ces, and potentially diseases are dis-
charged into the open sea without any
treatment, resulting in pollution of the
natural environment. The chances of
farmed fish escaping into sea are low
because the farms are land-based.

Turbot farms are run by big corpora-
tions, so local villagers can get work
there, but they do not benefit directly

from the profits the farms make. Health
certification is required, but regula-
tions do not focus on the environmen-
tal impact of farms and need to be im-
proved.

Summary

Turbot are cultured in indoor pools
in mainland China. Farmed turbot
are produced by hatcheries and the
risk of exotic species being intro-
duced is low. But turbot farms can
have negative effects on the environ-
ment, including their use of over-
fished species as feed, pollution and
the spread of disease. The manage-
ment measures currently in place
are partially effective in addressing
these issues.
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e Epinephelus fuscoguttatus e Epinephelus fuscoguttatus

HeEih: KAt (EfE -~ BRAEGRIERE) Origin: Southeast Asia (Indonesia, Malaysia and the Philippines)
—HAHES T BRRkER RIERE Mainly sold as: Live and fresh whole fish
EEA G SR BE Culture method: Floating net cages

nated places in some Southeast Asian
countries. The industry is beneficial to
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o Sardinella gibbosa
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Origin: Thailand
Mainly sold as: Canned fish
Fishing method: Purse seining

Sardines are schooling fish and they
feed and reproduce in big groups. Sar-
dine populations can vary greatly from
year to year as they are affected by fac-
tors including seawater temperature,
climate and water currents. These
characteristics make the species sen-
sitive to fishing pressure.

Sardines are one of the most impor-
tant fisheries in Thailand. Although
the amount of sardines currently being
landed in Thailand is fairly stable, some
studies have suggested that their popu-
lations are beginning to be overfished.

Purse seining is a highly selective
method that has a low bycatch rate.

Purse seining has little impact on the
seabed because there is no contact be-
tween fishing gear and the seafloor.

e Sardinella gibbosa

Thailand's sardine fishery has some
management measures in place, in-
cluding the closure of certain areas,
licensing and restrictions on the size of
the purse seine nets so that small fish
are not caught. However, the enforce-
ment of these measures is partially ef-
fective.

Summary

Thai sardine stocks are beginning to
show signs of overfishing, although
the current catch is still stable. Sar-
dine have some biological charac-
teristics that make them sensitive to
fishing pressure. The fish are caught
by purse seiners and this fishing
method generates a relatively low
amount of bycatch and does not
damage the seabed. The manage-
ment of the sardine fishery in Thai-
land is partially effective.
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e Monacanthus chinensis
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e Monacanthus chinensis

Origin: The South China Sea including Hong Kong waters
Mainly sold as: Live and fresh whole fish

Fishing method: Gill netting

Fan-bellied leatherjacket do not have
biological characteristics that make
them particularly vulnerable to fishing
pressure.

No formal assessment of fan-bellied
leatherjacket stocks is available but
according to a local survey, the spe-
cies is already overfished in Hong
Kong waters.

Fan-bellied leatherjacket are caught
with gill nets, which can cause a high
amount of undesirable bycatch if the
mesh is very small. However, the by-
catch rate in the South China Sea is
only about 5% of the total catch.

Gill netting has a limited impact on
the seabed because of the minimal
contact between fishing gear and the
seafloor.

Fishery management systems in Hong
Kong and the South China Sea are
weak. Only limited regulations are in
place, and there are no fishery manage-
ment measures for the species in Hong
Kong. The enforcement of fishery man-
agement measures in the South China
Sea is poor.

Summary

The biological characteristics of
fan-bellied leatherjacket make them
not naturally susceptible to fishing
pressure but local stocks are still
overfished. Gill netting of the spe-
cies generates only a small quan-
tity of undesirable bycatch and has
relatively low impact on the seabed.
Nevertheless, fan-bellied leather-
jacket fishery management systems
in Hong Kong and the South China
Sea are unsound.
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e Siganus canaliculatus

Origin: The South China Sea including Hong Kong waters
Mainly sold as: Live and fresh whole fish

Fishing method: Cage trapping

White-spotted rabbitfish are fast-grow-
ing and can reach maturity in about 156
months, meaning that they are not sus-
ceptible to fishing pressure.

There is no detailed estimate of local
white-spotted rabbitfish stocks but they
appear to be overfished.

Cages are most commonly used to
catch white-spotted rabbitfish, and oth-
er species that are caught in them have
high survival rates if they are released.
However, fishermen usually keep all the
fish that they catch.

Cage trapping has little impact on the
seabed because contact between fish-
ing gear and the seafloor is minimal.

Fishery management systems for white
-spotted rabbitfish in Hong Kong and
the South China Sea are weak. Fishery

regulations are not in place: in Hong
Kong, there are no size restrictions,
fishing licensing or quota system. Al-
though some management measures
are in place in mainland China, en-
forcement is poor.

Summary

White-spotted rabbitfish are over-
fished despite not being particularly
vulnerable to fishing pressure. Cage
trapping generates a high quan-
tity of undesirable bycatch but has
little impact on the seabed. White-
spotted rabbitfish fisheries in Hong
Kong and the South China Sea are
not well managed.
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Origin: Hong Kong

e Epinephelus areolatus

Mainly sold as: Live and fresh whole fish

Culture method: Floating net cages

The high density of areolate grouper in
culture cages can allow diseases and
parasites to spread easily.

Areolate grouper are carnivores and
their feed may include commercially
important immature wild-caugh fish.
This puts additional pressure on the
already overfished populations of wild
fish species in Hong Kong.

Most fry come from well-developed
hatcheries in places like Taiwan and
Southeast Asia, but local fishermen
still collect fry from the wild.

Floating net cages are installed in ways
that have only minimal impact on the
seabed. As the net is the only barrier
between the cage and the natural envi-
ronment, excessive fish feed and faeces
will go directly into the sea, particularly
underneath the fish farms. Areolate
grouper is a native species and there is
no risk of introducing exotic species.

Fish farms are located at designated
mariculture zones and local fisher-
men benefit from running them. Fish
farms can join the voluntary AFFS but
the scheme is not fully focused on
addressing the farms’ environmental
impact. Issues that still need to be ad-
dressed include the spread of disease
and contamination by excess feed
and faeces.

Summary

Floating cage fish farms for areo-
late grouper do not alter the natural
seabed environment much but dis-
eases can spread quickly as many
fish are kept in each cage. Feed may
include overfished wild species and
some fry are still sourced from the
wild. Environmental problems like
water pollution from excessive feed
and fish faeces, and the spread of
disease still need to be addressed,
but some fish farms have joined the
AFFS, which can partly help address
these issues.
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e Epinephelus bleekeri
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Origin: Hong Kong

e Epinephelus bleekeri

Mainly sold as: Live and fresh whole fish

Culture method: Floating net cages

The high density of duskytail grouper in
net cages can allow diseases and para-
sites to spread easily.

Duskytail grouper are carnivores and
their feed may include commercially
important immature wild-caught fish.
This puts additional pressure on the
already overfished populations of wild
species in Hong Kong.

Most fry come from well-developed
hatcheries in places like Taiwan and
Southeast Asia, but local fishermen
still collect fry from the wild.

Floating net cages are installed in ways
that have only minimal impact on the
seabed. As the net is the only barrier
between the cage and the natural envi-
ronment, excessive fish feed and faeces
will go directly into the sea, particularly
underneath the fish farms. Duskytail
grouper is a native species and there is
no risk of introducing exotic species.

Fish farms are located at designated
mariculture zones and local fishermen
benefit from running them. Fish farms
can join the voluntary AFFS but the
scheme is not fully focused on address-
ing their environmental impact. Issues
that still need to be addressed include
the spread of disease and contamina-
tion of excess feed and faeces.

Summary

Floating cage fish farms for dusky-
tail grouper do not alter the natural
seabed environment much but dis-
eases can spread quickly as many
fish are kept in each cage. Feed may
include overfished wild species and
some fry are still sourced from the
wild. Environmental problems like
water pollution from excessive feed
and from faeces, and the spread of
disease still need to be addressed,
but some fish farms have joined
the AFFS, which can partly help ad-
dress these issues.
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e Epinephelus lanceolatus
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Origin: Hong Kong

e Epinephelus lanceolatus

Mainly sold as: Live and fresh whole fish

Culture method: Floating net cages

The high density of giant grouper in net
cages can allow diseases and parasites
to spread easily.

Giant grouper are carnivores and their
feed may include commercially impor-
tant immature wild-caught fish. This
puts additional pressure on the already
overfished populations of wild species
in Hong Kong.

Most fry come from hatcheries in Tai-
wan, but some are still collected from
the wild, and the species is listed as
“Vulnerable” on the IUCN Red List,
which monitors the conservation sta-
tus of species.

Floating net cages are installed in ways
that have only minimal impact on the
seabed. Excessive fish feed, faeces, and
potentially diseases - pass directly into
the open sea and can cause pollution
and harm wild marine organisms. As
giant grouper occur naturally in Hong
Kong, there is no risk of exotic species
being introduced.

