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FOREWORD

Economies in the Asia Pacific Region share their ocean and marine environment, and a common
commitment to address threats to this environment in a coordinated way.

Alien species introductions, both intentional and unintentional, can become a major threat to our
marine environment. Species that do not have natural competitors or predators can cause significant
economic damage to aquaculture, fisheries, and the ecosystems we rely on for conservation and
productivity.

In a spirit of cooperation within APEC, and with the objectives of the Marine Resource Conservation
Working Group (MRCWG) in mind, Australia and Chile decided during 1999 to propose to the
MRCWG a project to address the threat of introduced species that can become pests.

Following approval in 2001, the project commenced with two consultancies to characterise
economies’ strategies to control marine pests and to identify considerations for, and draft elements of,
a regional risk management framework for possible use by APEC member economies.

In November 2001, a workshop was attended by most of the member economies, to discuss different
approaches and to identify common factors that could be used in a final risk management framework.

The present report includes a range of information and the next steps necessary to address, in a
coordinated and widely acceptable way, the problem of marine pests in the APEC region. We hope,
that this work carried out by CRIMP and ICSED will be a keystone in the establishment of future,
coordinated strategies designed to face a common and growing problem to us all.

Dr. Alex Brown Mpr. Philip Burgess

Director Director

Environmental Affairs and Sport Marine and International Section

Fisheries Marine and Water Division

Under-Secretariat of Fisheries Chile Environment Australia

Ministry of Economy of Chile Department of Environment and Heritage
of Australia



Preface

PREFACE

The Marine Resources Conservation Working Group (MRC WGQ) approved a proposal by Australia
and Chile at the 13" meeting of the MRC WG to conduct a project on The Development of a Regional
Risk Management Framework for APEC Economies in the Use in Control and Prevention of
Introduced Marine Pests. This project, overseen by Environment Australia and the Under-Secretariat
of Fisheries Chile was funded by the Asia-Pacific Economic Cooperation Secretariat and produced by
two consultancy groups. Group A, the Chilean Consultancy, was conducted by the Inter-American
Centre for Sustainable Ecosystems Development (ICSED),; and Group B, the Australia Consultancy,
was conducted by the CSIRO Centre for Research on Introduced Marine Pests (CRIMP).

This project highlights the threats of introduced marine pests to APEC economies, prioritizes the
vectors by which they could arrive in an APEC economy and summarises existing infrastructure to
combat that threat. It presents considerations for a risk management framework could be initiated at
local and regional levels to help prevent and control incursions of introduced marine pests. The project
overseers split the review of APEC economies between the two consultancy groups and assigned the
development of the risk management framework to Group B.

All APEC economies were invited to attend the APEC Introduced Marine Pest Workshop held in
Hobart, Australia November 12"-15" 2001. Australia, Brunei Darussalam, Canada, Chile, China,
Chinese Taipei, Hong Kong China, Indonesia, Korea, New Zealand, Papua New Guinea, Peru,
Philippines, Russia, Thailand, United States of America and Vietnam attended. In addition the
International Maritime Organization (IMO) and the South Pacific Regional Environment Programme
(SPREP) and representatives from a wide range of stakeholders participated at the workshop.

The draft risk management framework and economy investigations were reviewed and discussed by
the participants of the workshop. This informal review process included group exercises and the
presentation and release of two working progress papers entitled “Workshop Synopsis of IMP
Management Across APEC Economies” (Group A) and “The Development of a Regional Risk
Management Framework for APEC Economies in the Use in Control and Prevention of Introduced
Marine Pests”(Group B). Additional questionnaires were used to supplement information available
from individual economies during and after the workshop. On completion of the workshop, the project
overseers and consultancies decided that the final report should be a single document. Through the
workshop, it was evident that a general lack of awareness of introduced marine pests existed within
the APEC fora. In order to address the need to promote awareness, the structure and content of the
final report was altered to allow for ease of reading and for it to stand as an information source for
researchers and managers.

This final report presents the results of the investigations into the current status of introduced marine
pests and marine pest management in APEC economies. It highlights the considerations needed for
developing a comprehensive risk management framework for use by all APEC economies as a
practical, on-ground management tool to help protect APEC regional marine and coastal environments
from introduced marine pests and relevant human and fish marine pathogens. Several of the latter are
detailed in the report since their importance was recognised at the workshop.

This report covers the following areas:

Section 1. Introduction provides a background on the threats due to introduced marine pests, the role
of APEC and the investigative methods used for this report. Introduced marine pests are defined and
the introduction processes, observed impacts and general management are discussed.

Section 2. Management Capabilities and Approaches is composed of two sections: (1) International
agreements and instruments, and (2) Status and discussion of APEC economies. These provide an
overview of regional initiatives in place and economy obligations. It also discusses the management
approaches and capabilities of each APEC economy according to their current institutional structure
and administration.
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Section 3. Priorities and Hazards for APEC Economies comprises five sub-sections; 3.1 Impacts
and Management priorities, 3.2 Vector hazards, 3.3 Factors affecting pathway strength, 3.4
Taxonomic hazards and 3.5 Regional priorities and hazards summary. This section evaluates the
hazards identified by APEC economies associated with vectors, pathways and species and is supported
by historical and current case studies of the role of vectors and pathways in introductions within
APEC. It also present a list of known introduced species of concern identified within APEC
economies — though it should be noted this list is not intended to be exhaustive.

Section 4. Considerations for a Risk Management Framework discusses the development of a risk
management framework and incorporates international literature on marine pests as well as established
management approaches to terrestrial diseases and pests as an overview of the invasion process and to
detail opportunities for management intervention. This section also addresses the socio-economic
implications of introduced marine pests, including how to assess alternative management strategies
and measures..

Section 5. Conclusion and Recommendations provides recommendations and concluding remarks.

Both groups wish to thank the government and non-government institutions, international
organizations, government officials and scientists of all APEC economies, who contributed valuable
information on introduced marine pests and their management, without which this work could have
not been completed. We especially thank Mr. Philip Burgess, Environment Australia and his team and
by Dr. Alex Brown, the Under-Secretariat of Fisheries of Chile, for their administrative and technical
support. Finally, the editors of this report thank the team members of both groups for their hard work
and effort without which this report could have not been successfully completed.

Vi



Glossary

GLOSSARY OF TERMS AND DEFINITIONS

The following definitions of relevant introduced marine pest terminology have been collated from a
variety of relevant references, chiefly; ANSTF 1996; Carlton 1996; Subansingh et al. 1996; FAO
2000; Shine et al. 2000; Carlton 2001, and Hayes in prep.

APEC

Ballast water

Baseline port survey

Biocontrol

Bioinvasions

Border

Cost benefit analysis

CRIMP
Cryptogenic
CSIRO
Disease

Fouling organism

Hazard

Hazard assessment

ICSED
IMO
Indigenous or native

Intentional
introduction

Introduction or
translocation

Introduced marine
pest

Introduced marine
species

Asia Pacific Economic Cooperation

Any water and associated sediments used to manipulate the trim and stability
of a vessel.

Biological surveys that determine the baseline level of introduced marine
species in a port.

Refers to the release of one species to control another.

A broad based term that refers to both human-assisted introductions and
natural range expansions.

The first entrance point into an economy’s jurisdiction.

Analysis of the cost and benefits of a course of action to determine whether it
should be undertaken.

CSIRO Centre for Research on Introduced Marine Pests.

A species that is not demonstrably native or introduced.
Commonwealth Scientific and Industrial Research Organisation.
Clinical or nonclinical infection with an aetiological agent.

Animals and plants, such as barnacles, mussels, and seaweeds that attach to
human-made substrates, such as piers, navigation buoys, and the bottom of
ships.

A situation that in particular circumstance could lead to harm. The measure
of the likelihood of these circumstances and the magnitude of the subsequent
harm is a measure of risk.

An assessment of associated hazards to qualitatively evaluate the likely risks
posed to an environment on the basis of past activities (Hewitt and Hayes in
press).

Inter-American Centre for Sustainable Ecosystems Development.
International Maritime Organization.
Species that would be present without human interventions.

The knowing import or introduction of nonindigenous species into, or
transplant through, an area or ecosystem where it was not previously
established.

The human assisted movement of an animal to an area outside its natural
range.

An introduced marine species that threatens human health, economic or
environmental values.

A marine species that’s movement has been assisted by human activities to
an area outside its range.

Vii
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Invasive

Marine pathogen

Naturalised or
established

Non-indigenous,
alien, exotic,
introduced or
adventive

Non-invasive

Native invasive

Pathway
Pest

Pre-border
Post-border
Quarantine
Risk

Risk analysis

Risk assessment
Risk management
Risk management
framework

SPREP

Unintentional
introduction

Vector

viii

An alien species that becomes established in natural or semi-natural
ecosystems or habitat, is an agent of change, and threatens native biological
diversity.

A disease causing marine agent.

A non-indigenous species that produces self-sustaining populations.

Species that have been transported by human activities — intentionally or
unintentionally — into a region in which they did not occur in historical time
and are now reproducing in the wild.

A non-indigenous species that does not spread but remains localised within
its new environment.

Species that get into modified habitats by their own means and then go
through population explosions.

The route (the geographic corridor from point A to point B).

A non-indigenous species that threatens human health, economic or
environmental values.

Prior to introduction into an economy’s jurisdiction.
Within the economy’s jurisdiction.

The holding of organisms under conditions that restrict their escape or the
escape of organisms associated with them into the open natural environment.

The likelihood and magnitude of an event.

Risk analysis is made up of three components: risk assessment, risk
management and risk communication. The process seeks to identify the
relevant risks associated with a proposed introduction and to assess each of
those risks.

The means by which the frequency and consequences of such events (risks)
are determined.

The culture, processes and structures that are directed towards the effective
management of potential opportunities and adverse effects.

An overview of the culture, processes and structures of risk management.

South Pacific Regional Environment Programme.

An introduction of nonindigenous species that occurs as a result of activities
other than the purposeful or intentional introduction of the species involved,
such as the transport of nonindigenous species in ballast or in water used to
transport fish, molluscs or crustaceans for aquaculture or other purpose.
Involved is the release, often unknowingly, of non-indigenous organisms
without any specific purpose.

The physical means or agent by which a species is transported. Ballast water,
ships’ hulls, and the movements of commercial oysters are examples of
vectors.



Executive Summary

EXECUTIVE SUMMARY

Marine pests are species moved by human activities to an area outside their natural range, and which
threaten human health, economic or environmental values. The introduction of marine pests is a major
threat to the marine environment and adversely affects economically important marine-based activities
and uses. Impacts of introduced marine pests can be dramatic and are usually irreversible. Introduced
marine pests have collapsed fisheries, destroyed aquaculture stock, increased production costs,
threatened human health and altered biodiversity.

Introductions can be either accidental or intentional, and arise from a wide range of commercial and
private practices. Globally, at any given moment, some 10,000 different species are being transported
between bio-geographic regions in ballast tanks. Hull fouling was the most important vector
historically and is again gaining prominence with the phasing out of tri-butyl tin (TBT) and increasing
small boat traffic. Viruses and pathogens have been spread between APEC economies as part of
aquaculture products and processed fish products, with devastating consequences to local aquaculture.
Fortunately, most potential invaders die before they can establish because environmental conditions at
the time and port of discharge are not suitable. Even when they establish, most do not become invasive
-- at first. Nonetheless, ballast water has become cleaner, ship’s transit speeds continue to increase,
new vectors and new trade routes are developing, and environmental management of ports has
improved water quality and provided suitable habitats. In response, the rate at which foreign
organisms are establishing in ports worldwide is increasing exponentially. A new introduced species
establishes in San Francisco Bay and Port Phillip Bay every 3 — 6 months, for example.

This report was developed as part of an APEC Introduced Marine Pest Workshop held in Hobart,
Australia November 12"-15", 2001, and was updated to include information from attending APEC
economies. The report:

e reviews international agreements and protocols relevant to introduced
marine pests;

e cxamines the approaches to detection and management of introduced marine
pests in APEC economies;

e identifies and reviews the impacts, management priorities and hazards of
introduced marine pests to individual economies and the APEC region as a
whole;

e details introduced marine pests recognised by APEC member economies in
the Asia Pacific region; and

e details the necessary considerations for developing a risk management
framework to respond to the threat of introduced marine pests in APEC
economies and the APEC region as a whole.

Key Findings

Key findings are itemised below under headings that match section headings in the report.
Recommendations are collated at the end of this executive summary.

Management Capabilities and Approaches

There are many international and regional agreements and protocols relevant to introduced species —
but few specific to introduced marine species. Many of these instruments could be extended to
include introduced marine species. APEC and the Marine Resource Conservation Working Group has
a role to fulfill in liaising with relevant international and regional bodies, including IMO, FAO,
NACA and SPREP, to enhance the effectiveness of existing instruments relevant to the APEC region.
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At the level of individual APEC economies:

Institutional arrangements and processes for managing the marine environment and maritime
activities is fragmented in most economies:

o there is no comprehensive strategy/policy framework for management and decision
making;

o vectors and introduced marine pests are often managed by a number of agencies and
authorities;

o there is often a lack of clear responsibility for the problem of managing introduced
marine pests.

Baseline surveys to identify introduced marine pests are limited.
The capacity to detect new marine pest incursions varies greatly between economies.
There is a lack of public awareness of introduced marine pests and their impacts.

Vector management is limited and unbalanced -- the predominant focus is on managing ballast
water alone.

At the APEC regional level:

There are inadequate linkages throughout the region for data exchange, support and
communication purposes.

The variable management capabilities and hazards within individual member economies
ultimately leave the whole APEC region vulnerable to bioinvasions.

An effective response to the introduced marine pest problem will require management at the
regional, economic and local level.

A number of international initiatives have identified alien invasive species as a major challenge
for decision makers at local, national, and regional levels.

Many international instruments, including work by the International Maritime Organization
(IMO), are designed to provide guidelines to be implemented by the member parties,
supplemented by initiatives and work programs undertaken by regional groupings such as APEC.

As APEC economies border the world’s major ocean and are linked by shipping routes, APEC
has an opportunity to influence global action on this issue and more effectively manage the risk to
each economy through its regional response.

