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GLOSSARY

Acronyms

AAHS

CITES

CBD

EID

EZD

SPAR

IHR

IHR MEF
NAPHS
OHHLEP
SARS-CoV

SARS-CoV-2

WHO

WOAH

Aquatic Animal Health Services

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

Convention on Biological Diversity

Emerging Infectious Diseases

Emerging Zoonotic Diseases

Self-Assessment Annual Report, WHO

International Health Regulations (2005)

International Health Regulations Monitoring and Evaluation Framework
National Action Plan for Health Security

One Health High-Level Expert Panel

Severe acute respiratory syndrome coronavirus

Severe acute respiratory syndrome coronavirus 2, a strain of coronavirus that
causes the Coronavirus disease (COVID-19)

World Health Organization

World Organisation for Animal Health

Subject Matter Terms

This report uses several terms that are either unique to or have specialised meaning for the
subjects of wildlife disease, aquatic health, and wildlife trade. For clarity and consistency, this
section defines these terms, along with any notes regarding their use in this report.

Aquatic Animal

means all viable life stages (including eggs and gametes) of fish,
molluscs, crustaceans and amphibians originating from
aquaculture establishments or from the wild.’

" WOAH Aquatic Animal Health Code
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Animal Disease can be defined as a state in which normal functions are disturbed
or altered at the cellular, tissue, organ, or whole organism level.
Animal disease is a disease that typically does not affect human
beings.?

Competent Authority means a Governmental Authority of a Member Country having the
responsibility in the whole or part of the territory for the
implementation of certain standards of the Aquatic Code.

Emerging and re- refers to ilinesses that arise for the first time in a specific geographic
emerging Zoonotic area or population, while re-emerging diseases represent ancient
Diseases (EZDs) diseases once thought to be controlled, resurfacing in new forms.

Notably, about 60% of globally reported EIDs stem from zoonoses,
diseases originating from animals (either wild or domestic). EZDs
pose significant public health risks. Examples include Rift Valley
fever, SARS, pandemic influenza H1N1 2009, Yellow fever, Avian
Influenza (H5N1) and (H7N9), West Nile virus, Middle East
respiratory syndrome coronavirus (MERS-CoV), and COVID-19, all
of which have been reported in recent times.

Epidemic a widespread occurrence of an infectious disease in a community
at a particular time, e.g., a flu epidemic.

International Health provides an overarching legal framework that defines countries’

Regulation (2005) (IHR)  rights and obligations in handling public health events and
emergencies that have the potential to cross borders. Thus, is
legally binding and creates rights and obligations for Member
States, including the requirement to report public health events. The
Regulations also outline the criteria to determine whether a
particular event constitutes a “public health emergency of
international concern.” Through this legal framework, the IHR aims
to prevent, protect against, control, and respond to the global
spread of disease, with a focus on public health risks. Its goal is to
balance these efforts with minimising interference with international
traffic and trade.*

One Health One Health is an integrated, unifying approach that aims to
sustainably balance and optimise the health of people, animals and
ecosystems.

It recognises that the health of humans, domestic and wild animals,
plants, and the wider environment (including ecosystems) is closely

2 Definition adapted from World Organisation for Animal Health (WOAH). (2023). Terrestrial Animal Health Code (26th ed.).
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-code-online-access/
8 WHO, International Health Regulations https://www.who.int/health-topics/international-health-regulations#tab=tab_1

4 IHR (2005)-3 ed, Article 2: Purpose and Scope - The purpose and scope of these Regulations are to prevent, protect against,
control and provide a public health response to the international spread of disease in ways that are commensurate with and
restricted to public health risks, and which avoid unnecessary interference with international traffic and trade._International
Health Regulations (2005) -- 3 rd ed. World Health Organization, 2016
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linked and interdependent.

The approach mobilises multiple sectors, disciplines and
communities at varying levels of society to work together to foster
well-being and tackle threats to health and ecosystems, while
addressing the collective need for healthy food, water, energy, and
air, taking action on climate change, and contributing to sustainable
development.®

Pandemic a widespread occurrence of an infectious disease over a whole
country or the world at a particular time.

Prevention This report uses the definitions of prevention proposed by Le
Moli,?,” which encompasses the definition from OHHLEP endorsed
by the Quadripartite (FAO, UNEP, WHO, and WOAH):

1. Upstream Prevention: This refers to addressing the root causes
or drivers of a problem before it occurs. In the context of
environmental policy, upstream prevention aims to prevent harmful
events from happening by targeting activities or factors that
contribute to the problem, such as land-use change, greenhouse
gas emissions, or wildlife trade and markets.

2. Midstream Prevention: involves reducing the likelihood of a
harmful event occurring. In this context, the OHHLEP One Health
definition endorsed by the Quadripartite emphasises "prevention of
spillover," which falls within the midstream definition. Prevention of
spillover refers to taking measures to reduce the risk of pathogens
transferring from animals to humans, which is a critical step in
preventing disease outbreaks and pandemics in humans.

3. Deep Prevention: Deep prevention encompasses both
upstream and midstream approaches and emphasises preventing
the harmful event from occurring in the first place. In the context of
environmental policy, deep prevention may involve addressing both
the underlying drivers of disease emergence and specific events or
activities that increase the risk of disease outbreaks.

Preparedness involves developing and strengthening systems and capacities at
national and global levels to respond effectively to potential
pandemics. This may include establishing early warning systems,
building healthcare infrastructure and workforce capacity,
stockpiling medical supplies and equipment, developing and
testing response plans through simulations and exercises, and
enhancing coordination mechanisms among stakeholders.

5 One Health High-Level Expert Panel

6 Le Moli, G. (2023). One Health and the Prevention of Pathogens’ Spillover. Yearbook of International Disaster Law Online, 4(1),
334-357. https://doi.org/10.1163/26662531 00401 016

7 Le Moli, G., Vifuales, J. E., Burci, G. L., Strobeyko, A., & Moon, S. (2022). "The Deep Prevention of Future Pandemics Through
a One Health Approach: What Role for a Pandemic Instrument?" Global Health Centre Policy Brief. p. 14, Graduate Institute of
International and Development Studies, Geneva, Switzerland.
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Response refers to the actions taken during a pandemic to control its spread,
mitigate its impact on public health and society, and facilitate
recovery. This includes deploying resources and personnel to
affected areas, implementing public health interventions such as
quarantine and isolation measures, providing medical care and
treatment to those affected, conducting risk communication and
community engagement efforts, and coordinating international
assistance and collaboration.

Risk assessments this involves systematically identifying and evaluating potential risks
associated with disease outbreaks. This process prioritises hazards
such as infectious pathogens based on their likelihood and severity
(i.e., priority diseases listed by WOAH (see Table 19) the Blueprint
diseases of WHO),® enabling informed decision-making for timely
and effective response measures.

Wildlife in the context of this report, the use of the term ‘wildlife’ is limited
to wild aquatic fauna. The term ‘wild animal’ is used as an
equivalent term and a common usage in legislation.

Wild Aquatic Animal For purposes of this report, a wild aquatic animal is any non-
domesticated animal that lives primarily in water (freshwater or
marine environments) and has not been tamed or bred by humans
for companionship, food production, or other purposes. Wild
aquatic animals span many classes across the animal kingdom,
from fish and mammals in Chordata , to corals in Cnidaria , to crabs
in Arthropoda , and more.