Fish farms are located at designated
mariculture zones and local fishermen
benefit from running them. Fish farms
can join the voluntary AFFS but the
scheme is not fully focused on address-
ing their environmental impact. Issues
that still need to be addressed include
the spread of disease and contamina-
tion from excess feed and faeces.

Summary

Giant grouper are cultured in float-
ing net cages in Hong Kong. The use
of wild juvenile fish for feed can af-
fect wild fish populations, while the
majority of fry for farmed fish come
from hatcheries. These farms have
some environmental effects that
need to be addressed through im-
proved farm management.
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e Plectorhinchus cinctus
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Origin: Hong Kong

e Plectorhinchus cinctus

Mainly sold as: Live and fresh whole fish

Culture method: Floating net cages

The high density of three-banded sweet-
lip in net cages can allow diseases and
parasites to spread easily.

Three-banded sweetlip are carnivores
and their feed may include commer-
cially important immature wild-caught
fish. This puts additional pressure on
the already overfished populations of
wild species in Hong Kong.

Most fry are artificially hatched at farms
in Taiwan and mainland China, but
some are still taken from local waters.

Floating net cages are installed in ways
that have only minimal impact on the
seabed. Excessive fish feed, faeces -
and potentially diseases - pass directly
into the open sea and can cause pollu-
tion and harm wild marine organisms.
As three-banded sweetlip occur natu-
rally in Hong Kong, there is no risk of
exotic species being introduced.

Fish farms are located at designated
mariculture zones and local fishermen
benefit from running them. Fish farms
can join the voluntary AFFS but the
scheme is not fully focused on address-
ing their environmental impact. Issues
that still need to be addressed include
the spread of disease and contamina-
tion from excess feed and faeces.

Summary

Three-banded sweetlips are cultured
in floating net cages in Hong Kong.
The use of wild juvenile fish for feed
can affect wild fish populations,
while the majority of the farmed fish
come from hatcheries. These farms
have some environmental effects
that need to be addressed through
improved farm management.
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e Epinephelus quoyanus
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® Epinephelus quoyanus

Origin: The South China Sea including Hong Kong waters
Mainly sold as: Live and fresh whole fish

Fishing method: Hand lining

Longfin grouper is a fast-growing spe-
cies that changes sex when it reaches
adulthood. It is not particularly vulner-
able to fishing pressure.

There is no accurate estimate of longfin
grouper stocks. They were formerly one
of the most commonly seen groupers
in Hong Kong waters but they are rarely
found. The species is considered over-
fished in Hong Kong waters, if not the
whole South China Sea.

Longfin grouper are caught by hand-
lining with a low bycatch rate of about
5% of the total catch, and the unwanted
bycatch usually has a high survival rate
after release.

Hand lining has little impact on the
seabed because contact between the
seafloor and the hooks is minimal.

There are few fishery regulations for
longfin grouper in Hong Kong and the
South China Sea. Critical management
measures including catch quotas, size
restrictionsand marine protection areas
are either absent or poorly enforced, so
fishery management of the species in
both Hong Kong and the South China
Sea is unsound.

Summary

Although longfin grouper are not
vulnerable to fishing pressure, they
are overfished. The fishing method
generates only small amount of by-
catch and has only a small impact
on the seabed. But the fishery man-
agement systems for the species is
not effective in either Hong Kong or
the South China Sea.
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® Epinephelus coioides
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Origin: Thailand
Mainly sold as: Live fish

Culture method: Floating net cages

The high density of orange-spotted
grouper in net cages can allow diseas-
es and parasites to spread easily.

Orange-spotted grouper are carnivo-
rous so other commercially important
juvenile fish may be caught and used
as feed. This exacerbates the depletion
of overfished wild populations.

Some fry come from hatcheries but
some are still collected from the wild,
affecting the wild populations.

Floating net cages are installed in ways
that have only minimal impact on the
seabed. As the net is the only barrier
between the cage and the natural en-
vironment, excessive feed and faeces
will go directly into the sea. This can af-
fect water quality and cause pollution.
Orange-spotted grouper is a native spe-
cies to Thailand, and there is no risk of
introducing exotic species.

e Epinephelus coioides

Fish farms can only be set up in des-
ignated places in Thailand. There are
also regulations aimed at controlling
the spread of disease and the effects
of discharge on the environment. As
fish farms are run by local, small-scale
fishermen, the industry is beneficial to
local communities.

Summary

Orange-spotted grouper farms in
Thailand do not alter the natural ma-
rine environment much but diseases
can be spread quickly as many fish
are kept in each cage. Feed is not
sustainably caught - some may be
juvenile wild fish. Not all fry come
from hatcheries; wild young are still
collected. Farming methods have
some impact on the environment in-
cluding water pollution from exces-
sive feed and faeces, but the man-
agement measures in place have
partly addressed these issues.
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Origin: China
Mainly sold as: Live crab

® Scylla serrata

Culture method: Outdoor intertidal ponds

Mud crabs are often stocked at high
densities, meaning that diseases and
parasites can spread easily.

Mud crab are scavengers, but the
young of important fish species may be
used as feed. This puts additional pres-
sure on the already overfished South
China Sea.

Most mud crab fry come from hatcher-
ies but some wild individuals are also
collected. Although they produce many
young at once, collecting juveniles
from the wild could still affect popula-
tion levels.

As mud crab ponds are located on in-
tertidal regions on estuaries, little al-
teration is needed to convert mudflats
into ponds. Effluent and faeces are
directly discharged into the open sea,
polluting the water and harming the
natural communities.

Aquaculture farms can only be set up
in designated places in China. The in-
dustry is beneficial to local communi-
ties. The regulations, however, are only
partially effective in addressing issues
such as the spread of disease and pol-
lution to the surrounding environment.

Summary

Mud crabs are cultured in intertidal
zones in mainland China. Farms
have some environmental impact,
including the use of wild juvenile fish
as feed, pollution from discharged
effluent and disease spreading be-
tween farmed individuals and into
the surrounding environment. There
are some regulations governing
mud crab farms, but overall, man-
agement measures are only partially
effective.
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o Nemipterus virgatus

Origin: The South China Sea including Hong Kong waters

Mainly sold as: Fresh whole fish

Fishing method: Long lining

© Biology

Golden threadfin bream grow fast, be-
coming sexually mature in less than 15
months, meaning that they are not par-
ticularly sensitive to fishing pressure.

© Status of wild populations

Stocks of golden threadfin bream are
overfished. Surveys have found declin-
ing numbers in the South China Sea,
with the catch consisting mostly of
young fish.

© Bycatch

Golden threadfin bream are caught by
long lines that use small hooks, result-
ing in a relatively low quantity of unde-
sirable catch and discards - only about
5% of the total catch in the South China
Sea.

© Impacts on the environment

Long lining has little impact on the
seabed because contact between the
hooks and the seafloor is minimal.

© Fisheries management

Fishery management systems for gold-

en threadfin bream in Hong Kong and
the South China Sea are weak. There
are no regulation limiting their catch in
Hong Kong. Although some manage-
ment measures are in place in main-
land China, enforcement is poor.

Summary

Although golden threadfin bream
are not sensitive to fishing pres-
sure, stocks are still over-fished.
The fishing method used to catch
them generates little bycatch and
causes only minimal damage to the
seabed. Nevertheless, the manage-
ment measures in place to protect
golden threadfin bream in both
Hong Kong and the South China
Sea are weak.
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e Lutjanus argentimaculatus
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e Lutjanus argentimaculatus

Mainly sold as: Live and fresh whole fish
Culture method: Floating net cages

The high density of mangrove snapper
in net cages can allow disease and par-
asites to spread easily.

The young of commercially valuable
wild species caught by local trawlers
may be used as feed for mangrove
shapper, exacerbating the depletion of
marine resources.

Most fry are artificially produced but
some are still wild-caught, particularly
from Southeast Asia and locally.

Floating net cages are installed in ways
that have only minimal impact on the
seabed. Excessive fish feed, faeces -
and potentially diseases - pass directly
into the open sea and can cause pollu-
tion and be harmful to wild marine or-
ganisms. As mangrove snapper occur
naturally in Hong Kong, there is no risk
of exotic species being introduced.

Fish farms are located at designated
mariculture zones and local fishermen
benefit from running them. Fish farms
can join the voluntary AFFS but the
scheme is not fully focused on address-
ing their environmental impact. Issues
that still need to be addressed include
the spread of disease and contamina-
tion by excess feed and faeces.

Summary

Mangrove snapper are cultured in
net cages in Hong Kong. The use of
wild juvenile fish for feed can affect
wild fish populations, while the ma-
jority of the farmed fish come from
hatcheries. These farms have some
environmental effects that need to
be addressed through improved
farm management.
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Origin: New Zealand
Mainly sold as: Frozen fillet
Fishing method: Bottom trawling

© Biology

Ling are slow to grow, and it takes
them four and a half years to mature.
That makes them susceptible to fishing
pressure.

o Status of wild populations

Ling are fully fished in most New Zea-
land waters.