Priorities and hazards for APEC economies

To gain most benefit from the resources available to reduce the risk of introduced marine pests, it is
important to know the relative threat posed by each vector and whether the threat is increasing,
decreasing or stable. Detailed questionnaires completed by eleven APEC economies, supplemented by
biological data indicated that:

Hazards vary between the economies based on the levels of activities, management capabilities
and bioregion.

Ballast water and hull fouling (commercial ships, fisheries vessels, recreational boats, and drilling
platforms) are the most important vectors for introduced marine pests.

International shipping, aquaculture and marine biodiversity are the maritime values most heavily
impacted by introduced marine pests.

Commercial shipping and the number of trading partners are the most important factors affecting
pathway strength.
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A limited number of introduced marine species have been identified within the APEC region,
with information scattered through many sources.

Considerations for a risk management framework

Risk management — “the culture, processes and structures that are directed towards the effective
management of potential opportunities and adverse effects” — could become an important tool in
reducing the risk of new introductions and responding to existing introductions. Cost-benefit analysis
can augment risk management and provide a mechanism for prioritizing management response. The
following points need to be considered when developing a risk management framework:

Risk management can be achieved by economies working collectively, to an agreed timeframe, on
the common requirements, protocols and procedures for the reduction of the spread and further
introduction of introduced marine pests (including micro-organisms and pathogens) across local
boundaries.

The invasion process can be broken down into discrete phases providing discrete opportunities for
risk management — the pre-border, border and post-border phases.

The border can be the border of a region, an economy or a local jurisdiction — any place on the
transport pathway where jurisdiction exists or could be developed to protect areas inside the
border. The first border from an APEC perspective would be that of the Pacific Ocean; the second
border that of an individual economy or biogeographical province; the third that of a province,
port or island.

Once an introduced marine species has established inside the border, further spread occurs through
secondary, to tertiary introductions.

Changes in commercial vessel movements, trade routes, aquaculture, recreational traffic and
transport of marine products affect the magnitude of the hazard associated with each vector and
allow new vectors to appear.

Change complicates extrapolating from known hazards in an individual economy to different
economies and future hazards.

However, analysis of past trends in the species introductions by major vectors will provide some
indication of future trends.

Effective assessment of the social, economic and environmental costs of introduced marine pests
and the benefits of alternative management options would assist choosing between management
interventions.

The changing risk environment means that effective risk management of marine pests will not be a
single intervention.

Effective risk management requires developing:
o an awareness of the problem in APEC economies;
o appropriate information systems and tools to react to the problem; and

o developing or adapting current institutional structures at the level of individual
economies and the region to monitor, report and implement the necessary response.

Recommendations

This report makes the following recommendations for immediate action to address the increasing
threat of introduced marine pests to APEC economies:

Xi
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Prioritisation
e Introduced marine pests become a standing item for the Marine Resource Conservation Working
Group (MRC-WG).

e Cooperative projects be established to develop a strategy for managing introduced marine pests in
each individual economy and in the APEC region as a whole, as the first step in developing a
regional response to introduced marine pests.

Comprehensive assessments of the situation
APEC should support the establishment of the following regional tools or initiatives for assessing the
situation and reducing problems posed by introduced marine pests:

e Construction of a comprehensive hazard analysis and assessment of APEC member economies
and APEC as a whole, using a standardised set of analysis tools.

e The development of a complete list of introduced marine species in the APEC region.

e The undertaking of baseline port surveys of all major trading ports in the APEC region using
consistent protocols.

e Valuation of the environmental, social and economic impacts of introduced marine pests and the
potential management strategies, policies and measures that can be applied to them, as a basis for
sound decision-making.

Intra-APEC fora collaboration

e This issue crosses the mandates of several APEC working groups. It should be coordinated by the
Marine Resource Conservation Working Group.

International fora collaboration

e APEC (MRC-WG) should liaise with relevant international and regional fora including IMO,
FAO, NACA and SPREP to enhance the effectiveness of regional approaches and of relevant
international instruments and their implementation.

Regional communication/technical support

e APEC should develop an effective regional system for information sharing, capacity building, tool
development and reporting procedures. The development should be led by a small representative
task group working by correspondence and reporting through a central information server system
established on the Internet.

e The establishment of a central server on the Internet that provides easy accessible information on;
potential marine pests, their distributions and vectors; their impacts, and management and
response strategies in place and being developed.

Institutional framework strengthening

e FEach economy should dedicate authority to an existing agency or establish a new agency, to
manage introduced marine pests and to provide reports to the Marine Resources Conservation
Working Group.

e A reporting procedure should be developed for all economies.
e Each economy should act to facilitate APEC and other responses at local levels.
Capacity building

e Fach economy should encourage participation in capacity building exercises and cooperative
projects that enhance awareness, monitoring and response.

e APEC should provide, or facilitate, assistance for developing economies through training and
exchange programs.

Xii
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SECTION 1
INTRODUCTION

Biological invasions are one of the most serious ecological
problems of the early 21° century — and the trade policies of
the new global economy are an unwitting contributor to this
problem. Since the 1950s, world trade has increased 14-fold,
during this same time, biological invasions in terrestrial,
freshwater and marine habitats has increased exponentially
(Ruesink et al. 1995; Ruiz et al. 1997; Nordstrom and
Vaughan 1999).

Scientists and policy makers increasingly see the introduction of alien species as a major threat to
marine biodiversity and a contributor to environmental change (Bax et al. 2001). These marine
introductions, intentional and accidental, can result from numerous human mediated activities that are
typically driven by global trade and human movement. Given that scientists have only begun to realise
the magnitude of the problem, comprehensive global and local management is in its infancy (Bax et
al. 2001). Nevertheless, through increasing the awareness of the global community and highlighting
the need for action through regional forums such as APEC, these limitations seen today can be
overcome. Within APEC, responses have been initiated by several economies to prevent and control
introduced marine pests. However, these individual responses will only be effective if they are
complemented by neighbouring economies and trading partners. Section 1 outlines the background of
the introduced marine pest problem and the approach taken in the construction of this report.

1.1 BACKGROUND

Ever since people began travelling in ships, they have inadvertently carried “pests” with them,
including diseases, rats and, largely unnoticed marine organisms. Historical records and studies on
modern replicas indicate that wooden sailing ships were often heavily encrusted with fouling
organisms, that were scrubbed off at stops along the voyage. It is perhaps not surprising, therefore, to
find that many wood-boring species, like the teredo “shipworm” (actually a mollusc), Teredo navalis,
have cosmopolitan distributions.

Marine invasions are not just historical. At any given moment some 10,000 different species are being
transported between bio-geographic regions in ballast tanks alone (Carlton 1999). Fortunately, most of
these potential invaders die. Many cannot survive the dark and often dirty conditions in ballast tanks;
for others, environmental conditions at the port of discharge are not suitable. Nonetheless, as ballast
water has become cleaner, ships transit speeds have increased, and environmental management of
ports has improved water quality, marine organisms are finding commercial shipping and other
vectors increasingly hospitable means of transport world-wide. Reflecting these factors, the rate at
which foreign organisms are establishing in ports has increased dramatically since the 1970s. In both
San Francisco Bay (California), and Port Phillip Bay (Australia), two well studied areas, on average, a
new exotic species now establishes itself every 3-6 months.

1.1.1 WHAT IS AN INTRODUCED MARINE PEST?

Currently, there is no universally accepted term for a species that occurs outside its natural range;
commonly used terms include; alien, exotic, nonindigenous and introduced species. If this introduced
species has threatening characteristics, it is referred to as a nuisance or pest species. In the marine
realm, the most common terms are ‘“nonindigenous aquatic organisms” and “introduced marine
species”. “Introduced marine species” and “introduced marine pests” are the terms used throughout
this report, though they do encompass all other relevant terms.
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The distinction between an introduced marine species and an introduced marine pest is the impact of
its introduction. By definition, an introduced marine species is a species that’s has been moved by
human activities to an area outside its natural range (FAO 2000). Whilst an introduced marine pest
is an introduced marine species that threatens human health, economic or environmental values
(Hayes in prep).'

Not all introduced marine species become pests. Ecological factors such as predation and water quality
prevent some species from reaching the densities required to achieve pest status. Some species, by
their very nature, are unlikely to be more than ecological nuisances, though all will likely have some
impact on native marine communities and hence will be undesirable from that perspective alone. The
point at which an introduced species becomes an introduced pest is vague, in most instances (an
exception would be species that threaten human health), and often depends on population density. In
some cases, species that have been relatively harmless for long periods suddenly increase sharply in
abundance and become pests. A good example is the Chinese mitten crab, Eriocheir sinensis, which
was first discovered into the river Thames in 1935 (Ingle 1986), but did not reach high populations
until after a drought in 1989-1992 (Eno ef al. 1997). Harmful fish and human pathogens introduced
into new marine waters also fit the definition of an introduced marine pest, but will be treated
separately (refer to Box 1).

Box 1. Harmful pathogens in the marine environment

Harmful pathogens introduced into new marine waters through human assisted activities are
not introduced marine pests, however they do present the same problems. Increasing
populations in the coastal zone has introduced more enteric bacteria, viruses and fungi into the
adjacent waters as waste discharge (Goldberg 1995). The importation of fishery products, feeds
and aquaculture stock has also allowed pathogens to enter new marine waters. These waters
can be taken up by ships for ballast water and then discharged in ports throughout the ships’
voyage. There is speculation about the role of ballast water in introducing a strain of Vibrio
cholera into Latin America from an Asian origin. More recently, ballast water from vessels
docked in the USA, with a last port of call in Latin America have been found to contain this
same strain of cholera bacterium (Kumate ez al. 1998). This report does detail some human and
fish pathogens, though the lack of comprehensive information on pathogens and their
introduction in the marine environment has limited the extent they are reviewed.

1.1.2 THE THREAT OF INTRODUCED MARINE PESTS AND PATHOGENS

Introduced marine pests are a primary threat to the marine environment (Hatcher et al 1989;
Heywood 1989; Lubchenco et al. 1991; Norse [Ed] 1993; Suchanek 1994). The impacts of these
introductions are diverse, and clearly differ between species, but can affect marine ecosystems,
industries, human health and marine uses and values. The case of the green algae, Caulerpa taxifolia
(refer to Box 2), highlights the range of impacts that one exotic species can have in a new ecosystem.

Box 2. Impacts of Caulerpa taxifolia in the Mediterranean Sea

In the Mediterranean Sea, the escape of Caulerpa taxifolia, from an aquarium in Monaco in the
mid 1980s has resulted in the aggressive spread from a few fronds to a mass of algae
overgrowing seagrass beds, mud flats, rocky reefs and other in-shore habitats. In these areas it
out-competes native species and forms extensive single-species beds covering up to 97 per cent
of available habitats. The invasive strain has now spread as far as the Adriatic Sea, and in 1994
was estimated to cover over 3000 hectares of coastal habitats. It is projected to eventually
spread over most of the Mediterranean. Coastal fisheries in invaded areas have declined
massively, to the extent that the plant is referred to locally as the ‘death weed’ and “killer
alga”.

' The process of identifying an introduced marine species and an introduced marine pest is described in Section
3.
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1.1.2.1 Environmental impacts

Introduced marine pests are significant stressors, often forcing changes in their new marine
communities (Ruiz et al. 1999). In the San Francisco Bay and delta, 212 established exotic species
have been reported, which are so pervasive that virtually every coastal habitat in the bay is now
dominated by one or more exotic species (Cohen and Carlton 1995). In Hawaii, 91 of the nearly 400
species present in Pearl Harbor were, or are very likely to be introduced (Coles et al. 1999). One
recent invader, a barnacle from the Caribbean, probably arrived as a hull fouler and now dominates the
mid-intertidal zone throughout the harbour. A study in 1996 found that three of the six most common
benthic marine species in Port Phillip Bay are not native (Hewitt et al. 1999), a statistic that does not
include two recent and rapidly proliferating invaders - Sabella spallanzanii and Asterias amurensis.
The dominance of exotics in Port Phillip Bay has developed only in the last twenty years.

1.1.2.2 Economic impacts

Introduced marine pests cause two main categories of economic impact; (1) losses in potential
economic output, and (2), direct cost of combating invasions (Mack et al. 2000). Regarding the first
category, the collapse of fisheries and aquaculture operations associated with introduced marine pests
is well documented. These collapses have resulted in massive losses in revenue and implications on
farmers, fishers and all post harvest industries as well. One species, the Asian clam Potamocorbula
amurensis, reaches densities of over 10,000 per square metre, and has been blamed for the collapse of
the San Francisco Bay fisheries. In the Black Sea, an invasive comb jelly, Mnemiopsis leidyi has been
blamed for the collapse of pelagic fisheries. The invasive crab, Carcinus maenas, a European species
now found in Australia, Japan, South Africa and both coasts of North America, is blamed for the
collapse of bivalve fisheries on the North American east coast. Aquaculture operations are highly
susceptible to organisms such as toxic dinoflagellates, fish and human pathogens in the local marine
environments. The introduction of the white spot syndrome virus (WSSV) and Alexandrium catenella,
a toxic dinoflagellate, have resulted in massive stock losses, farm closures, revenue losses and human
health implications globally.

Box 3. Impacts on stakeholders

Given the diverse characteristics of introduced marine pests and pathogens, a large number of
stakeholders are negatively impacted. These impacts include decreased productivity for
fisheries operators, loss of stock for aquaculture operators, decreased efficiency for shipping
operators, human health implications and loss of tourism revenue to name a few. Table 1.1
identifies stakeholders that are potentially impacted by introduced marine pests.

Table 1.1. Potentially impacted stakeholders.

Sector Stakeholders Type of impact

Government Management and regulatory agencies Need for new policies, legislation,
management strategies, actions, responses

and departments. Need to enforce
compliance of these activities.