Where context requires, this report refers to OcaptiveCvs ‘free-
ranging ' wild aquatic animals. Most aquatic animals are considered
wild species because they are not domesticated, even if they are
kept in captivity or raised in aquaculture for food. The distinction
lies in condition: they may be free-ranging in natural habitats or
captive under human care, but unless selectively bred over many
generations for human use (like goldfish or koi), they remain wild.
The goal of this report is to focus on the health of ‘free-ranging’
aquatic animals; however, many laws refer generally ‘wild aquatic
animals’ while focusing their regulatory scheme on ‘captive’
environments.

Wildlife Trade ‘wildlife trade’ is understood as all activities directly associated with
the sourcing, handling, national and international movement, and
disposition of wildlife, including parts and derivatives, whether in
the context of formal or informal forms of exchange, and whether
regulated under CITES or not.

8 Note that the WHO R&D Blueprint includes human disease threats with epidemic or pandemic potential, such as Ebola,
Marburg, Lassa fever, MERS -CoV, SARS, Nipah, Rift Valley fever, and Zika. Highly Pathogenic Avian Influenza (H5, H7
strains ) is not always on the ‘core’ Blueprint short list, but it is a WHO priority disease under pandemic influenza preparedness.
It involves birds directly and has also been detected in marine mammals (e.g., seals, sea lions) through spillover from birds.
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Wildlife Disease wildlife disease is a disease where one of the hosts includes a
wildlife species.

Zoonosis for purposes of this document, ‘zoonosis’ follows the definition
provided by The World Health Organization (WHO), i.e., a disease
or infection that can be transmitted from animals to humans, either
directly (e.g., rabies from dog bites) or indirectly through vectors or
contaminated food (e.g., Lyme disease from ticks or salmonellosis
from eggs or uncooked meats). They are classified as follows: a)
endemic zoonoses which are present in many places and affect
many people and animals; b) epidemic zoonoses which are
sporadic in temporal and spatial distribution; and c¢) emerging and
re-emerging zoonoses which we refer in this document as EZDs,
which are newly appearing in a population or have existed
previously but are rapidly increasing in incidence or geographical
range.

Legal Atlas Terms

For the sake of consistency, Legal Atlas employs specific terms to describe the types of legislation
reviewed and the geographical areas they cover.

Jurisdiction versus Law does not exist in an abstract space but rather is tied to a defined

Country geographical area, most commonly, a country or nation. Typically, there
are multiple geographical boundaries, including various approaches to
sub-national divisions, such as states, provinces, dependent territories,
autonomous regions, and others at supra-national levels. As a result,
this publication prefers the term ‘jurisdiction’ over ‘country,’” although
where context is clear, the term country will sometimes also be used.
The term jurisdiction refers to the authority to govern or legislate and
can be used for any legally defined territory with such authority. The
best practices described here have equal validity for and can be applied
at any scale, making ‘jurisdiction’ the more appropriate term.

Policy versus Law In the context of this publication, the term ‘policy’ refers to official
documents issued by a government that announce intended actions or
positions, but which are not legally binding or enforceable. In other
words, the failure to implement a policy does not carry any formal
accountability or liability. The review of best practices does not
reference ‘policy’ documents, only laws and regulations.
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Law versus There is no standard global definition for the concepts of ‘law’ and

Regulation ‘regulation,” with multiple and differing terms and approaches being
used across jurisdictions. This publication deliberately simplifies and
consolidates all norms that have the force of law into two basic groups,
laws and regulations, defined as follows:

11 Laws are those norms enacted by Parliaments and come in
many flavours and designations, including acts, proclamations,
decrees, legislative decrees, royal decrees, supreme decrees,
ratification instruments, and presidential decrees, among
others.

11 Regulations are those norms enacted either by the parliament,
but most often by the executive power (e.g., Ministries,
Agencies, Independent Governmental Bodies), that further
develop the content of laws enacted by Parliament. The variety
of terms used at the regulatory level is equally diverse and may
include protocols, procedures, guidelines, regulations, guides,
instructions, instruments, lists, manuals, norms, notices,
notifications, orders, ordinances, regulatory decrees,
resolutions, and rules.

This publication uses the terms ‘law’ and ‘regulation’ as equivalent
concepts. The proposed best practices aim to establish global
standards without dictating a regulatory approach or advising on the
types of legal instruments each jurisdiction should use to incorporate
the proposed standards into its legal framework.

AN
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EXECUTIVE SUMMARY

Scope and Coverage of the
Review

This report, Uncharted Waters: A
Comparative Study of the Laws Governing
the Health of Wild Aquatic Animals, presents
the first comprehensive assessment of
national legal frameworks regulating aquatic
animal health, with a specific focus on wild
populations. A total of 42 jurisdictions were
selected for review in consultation with Legal
Atlas and the World Organisation for Animal
Health (WOAH). The sample represents 17%
of the worldOs 246 separately regulated
jurisdictions , and 23% of WOAHOs 183
members , distributed across all global
regions:

I'l Americas -9 jurisdictions (21% of
sample; 26% of the region’s total 35)
'l Africa — 10 jurisdictions (23% of
sample; 17% of the region’s total 59)
'l Europe -9 jurisdictions (21% of
sample; 18% of the region’s total 51)
'l Asia — 10 jurisdictions (23% of
sample; 20% of the region’s total 51)
'l Oceania - 6 jurisdictions (14% of
sample; 22% of the region’s total 27)

While there are certainly details not covered
and approaches not examined as they would
come from countries outside the set
reviewed, the results are still expected to
shed meaningful light on the legal landscape
of aquatic animal health law.

The Challenge of
Regulating Wild Aquatic
Animal Health

The report underscores that aquatic animal
health is a cross-sectoral issue ,

intersecting with veterinary law, fisheries
regulation, environmental management,
trade, and biosecurity. Effectiveness in this
domain depends not only on technical
capacity but also on the clarity, coherence,

and scope of legal mandates . Weak
foundations in law directly undermine the
ability of competent authorities to carry out
surveillance, containment, and enforcement.

While farmed aquatic animals are relatively
well-covered within national frameworks,
wild aquatic populations N particularly
free-ranging species Nremain largely
invisible in law . Most existing legislation
was designed with aquaculture and livestock
in mind, leaving little room for the ecological
realities of open aquatic systems where
many emerging pathogens originate. This
omission has profound implications: without
explicit inclusion of wild species, veterinary
authorities often lack jurisdiction, and
disease events in natural ecosystems may
go unreported and unmanaged.

Overall Strengths and
Weaknesses

The assessment reveals a mixed
landscape .

I'l Strengths : Traditional elements of
veterinary law, such as enforcement
powers and emergency response
mechanisms, tend to be relatively well-
developed. Roughly 60% of the
jurisdictions reviewed provide their
authorities with investigative and
enforcement powers, and more than
half maintain some form of emergency
planning.

I'l Weaknesses : Definitional clarity,
ecosystem-based surveillance, cross-
sectoral coordination, and modern risk-
based approaches are far less
common. Fewer than a quarter of
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jurisdictions reviewed provide explicit
legal references to wild aquatic animals
in their definitions, scope of authority, or
surveillance mandates.

This unevenness highlights both the
complexity and the evolving nature of
aguatic animal health law, as well as  the
pressing need for reform.

Findings by Component

The assessment was structured around six
components that together capture the legal
architecture of aquatic animal health
systems:  Application,  Preparedness,
Prevention, Response, Enforcement, and
Offences and Penalties . These
components reflect both foundational and
operational dimensions of law, ranging from
how aquatic animal health is defined in
legislation to how offences are sanctioned in
practice. Each Component was assessed
against a suite of international best practices
to highlight strengths, weaknesses, and
areas for reform, with special attention to
how laws do—or do not—apply to free-
ranging wild aquatic species.