© Bycatch

As bottom trawling for ling takes place
in the deep sea, accidentally caught
and later discarded organisms are often
badly crushed in the nets. The survival
rate of these organisms is very low.

© [mpacts on the environment

Bottom trawling usually has a high im-
pact on the seafloor environment be-
cause of the intense contact between
fishing equipment and the seabed.

© Fisheries management

New Zealand's ling fisheries employ
some management measures, includ-
ing stock assessments, fishing quotas
and a certain level of bycatch control.

e Genypterus blacodes

But there is room for improvement in
the form of a long-term management

plan.

-~ Summary

The biological characteristics of ling
make them sensitive to fishing activi-
ties and the stocks are fully fished in
most New Zealand waters. Bottom
trawling in deep water reduces the
survival rate of unwanted organisms
and has a high impact on the sea-
bed habitat. However, management
measures are in place to monitor
the exploitation of the species.
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® Branchiostegus auratus, B. argentatus, B. japonicus
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e Branchiostegus auratus, B. argentatus, B. japonicus

Origin: The South China Sea including Hong Kong waters

Mainly sold as: Fresh whole fish

Fishing method: Gill netting

© Biology

Horsehead grow relatively fast and can
become sexually mature between 18
and 24 months, so they are not particu-
larly susceptible to fishing pressure.

© Status of wild populations

Although there is no accurate figure for
local horsehead stocks, the fact that a
lot of the individuals caught are juve-
niles indicates that the species is over-
exploited.

© Bycatch

Gill nets are used to catch horsehead,
generating a moderate amount of
undesirable bycatch and discards -
about 20% of the total catch.

© Impacts on the environment

Gill netting has little impact on the sea-
bed because the contact between nets
and the seafloor is minimal. However,
marine creatures are frequently en-
tangled by nets that have been lost or
abandoned in the sea.

© Fisheries management

Fishery management systems for
horsehead in Hong Kong and the South
China Sea are weak. Fishery regulations
are not in place: in Hong Kong, there
are no size restrictions, fishing licens-
ing or quota system. Although some
management measures are in place in
mainland China, enforcement is poor.

Summary

Despite horsehead not being partic-
ularly vulnerable to fishing pressure,
stocks appear over-exploited. Gill
netting generates a moderate quan-
tity of bycatch and causes minimal
damage to the seabed. But overall,
management measures in place
to protect horsehead in the South
China Sea are not effective.
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e Trachinotus blochii
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Origin: Hong Kong

e Trachinotus blochii

Mainly sold as: Live and fresh whole fish

Culture method: Floating net cage

Pompano is a schooling species, and
stocking them at high densities does
not have much impact on them, but it
can lead to the spread of diseases and
parasites.

Pompanos are carnivores and their feed
may include commercially important
juvenile fish. This puts additional pres-
sure on the already overfished popula-
tions of wild species in Hong Kong.

Since fry mainly come from artificial
hatcheries in Taiwan and mainland Chi-
na, wild populations are not affected.

Excessive fish feed, faeces - and poten-
tially diseases - pass directly into the
open sea and can cause pollution and
harm wild marine organisms. Pompa-
nos occur naturally in Hong Kong so
there is no risk of exotic species being
introduced.

Fish farms are located at designated
mariculture zones and local fishermen
benefit from running them. Fish farms
can join the voluntary AFFS but the
scheme is not fully focused on address-
ing their environmental impact. Issues
that still need to be addressed include
the spread of disease and contamina-
tion by excess feed and faeces.

Summary

Pompanos are cultured in net cages
in Hong Kong. The way their feed
is sourced puts additional pressure
on wild fish populations, although
farmed pompanos come from hatch-
eries. Farming of pompanos does not
pose a risk of exotic species being
introduced. These farms have some
environmental effects that need to
be addressed through improved
farm management.
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e Larimichthys crocea
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Origin: China
Mainly sold as: Fresh whole fish
Culture method: Floating net cages or open land ponds

© Condition of the farmed fish

Yellow croaker are stocked at high den-
sity and this results in the spread of dis-
eases and parasites.

© Fish feed

The young of commercially valuable
wild species caught by trawling may be
used as feed for yellow croaker, exac-
erbating the depletion of wild marine
resources.

© Source of fry

Yellow croaker fry come from artificial
hatcheries in mainland China but wild
populations of the species, particularly
in the East China Sea, are overfished.

© Impacts on the environment

Floating net cages are installed in ways
that have only minimal impact on the
seabed. Yellow croaker farms using
land-based ponds are located on land
and do not have any impact on ecologi-
cally sensitive coastal areas. Regard-
less of culture methods, effluent from
yellow croaker farms, including excess
feed, faeces, and potentially diseases

e Larimichthys crocea

is directly discharged into the sea,
causing pollution.

© Mariculture management

Fish farms can only be set up in desig-
nated places in China. The industry is
beneficial to local communities. How-
ever, the management measures in
place to address the environmental im-
pact of yellow croaker farms are weak,
and enforcement is poor.

Summary

Yellow croaker are cultured in net
cages or open ponds in China.
Hatcheries produce fry for farmed
yellow croaker. Yellow croaker farms
adversely affect the environment,
using other overfished species as
feed and spreading pollution and
diseases. Although there are regula-
tions to control these activities, they
are only partially effective.
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e Acanthopagrus latus

o BEREER
ABRERAEECEESENEES
% BAXTHEMAR - BESY
BRE2E "RERAGHE ., - BAE
AEIRERRABESHRENTE - K
WERE - BRER IS RERIFL
FOKGEER BB R -

B =

BAFPRMYIBHEREREM -
T\%%\Tﬁ%%%iﬁﬂfﬁﬁﬁﬂﬁ
2 BHENGEREER 22
BRER - AHSKAECERER
BHEERE - BOARENRTING
B5ZR - JBRSAE NSRS Rk
B RRRERESHREABR#
R BARBHESR "REER
ZEtElL - ABREME -

Origin:
Mainly sold as: Live and fresh whole fish
Culture method: Floating net cages

Hong Kong

© Condition of the farmed fish

The high density of yellowfin seabream
in net cages can allow diseases and
parasites to spread easily.

© Fish feed

Yellowfin seabream are carnivores and
their feed may include commercially
important immature wild-caught fish.
This puts additional pressure on the
already overfished populations of wild
species in Hong Kong.

© Source of fry

Most farmed yellowfin seabream are
from hatcheries. A very small amount
of fish come from local waters.

© Impacts on the environment

Floating net cages are installed in ways
that have only minimal impact on the
seabed. As the net is the only barrier
between the cage and the natural en-
vironment, excessive fish feed and
faeces will go directly into the sea,
particularly underneath the fish farms.
Yellowfin seabream are a native species
and there is no risk of introducing ex-
otic species.

e Acanthopagrus latus

© Mariculture management

Fish farms are located at designated
mariculture zones and local fishermen
benefit from running them. Fish farms
can join the voluntary AFFS but the
scheme is not fully focused on address-
ing their environmental impact. Issues
that still need to be addressed include
the spread of disease and contamina-
tion by excess feed and faeces.

Summary

Floating cage fish farms for yellow-
fin seabream do not alter the natural
seabed environment much but dis-
eases can spread quickly as many
fish are kept in each cage. Feed
may include overfished wild species
and some fry are still taken from the
wild. Environmental problems like
water pollution from excessive feed
and from faeces, and the spread of
disease still need to be addressed,
but some fish farms have joined the
AFFS, which can partly help address
these issues.

wealqeas UIJMO||IA

unynoLDy @

149



150

FKiFHy: 2R
—ARHETTU: ke~ REBNIREE

WA BRRTER

BERGEALERAE  HI7TERZAER
BARE  RERREAREARAXE
jj o

PRPFFEERFZARBEATF B
MEFAREST LT - FREEFTH

ARXBURBEREEREER B
SREERS  EPRRABRNEES
& -

ERMTERNSBUEER - ¥BKY
28R -

e Thunnus albacares
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Origin: Global

e Thunnus albacares

Mainly sold as: Fresh, frozen and canned fillet
Fishing method: Purse seining, pelagic long-lining

Yellowfin tuna grow quickly and be-
come sexually mature between about
17 months and 4 years. They are less
sensitive to fishing pressure than blue-
fin tuna.

More than half of the global catch of
yellowfin comes from the Pacific Ocean
but the catch from the Indian Ocean is
increasing. The populations of yellowfin
tuna in all oceans are considered fully
fished.

Bycatch from yellowfin tuna fishing by
pelagic long-lining in high seas can be
quite high, sometimes involving vulnera-
ble species such as seabirds and turtles.

Purse seining and long lining have little
impact on the seabed because there is
no contact with fishing gear.

International fisheries management

organizations such as the International
Commission for the Conservation of
Atlantic Tunas (ICCAT), the Inter-Ameri-
can Tropical Tuna Commission (IATTC)
andthe Indian Ocean Tuna Commission
(I0TC) monitor fishing of the species.
Some management and inspection
measures are also in place, including
reporting of boat positions and catches
but they are only partially effective.