(Maritime transport, ports, fisheries,
aquaculture, environment, conservation,
customs, quarantine and health)

Industry Shipping (international and domestic) Decrease in efficiency, bad reputation
Aquaculture operators Loss of stock, gear fouling
Fisheries operators Collapse of fisheries, gear fouling
Oil, gas and mining Fouling, damage
Marine tourism operators Decrease tourism interests
Social Humans Illness, death, loss of employment
Other Infrastructure Fouling, damage
Conservation Groups Loss of biodiversity
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1.1.3 THE INTRODUCTION PROCESS

The intercontinental dispersal of living organisms into new marine ecosystems has been steadily
increasing with global human migrations over the past five or more centuries. These migrations are
largely accompanied by the intentional movement of food species, and the unintentional movement
of associated species (Crosby, 1986; Carlton, 1989, 1992). At present, human migrations of this
magnitude and method are rarely seen. However in their place, the current movement of commodities
and people rapidly over long distances in ships and aircraft, has allowed for a pathway or route to be
established for the movement of species across water systems.

Carlton (2001) describes pathways as the geographical corridor between point A and point B. Once a
pathway between two places has been established, there are numerous vectors that can physically
transport the species from one place to another. Any mechanism that transports marine organisms
from shallow coastal waters to similar habitats outside the species’ home range is acting as a vector for
marine introductions. Most vectors will be carrying introduced species to recipient locations, however
they only pose a threat to that location if there is a non-zero probability that the introduced species will
survive, establish and become invasive.” Anthropogenic vectors for marine introductions as adapted
from Carlton (2001) are presented in Table 1.2. This includes 7 vectors for new introductions (New)
and vectors that translocate introduced species domestically (Dom).

Table 1.2. Anthropogenic vectors for marine introductions (Carlton 2001).

Source Vector Target taxa Donor region
Commercial Ballast water Plankton, nekton, benthos in New / Dom
shipping sediment
Hull fouling Encrusting, nestling, and some New / Dom
mobile species
Solid ballast (rocks, sand, etc) Encrusting, benthos, meiofauna ~ New / Dom
and flora
Aquaculture and Intentional release for stock Single species (plus associated New / Dom
fisheries enhancement species)
Gear, stock or food movement Various New / Dom
Discarded nets, floats, traps, trawls,  Various New / Dom
etc.
Discarded live packing materials Various New / Dom
Release of transgenic species Single species New / Dom
Drilling platforms Ballast water Plankton, nekton, benthos in New / Dom
sediment
Hull fouling Encrusting, nestling, and some New / Dom
mobile species
Canals Movement of species through locks ~ Various New
due to water motion or active
swimming
Aquarium Industry ~ Accidental or intentional release Aquarium fauna and flora New / Dom
Recreational Hull fouling Encrusting, nestling, and some Dom
boating mobile species
Dive practices Snorkeling and scuba gear Algal spores, bacteria, some New / Dom
small mobile species,
Floating debris Discarded plastic debris Encrusting and some mobile New / Dom

species

*This subject is discussed further in Section 4.2 A risk management framework.
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Historically vectors have included hull fouling (and boring), dry and semi-dry ballast, ballast water,
unintentional introductions associated with the importation of mariculture species, and deliberate
introductions of exotic species for mariculture (Campbell and Hewitt 1999) (refer to Box 4). More
recent vectors include the aquarium trade, recreational water users, and the oil, gas and construction
industries. Advances in technology and changes in the practices of shipping and other marine based
industries over the last 200 years has increased the number of vectors available for species
introductions and the speed at which they operate. This both increases the probability that a known
invasive species will be transported and increases the probability that previously untransported species
will find suitable vectors (Carlton 2001).

Box 4. The importance of different vectors

One measure of the relative importance of the different transport vectors is the proportion of
invasive species attributed to each by different studies. In San Francisco Bay, four vectors are
thought to historically be of roughly equal importance: ship fouling (26 per cent of introduced
species), ballast water (24 per cent), accidental introductions due to mariculture (22 per cent),
and deliberate introductions (20 per cent). In New Zealand, most invasive species have been
attributed to hull fouling (Cranfield e al. 1998). Evaluation of the introduced species in
Australian waters suggests that the dominant modes of introduction historically are hull fouling
and accidental releases associated with mariculture, followed by ballast water, dry ballast and
intentional releases. Ballast water accounts for only 15-20 per cent of the invasive marine species
found thus far in Australia, but is becoming the major threatening vector in the last two decades
(Hewitt et al. 1999). The vectors responsible for Australia’s designated pest species are also
diverse. Of the 12 species introduced into Australian waters (groups) listed on the Marine Target
Species List by the Australian Ballast Water Management Advisory Council, only one group
(toxic dinoflagellates) almost certainly arrived in ballast tanks. A second (an Asian clam,
Corbula gibba) could have arrived either in ballast water or as a fouling organism. Of the
remaining species: Pacific oysters, Crassostrea gigas, were deliberately introduced; Carcinus
maenas the European shore crab probably arrived in dry ballast; Maoricolpus roseus, a screw
shell, was accidentally introduced in oyster shipments or dry ballast from New Zealand, and the
others appear to be ‘fouling’ organisms, in the broad sense of the term.

1.1.4 MANAGING THE THREAT

It is clear that invasive marine species constitute major threats to the economic and environmental
health of marine ecosystems, and may also pose substantial risks for human health. Toxic
dinoflagellates, cholera, and recently Pfiesteria piscicida, are all known to have significant human
health risks, and all have been identified in ballast tanks. It is also clear that no single vector accounts
for all pest species. Consequently, management actions that focus solely on one vector, even if
completely successful, will not stop invasions. A comprehensive management system is required that
assesses the risks posed by different species and vectors, and then determines appropriate actions.

To date, very few countries have done this. This may be the result of poor appreciation of the
economic and environmental costs of bioinvasions, and, for marine invasions in particular, their often
hidden nature. A massive invasion by a marine species is often much less conspicuous than, for
example, an invasion by a brightly flowering garden plant. Nonetheless, the examples listed above and
the work of biologists worldwide have resulted in marine introduced species emerging as a major
management issue within the last 20 years.

Specific regulatory initiatives to reduce their impact are only now being developed, and to date have
concentrated primarily on international shipping and ballast water. The International Maritime
Organisation (IMO) introduced voluntary ballast water guidelines in 1997 and has developed a model
management plan to minimise the risk of introductions of potential marine pests. A number of
countries (Australia, Canada, Chile, Isracl, New Zealand, USA) and provincial jurisdictions within
these countries have developed or are developing ballast water legislation.
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Initiatives such as New Zealand's proposed Biodiversity Strategy and Australia's proposed National
System for the Prevention and Management of Introduced Marine Pests take a more comprehensive
approach to target marine introduced species. These initiatives include a range of pre-border to post-
border control systems for various vectors, monitoring activities to detect new incursions or the spread
of existing pests, pest emergency response procedures including inter-agency coordination and cost-
sharing arrangements, and options for long-term control of existing pests.

1.1.5 WHAT CAN APEC DO?

APEC provides a suitable forum through which to develop a regional management response to
problems of introduced marine pests. APEC economies depend on sea-borne trade, and major
international trade routes and sea-lanes pass through and around the region. Each economy has major
international ports that are high-risk sites for introducing marine pests. Intra-economy sea borne trade
provides a major means of translocating introduced pests and increases risk. Equally important in the
assessment of such risk, is to recognise that the marine zones of APEC economies contain important
industries such as aquaculture and capture fisheries that may be adversely affected by such
introductions.

The perceived tensions between initiatives for trade liberalisation, on the one hand, and increased
awareness of the need to minimise the risks of bioinvasions needs to be reconciled. Successful
abatement and management of the threats due to invasive marine species will only be most effective
when addressed at global and regional levels, as well as at the level of individual economies. The
initiatives of a number of countries to develop and implement pest management strategies are greatly
enhanced when integrated into regional management plans and objectives. A regional response within
APEC provides a valuable pathway for government and industry to capitalise on shared experiences
and to maximise the economic and environmental returns on their collective investments in managing
marine pests and their vectors.

1.2 OBJECTIVE

The main objective of this report is to summarise background information on the APEC economies,
the threat of marine pests in the APEC region and features necessary for managing the risks of
introduced marine pests in their economies and within their region. This information was used to
develop a draft risk management framework, at the APEC workshop held in Hobart, Australia on the
12-15" of November 2001. The framework was designed as a practical, on-ground, management tool
to help protect APEC regional marine and coastal environments from introduced marine pests and
relevant human pathogens through the use of strategic and operational measures.

1.3 METHODOLOGICAL APPROACH

APEC encompasses an extremely large region of the world and includes member economies of
varying levels of economic development and political organisation. Incorporating this variation into
regional management responses is important for increasing the effectiveness of its implementation.
For this report, reviewing information on the management approaches, capabilities and hazards for
each APEC economy was a precursor to developing the risk management framework for the use of
APEC economies to control and prevent introduced marine pests.’

To meet the report objective, the methodology was divided into four stages.
1. Background
1.1. Provide a background to the problem of introduced marine pests.

A literature review was used to provide background and cases to the global problem of introduced
marine pests.

? Please make note that as a ‘precursor’ is does not mean defined steps to make a risk management framework,
but considerations needed to be incorporated when developing the risk management framework.
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2. Review APEC economies management approaches and capabilities

2.1. Identify international instruments and agreements concerning introduced marine pests in
place and the participation of APEC economies.

A literature review encompassing a web search was used to describe relevant international
agreements and instruments and the level of participation of APEC member economies.

2.2. Review of management approaches and capabilities of each APEC economy for the marine
environment and introduced marine pests.

Formal qualitative questionnaires were posted to relevant APEC contacts in the economies.
Additional information was collected from web searches of each economy. A draft of the available
information was presented at the APEC workshop for review.

3. Determine priorities and threats for APEC economies

This stage used an electronic questionnaire, revised from one presented at the APEC Introduced
Marine Pest workshop held in Hobart, 2001. This questionnaire was sent to all delegates or advised
contact persons.

3.1. Identify impacts and priorities for management.

Economies were asked to rank the level of harm of introduced marine pests on marine values and
uses. They also assigned a priority value from 1 to 14 of these marine uses and values at threat
from introduced marine pests based on current management importance.

A comprehensive hazard analysis was beyond the scope of this report but hazards were identified
through a ranking process. The identification of the hazards was divided into two sections, (a) the
hazards associated with the introduction process (vectors and pathways) and the (b) hazards associated
with marine species.

3.2. Identify hazards within APEC economies associated with the introduction process.

The hazards associated with the introduction process and vectors were identified during the APEC
Introduced Marine Pest workshop held in Hobart, 2001. Economies were asked to rank (high,
medium and low) to the hazards based on the current levels of activities, legislation and
regulations and management capabilities. To gain an overview of the level of risk associated with
the hazards, individual economy data were compiled and aggregated. This provided a simple
average risk and range associated with the identified hazards. To supplement the hazard ranking, a
literature review was used to produce a short background description of each vector identified.

3.3. Identify hazards within APEC economies associated with species.

An ‘example’ list of 104 introduced marine species and pathogens (human and fish) were profiled
following a review of the Centre for Research on Introduced Marine Pests (CRIMP) database,
literature, the CRIMP ‘next pest’ database (Hayes, unpub. data) and communication with contacts
within APEC economies. We present only a list of species of concern. Species were chosen based on
whether they had been introduced into the APEC region (we only focussed on the Pacific Ocean for
economies with shared oceanic coastlines), if there was comprehensive data coverage and if they had
known impacts. A comprehensive list of all introduced marine species was not attempted due to time
constraints and the nature of such a task.

4. Determine considerations for a risk management framework
4.1. Risk management framework.

Managing introduced marine pests is a relatively new activity, and there are no management
frameworks that address all potential risks. We reviewed the international literature on marine
pests and borrowed from the established management of terrestrial diseases and pests to provide
overviews of the invasion process and the changing risk environment, and to detail opportunities
for management intervention.

4.2. Review cost benefit analysis.
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Box 5. Operational definitions

Introduced marine pest research and management, like many other specialist science
disciplines, has its own terminology. Terms used within this report may not have
been heard before or only known in a different context. To accommodate this and
variations in knowledge of introduced marine pests, a glossary has been provided.
This is found on page vi - viii. It should also be noted that several terms are used
interchangeably. These include; mariculture and aquaculture; invasive alien species
and introduced pests; exotic, alien and introduced. Acknowledgment of this is
important for clarity of this report.

Limitations to research:
Limitations to these research methods included:

e The lack of available information about marine environmental management for some APEC
economies.

e The lack of regional or global experience in managing risks associated with introduced marine
pests especially post-border.

e  Operational limitations on the time frame and budget.
e The lack of economy-specific information for a comprehensive hazard analysis

While all attempts have been made to use the most current information, the rapid time frame of the
report and the difficulty in identifying key experts in each economy has meant that not all information
has been reviewed by the relevant economy

1.4 SUMMARY

Introduced marine pest management initiatives have historically lagged behind responses for all other
major threats to the marine environment and biodiversity. Ship borne pollution and overfishing has
been approached by numerous international organisations, committees and conventions; and thus
incorporated into economy legislative and regulatory measures. Though introduced marine pests are a
primary threat to the marine environment, relatively little global recognition or understanding has been
achieved until more recently.

Invasions of introduced marine pests can be catastrophic, and as APEC encompasses such a large
region of the world and includes all major economies on the Pacific rim, it is a suitable forum for
initiating and encouraging response, both regionally and at the individual economy level. This
response needs to be transparent for ease of implementation and direct as the threat of introduced
marine pests continues to increase. We recommend that introduced marine pests become a
standing item for the Marine Resources Working Group (MRC-WG).
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SECTION 2
MANAGEMENT CAPABILITIES AND APPROACHES

Government agencies and others have been working to
control alien species on land and freshwater for
decades, with mixed success, but control of alien
marine species is in its infancy (Bax et al. 2001).

Particular institutional arrangements and processes influence management of the marine environment
within each APEC economy. These arrangements and processes have a direct influence on the
effectiveness and efficiency of such management. Those relevant to introduced marine pests and
human pathogens are complicated by the diversity of the vectors. Potential vectors for the introduction
of marine organisms, as well as the organisms themselves once introduced, are often managed by a
number of authorities including, for example, transport, port/harbour, quarantine/customs, fisheries,
and environment/ conservation. The implementation of policy and practice relevant to the
management of introduced marine pests is influenced by; the national regulatory system, the
relationships between national and sub-national governments (if present), the role of local authorities
and the amount known about the local native and introduced marine species.