I'l Application - Foundational weaknesses
dominate. Most laws lack clear
definitions of “aquatic animal” and
“aquatic animal health,” and rarely
include invasive species or free-ranging
populations.  Without  standardised
terminology, jurisdiction is ambiguous,
and agencies often overlook or exclude
wild populations. This definitional gap
cascades into every other component,
since unclear scope limits which species
are monitored, which authorities can act,
and how responsibilities are shared
across agencies.

I Preparedness - Institutional structures
exist in many jurisdictions, with around
60% recognising competent authorities.
Yet, adaptive elements such as risk

assessment, data sharing, and training
are  underdeveloped. Free-ranging
populations are particularly vulnerable,
as they require ecosystem-wide
preparedness and inter-agency
coordination—tools that remain rare.
Even where agencies have mandates,
they are often underfunded,
undertrained, or fragmented across
ministries, resulting in limited capacity to
anticipate emerging aquatic health
threats.

Prevention - Legacy surveillance and
inspection systems are more common,
but these were designed for farmed
species and border trade. Mechanisms
for border testing and coordinated
monitoring lag, leaving free-ranging
populations effectively outside
prevention systems. This leaves a critical
blind spot, since pathogens affecting
wild populations may spread through
ecosystems or shared waterways long
before they are detected at official
control points.

Response — While 52% of jurisdictions
have emergency response plans, fewer
than one-third meet international
standards for notification, quarantine,
and cross-border cooperation; only five
(n. 5, or 12% of the sample) miss all three
best practices. These weaknesses
disproportionately affect wild aquatic
animals, since most protocols focus on
aquaculture or traded species rather
than open ecosystems. The absence of
ecosystem-scale  emergency  tools
means outbreaks in wild populations
often go unmanaged, with responses
triggered only when commercial stocks
are threatened.

Enforcement - Approximately 60% of
jurisdictions  assign comprehensive
enforcement powers; however, inter-
agency enforcement and post-seizure
protocols are underdeveloped. This is a
critical issue for wild populations, where
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violations (e.g., ballast water discharge,
illegal movement of live animals) often
occur in transboundary waters and
cannot be addressed by a single agency.
The lack of shared enforcement
mechanisms undermines compliance
and creates practical barriers to
detecting, investigating, and prosecuting
aguatic health violations in open or
shared environments.

I Offences and Penalties - This is the
weakest component. Over 70% of
jurisdictions lack explicit penalties for
violations of aquatic animal health,
including failure to report diseases or
comply with containment measures. For
wild aquatic animals, this gap is even
more severe: events such as mass die-
offs or pathogen introductions are not
addressed under health-specific
offences, instead falling under broader
environmental or pollution laws. The
absence of enforceable consequences
removes incentives for compliance,
leaving aquatic animal health one of the
least accountable areas of national
veterinary and environmental law.

Implications for Free-
Ranging Wild Aquatic
Populations

The report finds that free -ranging aquatic
animals face the most significant
regulatory neglect . Their health is
addressed, if at all, under environmental or
fisheries laws, which are not designed to
manage the emergence and spread of
disease in wild populations. This creates
three systemic vulnerabilities:

1.! Biosecurity risks —  Diseases
originating in wild populations can
spread undetected across borders,
undermining aquaculture, biodiversity,
and even public health.

2.! Ecosystem disruptions - Weak
surveillance and enforcement fail to
capture the ecological consequences of
disease, from coral bleaching to fish
die-offs.

3.! Governance gaps - Fragmented
jurisdiction and absent mandates leave
authorities unable to act, even where
threats are known.

Conclusion

Overall, the study reveals that aquatic
animal health law is uneven, fragmented,
and overly focused on aquaculture and
trade at the expense of wild populations
While enforcement powers and emergency
mechanisms are relatively robust,
foundational legal elements, such as
definitions, jurisdiction, accountability, and
ecosystem-based surveillance, are either
missing or weak.

Bridging these gaps is essential. Free-
ranging wild aquatic species are ecologically
and economically significant, yet they remain
poorly managed and are often handled
differently compared to farmed animals.
Unless explicitly integrated into national and
international legal frameworks, they will
continue to fall outside effective surveillance
and response systems. A comprehensive,
proactive, and enforceable framework for
aquatic animal health requires that wild
populations be fully recognised,
incorporated, and governed as part of global
biosecurity.
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INTRODUCTION

The World Organisation for Animal Health
(WOAH) emphasises the critical importance
of robust national veterinary legislation in
enabling Veterinary Services to fulfil their
mandates effectively. Such legislation is
crucial for addressing pressing global
challenges, including the increasing demand
for animal-sourced food, the growing threat
of antimicrobial resistance, and the risks
associated with the cross-border spread of
animal diseases. Well-designed legal
frameworks empower authorities to take
decisive action, for example, by enabling
surveillance and control of diseases in wild
animal populations, regulating the release or
translocation of species, or facilitating inter-
agency coordination for One Health
responses. In contrast, gaps or weaknesses
in national legislation can significantly
constrain the ability of Veterinary Services,
including Aquatic Animal Health Services
(AAHS) and other competent authorities, to
act effectively.

Through the lens of legal best practices, this
report examines the legal foundation for
managing the health of wild aquatic animals.
In brief, a ‘legal best practice’ is a metric for
assessing the quality of identified concepts
in law. In practice, this translates into
statements that propose what content a law
should have to achieve a particular outcome,
or because it forms a key part of the
regulatory approach, i.e., to safeguard a right
or secure the proper management of a
resource. This report recognizes that 1) the
full scope of aquatic animal health is
essential for building resilient legal systems
that can effectively manage transboundary
risks, support sustainable development, and
ensure animal welfare and ecosystem
functions, and that 2) although official

° WOAH, Veterinary Legislation Support Programme

(VLSP)

Veterinary Services and other Competent
Authorities are central to disease
surveillance and response, their capacity to
act often depends on the clarity, sufficiency,
and transversality of their legal mandates.

WOAH and Aquatic Animal
Health

WOAH provides a comprehensive set of
international standards on animal health and
welfare, designed to serve as a foundation
for national legal frameworks. However, for
these standards to achieve meaningful
outcomes, they must be incorporated into
national legislation and effectively enforced
on the ground. Through its Veterinary
Legislation Support Programme (VLSP)’,
WOAH has helped its Members evaluate
their legal frameworks for alignment with the
Terrestrial Animal Health Code, particularly
Chapter 3.4 ‘veterinary legislation’’®. To
date, however, this work has primarily
focused on terrestrial animals, with less
activity directed toward aquatic species.

Since 1995, aquatic animal health has been
governed by a separate Aquatic Animal
Health Code, replacing earlier integration
within the broader International Animal
Health Code, mammals, birds and bees."
This shift reflected the need for dedicated
regulatory and scientific frameworks to
address the distinct and increasingly
complex disease challenges of aquatic
species, particularly with the expansion of
aquaculture, and now applies. The Aquatic
Code primarily addresses diseases pertinent
to fish, molluscs, crustaceans, and
amphibians, thus not all aquatic animal taxa
are currently covered (see Table 1).

WOAH plays a central role in strengthening
national Veterinary Services and Aquatic

10 WOAH, Terrestrial Animal Health Code (Terrestrial

Code)
" WOAH Aquatic Animal Health Code Previous Editions
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Animal Health Services through its strategy,
tools, standards, and tailored evaluations.
The WOAH Aquatic Animal Health Strategy
2021-2025, the Performance of Veterinary
Services (PVS) Pathway, the Aquatic PVS
tool and the Aquatic Animal Health Code and
Standards  Development'? are some
examples of WOAH’s efforts in this area.