Summary

Compared with bluefin tuna, yellow-
fin tuna are not particularly suscep-
tible to fishing pressure. Stocks are
fully fished in all oceans. Yellowfin
tuna fisheries that use long lining
can generate a high amount of by-
catch, including vulnerable species
such as seabirds and turtles. The
fishing methods have little impact
on the seabed. The management
measures in place for yellowfin tuna
fisheries are partially effective.
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U. edulis, Sepioteuthis lessoniana
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o Loliolus beka, L. uyii, Uroteuthis duvauceli, U. chinensis,

U. edulis, Sepioteuthis lessoniana

Origin: Hong Kong waters and South China Sea

Mainly sold as: Fresh whole squid
Fishing method: Bottom trawling

Squid grow to adulthood quickly and
have a short life span of about a year.
As they gather together in big groups to
reproduce, squid can be easily targeted
by fishermen.

Squid are fully fished locally.

Squid are caught by bottom trawlers in
Hong Kong and the South China Sea,
and generate bycatch of up to 70% of the
total catch. The bycatch includes many
commercially important juvenile fish,
which are sold cheaply to fish farms in
Hong Kong and China as feed. This is a
huge waste of marine resources.

The intense contact between heavy
weights on the trawling gear and the
seabed has a big impact on the sea-
floor.

Fishery management systems for squid

in Hong Kong and the South China Sea
are ineffective. Fishery regulations are
not in place: in Hong Kong, there are
no size restrictions, fishing licensing or
quota system. Although some manage-
ment measures are in place in main-
land China, enforcement is poor.

Summary

Squid are fully fished and have at
least one biological characteristic
that makes them sensitive to fish-
ing pressure. Bottom trawling gen-
erates a lot of undesirable bycatch,
exacerbating the depletion of ma-
rine resources. In addition, it has a
big impact on the seabed. The few
management measures in place for
squid in Hong Kong and the South
China Sea are not effective.
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® Rhombosolea leporina, R. plebeia, R. retiaria,
R. tapirina, Colistium guntheri, C. nudipinnis,
Peltorhamphus novaezeelandiae,

Pelotretis flavilatus
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Origin: New Zealand
Mainly sold as: Frozen fillet

Fishing method: Bottom trawling

Sole grow fast, becoming sexually ma-
ture in two to three years. Some spe-
cies can live for more than 16 years but
in general they survive for three to four.
Except Colistium guntheri and C. nudip-
innis, sole species are not particularly
vulnerable to fishing pressure.

Sole are fully fished in New Zealand
waters.

Although bottom trawling potentially
creates a lot of undesirable bycatch,
the only bycatch from New Zealand's
sole fisheries is a small number of ju
venile sole.

Bottom trawling usually has a high
impact on the seafloor because of the
intense contact between fishing equip-
ment and the seabed.

Management measures, including

® Rhombosolea leporina, R. plebeia, R. retiaria,
R. tapirina, Colistium guntheri, C. nudipinnis,
Peltorhamphus novaezeelandiae,

Pelotretis flavilatus

stock assessments, fishing quotas and
licensing, apply to New Zealand’s sole
fisheries. The fisheries are fairly well
managed but could be improved by
more studies on individual species.

Summary

New Zealand’s sole species are not
particularly vulnerable to fishing
pressure, except Colistium guntheri
and C. nudipinnis. Stocks are con-
sidered fully fished. Only a small
amount of bycatch is generated, but
the fishing method, bottom trawling,
has a potentially big impact on sea-
bed habitats. Fishery management
systems are in place, but could be
improved.
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e Harpadon nehereus

Origin: The South China Sea including Hong Kong waters

Mainly sold as:

© Biology

Bombay duck grow quickly and become
sexually mature in about 15 months.
They gather in large shoals in the del-
tas of rivers to feed during monsoons,
which can make them sensitive to fish-
ing pressure.

o Status of wild populations

Bombay duck are overfished in Hong
Kong waters. Although there is no ac-
curate stock assessment for Bombay
duck in the South China Sea, fish there
are generally over-exploited.

o Bycatch

Bombay duck are caught by bottom
trawlers and the bycatch is large - up to
70 % of the total catch. It includes the
young of other commercially important
species.

o Impacts on the environment

Bottom trawling has a high impact on
the seabed because of the intense con-
tact between the seafloor and the fish-
ing gear.

Fresh whole fish
Fishing method: Bottom trawling

© Fisheries management

Management of Bombay duck stocks
in both Hong Kong and the South Chi-
na Sea is unsound. There are limited
fishing regulations, and critical man-
agement measures including catch
quotas, size restrictions and marine
protection areas are either absent or
poorly enforced.

Summary

Bombay duck are susceptible to
fishing pressure thanks to their
predictable behaviour, and stocks
are considered overfished. Bottom
trawling generates a high quantity
of undesirable bycatch and has a big
impact on the seabed. The fishery
management of this species in both
Hong Kong and the South China Sea
is poor.
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e Trichiurus nanhaiensis, T. lepturus
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e Trichiurus nanhaiensis, T. lepturus

Origin: The South China Sea including Hong Kong waters

Mainly sold as: Fresh fish

Fishing method: Bottom trawling

© Biology

Hairtail take about 18 months or more to
become mature. They swim in schools,
but are not particularly vulnerable to
fishing pressure.

o Status of wild populations

Although hairtail is one of the most
important fish in China, numbers are
declining and stocks consist mainly of
young fish. Hairtail has also been over-
fished in Hong Kong waters.

© Bycatch

Hairtail are caught by bottom trawlers
in the South China Sea which gener-
ate large amounts of undesirable catch
- about 70% of the total catch. The dis-
carded organisms have a relatively low
survival rate because they are usually
crushed in the nets.

© Impacts on the environment

Bottom trawling has a big impact on the
seabed because of the intense contact
between fishing gear and the seafloor.

© Fisheries management

Fishery management systems covering
hairtail in Hong Kong and the South
China Sea are ineffective. Fishery regu-
lations are not in place: in Hong Kong,
there are no size restrictions, fishing
licensing or quota system. Although
some management measures are in
place in mainland China, enforcement
is poor.

Summary

Stocks are overfished, despite the
species not being vulnerable to fish-
ing pressure. The fishing method
used generates a lot of bycatch and
has a big impact on seabed habi-
tats. Fisheries management mea-
sures covering hairtail in both Hong
Kong and the South China Sea are
unsound.
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o Platycephalus indicus

Origin: The South China Sea including Hong Kong waters

Mainly sold as: Fresh whole fish
Fishing method: Bottom trawling

© Biology

Flathead change sex from male to fe-
male as they grow. It takes about 17
months or more for flathead to become
sexually mature.

© Status of wild populations

No accurate stock assessment is avail-
able but flathead appear to be over-
fished. Most of the flathead caught in
Hong Kong waters are juveniles, and
the species is being caught at an un-
sustainable level in the northern South
China Sea.

© Bycatch

Flathead are caught by bottom trawl-
ers, generating a lot of undesirable
bycatch, consisting of juvenile fish and
other marine organisms. Bycatch gen-
erated by bottom trawling in the South
China Sea can account for up to 70% of
the total catch.

© Impacts on the environment

Bottom trawling has a high impact on
the seabed because of the intense con-
tact between the fishing gear and the
seafloor.

© Fisheries management

Fishery management systems for flat-
head in Hong Kong and the South Chi-
na Sea are ineffective. Very few regula-
tions are in place: in Hong Kong, there
are no size restrictions, fishing licens-
ing or quota system. Although there
are some management measures in
place in mainland China, enforcement
is poor.

Summary

Flathead in Hong Kong and the
South China Sea are overfished.
Uncontrolled bottom trawling gener-
ates a large quantity of undesirable
bycatch and has a huge impact on
the seabed. The management mea-
sures in place to control flathead
fishing in both Hong Kong and the
South China Sea are ineffective.
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o Aluterus monoceros

Origin: The South China Sea including Hong Kong waters

Mainly sold as: Fresh whole fish
Fishing method: Bottom trawling

© Biology

As unicorn leatherjacket grow slowly
and take more than 14 years to become
sexually mature, they are vulnerable to
fishing pressure.

© Status of wild populations

Although there is no accurate estimate
of unicorn leatherjacket stocks, they
appear to be overfished.

© Bycatch

Unicorn leatherjacket are caught by
bottom trawlers in the South China Sea,
generating a lot of bycatch - up to 70%
of the total catch. The bycatch includes
commercially important juvenile fish,
which are sold cheaply to fish farms in
Hong Kong and China as feed.

© Impacts on the environment

Bottom trawling has a big impact on the
seabed because of the intense contact
between fishing gear and the seafloor.

© Fisheries management

Fishery management systems for uni-
corn leatherjacket in Hong Kong and

the South China Sea are ineffective.
There are virtually no fishery regula-
tions in Hong Kong: there are no size
restrictions, fishing licensing or quota
system. Although some management
measures are in place in mainland Chi-
na, enforcement is poor.