Developing management arrangements for introduced marine pests requires a review of the current
status of legislation and administration of economies within the APEC region. This review can
identify gaps in management and knowledge. In the long term, these gaps present hazards or
impediments for the success of introduced marine pest management. This section presents the
international and regional instruments currently in place and the management capabilities and
approaches of each APEC economy.

2.1 INTERNATIONAL INSTRUMENTS AND AGREEMENTS
211 GLOBAL RESPONSES

A number of international activities have recently identified alien invasive species as a major future
challenge for decision makers at local, national, and regional levels. These include the Convention on
Biological Diversity (Decision V/8- Alien species that threaten ecosystems, habitats or species), which
has been ratified by the majority of APEC economies covered by the Australia Consultancy, the [IUCN
guidelines for the Prevention of Biodiversity Loss caused by Alien Invasive Species, and the Draft
Invasive Species Strategy for the Pacific Islands Region, which covers the APEC economies Australia,
Papua New Guinea, and New Zealand. None of these initiatives specifically target marine introduced
pests. Other international instruments and developments have application in developing a regional
response to introduced marine pests. These include the “precautionary approach”(refer to Box 6),
the reach of World Trade Organisation (WTO) Agreements, and the Convention on Biological
Diversity and the Cartagena Protocol on Biosafety.

Box 6. The Precautionary Approach

The application of the precautionary approach is relatively recent, gaining considerable
impetus from the outcomes of the United Nations Conference on Environment and
Development (UNCED) in 1992 (including the Rio Declaration and Agenda 21). In
short the precautionary approach is generally understood as requiring action that
anticipates and prevents environmental degradation, even in the absences of scientific
certainty about damage and without a thorough proof of a cause and effect relationship.
The Rio Declaration notes that ‘where there are threats of serious or irreversible
damage, lack of full scientific certainty shall not be used as a reason for postponing
cost-effective measures to prevent environmental degradation’
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2.1.1.1 Policies/Non-Binding Instruments

The following instruments are not binding unless implemented at a national level by States. They each
concern introduced marine pests and offer guidelines/strategies to prevent, control and eradicate
introduced marine pests.

International Maritime Organisation (IMO) Resolution A.868 (20) 1997 Guidelines for Control
and Management of Ships’ Ballast Water to minimise the transfer of Harmful Aquatic
Organisms and Pathogens

Resolution 868 (20) and Appendix 2 provide guidance and strategies to minimise risk of unwanted
organisms and pathogens from ballast water and sediment discharge. In July of 2000, a Global
Taskforce was convened by IMO, in coordination with United Nations Development Programme
(UNDP) and the Global Environment Facility (GEF), which launched the Global Ballast Water
Management Programme in response to the problem of harmful marine organisms.

The World Conservation Union (IUCN) Guidelines for the prevention of Biodiversity Loss
Caused by Alien Invasive Species (2000)

These guidelines, designed for increasing the awareness of the impacts of alien species, provide for the
prevention, eradication, control and re-introduction of alien species.

International Council for the Exploration of the Sea (ICES) Code of Practice on the
Introductions and Transfers of Marine Organisms (1994)

This code recommends practices and procedures to diminish the chance of detrimental effects from the
introduction or transfer of marine organisms.

Food and Agriculture Organisation of the United Nations Code of Conduct for Responsible
Fisheries (1995)

This code (Article 9.3.2) recommends the adoption and implementation of international codes of
practice and procedures for introductions and transfers of aquatic organisms.

2.1.1.2 Treaties/Binding Instruments

Convention on Biological Diversity (Nairobi, 1992)

Entry into force: 29.12.1993

Relevant Provisions:

Article 8 In-situ Conservation: Each contracting party shall, as far as possible and as appropriate:

(h) Prevent the introduction of, control or eradicate those alien species, which threaten ecosystems,
habitats or species.

APEC economies that have ratified the Convention:

Australia, Indonesia, Korea, Malaysia, New Zealand, Papua New Guinea, Philippines, Singapore,
Vietnam.

APEC economies that have signed the Convention:
Thailand

Cartagena Protocol on Biosafety to the CBD (Montreal, 2000)

Date of adoption: 29.01.2000
Relevant Provisions:

Objective is to contribute to ensuring an adequate level of protection in the field of the safe transfer,
handling and use of living modified organisms resulting from modern biotechnology that may have
adverse effects on the conservation and sustainable use of biological diversity, taking also into account
risks to human health, and specifically focusing on transboundary movements.

APEC economies that have signed the Protocol:
Korea, Indonesia, Malaysia, New Zealand.
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Law of the Sea Convention (LOSC)

Entry into Force: 16.11.1994
Relevant Provisions:

Article (196): States shall take all measures necessary to prevent, reduce and control pollution of the
marine environment resulting from the use of technologies under their jurisdiction or control, or the
intentional or accidental introduction of species, alien or new, to a particular part of the marine
environment, which may cause significant and harmful changes.

APEC economies that have ratified the Convention:
Australia, Indonesia, Korea, Malaysia, New Zealand, Papua New Guinea, Philippines, Singapore,
Vietnam.

The Agreement for the Implementation of the Provisions of the Convention Relating to the
Conservation and Management of Straddling Fish Stocks and Highly

Migratory Fish Stocks (United Nations Fish Stocks Agreement).

Entered force: 11 December 2001

Relevant Provisions:

While not directly related to management of introduced marine pests the Agreement elaborates
principles established in the Law of the Sea Convention. These principles include, inter alia, that
States should cooperate to ensure conservation and promote the objective of the optimum utilisation of
fisheries resources both within and beyond the exclusive economic zone.

APEC Economies that have ratified agreement:
USA, Russian Federation, Papua New Guinea, Canada, Australia, New Zealand.

International Health Regulations (Geneva, 1982).

Entry into Force: 01.0.1982
- Currently being revised -
Relevant Provisions:

Purpose is to ensure maximum security against the international spread of diseases. Goals are to: (1)
detect, reduce or eliminate sources from which infection spreads; (2) improve sanitation in and around
ports and airports and (3) prevent dissemination of vectors. The Regulations include mandatory
declaration of cholera.

APEC economies that have ratified the Regulations:
Australia, Indonesia, Korea, Malaysia, New Zealand, Papua New Guinea, Philippines, Singapore,
Thailand, Vietnam.

Convention on International Trade in Endangered Species of Wild Fauna and Flora
(Washington, 1973)

Entry into Force: 01.07.1975

Relevant Provisions:

CITES offers an alternate model for regulating invasive species not already covered in other
conventions. This convention prevents harm in the exporting country. It can only be applied when the
species is endangered in the exporting country and considered invasive in the importing country and it
only regulates intentional introductions.

APEC economies that have ratified the Convention:

Australia, Indonesia, Korea, Malaysia, New Zealand, Papua New Guinea, Philippines, Singapore,
Thailand, Vietnam.

11



APEC MRC-WG Final Report: Control and Prevention of Introduced Marine Pests

The WTO Agreement on Application of Sanitary and Phytosanitary Measures (Marrakech,
1995)

Entry into Force: 01.01.1995

Relevant Provisions:

As a supplementary agreement to the World Trade Organisation (WTO) Agreement, the SPS provides
a uniform framework for measures governing phytosanitary measures for human, plant and animal life
or health. Sanitary and phytosanitary measures are defined as any measure applied a) to protect
human, animal or plant life or health (within the Member’s territory) from the entry, establishment or
spread of pests, diseases, disease carrying organisms; b) to prevent or limit damage (within the
Member’s territory) from the entry, establishment or spread of pests.

APEC economies that are members of WTO:

Australia, Indonesia, Korea, Malaysia, New Zealand, Papua New Guinea, Philippines, Singapore,
Thailand.

APEC economies that are observers to WTO:

Vietnam

Convention on the Law of the Non-navigational Uses of International Watercourses (New York,
1997)

Date of adoption: 21.05.1997

Relevant Provisions:

Article (22). Watercourse States shall take all measures necessary to prevent the introduction of
species, alien or new, into an international watercourse, which may have effects detrimental to the
ecosystem of the watercourse resulting in significant harm to other watercourse States.

APEC economies that have ratified the Convention:
<No information available to date>

In addition to these treaties that concern introduced marine pests, there are numerous binding
instruments that address or a related to non-specific introduced species. These are listed as follows:

e Agreement on the Conservation of Nature and Natural Resources
e Convention on the Conservation of Migratory Species of Wild Animals
e Convention on Wetlands of International Importance especially as waterfowl habitat

e International Plant Protection Convention

21.2 REGIONAL RESPONSES

The majority of regional initiatives currently focus on pathogens and aquaculture operations. FAO
have been working in conjunction with the NACA to ensure that effective health management systems
are introduced into Asia for the purposes of aquatic animal quarantine (Subasinghe, et al. 1996,
Humphrey, et al. 1997, FAO/NACA, 2000). Within the South Pacific region, a focus on terrestrial
introduced species exists, however marine pest related initiatives have begun (Tim Adams, pers comm
2001).

Some regional initiatives developed include:

e Asia Regional Technical Guidelines on Health Management for the Responsible Movement
of Live Aquatic Animals (FAO/NACA)

Beijing Consensus and Implementation Strategy (FAO/NACA)

Plant Protection Agreement for the Asia and Pacific Region

Convention on Conservation of Nature in the South Pacific

Protocol for the Conservation and Management of Protected Marine and Coastal Areas of
the South East Pacific
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2.2 STATUS AND DISCUSSION OF APEC ECONOMIES

Profiles for the APEC economies were constructed as the basis from which to examine the
management of the marine environment in general, and more specifically the current
management/research initiatives regarding introduced marine pests and human pathogens.

The following economy profiles are ordered and according to APEC protocol. Information for
Australia, Brunei Darussalam, Canada, Chile, Chinese Taipei, Indonesia, New Zealand, Papua New
Guinea, Philippines, Singapore, Thailand, USA and Vietnam has been reviewed and/or provided by a
government official. Information on the remaining economies was compiled from documentation and
information from an extensive web search.

2.2.1. AUSTRALIA

Australia has rights and responsibilities for 16 million square kilometres of ocean—twice the size of
its continental landmass. This includes an EEZ of over 11 million square kilometres, plus adjacent
ocean areas over Australia’s continental shelf. Australia’s ocean environments are linked to three of
the world’s large ocean basins, the Pacific, Indian and Southern Oceans, and encompass all five of the
major climate zones, from tropical and subtropical through to southern temperate, subpolar and polar.

Australia has the third largest fishing zone in the world, however its productivity is limited by the low
levels of nutrients in the water. The fisheries sector catches 200 marine species and employs nearly
30,000 people. The aquaculture industry focuses upon farming high value species.

MARINE ENVIRONMENT MANAGEMENT PROFILE

Institutional Structure:

The federal nature of Australian government and the interrelationship between the Commonwealth, six
States, two Territories and local government has meant the jurisdiction and management of marine is
complex. Around 97 per cent, of Australia’s marine area, is under Commonwealth government
jurisdiction, however coastal areas where most introduced species occur, are covered in State and the
Northern Territory jurisdiction. In addition to Australia’s small island external territories and some
areas of the Great Barrier Reef Marine Park, the Commonwealth responsibilities extend from the outer
limits of the EEZ and continental shelf into three nautical miles from the territorial sea baseline.
Within the three nautical mile zone the Commonwealth has handed the title to an area called ‘coastal
waters’ and partial management responsibility to the States and Northern Territory under a series of
arrangements reached with the States known as the Offshore Constitutional Settlement (OCS). The
Commonwealth still retains concurrent legislative powers in this area and manages such matters as
historic shipwreck protection and sea dumping.

Australia has introduced vertical integration of its sectoral management policies over the past thirty
years.

A further advance in ocean management followed the release of Australia’s Oceans Policy—Caring,
Understanding, and Using Wisely on 23 December 1998. This policy, with commitments to integrated
ecosystem based planning and management for multiple-uses, is to be implemented through regional
marine plans. These regions are based on large marine bioregions around the Australian coastline.

Marine administrative agencies:

Department: Agency/Statutory body General role IMP role
Commonwealth Authorities

Department of the Environment and Heritage- Provide advice of policy and programs to Yes
Environment Australia (EA) protect and conserve the environment

- Coasts and Oceans: Introduced marine pest Support actions that will lead to the control and ~ Yes
program local eradication of IMPs; provide advice and
funds to help combat outbreaks
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Marine administrative agencies (cont.)

Department: Agency/Statutory body General role IMP role

National Oceans Office (NOO) Regional marine planning for governments Yes
approach to oceans management

Department of Agriculture, Fisheries and Forestry Address challenges of natural resource Yes

Australia (AFFA)

- Australian Fisheries Management Authority
(AFMA)

- Australian Quarantine and Inspection
Service (AQIS)

Department of Transport and Regional Services
(DoTRS)

- Australian Maritime Safety Authority
(AMSA)

Australian Customs

Department of Industry Tourism and Resources

- Commonwealth Scientific and Industrial
Research Organisation - Centre for Research
on Introduced Marine Pests (CSIRO-CRIMP)

- Australian Institute of Marine Science
(AIMS)

State Authorities

Department of Primary Industries, Water and
Environment, Tasmania

Queensland Environmental Protection Agency
Primary Industry and Resources, South Australia
Natural Resources and Environment, Victoria
Fisheries Western Australia

Department of Primary Industry and Fisheries,
Northern Territory

New South Wales Fisheries

New South Wales Department of Transport
Research Centres

State research laboratories

Various universities

management

Manages all commonwealth fisheries under the =~ In emergencies

Offshore Constitutional Settlement

Administration and enforcement of quarantine Yes
regulations in the case of intentional and

unintentional introductions of organisms
Administering of marine safety and Yes
environment issues related to shipping

Administering and enforcing maritime, safety Yes
and environment protection related regulations
Administering and enforcing regulations related  Yes

to customs and intentional introductions of
organisms

Controlling the introduction and spread of exotic species in the
marine environment and assessing the impacts of known marine
pests require a multi-disciplinary approach involving areas as
diverse as economics, engineering, environmental impact
assessment, eco-physiology and taxonomy.