I'l The WOAH Aquatic Animal Health
Strategy 2021 £2025"™ aims to
strengthen global aquatic animal health
and welfare through four strategic
pillars: standards, capacity building,
resilience, and leadership. It promotes
coordinated action to prevent and
respond to disease threats, improve
emergency response, and guide
legislative  reform  aligned  with
international standards.

I'l The PVS Pathway is WOAH’s capacity-
building programme, which provides an
independent and  comprehensive
assessment of the performance of
Veterinary and Aquatic Animal Health
Services. It enables countries to identify
strengths, pinpoint areas for
improvement, and receive tailored
recommendations that support
sustainable system strengthening and
targeted investment. Initially developed
for terrestrial animals, the PVS tool was
adapted to aquatic environments
following early pilot assessments,
notably in Vietnam (2009).™

I'l The Aquatic PVS Tool " provides a
structured framework for countries to

2 WOAH, PVS Pathway https://www.woah.org/en/what-
we-offer/improving-veterinary-services/pvs-pathway/

13 WOAH, 2021, OIE Aquatic Animal Health Strategy
2021-2025. Paris.

4 Nguyen, Ngoc Tien. PVS Evaluation of Performance of
Aquatic Veterinary Services of Viet Nam. Regional
Workshop for WOAH National Focal Points for Aquatic

assess and improve their legislative and
regulatory systems governing aquatic
animal health. By identifying gaps in
laws, mandates, and interagency
coordination, it supports the
development of coherent, science-
based legislation aligned with WOAH
standards. This is essential to ensure
that national frameworks are fit to
manage disease risks in aquaculture
and wild aquatic populations. This
enables countries to evaluate their legal
frameworks, institutional coordination,
surveillance systems, and emergency
response capacities for aquatic
animals, including those legislative
elements that facilitate access to
regional and international markets

(Table 1).

I'l The Aquatic Animal Health Code and
the Aquatic Standards Commission '©
regularly update international standards
to support national legislative
alignment. Recent updates include
guidance on disease surveillance,
emergency preparedness, and
compartmentalisation  (zoning  for
disease control). These standards are
used by national authorities to revise or
draft modern laws and regulations for
the health and biosecurity of aquatic
animals. There is, however, no
dedicated chapter on  aquatic
legislation.

Animals, 26-28 June 2023, Busan, Republic of Korea.
https://rr-
asia.woah.org/app/uploads/2023/09/day3am_pvs_01-
vietnam.pdf

%5 WOAH PVS Animal Health Tool - Aquatic (2021 2nd
edition)

6 WOAH, Aquatic Animal Health Standards Commission
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Table 1: WOAH PVS Aquatic Tool, Summary of Key Legislative and Regulatory Elements on

the Regional and International Trade

Section

Aquatic Animal Health
Legislation
surveillance.

Evaluates whether national laws provide clear, enforceable
mandates for AAH, including disease reporting, control, and

Purpose / Relevance ‘

Assesses the alignment of national legislation and practices
International Harmonisation | with WOAH international standards, supporting trade and
consistent application of sanitary measures.

International Certification

Evaluates whether certification of aquatic animals and
products for international trade is accurate, trustworthy, and
compliant with international obligations.

Equivalence and Sanitary

Looks at how countries establish mutual recognition of sanitary

Agreements measures with trading partners, ensuring risk-based flexibility
while maintaining safety.

Transparency Measures the capacity and systems in place for timely and
transparent reporting of AAH status and disease outbreaks to
WOAH and partners.

Zoning Assesses whether legal and operational frameworks allow

countries to declare disease-free zones or zones of different
health status for targeted control.

Compartmentalisation

Reviews whether compartmentalisation (based on biosecurity
rather than geography) is used to facilitate trade and maintain
health status in specific units.

While significant progress has been made
regarding AAH, many countries continue to
face challenges in managing the health of
free-ranging wild aquatic animals.
Fragmentation between fisheries,
environmental, and veterinary authorities
often leads to gaps in disease detection and
response. In addition, legislation frequently
lacks clarity, coherence, or enforcement
capacity, particularly with respect to wild
and ornamental aquatic species. Even where
wild aquatic animals are mentioned, the
regulatory frameworks are principally
directed at them in a captive environment. As
a result, there is an increasing emphasis on
assessing legislative gaps to develop robust
strategies that support the integration of

free-ranging wild aquatic animal health into
broader biosecurity and One Health
frameworks.

As aresult, the WOAH Aquatic Animal Health
Strategy 2021-2025 was an essential step in
focusing more heavily on the area of AAH
across selected taxa (Table 2). Below we
provide some of the success stories
summarised from the WOAH Quarterly
situation reports on aquatic animal health on
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Crustaceans,"” Molluscs,” Fish,” and
Amphibians.?® Note, however, that almost all
the examples come from captive
environments, indicating a lack of reporting
on free-ranging wild aquatic diseases.

'l Improved Global Surveillance
Coverage: Regarding crustacean and
mollusc taxa, many countries have
demonstrated steady engagement with
WOAH’s  World  Animal Health
Information System (WAHIS), reporting
the presence, absence, or suspected
cases of key pathogens in both
domestic and wild aquatic animals.
Thus, advancing the mapping of the
distribution of important diseases, such
as white spot syndrome virus,
Perkinsus marinus, and Bonamia spp.,
is essential for international action.

I'l Disease Freedom Declarations
Several Members have self-declared
freedom from major diseases. For
instance, Indonesia reported freedom
from multiple pathogens at the
compartment level, including
Hepatobacter penaei and white spot
syndrome virus. At the same time,
Brunei and New Caledonia achieved
country-level declarations for Taura
syndrome virus and yellow head
disease, showcasing progress in
disease control and regional risk
reduction.

7 World Organisation for Animal Health (WOAH). (2023a).
Quarterly situation report on aquatic animal health — 3rd
quarter 2023: Crustaceans.

18 World Organisation for Animal Health (WOAH). (2023b).
Quarterly situation report on aquatic animal health — 2nd

quarter 2023: Molluscs.

I'l Targeted Outbreak Response:

Recurrences of Aphanomyces astaci
(crayfish plague) in the UK and ltaly in
2023 were promptly detected and
reported, illustrating that strengthened
surveillance and notification systems
can support early action in wild species.

Reduction of Exceptional Events: In
the mollusc sector, no exceptional
disease events were reported between
2022 and 2023, suggesting relative
epidemiological stability and possibly
more effective local management of
endemic threats.

Data Expansion on Antimicrobial
Use: WOAH’s ANIMUSE database has
enhanced data transparency across the
aquaculture sector. Recent reports
show 28 countries now include
molluscs in their antimicrobial usage
data, and 36 countries report
antimicrobial use in crustaceans. These
numbers are expected to increase.

Multisector Engagement in

Amphibian Health: Although
amphibians remain a challenging group
due to sparse surveillance, WOAH’s
2024 amphibian report highlighted
improved data collection through global
collaboration, including the listing of
chytrid fungi and ranaviruses as
internationally monitored pathogens.

19 World Organisation for Animal Health (WOAH). (2023c).
Quarterly situation report on aquatic animal health — 1st
quarter 2023: Fish

20 World Organisation for Animal Health (WOAH). (2024).
Quarterly situation report on aquatic animal health — 2024:
Amphibians.
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Table 2. WOAH Coverage of Aquatic and Semi -Aquatic Animal Groups.

Taxa included in the WOAH Aquatic Animal Health Code (Aqu. AHC), the WOAH Terrestrial Animal
Health Code (Terr. AHC) or the WOAH Wildlife Health Manual.