Summary

The biological characteristics of
unicorn leatherjacket make them
sensitive to fishing pressure and the
species is overfished. Bottom trawl-
ing generates a lot of bycatch, exac-
erbating the depletion of marine re-
sources and has a big impact on the
seabed. The management measures
for unicorn leatherjacket in Hong
Kong and the South China Sea are
not effective.
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e Cromileptes altivelis

Origin: Southeast Asia (Indonesia, Malaysia and the Philippines)

Mainly sold as: Live fish

Fishing method: Hook and lining

© Biology

High-finned grouper change sex from
female to male as they grow. As they
grow slowly, they need a relatively long
time to become sexually mature, which
happens when they reach about 39 cen-
timetres in length. The species is there-
fore sensitive to fishing pressure.

o Status of wild populations

Although there is no accurate estimates
of high-finned grouper stocks, they are
considered a rare species in the wild.
They are listed as “Vulnerable” on the
IUCN Red List, meaning that they are
threatened with extinction if no action
is taken to protect them.

© Bycatch

Young high-finned grouper are kept un-
til they grow to market size rather than
being released. Other fish species inci-
dentally caught that are not suitable for
export are consumed domestically, sold
to local markets or to fish farms to use
as feed.

© Impacts on the environment

As there is only minimal contact be-
tween the seabed and the fishing
gear, hook and lining has little impact
on the seafloor.

© Fisheries management

There are only a few management mea-
sures to regulate fishing of the species
in Southeast Asia, including the estab-
lishment of marine protected areas and
licensing of fishermen. However, there
are no restrictions on the size and num-
ber of fish caught, therefore the fishery
management systems for high-finned
grouper in these countries are not well
managed.

Summary

High-finned grouper are overfished
and they have biological character-
istics that make them vulnerable
to fishing pressure. Hook and lin-
ing has little impact on the seabed,
and fishermen keep everything they
catch. The high-finned grouper fish-
eries in Indonesia, Malaysia and the
Philippines are not well managed.
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® Plectropomus areolatus
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® Plectropomus areolatus

Origin: Southeast Asia (Indonesia, Malaysia and the Philippines)

Mainly sold as: Live fish

Fishing method: Hook and lining

© Biology

Squaretail coral trout change sex from
female to male as they grow. Mature
trout travel far from their usual feeding
areas to predictable places to gather
and mate. This makes them an easy
target for fishermen.

o Status of wild populations

Squaretail coral trout are overfished.
A five-year monitoring study in Indo-
nesia discovered a sharp decrease in
the body size of the fish, and another
study in Sabah, Malaysia found that the
population of the species had been re-
duced by almost 98%.

© Bycatch

Juveniles are kept in fish farms to grow
to market size for sale. Other harvested
fish species that are not suitable for
export are usually consumed domesti-
cally, sold to local markets or used as
feed in fish farms.

© Impacts on the environment

Hook and lining has little impact on the
seabed because there is practically no
contact between fishing gear and the
seafloor.

© Fisheries management

There are some management mea-
sures to regulate this fishery in South-
east Asia, such as the establishment of
marine protected areas and licensing
of fishermen. But there is no restriction
on the size and number of fish caught,
so the fishery is not well managed.

Summary

Squaretail coral trout are overfished.
They are vulnerable to fishing pres-
sure because of their predictable
mating patterns. Hook and lining
has little impact on the seabed,
and fishermen keep everything they
catch. The management systems of
this fishery in Indonesia, Malaysia
and the Philippines are unsound.
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e Epinephelus polyphekadion
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e Epinephelus polyphekadion

Origin: Southeast Asia (Indonesia, Malaysia and the Philippines)

Mainly sold as: Live fish

Fishing method: Hook and lining

© Biology

Camouflage grouper change sex from
female to male as they grow. When they
reproduce, they will travel far from their
feeding grounds and gather in large
numbers at specific places to mate. As
this behaviour can be easily predicted
by fishermen, the species is vulnerable
to fishing pressure.

© Status of wild populations

Camouflage grouper are overfished.
Although there is no accurate estimate
of their stocks, the numbers gathering
to reproduce have decreased by more
than 50% in many places.

© Bycatch

Hook and lining is a selective fishing
method, but fishermen will keep every-
thing they catch. Furthermore, juvenile
camouflage grouper are kept until they
are big enough to sell rather than being
released.

© Impacts on the environment

Hook and lining has little impact on the
seabed because contact between fish-
ing gear and the seafloor is minimal.

© Fisheries management

Fishery management systems for cam-
ouflage grouper in  Southeast Asia
are not effective. Although the use of
cyanide is prohibited, and protected
areas have been established in some
Southeast Asian countries, there is no
minimum size limit or quota system for
catching the species.

Summary

Camouflage grouper are vulnerable
to fishing pressure and they are al-
ready overfished in Southeast Asian
countries. Fishermen use hook and
lining to catch them and they keep
everything they catch. The manage-
ment of camouflage grouper fisher-
ies in Indonesia, Malaysia and the
Philippines is not effective to ensure
the sustainability of the species.
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e Plectropomus leopardus
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® Plectropomus leopardus

Origin: Southeast Asia (Indonesia, Malaysia and the Philippines)

Mainly sold as: Live fish

Fishing method: Hook and lining

o Biology

Leopard coral trout change sex as they
grow and gather to spawn. These char-
acteristics make the species vulnerable
to fishing pressure.

o Status of wild populations

Southeast Asian leopard coral trout are
overfished. After 20 years of fishing of
the species, catch and export figures
from the Philippines have fallen rap-
idly, by more than 43% in four years;
in some areas the decline is as big as
97%. In Indonesia, the number of fish
has dropped by 40% and the average
body size has reduced by 10%.

© Bycatch

Many other types of fish are also caught
by hook and lining; they are usually
consumed domestically, sold to local
markets or used as feed in fish farms.
This is a waste of marine resources.

© [mpacts on the environment

Hook and lining has little impact on the
seabed because the contact between
the seafloor and the hooks is minimal.

© Fisheries management

In Southeast Asia there are only a
few fishery management measures
in place, such as prohibiting the use
of cyanide and establishing protected
areas. However, enforcement is weak,
and fisheries are generally poorly man-
aged (but see p.75).

Summary

The spawning behaviour of leopard
coral trout makes them susceptible
to fishing pressure and the stocks
of this species in Southeast Asia
are overfished. The fishing method
used has limited impact on the sea-
bed and fishermen keep everything
they catch. The fishery management
of the species in Southeast Asian
countries is unsound.
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o Hoplostethus atlanticus

Origin: Global (northern and eastern Atlantic Ocean, Indian Ocean, eastern and southern Pacific Ocean)
Mainly sold as: Fresh and frozen fillet

Fishing method: Bottom trawling

© Biology

Orange roughy live in big schools
around underwater seamounts at
depths down to 1,900 metres. They
grow slowly, taking at least 14 years to
become sexually mature, and can live
for up to 150 years. All of that makes
orange roughy very sensitive to fishing
pressure.

o Status of wild populations

Orange roughy are overfished. Al-
though orange roughy fisheries only
began in the late 1970s, many stocks
in the world are already down to about
10% of their original size.

© Bycatch

Orange roughy are caught using bot-
tom trawling, a fishing method that de-
stroys deep-sea corals which can take
hundred of years to recover.

© Impacts on the environment

Intensive contact between fishing
gear and the seabed means that bot-
tom trawling has a large negative im-
pact on the environment.

© Fisheries management

Fishery management systems for or-
ange roughy are not effective. Although
there are management measures in-
cluding stock assessments, licensing
and fishing quotas in many countries
where orange roughy occur, stocks of
this species continue to decrease in
most places.

Summary

Orange roughy are biologically sen-
sitive to fishing pressure and their
stocks are overfished almost every-
where. Deep-sea bottom trawling
destroys fragile deep-sea coral eco-
systems which will take a long time
to recover. The current management
of orange roughy is not effective and
does not protect the long-term sus-
tainability of the fishery.
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Origin: China
Mainly sold as: Live fish

Culture method: Floating net cages

o Condition of the farmed fish

Hong Kong grouper are stocked at high
densities in the cages resulting in the
easy spread of diseases and parasites.

© Fish feed

Hong Kong grouper are carnivores and
their feed may include commercially
important juvenile fish. This puts ad-
ditional pressure on the already over-
fished populations of other marine spe-
cies.

© Source of fry

Most of the fry are collected from the
wild. However, wild stocks are over-
fished and the Hong Kong grouper are
listed as “Endangered” on the IUCN
Red List.

© Impacts on the environment

Floating net cages are installed in ways
that have only minimal impact on the
seabed. Effluent, excessive fish feed
and faeces are directly discharged into
the open sea, which can cause water

® Epinephelus akaara

pollution and harm wild populations
potentially spreading diseases to them.

© Mariculture management

The industry is beneficial to local com-
munities. Fish farms can only be set up
in certain designated places in China.
The regulations, however, do not effec-
tively control the impact of the spread
of diseases and the effects of discharge
on the environment.