Research on issues regarding introduced marine pests

All are state members of the National Yes

Introduced Marine Pests Coordination Group
(NIMPCG)

Research on issues regarding introduced marine pests

Research on issues regarding introduced marine pests

INTRODUCED MARINE PEST AND PATHOGEN MANAGEMENT PROFILE

Agency Responsibilities:

It was evident that there were no clear lines of responsibility delineated between Commonwealth,
Territory and other States during a bioinvasion in 19998. This event instigated the Joint Standing
Committee on Conservation (SCC)/Standing Committee on Fisheries and Aquaculture (SCFA)
National Taskforce on the Prevention and Management of Marine Pest Incursions which reported in
December 1999. This report outlined a national system for all transport vectors and phases of marine
invasions. Accordingly, a response to any marine pest emergency will be run from within the
Commonwealth/State/Territory jurisdiction where it occurs. This will be enhanced through national
coordination to provide advice and support as required for a successful response. Currently, the central
Commonwealth agencies and councils involved in administering introduced marine pests are:
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e The National Introduced Marine Pest Coordinating Group (NIMPCG)
Oversee introduced marine pest policy coordination and development. Membership comprised of
State government agency representatives, industry/environment representatives, federal agency
representatives and observers.

e Australian Quarantine and Inspection Service (AQIS)
The lead agency for the management of international ballast water

e Australian Introduced Marine Pests Advisory Council (AIMPAC)
AIMPAC are yet to meet.

e The Consultative Committee on Introduced Marine Pest Emergencies (CCIMPE)
Provides national consultation and co-ordination during emergencies has funding available for
allocation to an affected State or Territory and immediate incursion response capabilities

e Environment Australia (EA):

Introduced Marine Pest Program is used to facilitate the government’s response to the
introduction of exotic marine pests. EA is currently working on building the elements of a national
incursion response capability, particularly control of existing pests in Australia.

At a State and Territory level, several agencies have initiated programs relevant to the management of
introduced marine pests. It should be noted that all states and the Northern Territory are represented in
the national committees and CCIMPE.

e Department of Primary Industries, Water and Environment Tasmania - Introduced Marine Species
NT Department of Primary Industry and Fisheries: Aquatic Pest Management Unit

Fisheries Western Australia - Introduced Marine Invaders

Natural Resources and Environment Victoria - Marine Pests

Summary of current and historical search effort for introduced marine pest:

To understand the current scale and scope of marine invasions in Australian coastal waters, CRIMP
and Australian Association of Ports and Marine Authorities (AAPMA) established a National
Introduced Species Port Survey Program. This includes a set of standardised survey design protocols
and sampling methodologies (the CRIMP Protocols) to be implemented in all Australian ports.
Through the use of these port surveys and literature reviews conducted by the Centre for Research on
Introduced Marine Pests (CRIMP), port authorities and States, over 250 marine species have been
identified as having been introduced into Australian waters. There have been more than twenty port
surveys undertaken to date.

Identified marine pests and human pathogens under legislation:

The Australian Ballast-Water Management Advisory Council (ABWMAC) adopted the target pest list
developed in 1994 by CRIMP in conjunction with several international experts. This lists 12 pest
species, 1 feral species, and is specific to species introduced through ballast water. ABWMAC has
since been transformed into the Australian Introduced Marine Pests Advisory Council (AIMPAC). In
1999 the SCC/SCFA National Taskforce on the Prevention and Management of Marine Pest
Incursions Report included an interim trigger-list of species applicable to all vectors, not just ballast
water. This list contains 16 species. Furthermore, a recent CRIMP study has identified a further 34
potential “next pest” species.

Marine pest control, prevention and management initiatives:

Australia is now implementing a quantitative risk management framework based on the process of
hazard identification and risk assessment to implement a scientifically based quarantine policy. From a
biosecurity perspective, all initiatives taken by Australia can be summarised under generic headings of
pre-border, border and post-border initiatives.
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Pre-border:

These initiatives focus primarily on potential vectors and also extend to increasing the awareness of
the threat of introduced marine pests to potential sources.

Vector related:

e Australian Ballast Water Management Requirements (AQIS)

Voluntary ballast water management guidelines were adopted by AQIS in 1991. However mandatory
ballast water management requirements were introduced and as of 1July 2001, all international vessels
will be required to manage the ballast water in accordance with AQIS requirements and not discharge
high-risk ballast water in Australian ports or waters.

e The Australian Ballast Water Decision Support System (AQIS)

The Australian Ballast Water Management Requirements incorporates a Decision Support System
(DSS) that provides a species-based quantitative risk assessment that ranks vessels on the likelihood of
introducing exotic marine species into Australian ports or waters.

e The National Taskforce on Imported Fish and Fish Products guidelines
e AQIS’s Import Risk Analysis on live ornamental finfish
e Research

e Species hazard analysis

e Ballast water risk assessment

Public awareness related:

e Adoption of international instruments pertaining to introduced marine pests

e Participation and information dissemination in global and regional workshops/programs

Through increasing the awareness of the threats of introduced marine pests and the vectors responsible
for their introduction throughout the world, Australia is assisting in preventing further introductions of
pest species.

e Community awareness programs

e Industry awareness programs

e Next pest lists

Another preventative mechanism used by Australia is the development of a ‘next pest’ methodology
used to predict potential pest species that may be introduced in ballast water or through hull fouling.

The lists are constructed from the use of selection criteria similar to those used to identify disease
agents by AQIS.

Border:
The border controls focus upon the detection and identification of introduced marine pests.
e National Port Survey Program
e National Introduced Marine Pests Information System (NIMPIS)
¢ Community Detection Kits (CRIMP)
e Quarantine regulations (AQIS)
e Vessel sampling protocols (NTDPIF)
e Small craft hazard analysis

Post border:
Australia has implemented two post border elements: the ability for rapid response to an introduced
marine pest incursion, and the management of the introduced marine pests.
Rapid response:
e The Draft Australian Emergency Marine Pest Management Plan (EMPPLAN)
e EA Rapid Response Toolbox — part of NIMPIS*
Reducing internal translocations
e Demonstration domestic ballast water risk assessment

* Refer to NIMPIS website http://crimp.marine.csiro.au/nimpis/.
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e National Translocation Policy for aquatic organisms

Management of pests:

Australia is developing and applying control management techniques (biological, genetic, physical and
habitat restoration).

National and provincial legislation and regulatory measures:

Australia has implemented several legislative initiatives to protect the marine environment from
potential threats and has identified introduced marine pests as one of these threats. This threat has been
addressed in several pieces of legislation and regulations.

e Australia’s Ocean Policy

This policy is committed to developing a comprehensive marine pest incursion management system.

The policy pertains to a species-specific approach in management as specified in three measures.

These include the need of a decision support system for ballast water management, the continued

implementation of the Australian Ballast Water Management Strategy to identify and minimise

incursions of pests, and the support of an ‘alert list’ of introduced species in Australia that have the

ability to cause risk to the environment.

e The Environmental Protection and Biodiversity Conservation Act 1999

This is the primary Commonwealth legislation for protecting the environment. It provides for the

development of statutory plans to reduce, eliminate or prevent the impacts of introduced marine

species on the biodiversity of Australia under Section 310(a). This provision has not been used in

relation to introduced marine pests as yet. It allows for the Commonwealth to work with the States and

territories and has put in place a streamlined environmental assessment and approvals process.

e National Policy for Translocation of Live Aquatic Organisms (Ministerial Council on Forestry,
Fisheries and Aquaculture, 1999)

This policy provides a risk assessment framework for minimising the risk of harmful outcomes from

intentional translocation of marine organisms for mariculture. It is similar to the International Council

for Exploration of the Sea (ICES) Code of Practice on the Introduction and Transfer of Marine

Organisms.

e Quarantine Act 1908 and Quarantine Amendment Act 1999

These give the mandatory Australian Ballast Water Management Requirements a legislative backing

through the enforcement of the Quarantine Act 1908. The Quarantine Act was amended through the

Quarantine Amendment Act 1999. The new arrangements incorporate a species specific risk

assessment based Decision Support System (DSS) that provides an assessment of the likelihood of

target species being present on a vessel for each voyage.

e [nterim Victorian Protocol for Managing Exotic Marine Organism Incursions (DNRE, Victoria)

e Action Statement No. 100: Introduction of Exotic Organisms into Victorian Marine Waters
(DNRE, Victoria)

o Draft Industrial Waste Management Policy (Ship's Ballast Water And Hull Cleaning) (EPA,
Victoria)

e  Fauna and Flora Guarantee Act (Victoria)

e  Environment Protection Act (Victoria)

o  Marine Act (Victoria)

e Living Marine Resources Act (Tasmania)

o ANZECC Code of Practice for Antifouling and In-water Hull Cleaning and Maintenance

Private sector initiatives:

With the increased emphasis on co-management applied in the marine environment, the private sector
has been involved with the development and implementation of the majority of government initiatives.
In addition to this, the shipping industry supplied $A2 million towards the development of the Ballast
Water Decision Support System. In Victoria the ports are conducting their own baseline port surveys
as prescribed by the Ballast Water Management Regulations so that the species-specific approach can
be implemented. In Darwin, the marinas have put in place a pre-inspection measure for all foreign
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recreational vessels wanting to enter the Darwin marinas. The shipping industry has also published a
report on the use of heat as a ballast water treatment measure. The aquaculture industry has taken
several initiatives, though these predominantly focus on preventing the introduction and transfer of
fish pathogens and fouling species affecting aquaculture. It has been suggested by the aquaculture
industry to use their facilities as monitoring sites for introduced marine pests.

Public awareness initiatives:

Australia has constructed numerous information materials regarding the identification of introduced
marine pest species, the problems that introduced pests cause and the current research initiatives being
conducted. There are Commonwealth websites devoted to the problem of introduced marine pests.
Several programs have included involving the community, for example the ‘starbusters’ program in
Tasmania where the community assisted in physically removing northern Pacific seastars.
Furthermore, AQIS has used a Maritime Awareness Campaign to assist in the compliance with ballast
water reporting requirements.

SUMMARY

e Australia has identified over 250 introduced marine species in its marine environment.

e Australia is developing a vertically integrated national system to respond to the threat of marine
pests, including: reducing the risk of introductions, early detection, rapid response, management of
secondary translocation within Australia. This is supported by an active research programme.

e Compulsory ballast water management was introduced on Ist July 2001, for all commercial
vessels arriving from overseas. Vessel risk is estimated with a quantitative, species-based Decision
Support System.

e Australia conducted one of the world’s first eradications of an established marine pest in 1999.
This led Australia to develop formal agreements between the different levels of government to
ensure that response to marine pests could be rapid and effective.

e Australia is completing development of sophisticated web-based information tools to assist the
management of marine pests. These tools could have regional applications.

2.2.2. BRUNEI DARUSSALAM

Negara Brunei Darussalam, is a monarchy located on the northern coastal of the island of Borneo,
bordering the South China Sea and Malaysia. Its urban centres are in the coast and more than 85% of
its population lives in the coastal zone and most economic activities take place in this area. The
country's most important economic activities are oil and gas exploitation. Other relevant activities are
fisheries, mangrove harvesting, water transportation, beach sand mining, agriculture and, other
industries and services. Approximately, one-half of the fresh fish and shrimp consumed in Brunei
Darussalam come from local fisheries industry.

Brunei Darussalam considers the sustainable development of its coastal zone a priority. Brunei’s
waters do not generally suffer serious pollution, however increasing industrialisation, urbanisation and
introduction of more intensive agricultural practices could add significantly to existing pollution
levels.

MARINE ENVIRONMENT MANAGEMENT PROFILE

Institutional Structure:

Brunei's administrative system is centred on the Prime Minister's Office. Under the Prime Minister’s
Office there are eleven Ministries, among these, the Ministry of Industry and Primary Resources is in
charge of all economic activities and natural resources use, marine fisheries and aquaculture. The
Department of Fisheries is located under this ministry and is responsible of fisheries development and
management.
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Marine administrative agencies:

Department: Agency/Statutory body General role IMP role

Government Authorities

Ministry of Industry and Primary Resources

Fisheries stock evaluation, resource planning and Yes
management

Aquaculture development

Verification and development of fisheries
production techniques

Maintenance of marine environment

Implementation of safety and quality control
programme in seafood industry

- Department of Forestry Management of Forests and Mangrove Areas Yes

Ministry of Communication

- Ports Department Administration of Ports Yes
- Marine Department Administration of Maritime Transport Yes
Ministry of Health Prevention and treatment of human diseases Yes

Research Centres

Research on aquaculture and human pathogens, research on

University of Brunei Darussalam . .. .
terrestrial and marine introduced species

INTRODUCED MARINE PEST AND PATHOGEN MANAGEMENT PROFILE
Agency responsibilities:

There are no clear lines of responsibility delineated between the identified ministries and departments
in relation to prevention and control of introduced marine pests.

Summary of current and historical search effort for introduced marine pests:

The Department of Fisheries has identified six introduced marine species (including two fish
pathogens). Despite this, there is no information on current or historical search efforts for introduced
marine pests.

Identified introduced marine pests and human pathogens under legislation:

There is no information on introduced marine species declared as introduced marine pests or human
pathogens under any legislation in Brunei Darussalam.

Marine pest control, prevention and management initiatives:

There is no information on specific initiatives for introduced marine pest control, prevention and
management within Brunei Darussalam.

National and provincial legislation and regulatory measures:

Brunei Darussalam’s environmental legislation addresses several aspects of water quality maintenance
and pollution prevention and control; nonetheless, there are no specific provisions regarding the
prevention or control of introduced marine pests.

Private sector initiatives:

There is no information on private sector initiatives for the management of introduced marine pests.
Public awareness initiatives:

There is no information on public awareness initiatives regarding introduced marine pests.
SUMMARY

e Six types of marine organisms have been identified as introduced marine species and pathogens,
which exhibit threatening characteristics, though they have not been legally declared as such.
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e There are a number of institutions in charge of coastal and marine resources management and
human pathogens prevention and control, though there are no clear lines of responsibilities for
introduced marine pests and human pathogens management.

e There is no specific body of legislation regarding introduced marine pest and human pathogen
prevention, control and management.