Animal Group . Terr. Examples of Some Relevant Diseases & Relevance in the
AHC WOAH Aquatic AHC

Fish No Notifiable diseases (e.g., koi herpesvirus, ISA)

Mollusks No Bonamiosis, marteiliosis

Crustaceans \[o] White spot disease, yellowhead disease

Amphibians No Batrachochytrium dendrobatidis (chytridiomycosis)

Brucellosis, HPAI, Rabies, morbillivirus, strandings (health
concerns addressed under the terrestrial animal health
framework).

Marine mammals

No (the taxa it is not typically subject to large-scale
international trade in aquaculture, nor fisheries).

Echinoderms

Sea turtle herpesvirus, ranaviruses (primary focus on
conservation rather than trade; voluntary reporting for wildlife
diseases).

Reptiles

Avian influenza, Newcastle disease (health concerns
addressed only under the terrestrial animal health framework).

Aquatic birds

None listed; of concern, however, is stony coral tissue loss
disease.

Coral

pathogen emergence in wildlife and
Project Context transmission at the human-animal-
ecosystem interface, whilst taking into
account the protection of wildlife, and
2! to support WOAH Members in
improving surveillance systems, early
detection, notification, and
management of wildlife diseases.

In 2020, WOAH developed a new
programme, the Wildlife Health Framework
(WHF),2" in response to global trends in
disease emergence and biodiversity loss.
The WHF aims to ‘protect wildlife health

worldwide to achieve One Health’ with two
main objectives, To achieve these objectives, a coordinated

set of actions focusing on six core areas -
namely, disease notification, guidelines and
standards, multisectoral  collaboration,

1. to improve the abilty of WOAH
Members to manage the risk of

21 WOAH, OIE, Wildlife Health Framework (WHF)
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communication, scientific knowledge, and
capacity building — will:

1.! foster multisectoral collaboration to
strengthen wildlife disease surveillance
and health management;

2.! create an enabling environment to
promote the role of veterinary services
in wildlife health management;

3.! raise awareness of risk pathways and
best practices in wildlife health and One
Health management.

A survey sent to WOAH Members while
developing the WHF highlighted that the lack
of adequate legislation was one of the critical
gaps in providing Veterinary Services with
the authority they need to better integrate
and manage wildlife health in their routine
activities. There is also an essential
discrepancy between WOAH Members
regarding their ability to manage wildlife
health. Wildlife National Focal Points have
repeatedly highlighted this gap during
various wildlife Focal Point meetings and
trainings organised since the launch of the
WHF. WOAH is committed to better
integrating wildlife health, including that of
wild aquatic animals, into its standards,
guidelines, and tools, including the PVS
Pathway, to better support its Members in
this regard.

Research Purpose and
Objectives

The overall purpose of this consultancy is to
provide a comprehensive review and
analysis of selected existing national and
international legislation related to wild
aquatic animal health and surveillance
systems, as well as the mandate of the

22 Qutlines diseases that are notifiable due to their
significance in international trade and animal health. These
include diseases affecting fish, mollusks, crustaceans, and
amphibians. The list of aquatic and terrestrial animal
diseases re selected based on the criteria detailed in the
Aquatic and Terrestrial Animal Code. See chapter 1.3
Diseases Listed by WHOA.

Veterinary Services and other competent
authorities. The review focuses on their
capacity to address health issues in wild
aquatic species, as well as the risks of
pathogen emergence at the animal-human-
ecosystem interface and within endangered
species populations. Specifically, the review
aims to determine if national Veterinary
Services and other relevant competent
authorities have the legal framework
necessary to ensure and coordinate their
active roles:

I'l in identifying and managing the diseases
listed by WOAH, including those in the
Aquatic Animal Health Code® and the 54
non-listed diseases applying to wild
aquatic species,?® as well as any relevant
diseases or environmental threats

I'l in managing the risk of pathogen
emergence in wild aquatic animals
(Table 1) and pathogen transmission at
the human-animal-ecosystem interface,
including but not limited to zoonotic
diseases, and

'l in managing and mitigating the impact of
wild aquatic animals (including but not
restricted to aquatic mammals, reptiles,
amphibians, and fish) diseases
(infectious and non-infectious), through
comprehensive surveillance systems.

It is essential to note that this review does
not evaluate the implementation of laws in
practice. While implementation is tied to
determining the quality of a law, it is
nonetheless the subject of separate areas
and forms of inquiry, such as the adequacy
of budgets, staff, resources, and training.

At the heart of this document is the objective
of providing a tool, in the form of legal best
practices, that can be used to assess

23 54 non-listed diseases that impact wild aquatic species,
while not officially notifiable, are considered significant for
wildlife conservation and ecosystem health (WOAH
Animals Disease Portal).
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national legislation directly or indirectly
governing the health of aquatic animals,
which is a highly complex subject. A ‘legal
best practice’ is a metric for determining the
quality of identified concepts in law. In
practice, this translates into statements that
propose what content a law should have to
achieve a particular outcome, or because it
forms a key part of the regulatory approach,
i.e., to safeguard a right or secure the proper
management of a resource. The legal best
practices presented here, along with any
assessments subsequently concluded using
them, will be housed on the Legal Atlas
platform and made openly available to
governmental agencies, multilateral
institutions, academics, and the public.

This policy initiative is crucial to achieving
the goals of the WOAH Wildlife Health
Framework and ensuring coordinated,
legally sound responses to emerging threats
that impact aquatic biodiversity. It is
expected to directly support the WOAH
Veterinary Legislation Support Programme
(VLSP) under the PVS Pathway by equipping
experts with the necessary legal context to
identify gaps and propose improvements. It
will also inform the development of new
international standards and guide the
drafting of a dedicated chapter on wild

aquatic animal health within the WOAH

Aquatic Animal Health Code.
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WILD AQUATIC
ANIMAL HEALTH

Before discussing the results of the legal
analysis, this section provides further
context on aquatic animal health,
including some commentary on how legal
systems respond to this issue.

Concerns associated with Wild Aquatic
Animal Health are wide-ranging and
complex, reflecting the deep interconnection
between aquatic ecosystems, animal health,
and human activity. A variety of
environmental stressors, including pollution
(e.g., plastics, heavy metals, and
pharmaceuticals), climate change, and
habitat degradation, can weaken immune
systems and disrupt ecosystem stability.
Agricultural practices such as fish farming
increase the risk of disease transmission
between wild and farmed populations (e.g.,
sea lice in salmon). Overfishing and habitat
loss also reduce genetic diversity, making
species more susceptible to emerging
threats. Additionally, the live animal trade
(e.g., for ornamentals or restocking) may
unintentionally spread pathogens across
regions.

These pressures not only affect individual
animals and animal populations but also
threaten entire ecosystems and, in some
cases, human health. Plastic pollution, for

24 Kilhn, Susanne, et al. “Plastic Pollution in the Marine
Environment: Sources, Impacts, and Solutions.” Science

of the Total Environment, vol. 645, 2018, pp. 1385-1396.

25 Ebele, A. J., Abou-Elwafa Abdallah, and Stuart Harrad.
“Pharmaceuticals and Personal Care Products (PPCPs) in
the Freshwater Aquatic Environment.” Emerging

Contaminants, vol. 3, no. 1, 2017, pp. 1-16.