Summary

Hong Kong grouper are cultured in
floating net cages in China. Using
wild-caught fish of other species as
feed has an impact on other wild fish
populations. Fry are usually collect-
ed from over-fished stocks. The farm-
ing methods have a negative impact
on the environment, including water
pollution and the spread of diseases
to the wild. Current management
measures are considered ineffective
to address these issues.
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o Charybdis feriatus

Origin: The South China Sea including Hong Kong waters

Mainly sold as: Live crab

Fishing method: Bottom trawling

© Biology

Red crab grow quickly and become
sexually mature within 12 months,
therefore they are not very susceptible
to fishing pressure.

o Status of wild populations

Red crab are overfished in Hong Kong
waters. Catches in the South China Sea
have also declined.

© Bycatch

Red crab are caught by bottom trawl-
ers which will generate a lot of bycatch
- in the South China Sea, about 70% of
the total catch. This bycatch includes
the young of high-value species, and it
gets sold cheaply to fish farms to use
as feed. The organisms that are caught
and discarded have a low survival rate
as they are usually crushed to death in
the nets.

© Impacts on the environment

Bottom trawling has a big impact on
the seabed because of the intense con-
tact between the fishing gear and the
seafloor.

© Fisheries management

Management of red crab fisheries in
Hong Kong and the South China Sea
are ineffective. There are no size restric-
tions, fishing licensing or quota system
in Hong Kong. Mainland China has
some management measures in place,
but enforcement is poor.

Summary

Red crab are overfished despite not
being particularly susceptible to
fishing pressure. Bottom trawling
for red crab generates a great deal of
bycatch and has a huge impact on
the seabed. The management mea-
sures for catching red crab in Hong
Kong and the South China Sea are
unsound.
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o Atypopenaeus stenodactylus, Metapenaeopsis barbata, M. palmensis, o Atypopenaeus stenodactylus, Metapenaeopsis barbata, M. palmensis,
Parapenaeopsis tenella, Trachypenaeus curvirostris Parapenaeopsis tenella, Trachypenaeus curvirostris
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in the South China Sea that can gen-
erate massive amounts of undesirable
bycatch - up to 70% of the total catch.
The bycatch includes commercially
important juvenile fish, which are sold
cheaply as feed to fish farms in Hong
Kong and China.

© [mpacts on the environment

The intense contact between the heavy
weights of the trawlers and the seabed
has a big impact on the seafloor.

being vulnerable to fishing pressure.
Not only does bottom trawling gen-
erate a lot of undesirable bycatch, it
also further exacerbates the deple-
tion of marine resources and has
a major impact on the seabed. The
management measures in place for
shrimp in Hong Kong and the South
China Sea are not effective.
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e Tachypleus tridentatus, Carcinoscorpius rotundicauda

Origin: The South China Sea including Hong Kong waters
Mainly sold as: Live horseshoe crab

Fishing method: Bottom trawling

© Biology

Horseshoe crab take about 10 years to
become adults and gather together on
sandy beaches to reproduce. Juvenile
horseshoe crabs need to live in sandy
or muddy shores before they move into
deeper waters as they get older. All of
this makes horseshoe crab very vulner-
able to fishing pressure.

© Status of wild populations

Horseshoe crab are overfished: Hong
Kong's population has decreased by
90% in some areas, but there is no
accurate assessment of stocks in the
South China Sea.

© Bycatch

Bottom trawling produces a high rate of
undesirable catch, reaching up to 70%
of the total catch in the South China
Sea. Discarded organisms caught by
bottom trawling usually have low sur-
vival rates.

o Impacts on the environment

Bottom trawling has a high impact on
the seabed because of the intense con-
tact between fishing equipment and
the seafloor.

© Fisheries management

There are limited relevant fishery regu-
lations in Hong Kong and the South
China Sea in relation to horseshoe
crab. Critical management measures
including catch quotas, size restric-
tions and marine protection areas are
either absent or poorly enforced, mean-
ing that the fishery management in
both Hong Kong and the South China
Sea is unsound.

Summary

Horseshoe crab are very vulnerable
to fishing pressure and they are
overfished in Hong Kong. Bottom
trawling generates a large quantity
of undesirable bycatch and also has
a big impact on the seabed. Horse-
shoe crab fisheries management
measures in Hong Kong and the
South China Sea are not effective.
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e Dissostichus eleginoides, D. mawsoni

FeFH: I (KT  DEFRATFOH)

— AR ETT Tl KBERAEAN
% ERR

o EMEHH

BLHEAREREER  BAEAES
TEH  BHTE0E » WEHTRE
ENvE -

o FAEBEMRRT
EFSEF RS EEB AN AR
EE  BE-LEBERNKEMAE - &
BRENRIFEET  FEMBEER
RIEHBNR LG - BRY KB FmRAR
REEBRLENARSI  XYHEE
TN ARERERE

o BiME
EL@HBASRATLERS  BFEAG
RE MFAGRENKEAGKRS - 8
REZRAMBKRAME  EHREHEIIK
TBE - FRMEEFERAFERTL
HEBE -

o HIRHMTE
ERL RSB RNENZMHAR G EEY
Bk HBRBEETRE -

o EEXEIHE

RYRBEBALEN  EfMENE
TCEAAXEEIRNLE - EELEA
HZH AR KETNREE R
it ~ WGEREE - BOBINRENR
BhBSEEEER  WEETIER%E
BN - EREHBHAERACES
THIEANEE - (AR EERES RSN
EEANEREREN » FRF82EH)

B =

ENWARNEARER 524
XBNRE RYRBEBERS
sh Eti SN A RCEBER
% - ER@malBRTEEN
EBERBALES - BRBEBR
DR HBM SNSRI
BEE - ReEBRHELIEERA
EE

e Dissostichus eleginoides, D. mawsoni

Origin: Global (southern part of Atlantic, Indian and Pacific Oceans)
Mainly sold as: Fresh and frozen fillet
Fishing method: Bottom long-lining

© Biology

Chilean sea bass grow slowly, taking
about six to nine years to reach adult-
hood. They have a life span of up to 50
years. These characteristics make them
very vulnerable to fishing pressure.

o Status of wild populations

Although some Chilean sea bass are
caught legally in many countries, up to
four times as many are illegally taken,
both in national and international wa-
ters. Stocks of Chilean sea bass are
overfished except those from South
Georgia in the southern Atlantic.

© Bycatch

Bottom long-lining kills many sea birds,
some of them endangered, such as the
wandering and grey-headed albatross-
es. Sea birds follow fishing boats and
drown after chasing the bait and get-
ting hooked. The problem is particu-
larly serious in areas where the fish are
caught illegally.

o Impacts on the environment

Bottom long-lining has some impact
on the seabed; because it damages
benthic fauna like hard and soft corals.

© Fisheries Management

Chilean sea bass fisheries, except in
South Georgia, are not well managed.
Although management measures
including stock assessments, licens-
ing, bycatch reduction and fishing
quotas are in place in most countries
where the species occurs, and regional
fisheries management measures are
also in place, illegal fishing is still dam-
aging Chilean sea bass stocks (but see
p. 83).

Summary

Chilean sea bass are biologically
vulnerable to fishing pressure and
their stocks, except those in South
Georgia, are overfished. Although
bottom long-lining has little impact
on the seabed, it kills endangered
sea birds. Except in South Georgia,
the management measures in place
for Chilean sea bass fisheries are not
effective in stopping illegal fishing.
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Origin: Global

e Xiphias gladius

Mainly sold as: Fresh and frozen fillet

Fishing method: Pelagic long-lining

© Biology

Swordfish grow slowly, taking about
five years to become sexually mature.
They are highly migratory and can
reach more than 4.5 metres in length.
All of these characteristics make them
vulnerable to fishing pressure.

o Status of wild populations

As swordfish can migrate across the
oceans, it is difficult to estimate the
size of their populations. However, the
fact that the swordfish available for sale
are mainly juveniles suggests that they
are already overfished.

© Bycatch

Pelagic long-lining does not just catch
swordfish: it also kills endangered
species such as sharks and marine
turtles.

© Impacts on the environment
As there is almost no contact between
the fishing gear and the seabed, the im-
pact is minimal.

© Fisheries Management

Swordfish fisheries are not well man-
aged. Swordfish travel long distances
in the ocean, making fisheries man-
agement difficult. Although regional
fishery management organisations
record quantities of swordfish, fisher-
ies management measures, including
restrictions on the number that can be
caught, are limited. Except in the USA,
implementation is not effective.

Summary

Swordfish stocks are considered
overfished and they are biological-
ly vulnerable to fishing pressure.
The pelagic long-lining used to
catch swordfish results in bycatch
that includes endangered species.
The gear does little damage to the
seabed ecosystem, but fisheries
management measures for sword-
fish, except in the USA, are not ef-
fective.
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Origin: China

e Penaeus orientalis, P. vannamei, P. monodon

Mainly sold as: Live, fresh and frozen whole shrimp

Culture method: Open land ponds

© Condition of the farmed
Shrimp

Shrimp are densely stocked in ponds
and this can easily result in the spread
of diseases and parasites.

© Feed

The feed for shrimp may include com-
mercially important immature wild-
caught fish species. This puts addition-
al pressure on the already overfished
populations of wild species in China
and other parts of the world.