2.2.3. CANADA
Canada borders the Northern Atlantic Ocean and Northern Pacific Ocean.
MARINE ENVIRONMENT MANAGEMENT PROFILE

Institutional Structure:

In Canada, the Department of Fisheries and Oceans (DFO) conduct management of the use of the
marine environment and its resources. DFO plays a leading role in managing and safeguarding oceans
and inland waters and their resources through its three main branches (i) Fisheries Management, (ii)
Science and (iii) Canadian Coast Guard Service. Fisheries Management branch is responsible for
conservation, protection and sustainable use of marine and freshwater environment and resources use,
including enforcement of ocean and fisheries laws. Science branch is responsible of conducting
scientific and technical research about Canadian aquatic ecosystems, throughout various facilities such
as the Institute of Ocean Science. The main divisions under the Science branch are: (i) Aquaculture,
(i) Canadian Hydrographic Service, (iii) Marine Environment and Habitat Science, (iv) Ocean
Science & Productivity and, (v) Stock Assessment.

The Canadian Coast Guard Service (CCQG), as a branch of DFO, is in charge of all navigation and
ocean environmental issues. The CCG mission is to ensure the safe and environmental responsible use
of Canada’s waters, support understanding and management of oceans resources, facilitate the
shipping, recreation and fishing, and provide marine expertise in support of Canada’s domestic and
international interests. The Institute of Ocean Sciences (IOS), through its Marine Environment and
Habitat Science Division (MEHSD) is involved in research for ocean and marine ecosystems
management. In addition, the Department Transport Canada is in charge of developing and
administering policies, regulations and services related to all transportation means in Canada,
including maritime transportation and related issues.

Marine administrative agencies:

Department: Agency/ Statutory Body General role IMP role

Government Authority

Department of Fisheries and Oceans (DFO)

- Fisheries Management Responsible for conservation, protection and Yes
sustainable use of marine and freshwater
environment and resources use, including
enforcement of ocean and fisheries laws.

- Science Responsible of conducting scientific and Yes
technical research about Canadian aquatic
ecosystems, to provide sound and timely advise
for decision-making.

- Canadian Coast Guard Service To ensure the safe and environmentally Yes
responsible use of Canada’s waters, support
understanding and management of oceans
resources, facilitate the shipping, recreation and
fishing, and provide marine expertise.

Transport Canada In charge of developing and administering Yes

(TC) policies, regulations and services related to all
transportation means in Canada, including
maritime transportation and related issues.
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INTRODUCED MARINE PESTS AND PATHOGEN MANAGEMENT PROFILE

Agency responsibilities:

Transport Canada plays a leading role in the control of ballast water. DOF is involved in management
of aquatic invasive species through two of its branches, the Canadian Coast Guard Service (CCG) and
the Environmental Science Program. The Canadian Coast Guard Service (CCG) deals with ballast
water closely collaborating with Transport Canada. The Environmental Science Program provides

scientific support to all activities related with the management of aquatic invasive species. In addition,
Environment Canada is in charge of both terrestrial and marine alien species.

Summary of current and historical search effort for introduced marine pests:

The Coastal and Marine Habitat Science Division of DFO is conducting a Project entitled
Development of Scientific Criteria for Ballast Water Disposal. The expected result of this project is
information and criteria for ballast water disposal sites and methods to help reduce risk of Non-
indigenous Species in the Pacific Coast of Canada.

Personnel of the Marine Environment and Habitat Science Division at the Institute of Ocean Science
in Sidney, British Columbia, have identified at least four species of marine invasive organisms
established in the Pacific coast of Canada: (i) European Green Crab (Carcinus maenas), (ii) Eel grass
(Spartina alterniflora), (iii) European shipworm (Teredo navalis) and, (iv) the Atlantic Salmon (Salmo
salar).

Identified introduced marine pests and human pathogens under legislation:

At present, there is no information on introduced marine species legally declared as introduced marine
pests or pathogens in Canada.

Marine pest control, prevention and management initiatives:

Transport Canada and Canadian Coast Guard Service are applying ballast water management
guidelines in order to reduce the chances of introduction of alien species via ballast water. There are
plans to establish a land-based treatment facility for ballast water in Quebec under the US/Canada
International Joint Commission.

National and provincial legislation and regulatory measures:

Presently, there are no laws and regulations that specifically concern introduced marine pests and their
management in Canada. However, Canada is involved in the management of aquatic invasive species
or introduced marine pests through its participation in the following international and regional
agreements:

e As member of the North American Free Trade Agreement (NAFTA) Canada has signed a
Cooperation Agreement regarding the NAFTA’s Commission of Environmental Cooperation
under which measures related to the prevention and control of introduced alien species are very
seriously considered.

e (Canada is an active member of the International Maritime Organization (IMO) and plays an active
and supportive role in initiatives on ballast water control. Transport Canada in collaboration with
Canadian Coast Guard are implementing guidelines for water ballast management in order to
reduce the chances of introduction of alien species via ballast water.

e (Canada is a member of the International Joint Commission, an US/Canadian body that deals with
cross border issues. There is a US-led initiative to have a land-based treatment facility for ballast
water that would be located in Quebec.

e (Canada is member of the Puget Sound Georgia Basin Task Force. One of the seven initiatives
taken by this task force has been the introduction and eradication of alien species.

Private sector initiatives:
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The shipping industry plays a key role on the Federal Government’s National Work Group of the
Canadian Marine Advisory Council in all matters related to ocean and marine habitat issues, including
the management of introduced marine pests. The fish monger, aquarium trade and aquaculture
industries are equally involved in this issues.

Public awareness initiatives:

There are active government campaigns at community and industry level directed at removal of
introduced species such as: green crabs, eelgrass and Atlantic salmon.

SUMMARY

e Six marine organisms have been identified as introduced in Canada. Nonetheless, none of them
have been legally declared as marine pests or pathogens.

e The Department of Fisheries and Oceans (DFO) and Transport Canada are the government
institutions responsible for prevention, control and management of introduce marine pests and
human pathogens.

e There is no specific legislation regarding prevention, control and management of introduced
marine pests and pathogens

e (Canada is primarily concerned with ballast water and is intending to address the need for a land-
based treatment facility.

e The shipping industry plays an important role in the Federal Government’s National Work Group
of the Canadian Marine Advisory Council.

2.2.4. CHILE

Chile is located Southern South America, bordering the South Atlantic Ocean and South Pacific
Ocean, between Argentina and Peru.

MARINE ENVIRONMENT MANGEMENT PROFILE

Institutional Structure:

The Ministry of Economy, through the Under-Secretariat of Fisheries (USoF) and the National
Fisheries Service (NFS) are the leading government agency responsible for the development of the
fisheries sector and the freshwater and marine environment and resources management in Chile.

USoF is responsible for the administration of the fisheries sector, including aquaculture and its main
duties are: (i) design and implementation of policies and strategies for the development of the fisheries
sector, including aquaculture and (ii) the formulation of all legislation and regulations related to the
fisheries activities, the marine and freshwater environment and resources.

The NFS is responsible for the implementation of all policies, the monitoring of the fisheries and
aquaculture activities and the enforcement of all related laws and regulations. Some of its most
relevant tasks are: (i) the collection, publication and dissemination of official fisheries statistics; (ii)
supervision of the sanitary quality of all fish product; (iii) formulate development plans for the sport
fishing activity; and (iv) the administration of all marine parks and reserves.

A third government institution related to fisheries activity and fisheries management is the National
General Directorate of the Maritime Territory and Merchant Marine (GDMT), which is a branch of the
Chilean Navy. It closely collaborates with the USoF and NFS in several matters regarding monitoring
and law enforcement. In addition, GDMT is the institution in charge of all international agreements
regarding human safety at sea and marine environmental issues. Other important institutions related to
fisheries management are the National Fisheries Council (NFC), the Zonal Fisheries Councils — ZFC
(five in total) and the Regional Fisheries Councils — RFC (twelve in total).

The NFC has a resolving, consulting and advisory role in all subjects related to the fishery law and the
fishery activity, including aquaculture. The NFC is comprised of representatives for the public sector
(USoF, NFS, and GDMT), representatives from private sector (large-scale and small-scale fishing
sector, processing activity) and seven Advisors appointed by the President of the Republic with the
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consent of three-fifths of the Senate. The ZFCs are decentralized in nature facilitating the participation
and decision-making at zonal level and they also have a consulting and resolving nature in all matter
related to the fishery law. The RFCs functions are to identify the problems of the fisheries sector at
regional level, discussing and preparing reliable technical reports and proposal to the USoF and the
corresponding ZFC.

Finally, the National Commission for the Environment (NCE) is the governmental agency responsible
for promoting environmental protection and sustainable use of the environment and natural resources;
it coordinates with all the above-mentioned institutions in relation to freshwater and marine
environment and resources use and management.

Marine administrative agencies:

Department: Agency/ Statutory body General role IMP role

Ministry of Economy

(ME)

Responsible for the development of the Yes
fisheries sector and the freshwater and
marine environment and resources use

and management.

Responsible for the implementation of all  Yes
policies, the monitoring of the fisheries

- Under Secretariat of Fisheries (USoF)

- National Fisheries Service (NFS) and aquaculture activities and the
enforcement of all related laws and
regulations.

Conducts research in support of fisheries Yes
management; as well as, research related

to fish-shellfish pathogens and harmful

algal blooms.

- Fisheries Development Institute (FDI)

Chilean Navy

Responsible for all navigational safety Yes
issues and marine pollution control.
Closely collaborates with the USoF and

NFS in several matters regarding
monitoring and law enforcement.

Responsible for promoting environmental ~ Yes
protection and sustainable use of the
environment and natural resources.

- General Directorate of the Maritime
Territory and Merchant Marine (GDMT)

National Commission for the Environment
(NCE)

Research Centres

Conducts periodic sanitary and oceanographic research and for
Technological Institute for Salmon the Salmon Aquaculture Industry, including monitoring for
pathogens and harmful algal blooms.
Training and research on various technological and scientific
aspects of marine and freshwater environment and resources use
and management, including research on harmful algal blooms and
fish — shellfish pathogens.

INTRODUCED MARINE PESTS AND PATHOGENS MANAGEMENT PROFILE

Universities

Agency responsibilities:

The UsoF authorizes the import and local movement of any aquatic species, setting the conditions,
limitations and information requirements. The GDMT is responsible for maritime traffic, including
avoiding any contamination from vessels. Contamination includes biological contamination — ballast
water and hull fouling. GDMT developed the ballast water exchange regulations. NFS and GDMT are
responsible for enforcing aquatic species introduction regulations.

Summary of current and historical search effort for introduced marine pests:

At least two studies on introduced exotic marine and freshwater organisms, has been conducted by
government institutions. The USoF conducted in 1998 a project to formulate a strategy for the
importation of exotic ornamental species in the aquarium industry, oriented to prevent escapes and
pathogens. In 2000, NEC conducted a review of the Chilean situation on the introduction of exotic
hydrobiological species with purpose of identifying the country’s present situation, its strengths and
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weaknesses as the basis for the formulation of a national policy for the management of introduced
exotic marine and freshwater species. In 1998, the University of Antofagasta prepared a
methodological approach for the analysis of ballast water in order to produce a standard for control. In
addition, the NFS, and the National Health Service (NHS) are presently implementing a monitoring
system for detection and control of fish diseases in aquaculture. Eight organisms have been identified
by local experts as introduced marine species.

Identified introduced marine pests and human pathogens under legislation:

There are two bacteria and one virus declared as introduced marine pests or human pathogens under
legislation in Chile.

Marine pest control, prevention and management initiatives:

Presently, the USoF, NFS, NEC and GDMT are joining efforts to formulate and implement an
integrated and comprehensive plan for prevention, control and management of introduced marine
pests. In addition to ballast water treatment procedures, USoF and NFS issue a white list of authorized
species for aquaculture purposes. A set of sanitary procedures for import of exotic species, also exist.

The GDMT requires vessels coming from inter-oceanic ports to conduct water ballast exchange in
high seas areas (40 NM from the entry port) but according to vessels technical capabilities and marine
weather conditions that would not endanger the safety of the ship. Presently the GDMT is not applying
the IMO Guidelines for ballast water treatment — Resolution A.868(20) (Commandant Cofré, GDTM
International Affairs Directorate, personal communication).

Area closures and prohibitions to extract, process and market shellfish resources, due to red tide bloom
episodes, have been implemented in the south of Chile by the NHS, NFS and USoF.

National and provincial legislation and regulatory measures:

All fishery activities in Chile are regulated by the “General Law of Fisheries and Aquaculture” (DL
No 430, 1991). The Fisheries Law includes the following regulations related the introduction of exotic
species: (i) the import of hydrobiological species will always require the presentation of health
certificates (article 11); (ii) the first import of hydrobiological species will require a health study,
including environmental impacts and analysis for the presence of diseases or the deterioration of
ecosystems; (iii) every year, during the month of September the USoF should send the NFS a list of all
species authorized for import (article 13); and (iv) whoever introduces or orders the introduction into
sea, rivers, lakes or any body of water, of chemical, biological or physical pollutants that harm
hydrobiological resources, without previously neutralizing them to avoid such damages, will be
penalized with a fine of 50 to 3’000 Tax Units (article 136). Any specie that do no appear in this clean
list (article 13), is understood to be imported for the first time and must comply with the requirements
and procedures established in article 12 of the Fisheries Law.

Other relevant legislation and regulations are:

e SD 30 (1997) from the Ministry of Secretary of the Presidency that establishes the regulations for
the Chilean System of Environmental Impact Assessment (SEIA), which in its article 6
specifically mentions the introduction of hydrobiological species for aquaculture purposes as a
mandatory subject for EIA.

e The Navigation Law (SD 2222, 1978) establishes the prohibition to pollute jurisdictional waters,
port waters and river and lake waters. This law specifically restricts the discharge of ballast waters
and regulates where and how to conduct ballast water exchange. It also mandates the GDMT as
the monitoring and enforcement agency for these purposes.

e The Regulations on the Pollution of Waters (SD 1, 1992) establishes the prohibition to discharge
ballast [water] and defines clean ballast [water] as those not leaving visible traces. This regulation
authorises the discharge of clean ballast [water] under the flotation line, after examination to
verify the absence of hydrocarbons.
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e Resolution 12600/1049 (1999) of the GDMT establishes the regulations regarding the control of
ballast water discharge in coastal waters of the Republic. Specifically, establishes to conduct
ballast water exchange out of the 12 NM and mandates annotation in the ship logbook. Mandates
the monitoring and enforcement of this procedure by the Port Authority [Capitania de Puerto].