26 Brodin, T., Fick, J., Jonsson, M., & Klaminder, J. (2013).
Dilute concentrations of a psychiatric drug alter behavior
of fish from natural populations. Science, 339(6121), 814-
815. https://doi.org/10.1126/science.1226850; Kidd, K. A.,
Blanchfield, P. J., Mills, K. H., Palace, V. P., Evans, R. E.,
Lazorchak, J. M., & Flick, R. W. (2007). Collapse of a fish
population after exposure to a synthetic estrogen.
Proceedings of the National Academy of Sciences,
104(21), 8897-8901.
https://doi.org/10.1073/pnas.0609568104

27 Konrad, Jonathan, and Constanze Pietsch. “Fin Erosion
in Aquaculture and Natural Environments.” B European

example, can lead to ingestion and
entanglement,®* while chemical
contaminants such as heavy metals,
pesticides, and endocrine disruptors impair
physiological function.?® Pharmaceuticals
add another layer of concern: residuals of
anxiolytic medicines can alter fish
behaviour and predator-prey interactions,
while hormones from contraceptive pills act
as endocrine disruptors, causing
reproductive impairment in fish and
amphibians.?®®  These  stressors are
associated with a variety of species-specific
health conditions: e.g., fin rot in fish due to
poor water quality,?” shell deformities in
molluscs linked to ocean acidification,?® and
coral bleaching driven by thermal stress and
microbial dysbiosis.?® Invasive species like
zebra mussels and lionfish introduce disease
and displace native species.*® Furthermore,
risks extend to people through zoonotic
diseases such as avian influenza spread by
migratory  waterfowl,®® and antibiotic-
resistant  bacteria  released  through
aquaculture effluents.

These are just a few examples that illustrate
the interconnected risks, underscoring the
urgent need for integrated governance and
regulatory approaches that safeguard both
ecological integrity and public health.

Association of Fish Pathologists, vol. 44, no. 2, 2024, pp.
123-134.

28 |vanina, Anna V., and Inna M. Sokolova. “Effects of
Ocean Acidification on Shellfish: A Review.” Current
Research in Environmental Sustainability, vol. 3, 2021

29 Peixoto, Ricardo S., et al. “Coral Probiotics: Premise,
Promise, Prospects.” Annual Review of Animal
Biosciences, vol. 9, 2021, pp. 265-287.

30 Gallardo, Belinda, et al. “Global Ecological Impacts of
Invasive Species in Aquatic Ecosystems.” Global Change
Biology, vol. 22, no. 1, 2016, pp. 151-163

31 Verhagen, Jos H., et al. “How a Virus Travels the World.”
Ecosphere, vol. 13, no. 1, 2022, e04432.

32 Pusceddu, Marcello M., et al. “Antibiotic Resistance
Genes in Aquaculture Environments: A Review.” Frontiers
in Microbiology, vol. 12, 2021

Uncharted Waters: A Comparative Study of the Laws Governing the Health of Wild Aquatic Animals 1 7

© Legal Atlas and WOAH 2026


https://doi.org/10.1126/science.1226850
https://www.researchgate.net/publication/248945517_Fin_Erosion_in_Aquaculture_and_Natural_Environments

Institutional and Thematic
Perspectives

While this report does not claim to cover
every area of law governing or implicating
aquatic animal health, it is always helpful to
begin with a review of how it is defined or
viewed by experts and the relevant agencies.
The following sections provide this
background and, where possible, indicate
how these definitions or perspectives relate
to the laws that govern some aspects of
aquatic animal health.

WOAH

While WOAH does not provide a single
formal definition, its Aquatic Animal Health
Strategy 2021ER025 implicitly defines
aquatic animal health as encompassing
disease prevention, maintaining good health
status, and promoting animal welfare,
particularly in relation to sustainable
aquaculture, biodiversity protection, and
trade.

This framing reflects WOAH’s historical
focus on disease control and trade-related
risks, but also recognises the growing
importance of welfare and environmental
sustainability.®®* Foundational documents
such as the Aquatic Animal Health Code**
and the Manual of Diagnostic Tests for
Aquatic Animals®* guide WOAH Members in
establishing surveillance, reporting systems,
and sanitary standards. These frameworks
are aligned with the World Trade
Organization’s Agreement on the Application
of Sanitary and Phytosanitary Measures
(WTO-SPS Agreement)®® and supported by
instruments like the FAO Code of Conduct

33 World Organisation for Animal Health (WOAH). (2021).
OIE Aquatic Animal Health Strategy 2021-2025: Improved
aquatic animal health and welfare worldwide. WOAH,
Paris.

34 WOAH, OIE. (2003). Aquatic Animal Health Code.

35 OIE. (2003). Manual of Diagnostic Tests for Aquatic
Animals.

for Responsible Fisheries,®” particularly
Article 9 on aquaculture development.

FAO

FAO explicitly links aquatic animal health to
biosecurity, food security, and sustainable
development. It highlights that surveillance
systems must integrate environmental
conditions, husbandry practices, and
governance mechanisms to be effective.
Moreover, FAO recognises that health
challenges affect both  aquaculture
productivity and the conservation of wild
aquatic resources, requiring coordinated
action across stakeholders and
jurisdictions.®®

In addition, the FAO’s Code of Conduct for
Responsible Fisheries further formalises
aquatic animal health within its broader
sustainability framework. Adopted in 1995,
the Code outlines voluntary principles and
international standards for conservation,
ecosystem protection, and sustainable
aquaculture  development.  Article 9
emphasises that states should establish a
legal and administrative framework for
aquaculture that ensures ecological
sustainability, protects genetic diversity,
mitigates environmental impacts, and
safeguards local livelihoods. The Code
acknowledges that responsible aquaculture,
including culture-based fisheries, requires
environmental monitoring, health
management, and biosecurity to prevent
adverse impacts on both farmed and wild
species. In Article 6, the Code also
emphasises the importance of conserving
aquatic ecosystems and maintaining
biodiversity, underscoring the
interconnection between animal health,

38 WTO. (2002). Agreement on the Application of Sanitary
and Phytosanitary Measures.

37 FAO. (1995). Code of Conduct for Responsible
Fisheries.

38 FAO. (2021). Surveillance for Aquatic Animal Health: A
Manual for Practitioners. FAO Fisheries and Aquaculture
Technical Paper No. 672.
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environmental quality, and long-term
productivity. The objectives outlined in
Article 2 include promoting food security,
protecting ecosystems, fostering scientific
cooperation, and ensuring the responsible
use of aquatic resources in accordance with
international law. These provisions align

Understanding this institutional landscape is
essential not only to clarify who does what
but to appreciate what is at stake. Aquatic
animal health is not an abstract technical
issue or purely veterinary concern; it is a
foundation for biodiversity protection, food
security, safe trade, and public health. For

FAQ’s concept of aquatic animal health with many Indigenous communities, aquatic
ecosystem-based management and One species also carry deep cultural and
Health principles, while recognising the symbolic significance, forming part of
unique  vulnerabilities of  developing spiritual traditions, social identity, and
countries and small-scale producers. intergenerational knowledge. Healthy
aquatic animals play a crucial role in
supporting the well-being of both
ecosystems and human societies,
particularly in the face of rising demand for
aquatic food and increasing environmental
pressures.

Major Institutions

While this report does not attempt to
benchmark international legal instruments
across all international and regional
instruments, it provides a consolidated view
of key examples of international
organisations and frameworks that influence
aquatic animal health at the global (Table 3)
and regional levels (Table 4). These tables
summarise their relevance, the extent to
which they define or standardise aquatic
animal health, and their primary legal or
policy contributions.

This overview illustrates both the progress
made in establishing shared frameworks and
can be used as a first step to further analyse
ongoing challenges in aligning institutional
responsibilities and legal mandates across
jurisdictions.

Table 3. Examples of Organisational Perspectives on Aquatic Animal Health (AAH).