© Source of fry

Most fry come from the wild. When they
are collected, all other animals caught
are thrown away, damaging other
marine species. Artificially-hatched
shrimps are available, but not in suffi-
cient quantities to meet demand.

o Impacts on the environment

When shrimp yields decrease, shrimp
ponds are often abandoned; these
ponds are difficult to change to other
agricultural uses because shrimp farm-
ing seriously deteriorates the quality of
the soil. Effluent containing excessive
feed, faeces - and potentially diseases
- is directly discharged into the open
sea without treatment, polluting the

marine environment. In addition, some
shrimp are introduced species from
America, threatening the survival of na-
tive shrimp species.

© Mariculture management
Shrimp farms can only be set up in cer-
tain designated places in China. The
industry is beneficial to local people.
However, the management measures
in place to address the environmental
impact of shrimp farms are not effec-
tive, and enforcement is weak.

Summary

Shrimp are cultured in open land
ponds in China. Shrimp fry are still
collected from the wild, affecting
wild stocks of shrimp and other
species. Shrimp farms have several
negative effects on the environment,
including the use of overfished
species as feed, pollution and the
spread of diseases. Although there
are regulations to control farming
activities, they are not effective.
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® Sepia pharaonis

Origin: The South China Sea including Hong Kong waters
Mainly sold as: Fresh whole cuttlefish
Fishing method: Trammel gill-netting

© Biology

Cuttlefish grow fast and can repro-
duce at four months old or less, but
their life span is only about 8 to 12
months. Although cuttlefish grow
quickly, they only reproduce once in
their lifetime and will gather together
in big groups during the mating sea-
son, making them sensitive to fishing
activities.

o Status of wild populations

No accurate stock assessment is avail-
able but local surveys indicate that
cuttlefish are overfished in Hong Kong
waters and the South China Sea.

© Bycatch

Cuttlefish are mainly caught by tram-
mel nets that create a relatively large
amount of undesirable bycatch - up to
55% of the total - because the nets are
so fine that they catch the juveniles of
other species.

© Impacts on the environment

The use of trammel nets has a low im-
pact on the seabed because the con-

tact between the nets and the seafloor
is minimal.

© Fisheries management

Management systems for cuttlefish in
both Hong Kong and the South China
Sea are ineffective. There are only very
limited regulations and no specific
fishery management system in Hong
Kong. The enforcement of fishery man-
agement measures in the South China
Sea is poor.

Summary

Cuttlefish have some characteristics
that make them susceptible to fish-
ing pressure and stocks are over-
fished. Fishing with trammel nets
generates a high quantity of unde-
sirable bycatch although the direct
impact to seabed habitats is limited.
The cuttlefish fishery management
systems in both Hong Kong and the
South China Sea are unsound.
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Origin: South Africa

o Haliotis midae

Mainly sold as: Live, fresh, frozen, canned and dried

Fishing method: Handpicking

© Biology

This species of abalone only occurs in
South Africa and takes about seven
years to become sexually mature, mak-
ing it sensitive to fishing pressure.

© Status of wild populations

lllegal catching of South African aba-
lone has resulted in overfishing of the
species. Some legal catching areas
have been forced to close and quotas
for collecting them legally have been
reduced by more than 60%. South Afri-
can abalone is listed in Appendix Il of
CITES, meaning that although they are
not in immediate danger of extinction,
strict trade regulation is needed. Per-
mits are required to import them into
Hong Kong.

© Bycatch

As South African abalone are hand-
picked picked by fishermen, no other
species are collected.

o Impacts on the environment

Handpicking has little impact on sea-
bed because contact with the seafloor
is minimal.

© Fisheries Management

Although management measures such
as stock assessments, licensing and
fishing quotas are in place in South
Africa, illegal collection of abalone is
widespread and difficult to control. The
fact that massive illegal collection of
the species continues suggests that
the management measures in place
are not effective to ensure the long-
term survival of the species.

Summary

South African abalone are biologi-
cally susceptible to fishing pres-
sure and illegal fishing has caused
stocks to become overfished.
Although handpicking of South Af-
rican abalone only leads to a small
amount of bycatch and has little
impact on the seabed, the fishery
management measures in place
are not effective, particularly in
stopping illegal fishing.

auojeqy

WBno) pim

191



192

FFH: rREs - BIEEEKE
—ARHETT0: ke RISHE

HE 7% B

o AEHEHA

REBEESE  EARFHEBIS

FRBARMT < BEERDE » WK
ARGZBEBNTE -

<

o FAEBEMRRT
BEBMFEBENS0R70FE/REM B
FERTRE B RERCEBERY
BRUBBKIAEERE -

o BiME
HNRRBERR B FUEREBE R
B BEBNREPEENERRLEE
B BOMNAEETERBAEEN
70% - GEE R MERNEFENHELDE
o BREAEELER

o HIRHMTE

BEAREHNBRIET - HERBKER
BR

&

%o

e Scomberomorus guttatus, S. commerson
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e Scomberomorus guttatus, S. commerson

S .

Origin: The South China Sea including Hong Kong waters

Mainly sold as: Fresh whole fish
Fishing method: Bottom trawling

© Biology

King mackerel are schooling fish and
will migrate to different regions of the
open sea during different seasons. As
king mackerel grow quickly, they are
not particularly vulnerable to fishing
pressure.

© Status of wild populations

King mackerel catches increased be-
tween the 1950s and the late 1970s,
then dropped during the 1990s. This
suggests that king mackerel are al-
ready overfished, particularly in Hong
Kong waters.

© Bycatch

Although king mackerel are usually
caught in deeper seas by purse seiners,
in Hong Kong and the South China Sea
they are also caught by bottom trawl-
ers. Bycatch is high, about 70% of the
total catch, and unwanted organisms
usually die even if they are thrown back
into the sea.

© [mpacts on the environment

Bottom trawling has a big impact on
the seabed because of the intense con-

tact between the fishing gear and the
seafloor.

© Fisheries management

Fishery management systems for king
mackerel in Hong Kong and the South
China Sea are ineffective. Fishery regu-
lations are absent: in Hong Kong, there
are no size restrictions, fishing licens-
ing or quota system. Although there is
some fishery management in mainland
China, enforcement is poor.

Summary

King mackerel stocks are over-
fished, although there are no bio-
logical characteristics making the
species particularly vulnerable to
fishing pressure. The method used
to catch king mackerel generates
a large quantity of undesirable by-
catch and has a huge impact on the
seabed. Management measures for
king mackerel fishing in both Hong
Kong and the South China Sea are
not effective.
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e Thunnus thynnus (northern bluefin tuna), T. orientalis
(Pacific bluefin tuna), T. maccoyii (southern bluefin tuna)
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e Thunnus thynnus (northern bluefin tuna), T. orientalis
(Pacific bluefin tuna), T. maccoyii (southern bluefin tuna)

Origin: Southem bluefin tuna: global Southern Ocean, Pacific bluefin tuna: Indo-Pacific Ocean,
northern bluefin tuna: Atlantic Ocean and Mediterranean Sea

Mainly sold as: Fresh, frozen fillet

Fishing method: Purse seining, pelagic long-lining

© Biology

Northern and southern bluefin tuna grow
slowly, taking eight to 14 years to become
sexually mature, while Pacific bluefin
tuna take three to five years. They repro-
duce and feed in big groups. This makes
bluefin tuna particularly vulnerable to
fishing pressure.

o Status of wild populations

The populations of bluefin tuna in west-
ern Atlantic and Southern Ocean are
considered overfished and they are cat-
egorised as “Critically Endangered” on
the IUCN Red List. Although the popula-
tion of Pacific bluefin tuna is considered
fully fished, a large number of immature
individuals are caught in Japan.

© Bycatch

Endangered species including albatross-
es, dolphins, marine turtles and sharks
are frequently reported as bluefin tuna
bycatch.

o Impacts on the environment

Both pelagic long-lining and purse seine
fishing have little impact on the seabed
because contact between the seabed and
fishing gear is minimal.

© Fisheries Management
Management measures including stock

assessment, licensing and fishing quotas
are in place for both northern and south-
ern bluefin tuna, and there are also inter-
national treaties to manage the fisheries.
But actual catch is still much higher than
scientists recommend. There is no quota
system and no way of controlling Pacific
bluefin tuna fishing in international wa-
ters. So for all types of bluefin tuna, cur-
rent fisheries management measures are
not effective in maintaining the sustain-
ability of the species.

Summary

The biological characteristics of
northern, Pacific and southern blue-
fin tuna make these species very sen-
sitive to fishing pressure. The stocks
of both northern and southern blue-
fin tuna are considered overfished
and stocks of Pacific bluefin tuna
are fully fished. Bluefin tuna fisheries
generate a high amount of bycatch,
including species that are threatened
with extinction. Although the fishing
methods used to catch bluefin tuna
have limited impact on the seabed
ecosystem, the management of all
these fisheries is unsound.
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e Oratosquilla oratoria, O. interrupta, O. anomala,
Miyakea nepa, Harpiosquilla harpax

Origin: The South China Sea including Hong Kong waters
Mainly sold as: Live and fresh mantis shrimp

Fishing method: Bottom trawling

© Biology

As mantis shrimp grow fast and can
start to reproduce within 12 months,
they are not naturally sensitive to fish-
ing pressure.