Private sector initiatives:

Research and monitoring programs for fish diseases and micro algal blooms carried out by Chilean
Technological Salmon Institute and other universities are good examples of private sector initiatives
on the control and prevention of introduced marine pests.

Public awareness initiatives:

There is no information on public awareness initiatives regarding prevention, control or management
of introduced marine pests.

SUMMARY

e Eleven types of marine organisms have been identified as introduced in Chile, but only pathogens
in aquaculture have been declared as introduced marine pests or pathogens legally.

e Even though there is a number of government institutions in charge of prevention, control and
management of introduce marine pests and human pathogens, there are no clear lines of
responsibilities for introduced marine pests and human pathogens management.

e Although the existing legislation has clear references to introduction of exotic species and fish
diseases, as well as, to the management of ballast water; the re is a need for an integrated and
comprehensive management plan for introduced marine pests and human pathogens and its related
legislation.

e The USoF, NFS, NEC and GDMT are working on such a management plan.

e The private aquaculture sector and several universities are actively involved in research and
monitoring regarding introduced marine pests and human pathogens.

2.2.5. CHINA (Peoples Republic of China)

People’s Republic of China (PRC) is located in Eastern Asia, bordering the East China Sea, Korea
Bay, Yellow Sea, and South China Sea, between North Korea and Vietnam.

MARINE ENVIRONMENT MANAGEMENT PROFILE

Institutional Structure:

Two government institutions are in charge of marine and fresh water ecosystems and resources
development and management, the Bureau of Supervision and Administration of Fishery and Fishing
Ports of the People’s Republic of China (Bureau of Fisheries -BOF) under the Ministry of Agriculture
(MOA) and the State Oceanic Administration (SOA) under the Ministry of Land and Resources
(MRL).

The Bureau of Fisheries (BOF) is responsible for managing the national fishery production, processing
and marketing sectors; design and implementation of policies, strategies and plans for fisheries and
aquaculture development and management; formulation and inspection of laws and regulations for the
fisheries sector, including aquaculture.

The State Oceanic Administration (SOA) is responsible for the supervision and management of sea
area use and sea environment protection, vindication of maritime interests in accordance with law and,
organization of oceanographic studies and research. Specific tasks includes: (i) the design and
implementation of policies, laws and regulations; (ii) supervision and administration of marine
environments and resources use; (iii) formulation and implementation of plans, criteria and standards
for the protection and restoration of marine environment and resources and; (iv) organization and
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implementation of scientific and technical research on marine environments, resources and natural
phenomena; among other.

Marine administrative agencies:

Department: Agency/ Statutory body General role IMP role

Government Authorities
Ministry of Agriculture
(MOA)

Responsible for the development and management No
of fisheries sector, including aquaculture; as well

- Bureau of Fisheries (BOF) as, the formulation and inspection of laws and
regulations for the fisheries sector, including
aquaculture.

To conduct research in almost all relevant fields
(biology, environmental, technology, social, legal
and policy) related to fisheries and aquaculture in
both marine and fresh water environments, through
its 21 institutions along China.

Involved in almost all fields in marine science,
including marine life science and aquaculture.
Involved in fresh water biological science, including fish
diseases, fish genetics and fish ecosystems.

- Chinese Academy of Fisheries
Science (CAFS)
- Institute of Oceanology

- Institute of Hydrobiology
Ministry of Land and Resources

(MLR)
Responsible for the supervision and management Yes
- State Oceanic Administration  of sea area use and sea environment protection,
(SOA) vindication of maritime interests in accordance

with law.

Involved in almost all fields of marine science,
including marine life science and aquaculture,
through its three institutes in the north, east and
southeast of China.

- Institutes of Oceanography

- Maritime Technology.
Research Institute

- Research Institute for Maritime
Development Strategy

- Hangzhou Research &
Development Centre for Water
Treatment Technology

INTRODUCED MARINE PESTS AND PATHOGENS MANAGEMENT PROFILE

Agency responsibilities:

The State Oceanic Administration (SOA), through its Department of Marine Environment Protection,
is the government agency responsible for the formulation and implementation of regulations and plans
for the management of introduced marine pests in China. The National Marine Environment
Monitoring Center from SOA is responsible for providing scientific and technical expertise for the
protection of the marine environment and the methods and techniques for prevention, control and

management of introduce marine pests. The Maritime Safety Administration is responsible for ballast
water management.

Summary of current and historical search effort for introduced marine pests:

The only current effort for searching for introduced marine pests is the participation of the PRC
through its Maritime Safety Administration in IMO’s Globallast Project entitled “Removal of Barriers
for the Effective Implementation of Ballast Water Control and Management Measures in developing
Countries”.

Identified introduced marine pests and human pathogens under legislation:
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There is no information on introduced marine species legally identified as introduced marine pests in
China.

Marine pest control, prevention and management initiatives:

Even though SOA has been identified by government officials as the agency responsible for
introduced marine species, in the description of its responsibilities and main issues to solve, no
specific mention is made to introduced marine pests, nor in the legislation supporting its work. The
sole mention of related problems is made in the Marine Environment Protection Law (article 25),
which states that “if exotic marine organisms (alien species) are introduced to China, any probable
infections (diseases) must be appraised in advance”.

This mainly refers to the introduction of species for aquaculture or fisheries enhancement purposes
and to possible accidental introductions of diseases, not to the introduced exotic marine organisms and
their possible negative impact on ecosystems, humans and economic activities. The only present
initiative is the one conducted by the Marine Safety Administration through its IMO project on ballast
water management.

National and provincial legislation and regulatory measures:

In addition to SOA role and structure described in previous sections, the Peoples Republic China has
created a large body of laws and regulations regarding environmental and natural resources use and
management. A list of the most relevant legislation of the Peoples Republic of China, related to the
marine and freshwater environment and resources use and conservation is:

(1) the Fishery Act (1986)and its regulations (1987), which lays down the principles and
mechanisms for fishery management including aquaculture, fishing, fishery resource
enhancement, utilisation and conservation;

(ii) the Wild Animal Conservation Act (1988), which lays down the principles and mechanisms
for wild animal conservation;

(iii)  the Water Act, which states the principles mechanisms for management, utilisation and
protection of water resources;

(iv) the Environment Protection Act (1989), which is the basic law for comprehensive
environment protection;

v) the Marine Environment Protection Act (1982), which sates the principles and mechanisms
for the protection of the marine environment alone;

(vi)  the Water Pollution Control Act (1984), which states the principles and mechanisms for the
control of inland water pollution;

(vii)  the Animal and Plant Import & Export Quarantine Act (1991), which is a law directed at
preventing animal and plant disease and pest infection;

(viii) the Marine Waste Disposal Management Regulation (1985), which is the detailed
regulation for the implementation for the Marine Environment Protection Act and;

(ix) the Regulation for Preventing Marine Pollution from Ships (1983), which is an additional
regulation for the implementation of the Marine Environment Protection Act.

Though each of these legislation make a careful treatment of most relevant issues related to marine
and freshwater environment and resources use and management, none of them makes explicit mention
to introduced marine pests.

Private sector initiatives:

There is no information on private sector initiatives regarding introduced marine pest control,
prevention or management.

Public awareness initiatives:

There is no information on governmental or non-governmental public awareness initiatives regarding
introduced marine pest control, prevention or management.
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SUMMARY
e China has not identified any introduced marine pests under law.

e The State Marine Safety Administration is participating in an IMO — Globallast project.

e The State Oceanic Administration (SOA), under the Ministry of Land and Resources was
identified as the lead agency responsible for introduced marine pest prevention, control and
management.

e Current Chinese laws and regulations do not provide for specific mechanisms on introduced
marine pest prevention, control or management.

2.2.6. HONG KONG, CHINA

Hong Kong, China, is located to the east of the Pearl River Estuary on China’s south coast and borders
the South China Sea. Hong Kong is now one of the world’s greatest centres of trade. In addition to
being the medium for considerable vessel traffic, Hong Kong’s marine environment provides for
primary activities — such as fishing and aquaculture.

MARINE ENVIRONMENT MANAGEMENT PROFILE

Institutional structure:

Hong Kong is a Special Administrative Region (SAR) of the Peoples Republic of China. Under basic
Law 12, Hong Kong has a high degree of autonomy in all matters, except foreign and defence affairs.
Under international law, Hong Kong does not possess the status of a State, and therefore not all
international instruments apply. As the LOSC does not apply, Hong Kong only has jurisdiction over
its territorial sea (3nm).

As a dependency of China, Hong Kong has set up various territory institutions. The Environment and
Food Bureau, under the Department of Administration chiefly administers marine resources and
conservation. The Economic Services Bureau, under the Department of Finance administers the
maritime transport and marine areas.

Marine administrative agencies:

Ministry: Division/Department/Agency General role IMP role

Territory Authorities

Department of Administration
Environment and Food Bureau
- Country and Marine Parks Authority
- Environmental Protection Department
- Advisory Council on the Environment

- Food and Environmental Hygiene
Department

- Agriculture, Fisheries and Conservation
Department

Department of Finance
Economic Services Bureau

- Marine Department Responsible for general compliance, safety
and navigation administrative matters in
Hong Kong.

- Hong Kong Port and Maritime Board
Commerce and Industry Bureau

- Customs and Excise Department General customs administration

INTRODUCED MARINE PESTS AND PATHOGENS PROFILE

Agency responsibilities:
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There is no government agency specifically responsible for introduced marine pests. The Food Supply
and Food Safety policy programme put in place by the Environment and Food Bureau does mention
preventing the introduction and spread of animal and plant diseases, though there is no information as
on if this includes marine pathogens. The Pollution Control Unit, under the Marine Department is
responsible for preventing and cleaning oil discharges in the sea and harbour cleaning services, though
there is no information on whether this includes biological pollution — such as mass fouling.

Summary of current and historical search effort for introduced marine pests:

There has been no government instigated search effort for introduced marine pests in Hong Kong
waters, however several international researchers have focussed their efforts in Hong Kong (eg,
Morton 1980).

Identified introduced marine pests and human pathogens under legislation:

Hong Kong has not identified any introduced marine species as an introduced marine pest or pathogen
under local law.

Marine pest control, prevention and management initiatives:

There is no information on any control, prevention or management initiatives.

National and provincial legislation and regulatory measures:
No legislative or regulatory measures for introduced marine pests are identified within Hong Kong.

Private sector initiatives:

There is no information on private sector initiatives on the prevention, control or management of
introduced marine pests.

Public awareness initiatives:

There is no information on public awareness initiatives on the prevention, control or management of
introduced marine pests.

SUMMARY
e Hong Kong is a major trading economy, heavily reliant on shipping for revenue.

e There are no government agencies responsible for introduced marine pest prevention, control or
management. No management initiatives are in place.

2.2.7. INDONESIA

Indonesia is an archipelagic country containing five main islands, two major archipelagos and 60
smaller archipelagos and encompasses 13,667 islands. Two of the islands are shared with other APEC
economies — Malaysia, Brunei and Papua New Guinea. The marine environment is used as a medium
for inter-island movement, a source of protein and for employment. Seafood comprises of two-thirds
of the total supply of protein and over five million Indonesian people are involved in fishing or fish
farming.

The growth of aquaculture has seen an increase in the importation of live fish in an attempt to bring
new species with farming potential into Indonesia. Overall there has been a general trend of
Indonesian fishers transferring from marine fishing to fish farming. This has arisen from declining fish
stocks and government action to overcome overcrowding and resource depletion. The government has
directed marine fisheries development to fishing in other waters within the EEZ, mariculture, brackish
water culture and fish processing.

There are approximately 300 registered ports in Indonesia, with 21 considered as commercial ports.
Four of these are termed ‘gateway ports’ and are primarily used for international purposes. In addition
to the high level of domestic and international vessel movements within the Indonesian EEZ, the
proximity of the Straits of Malacca signifies that Indonesia is vulnerable to marine environmental
disasters.
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MARINE ENVIRONMENT MANAGEMENT PROFILE

Institutional structure:

Government administration occurs through descending levels of administrative sub-units. Indonesia is
made up of twenty-seven provincial-level units. The nation is centrally governed from Jakarta in a
system which the lines of authority, budgets and personnel appointment run outward and downward.
The role of regional and local governments is largely administrative — implementing policies, rules
and regulations.

Indonesia’s environmental management is based on the Archipelagic Concept where the central
government can confer certain authority to central agencies located in the regions. The management
on the national level is carried out in an integrated manner by means of institutional arrangements
headed by a minister established by legislation. Regional governments, in accordance with existing
legislation, carry out national policies. The Law No. 22 of 1999 on Regional Autonomy provides for
provincial authority over management and conservation of marine areas out to 12 nautical miles.

Sea-use planning provides for improving the existing network between the 20 ministries, 5 non-
departmental government agencies and two state companies involved in managing the marine and
coastal sector, with fewer changes than other marine environment management approaches. The
Ministry of Marine Affairs and Fisheries (the former Ministry of Sea Exploration and Fisheries) is the
central administrative agency for the marine environment in Indonesia. It operates through the
Department of Marine Affairs and Fisheries (DKP) and refers to the National Guidelines for its
programs.

The planning is conducted in three categories: annual, medium and long term. This strategy uses the
long-term, medium-term and annual plans to balance the short-term results with long term optimal and
sustainable use. Under the long-term development plan REPELITA VII (1998/1999 to 2002/2003),
management of the marine environment will be carried out through partnerships between community,
government and industry. This plan includes the need for administration changes, including the
development of a framework for the integration of marine management. It also allows for Provincial
Development Agencies to play a key role in formulating sectoral agency programs aimed at the
provincial level.