Indicates the International Organisation's Relevance to AAH, if it has a precise definition, even if
it indirectly defines AAH (Def. AAH), and its Role and Contribution to AAH.

Role and Contribution to AAH

Organisation's Relevance to AAH Def

WOAH: Central authority on aquatic | Yes | Defines and regulates aquatic animal health through the
animal health and international Aquatic Animal Health Code, diagnostic manuals, and the

standards Aquatic Animal Health Strategy 2021-2025; central to trade,
surveillance, and veterinary legislation.
FAO: Major contributor via Yes | Frames aquatic animal health through instruments like the

Code of Conduct for Responsible Fisheries (especially Article
9), aquaculture guidelines, and disease surveillance manuals.

aquaculture, ecosystem health, and
biosecurity frameworks

WHO: Limited but relevant in
zoonoses and antimicrobial
resistance (AMR)

UNEP: Indirectly relevant via aquatic
ecosystems

Engages in aquatic-related health issues through One Health
frameworks, especially where aquatic animals pose zoonotic
or AMR risks.

Addresses environmental stressors that contribute to aquatic
animal disease; relevant in framing drivers of health impact,
and other stressors of aquatic degradation and pollution.
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CBD: Relevant in the conservation
of aquatic biodiversity

Addresses ecosystem and species health, including genetic
resources and habitat integrity; control and eradication of
invasive species, indirectly intersects with AAH.

CITES: Relevant in regulating the
trade of aquatic wildlife

Controls international movement of aquatic species that can
affect disease spread; does not directly regulate health
standards (CITES, 2023).

Nagoya Protocol : Establishes an
international framework for Access
and Benefit-Sharing (ABS) of genetic
resources.

For the health of aquatic animals, this framework is crucial, as
researchers, breeding companies, and diagnostic labs often
rely on samples of aquatic animals (such as fish, crustaceans,
and molluscs) and their associated pathogens (including
viruses, bacteria, and parasites).

WTO: Indirectly frames animal
health through trade law

SPS Agreement underpins international standards and legal
recognition of aquatic animal health measures adopted by
WOAH and FAO. For aquatic animal health, the WTO:
¥ explicitly recognizes WOAH (formerly OIE) as the
standard-setting body for animal health, which includes
aquatic animals (e.g., the WOAH Aquatic Animal Health
Code). Measures based on those standards get a strong
presumption of WTO consistency.
¥  recognizes Codex Alimentarius (joint FAO/WHO) for food
safety (including fishery products) and the IPPC (hosted
by FAO) for plant health.

IMO: Key actor in controlling aquatic
invasive species and disease
vectors through maritime transport

Oversees the International Convention for the Control and
Management of Ships’ Ballast Water and Sediments (2004),
requiring ships to manage ballast water and limit
transboundary spread of harmful organisms; supports national
implementation under maritime or environmental law.

UN WC: Addresses governance of
inland and transboundary water
systems

Provides principles for equitable and sustainable use of
international freshwater systems, including potential
integration of aquatic health measures for shared rivers and
lakes.

UNCLOS: Provides legal framework
for marine resource management
and conservation

Supports the governance of marine biodiversity, including
marine protected areas and the newly adopted BBNJ Treaty,
which is foundational for high seas regulation and the
protection of aquatic ecosystems.

International Council for the
Exploration of the Sea (ICES

Acts as a science-policy interface for the marine environment.
Provides evidence-based advice to governments and
international organisations on the status of fish stocks, marine
ecosystems, and the pressures they face (e.g. fishing, climate
change, pollution.

*UN WC, UN Watercourses Convention
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Table 4. Examples of Regional Perspectives on Aquatic Animal Health (AAH).

Indicating the Regional Organisation Relevance to AAH, if it has a precise definition, even if it
indirectly defines AAH (Def. AAH), and its Role and Contribution to AAH.

Regional Organisation's Relevance

to AAH

Role and Contribution to AAH

NACA: Key technical body in the Yes | Provides regional guidance on diagnostics, biosecurity, and

Asia-Pacific region responsible movement of aquatic animals; collaborates with
FAO and WOAH.

European Union : Regulates AAH Yes | Enforces AAH via Regulation (EU) 2016/429 (“Animal Health

within Member States

SADC: Southern African
Development Community

COMESA: Common Market for
Eastern and Southern Africa

AU-IBAR: African Union —
InterAfrican Bureau for Animal
Resources

REMAP: Regional Organization for
the Protection of the Marine
Environment (Gulf region)

CAN: Andean Community
(Comunidad Andina)

CCAMLR : Commission for the
Conservation of Antarctic Marine
Living Resources

Uncharted Waters: A Comparative Study of the Laws Governing the Health of Wild Aquatic Animals
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Law”) covering aquatic species; supports surveillance,
disease listing, contingency planning, and intra-EU movement
of aquatic animals. Coordinates with EFSA and WOAH.

Addresses AAH within its Regional Aquatic Animal Health
Strategy; promotes harmonised standards, early warning
systems, and regional coordination in aquaculture.

Includes AAH in sanitary and phytosanitary (SPS) frameworks,
trade facilitation, and regional fisheries strategies; aligns with
AU-IBAR and FAO standards.

Leads on continental AAH policy, capacity building, and
integration of aquatic biosecurity within veterinary services.
Developed AAH Strategy for Africa (2020-2025).

It doesn't have a specific disease-focused mandate.
Supports cooperation in marine environment protection,
including aquatic biosecurity, pollution control,thus its work
indirectly helps prevent some disease outbreaks by improving
overall marine health.

Trade organisation. It has an Environmental Agenda that
includes water resources as a key area of focus. Its
agreement with WOAH primarily focuses on livestock.

Regulates harvesting of Antarctic marine life with conservation
measures that can impact AAH indirectly through ecosystem-
based management and bycatch rules.’
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Other Definitions and
Perspectives

The scientific literature extends the definition
even further. Researchers such as Woo &
Bruno (2011),% Roberts (2012),* and Harvell
et al. (2019)*' argue that wild aquatic animal
health cannot be understood in isolation
from environmental quality, host-pathogen
dynamics, stress responses, and broader
ecosystem  processes.  Anthropogenic
stressors, including pollution, climate
change, and Dbiodiversity loss often
exacerbate disease emergence and severity.
Consequently, health metrics in aquatic
species are increasingly utilised as indicators
of environmental integrity and early warning
systems.

3 Woo, P. T. K., & Bruno, D. W. (Eds.). (2011). Fish
Diseases and Disorders, Volume 3: Viral, Bacterial and
Fungal Infections (2nd ed.). CABI.

40 Roberts, R. J. (2012). Fish Pathology (4th ed.). Wiley-
Blackwell.

Conclusion

Taken together, these definitions and
perspectives point to an evolving and
interdisciplinary concept of aquatic animal
health, one that spans veterinary medicine,
ecology, public health, conservation, trade,
and law. In recent years, increased
collaboration between international
organisations has contributed to a more
coherent framing of aquatic animal health.
While WOAH has established itself as the
leading authority on disease standards,
surveillance, and veterinary frameworks,
other institutions (see Table 2) have also
shaped the understanding of aquatic animal
health through related mandates in areas
such as food production, biodiversity
conservation, and public health. For
example, a joint expert consultation
convened by WOAH, FAO, and the

4 Harvell, C. D., et al. (2019). Emerging marine diseases—
climate links and the need for monitoring. Science,
285(5433), 1505-1510.

Uncharted Waters: A Comparative Study of the Laws Governing the Health of Wild Aquatic Animals 22

© Legal Atlas and WOAH 2026



Department of Fisheries and Oceans Canada
(DFO) emphasised that the primary purpose
of aquatic animal disease surveillance is to
generate cost-effective, reliable information
to support trade, production efficiency, and
public health decision-making.”*  This
framing aligns with the objectives of the
Aquatic Animal Health Code and reflects
international expectations for both terrestrial
and aquatic systems.