© Status of wild populations

Mantis shrimp are one of the most com-
mercially important species in Hong
Kong. However, they are fully fished in
Hong Kong waters.

© Bycatch

Mantis shrimp are caught by bottom
trawlers in the South China Sea, gen-
erating undesirable bycatch that rep-
resents up to 70% of the total catch.
The bycatch includes commercially
important juvenile fish, which are sold
cheaply as feed for fish farms in Hong
Kong and China.

© Impacts on the environment

The intense contact between heavy
weights on the gear and the seabed
has a big impact on the seafloor.

© Fisheries management

Hong Kong and South China Sea have
inadequate fishery regulations for man-
tis shrimp. In Hong Kong, there are just
a few restrictions and a few small pro-
tected areas. Although mainland China
has regulations, enforcement is weak.
Mantis shrimp fisheries are therefore
not well managed.

Summary

Mantis shrimp stocks are fully fished
although they are not biologically
vulnerable to fishing pressure. The
method of fishing used generates a
considerable amount lot of bycatch
and also leads to resources being
wasted. Bottom trawling also dam-
ages the seabed. The management
measures for mantis shrimp fish-
eries in Hong Kong and the South
China Sea are not effective.
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e Cheilinus undulatus

Origin: Southeast Asia (Papua New Guinea, Indonesia, Malaysia and the Philippines)

Mainly sold as: Live fish

Fishing method: Hook and lining

© Biology

Humphead wrasse grow slowly, taking
five to seven years to reach adulthood
when some animals change sex from
female to male. Mature humphead
wrasse travel far from their usual feed-
ing areas to predictable places to gath-
er and mate. This makes them an easy
target for fishermen.

o Status of wild populations

Humphead wrasse are overfished. The
natural density of the species is low
(about 10 fish per 10,000 square metres
of reef), but in heavily fished areas the
density is as low as a single fish per
10,000 square metres. Since hump-
head wrasse is listed on CITES Appen-
dix I, trading of this species into Hong
Kong requires permits. They are also
categorised as “Endangered” on IUCN
Red List.

© Bycatch

Although hook and lining is usually
selective and does not result in high
quantities of bycatch, other fish spe-
cies caught are kept but not released.

© [mpacts on the environment
As the contact between the seabed and

hooks is minimal, this fishing method
has little impact on the seafloor.

o Fisheries management
Southeast Asia has few relevant fishery
management measures in place for
humphead wrasse. The limited mea-
sures that are in place in some coun-
tries include prohibiting the use of cya-
nide and establishing protected areas.
The enforcement of these measures is
ineffective and the fisheries are poorly
managed.

Summary

The biological characteristics of
humphead wrasse make them vul-
nerable to fishing pressure and their
stocks are overfished. The fisheries
have only a limited impact on the sea-
bed and fishermen keep everything
they catch. Limited fishery manage-
ment measures are in place but they
are failling to ensure the long-term
sustainability of the species.
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Origin: Caspian Sea
Mainly sold as: Caviar
Fishing method: Purse seining

© Biology

Sturgeon take a long time to become
sexually mature, and migrate from
the sea to rivers to reproduce. Fisher-
men catch sturgeon for their eggs to
produce caviar. These characteristics
make sturgeon extremely sensitive to
fishing pressure.

© Status of wild populations

Sturgeon species listed here are cat-
egorised as "Endangered” on the IUCN
Red List, which monitors the conserva-
tion status of species. The overfishing
of species has caused all sturgeon to
be listed under Appendix Il of CITES,
meaning that they are threatened with
extinction unless their trade is tightly
regulated. The result is that all interna-
tional caviar trading requires a permit.
Some sturgeon may already be close to
extinction.

© Bycatch

Immature sturgeon have been taken
as bycatch, further exacerbating
overfishing.

© Impacts on the environment

Purse seining has little impact on the
seabed because there is no contact be-

® Huso huso, Acipenser gueldenstaedtii, A. persicus,
A. nudiventris, A. stellatus

tween fishing gear and the seafloor.

© Fisheries management
Despite the CITES listing, the current
protection offered to sturgeon is not
enough to ensure their survival in the
wild. There are huge discrepancies
between independent reviews and
monitoring data provided by sturgeon-
producing countries, suggest that the
number of wild sturgeon has been over-
estimated. The management measures
in place are not effective to ensure the
sustainability of sturgeon.

Summary

Sturgeon stocks are considered se-
riously overfished and all sturgeon
species listed here are threatened
with extinction. They are very vulner-
able to fishing pressure. Juvenile
sturgeon that cannot produce caviar
are taken as bycatch. The manage-
ment measures in place to protect
sturgeon stocks are not effective.
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Origin: Global oceans and seas

o Nearly 550 species of sharks and related species

Mainly sold as: Fin, meat and shark “bone”(cartilage)
Fishing method: Long lining, gill netting, purse seining, mid-water and

bottom trawling

© Biology

Sharks grow slowly: some species take
more than six years to become sexually
mature, and many only give birth to a
small number of young. This makes
them particularly susceptible to fishing
pressure.

© Status of wild populations

Many shark populations are overfished.
More than 122 species of shark are
listed as threatened with extinction by
IUCN’s Red List, and 10 are listed in
the Appendices of CITES meaning their
populations are threatened.

© Bycatch

Sharks are often accidentally caught by
fishermen who are aiming to catch oth-
er species, particularly tuna. It is com-
mon for the fins to be removed and the
carcass discarded resulting in a waste
of marine resources.

o Impacts on the environment

Sharks are at the top of the food chain. If
too many are caught the whole ecosys-
tem could be thrown out of balance.

© Fisheries Management

Fishery management systems for
sharks are not effective. Most countries
have no limits onthe amount and type of
sharks caught, and finning is only sub-
ject to limited control. The International
Plan of Action for the Conservation and
Management of Sharks, which aims to
protect these creatures, has only been
implemented by a few countries.

Summary

Many shark populations are over-
fished. Their biological character-
istics make them very sensitive to
fishing activities. Sharks are often
taken as bycatch, and discarding of
the carcass is a wasteful practice.
Overfishing of sharks disturbs the
balance of the marine ecosystem.
Almost all fisheries management
measures for shark are ineffective.

Yieys

WBno) pim

203



204

AFCD
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Acronyms & Glossary

AFCD
AFFS

BRDs
CITES

IUCN
MTEDs
MSC
FAO
WWF

Bycatch

Ecosystem

Under-fished

Fully fished

Overfished

Sustainable fishing

Agriculture, Fisheries and Conservation Department
Accredited Fish Farm Scheme
Bycatch Reduction Devices

The Convention on International Trade in Endangered
Species of Wild Fauna and Flora

The International Union for Conservation of Nature

Marine Turtle Exclusion Devices

Marine Stewardship Council

The Food and Agriculture Organisation of the United Nations
World Wide Fund for Nature

Most seafood species live alongside other marine organisms
and these may be caught incidentally by fishermen. These
unintended catches are generally referred to as bycatch. They
include species of low commercial value, juveniles of commer-
cially important seafood species, or sometimes rare or endan-
gered species.

Ecosystem is the living (plants, animals, micro-organisms) and
non-living components of an environment that interact to pro-
duce a flow of energy and cycling of nutrients.

When the regeneration rate of a fish stock is higher than but
does not exceed the rate at which it is fished, the stock is un-
der-fished.

When the intensity of fishing activities is close to but does not
exceed the level that allows a fish stock to regenerate, the stock
is considered fully fished.

When the intensity of fishing activities exceeds a level where a
stock can regenerate causing the stock to decline, the stock is
considered overfished.

[t means fishing activities that do not cause or lead to undesir-
able changes in biological and economic productivity, biologi-
cal diversity, or marine ecosystem structure and functioning
from one human generation to the next.
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http://www.cites.org
http://www.fishbase.org
http://www.hk-fish.net
http://www.iucnredlist.org
http://www.fao.org/fishery

http://www.wwf.org.hk/chi/conservation/sea
food/sharkfin

http://www.wwf.org.hk/seafood
http://panda.org/about wwf/what we

do/marine/our_solutions/sustainable_seafood/
seafood _guides/index.cfm

http://www.mbayag.org/cr/seafoodwatch.asp

http://www.fishonline.org

Useful Inf

Information on Seafood Species

CITES http://www.cites.org
Fishbase http://www.fishbase.org
Hong Kong Fish Net http://www.hk-fish.net
IUCN Red List http://www.iucnredlist.org
FAO http://www.fao.org/fishery

WWEF Hong Kong Shark Leaflet  http://www.wwf.org.hk/eng/conservation/seafood/
sharkfin

Seafood Guides

WWEF Hong Kong Seafood Guide http.//www.wwf.org.hk/seafood

Seafood Guide from http://panda.org/about_wwf/what we
other WWF Offices do/marine/our_solutions/sustainable

seafood/seafood guides/index.cfm

US Monterey Bay Aquarium Seafood Guide ~ http://www.mbayag.org/cr/seafoodwatch.asp

UK FISHONLINE Seafood Guide http://www.fishonline.org
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