Marine administrative agencies:

Ministry: Division/Department/Agency General role IMP role

Central government authorities

Ministry of Marine Affairs and Fisheries

- Department of Marine Affairs and Governance and development in the field of
Fisheries marine affairs and fisheries
Ministry of Agriculture Yes
- Centre for Agricultural Quarantine Animal, plant and fish quarantine
(PUSKARA)
State Ministry of National Development Planning Resource allocation
- National Development Planning Agency Coordinates and integrates sectoral and
(BAPPENAS) regional plans into a national development
plan.
Ministry of Industry and Trade Maritime industry and inter-island trade
Ministry of Health Public health in the coastal community
State Ministry of Environment Marine environmental regulation

Ministry of Finance
- Customs Customs
Research Centres
Indonesian Institute of Sciences (LIPI) Marine research and development

Impact Management Agency (BAPEDAL) Enforcement of marine environment regulation
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INTRODUCED MARINE PEST AND PATHOGEN MANAGEMENT PROFILE

Agency responsibilities:

There is no information available as to which organisations are involved in managing introduced
marine pests in Indonesia. The exception is the Ministry of Agriculture’s role in quarantine.
Summary of current and historical search effort for introduced marine pests:

There has been no form of organised search effort undertaken within Indonesia regarding identifying
introduced marine pests.

Identified introduced marine pests and human pathogens under legislation:

Indonesia has not identified any marine species as an introduced marine pest or human pathogen under
legislation.

Marine pest control, prevention and management initiatives:

There is no information available on any management initiatives developed by Indonesia regarding
introduced marine pests.

Pest Risk Analysis (PRA) has been applied to plants to guide quarantine recommendations, based on
biological and economic analysis and consultation. It was suggested that this should be applied to
aquatic animal quarantine. However to date there is no information on whether this has been done.

National and provincial legislation and regulatory measures:

Indonesia has adopted a ‘sea-planning’ approach in its marine policies in contrast to the ‘legislative
approach’ seen in many other economies. This includes sectoral and regional plans on marine and
coastal resources use. The following is a list of Indonesian legislation and regulatory measures that
specifically mention or pertain to introduced marine pests:

e Law No. 9 of 1985, concerning fisheries
e Law No. 16 of 1992, concerning animal, fish and plant quarantine

e Decree No 265, of the Ministry of Agriculture, concerning Quarantine Requirements for the
Importation of Live fish into the Territory of the Republic of Indonesia

e Decree No 245/Kpts/LB.730/4/90, Quarantine Measures taken on Live Fish Exported from the
Territory of the Republic of Indonesia

e Act No. 5 of 1990, concerning the Conservation of Living Resources and their Ecosystems
(Conservation Act)

e Decree No. 32 of 1990, concerning the protection and preservation of coastal zone areas
e Law No. 23 of 1997, regarding Environmental Management
e ActNo.4 of 1982, concerning Basic Provisions for the Management of the Living Environment

e Decree No. 48 of 1989, on Guidelines for the Determination of Regional Identities of Flora and
Fauna

e Law No. 5 of 1983, regarding the Indonesian Exclusive Economic Zone

Private sector initiatives:

There is no information available on any private sector (industry/community) initiatives regarding
marine pests in practice in Indonesia.

Public awareness initiatives:

There are no public awareness initiatives in place within Indonesia specific to introduced marine pests.
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SUMMARY

e Indonesia’s marine area provides significant potential vectors for introduced marine pests due to
its diversity and extensive use of water transport. There are approximately 300 ports, 30 of which
are commercial and 4 of which are gateway international ports.

e Indonesia shares two of its islands with other APEC economies.

e Indonesia’s structure of governance provides opportunities for local action, although at present
there appears to be limited management initiatives developed specifically to address introduced
marine pests.

2.2.8 JAPAN

Japan is located in Eastern Asia and it is an island chain between the North Pacific Ocean and the Sea
of Japan, east of the Korean Peninsula.

MARINE ENVIRONMENT MANAGEMENT PROFILE

Institutional Structure:

The Fisheries Agency (FA), a branch of the Ministry of Agriculture, Forestry and Fisheries (MAFF),
is the government institution in charge of all issues related to fisheries and aquaculture development
and management in Japan. FA not only is involved in policy design and implementation, but also on
fisheries and aquaculture development, marine and freshwater ecosystems and resources enhancement,
the enforcement of related laws and regulations, research and more.

The Fisheries Agency is comprised of four departments and their respective divisions. These
departments are: (i) Fisheries Policy and Planning Department, (ii) Resources Management
Department, (iii) Resources Enhancement Promotion Department and, (iv) Fisheries Infrastructure
Department.

In addition, the FA conducts research through its Fisheries Research Agency on several areas such as:
fisheries engineering, policy design for fisheries management, stock assessment, and aquaculture,
among other topics. The Fisheries Research Agency is comprised nine research institutes distributed
along the country. The National Fisheries University and the National Salmon Resources Center
conduct both training and scientific research in support of the fisheries and aquaculture sector.

Marine administrative agencies:

Department: Agency/ Statutory Body General role IMP role
Ministry of Agriculture, Forestry and Fisheries
(MAFF)
- Fisheries Agency In charge of all issues related to fisheries and No
(FA) aquaculture development and management
To conduct technical and scientific research on  No
- National Fisheries Research Agency ﬁsher}es engineering,  policy ~design for
(NFRSI fisheries management, stock assessment,

aquaculture, marine ecosystems and resources

enhancement, etc.

Research Centres

To conduct training and scientific research on fisheries and
aquaculture.

To conduct research on resource biology and stock dynamics of
salmon and salmon aquaculture

National Fisheries University

National Salmon Resources Center

INTRODUCED MARINE PESTS AND PATHOGEN MANAGEMENT PROFILE
Agency responsibilities:

There is no information on any government agency in charge of introduced marine pest prevention,
control or management.

Summary of current and historical search effort for introduced marine pests:
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There is no information on current or historical efforts towards identification, prevention, control or
management of introduced marine pests.

Identified introduced marine pests and human pathogens under legislation:
There are no introduced marine species listed or identified by law as introduced marine pests in Japan.

Marine pest control, prevention and management initiatives:

There is no information on marine pest control, prevention or management initiatives in Japan.

National and provincial legislation and regulatory measures:

There is no information on any specific legislation and regulatory measure in place for introduced
marine pest control, prevention or management in Japan.

Japan has signed the UNEP Convention on Biological Diversity (1991) and it is undertaking several
activities in order to meet the mandates and objectives of this convention. Nonetheless, a review of
Japan’s First National Report (Government of Japan 1997) shows that their National Strategy on CBD
makes a small reference to Alien Species, mostly on terrestrial animal and plants, with sole exception
of the black bass intentional releases for inland water fisheries. Their approach on protection of
Biological Diversity is based on the implementation of Protected Areas (terrestrial and aquatic) and on
a set of general concepts toward the sustainable use of ecosystems and natural resources. No specific
and mention is made with respect to introduced marine pests.

The discussion on the major legislation related to the protection of biological diversity mentions the
Basic Environmental Law; the Nature Conservation law; the Natural Parks Law; the Law for the
Conservation of Endangered Species of Wild Fauna and Flora; the Law for the Protection of Birds and
Mammals and Hunting; the Law for the Protection of Culture Properties; the Forest Law and the
Forestry Basic Law; the Fisheries Law and the Preservation of Fisheries Resources Law, among
others. None of these laws seems to have specific mention to introduced marine pests and their
control, prevention or management.

Private sector initiatives:

There is no information on private sector initiatives regarding introduced marine pests and their
management.

Public awareness initiatives:

There is no information on public awareness initiatives regarding introduced marine pests and their
management.

SUMMARY

e There is no information on introduced marine species identified as introduced marine pests by
law, nor information on any initiative related to introduced marine pests identification, prevention,
control or management.

e There are no Government agencies identified as responsible for introduced marine pest
prevention, control or management.

e Current laws and regulations do not provide for introduced marine pest prevention, control or
management.

2.2.9. KOREA (Republic of Korea)

The Republic of Korea has estimated that there are 905 species of fish and over 3,500 invertebrates in
its’ waters. Fishing is an important industry in the Republic of Korea. Aquaculture has become an
important element of the fisheries industry with operations focusing on approximately 50 fish species,
15 shellfish species and 10 seaweeds A focus on a production-orientated policy led to concerns over
the overexploitation of fishery resources. The 1990s saw a review of fisheries policy and reform of
government administration. Korea also has an export-orientated economy with the USA, Japan and the
European Union its main trading partners. There are eleven major international ports in Korea, a total
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of 26 foreign trade ports and four coastal ports. In 1999 these Korean ports had over 300,000 vessel
calls.

MARINE ENVIRONMENT MANAGEMENT PROFILE

Institutional Structure:

The Ministry of Maritime Affairs and Fisheries (MOMAF) has primary responsibility for management
of the marine environment in Korea. It is responsible for the development and co-ordination of a
comprehensive and systematic marine administration, including a number of bureaus and research
divisions. The Marine Environment and Safety Research Division investigates coastal and marine
environment preservation, integrated coastal zone management, sea and port safety management and
oil spill responses.

Marine administrative agencies:

Ministry: Division/Department/Agency General Role IMP Role
Government Authorities
Ministry of Environment Administration of environmental affairs
- Korean Biodiversity Clearing-House Conservation
Mechanism
Ministry of Maritime Affairs and Fisheries Marine affairs (fisheries, marine environment
(MOMAF) and shipping)

Ministry of Finance and Economy
- Korea Customs Service Customs, quarantine

Research Centres

National Institute of Environmental Research Environmental research, Environmental Ecology Division- alien

(NIER) species impact and management research

Korea Ocean Research Development Institute Marine environment research, research on introduced marine pests

(KORDI)

Korea Maritime Institute (KMI) Studies policy issues ocean governance, environment, fisheries,
shipping and port.

INTRODUCED MARINE PEST AND HUMAN PATHOGEN MANAGEMENT PROFILE
Agency Responsibilities:

There is no information available as to which agencies are in charge of introduced marine pests in the
Republic of Korea.

Summary of current and historical search effort for introduced marine pests:
Korea has not attempted any form of organised search effort to identify introduced marine pests.

Identified introduced marine pests and human pathogens under legislation:

There are no marine species that have been identified through legislation as an introduced marine pest
or human pathogen.

Marine pest control, prevention and management initiatives:

There are no specific initiatives related to introduced marine species currently being undertaken in the
Republic of Korea. The Ministry of the Environment (MOE) has developed a National Biodiversity
Strategy in accordance with the Natural Environmental Conservation Act (NECA). This strategy is the
Master Plan for natural environmental conservation in Korea. Part III of the strategy outlines the
biodiversity conservation strategy, in particular the Control of Threatening Activities — Management
of LMOs and Alien Species (4.2). This section stresses that endemic ecosystems are threatened by
alien species and that there is a lack of information regarding alien species that are harmful to
biological diversity in Korea. It also notes that the present management system does not provide
effective control over introduced species. The strategy aims to strengthen management of alien
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species, recognising the need for use of EIA to better evaluate the potential hazards and the need to
improve legislation and administration to control alien species. The strategy also highlights needs to
strengthen research on eradicating hazardous alien species, develop and execute a control program and
strengthen public education.

This initiative provides a base to effectively address introduced pests, although it does not specifically
focus on marine pests. The plan indicates that the national government has instructed governors of
provinces to establish local natural environmental conservation plans based on the Master Plan. The
MOE believes that the management of alien species is closely related to protection of rare and
endangered species. MOE is concerned about the status and management of invasive alien species and
supports various kinds of research on alien species. In addition, NIER’s Environmental Ecology
Division is also conducting research on the impacts of alien species and their management.

National and provincial legislation and regulatory measures:

Korean legislation and regulatory measures regarding introduced marine pests includes:
e Natural Environmental Conservation Act (NECA)

e Enforcement Ordinance of NECA

¢ National Biodiversity Strategy

e Customs Act

Legislation and regulatory measures related to generic matters such as possible vectors, biodiversity
issues and marine/maritime issues includes:

e Fisheries Act

e Wetlands Conservation Act

e Special Act for the Ecosystem Conservation of Uninhabited Islands
e Public Order in Open Ports Act

e Harbour Act

e Prevention of marine Pollution Act

e Inspection of Fishery Products Act

Private sector initiatives:

The private sector organisation the Korea Association of Conservation of Nature (KACN) was
founded in early 1994. It held a “Symposium and Open Discussion” in June 1994 and in September
1994 it released a National Strategy for Biological Diversity Conservation in Korea.

Public awareness initiatives:

There is no available information

SUMMARY

e The Republic of Korea has significant maritime interests and a number of potential vectors for
introduced marine pests. With eleven major ports, a total of 26 foreign trade ports and four coastal
ports, shipping plays a central role in commodity transport.

e Attention is directed to the problems of introduced pests, with a basic governance framework
established. While this framework appears to focus on terrestrial pests, it may be possible to
incorporate management of marine pests under these arrangements.

2.2.10. MALAYSIA

The marine environment is an important component of the Malaysian economy. The commercial
fisheries sector supplies over 60% of the total animal protein intake of the Malaysian population and
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the rapid expansion of aquaculture has increased the export trade of live fish and other marine
organisms. This sector alone supplies employment for over 99,000 people. Though the domestic
supply of seafood is great, Malaysia also imports fishery products to meet high domestic demand. The
main suppliers of these fishery products are its neighbouring East and South East Asian countries. The
seas provide a medium for the transport of cargo with ten major marine ports. Malaysia actively trades
goods and services with over one hundred countries.

In addition to providing economic and social benefits, the Malaysian marine environment contains a
diverse range of marine organisms with over 4000 identified species of marine fish. The high
terrestrial and marine biological diversity has put Malaysia as one of the top twelve ‘megadiverse
countries’ in the world.

MARINE ENVIRONMENT MANAGEMENT PROFILE

Institutional structure:

Malaysia has a federal form of government, with some legislative powers resting with the states. This
federation comprises of thirteen States and two Federal Territories. The Federal territory of Kuala
Lumpur and eleven States are located in West Malaysia on southern end of the Malay (or Kra)
Peninsula. The Federal Territory of Labuan and the States of Sarawak and Sabah in East Malaysia are
on the northern coastline of the island of Kalimantan.

The Ministry of Agriculture, Ministry of Transport and the Ministry of Science, Technology and
Environment manage the Malaysian marine environment.

Marine administrative agencies:

Ministry: Division/Department/Agency General role IMP role
Federal Authorities
Ministry of Agriculture

- Department of Fisheries (DoF) Fisheries research, management, policy

development
- Fisheries Development Authority of
Malaysia (FDAM)

Ministry of Science, Technology and Envir