However, despite areas of convergence,
there is no single, universally adopted
definition of aquatic animal health, and
wild marine animals are often not
explicitly included. Each institution brings
its own lens, shaped by its normative
mandate and regulatory priorities, be it trade,
food security, biodiversity, animal welfare, or
disease control. These overlapping but
distinct perspectives reflect the inherently
interdisciplinary nature of aquatic animal
health, while also highlighting the persistent
fragmentation that complicates legal
harmonisation at national, regional, and
global levels. The operational complexity of
aquatic systems, particularly their
transboundary, = multijurisdictional,  and
mixed wild—farmed nature, underscores the
need for stronger legal integration and
coordination mechanisms at all levels.

Conservation Perspectives

The health of wild aquatic animals, across
both freshwater and marine ecosystems, is a
crucial, yet often under-addressed, pillar of
biodiversity conservation and ecosystem

2 FAO. 2004. Surveillance and Zoning for Aquatic Animal
Diseases. FAO Fisheries Technical Paper No. 451. Rome.
43 Sokolova, M. et al. Emerging aquatic animal diseases
and the need for improved surveillance. Environmental
Research 2024.

44 APEC Fisheries Working Group. Transboundary Aquatic
Animal Pathogen Transfer and Harmonized Standards on
Aquaculture Health Management. APEC, 2001.

45 Cooke, S. et al. Aquatic habitat restoration in the
Anthropocene. Environmental Reviews 2023.

46 Castro, P. et al. Integrating biodiversity into sectoral
policies. One Earth 2024.

stability. And despite clear warning signs,
the health of aquatic wildlife continues to
receive less policy attention than that of
terrestrial systems.

However, growing public awareness and
scientific engagement are helping to shift
priorities. Conservation and public health
advocates alike are calling for:

I'l' Robust health monitoring and disease
surveillance systems;*

I'l Control of high-risk disease vectors,
including ballast water and live animal
trade;**

I'l Habitat restoration in degraded aquatic
systems;*

'l Policy integration that aligns biodiversity,
health, and water management goals;*

I'l Greater recognition of aquatic wildlife
health in legal frameworks and protected
area design;*’

'l Strengthened cross-border cooperation
for early detection and response to
transboundary aquatic diseases;*

I'l Investment in research on climate
change impacts and emerging aquatic
pathogens;*

I'l Inclusion of Indigenous and local
knowledge systems in health monitoring
and management strategies;*°

I'l Capacity building and resource
allocation to ensure that low- and
middle-income countries can participate
fully in aquatic health governance.®'

47 Food and Agriculture Organization. Legislation for
Sustainable Aquaculture Development. FAO Fisheries and
Aquaculture Technical Paper, 2009.

48 Chen, L. et al. Transboundary cooperation in aquatic
animal disease control. International Journal of Infectious
Diseases 2024.

49 Rohr, J. et al. Emerging aquatic pathogens and climate
change. Nature Climate Change 2022.

50 Reid, A. et al. Indigenous knowledge and aquatic
resource management. Marine Policy 2022.

51 World Organisation for Animal Health (WOAH). Aquatic
Animal Health Programme. 2024.
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Freshwater Ecosystems

Despite occupying a small fraction of the
planet’s surface (just under 1%), freshwater
environments support an exceptional
concentration of global biodiversity,
including around a third of all known
vertebrate species and roughly 12% of all
documented species.®® Many of these are
under threat not only from traditional
stressors, such as habitat degradation and
climate change, but also from infectious
diseases that remain poorly documented in
conservation efforts. Approximately 21.5%
of assessed freshwater species, a total of
>7000 taxa, are listed as globally threatened
by the IUCN Red List of Threatened Species.
Climate change alone threatens up to 50%
of freshwater fish species globally, while
contaminants such as engineered
nanomaterials, calcium decline, and
salinisation degrade water quality and
compromise species' immune systems.
Especially at risk are those species with
narrow environmental tolerances, such as
those relying on specific mineral balances.®
A growing number of species of
conservation concern, listed as Globally
Threatened by the IUCN Red List®, have
also been affected by diseases, such as
Highly Pathogenic Avian Influenza (HPAI)
and West Nile Virus (WNV), further
underscoring the links between species
decline and health hazards (Table 5).

52 Desforges, J.-P. W., Birk, M., Ferrari, M., Jones, J., &
Vinebrooke, R. D. (2022). Freshwater biodiversity under
threat from global change. Environmental Research, 212,
113259.

5 Ahmed, S.F., et al. (2022). Threats, challenges and
sustainable conservation strategies for freshwater
biodiversity. Environmental Research, 213,

54 International Union for Conservation of Nature (IUCN).
(2024). The IUCN Red List of Threatened Species. Version
2024-1.

55 Lascelles, B., et al. (2014). Migratory marine species:
their status, threats and conservation management needs.
Aquatic ~ Conservation:  Marine and  Freshwater
Ecosystems, 24(S2), 111-127.

Marine Ecosystems

Although oceans cover more than 70% of
the Earth’s surface, marine ecosystems and
marine species face equally pressing
conservation threats, including bycatch,
vessel strikes, plastic ingestion, and climate-
driven habitat shifts, which are among the
leading causes of marine species decline.®®
In particular, migratory taxa, including sea
turtles, sharks, marine mammals, and
pelagic fish, represent significant
conservation challenges. These animals
depend on expansive habitats that span
national jurisdictions, many of which lack
coordinated protection.®® The lack of marine
protected areas along critical migratory
routes leaves many populations exposed to
cumulative impacts.*’

According to the IUCN Red List, roughly
11% of assessed marine species are
currently threatened with extinction, with
corals, sharks, and rays among the most at
risk.®® Infectious diseases, affecting corals,
molluscs, crustaceans, marine mammals,
and fish, are also emerging as a significant
but under-recognised driver of biodiversity
loss in the marine realm.®® Coral reef
diseases, for example, have contributed to
widespread mortality across the Caribbean
and Indo-Pacific, compounding the impacts
of warming waters and acidification.®®
Likewise, marine mammals are susceptible

5% CMS (Convention on Migratory Species). State of the
WorldOs Migratory Species UNEP, 2024,

57 UNEP-WCMC. Marine Protected Areas and Migratory
Species. Cambridge, 2017.

58 JUCN. Marine Biodiversity: Human activity devastating
marine mammals and corals PIUCN Red List update. 2022.
59 Harvell, C.D. et al. “Marine Ecology — Emerging Marine
Diseases — Climate Links and Anthropogenic Factors.”
Science 285, no. 5433 (1999): 1505-1510.

60 Van Bressem, M.F. et al. “Morbillivirus infection in
cetaceans worldwide.” Veterinary Microbiology 162, no. 2-
4 (2013): 183-197.
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to morbilliviruses® and avian influenza,® many taxa, increasing susceptibility to
both of which can cause mass die-offs with infection.®* Wide-ranging pelagic species
cascading ecological consequences. with narrow physiological tolerances, such
as some tunas and billfishes, are particularly
vulnerable to these combined stressors.®® As
with freshwater ecosystems, health threats
are rarely integrated into  marine
conservation planning, leaving a critical gap
in strategies designed to safeguard
biodiversity and ecosystem stability.®®

Climate change further amplifies these risks
by altering host—-pathogen interactions and
facilitating the spread of invasive species
and parasites into new regions.®® Warming
seas, deoxygenation, and ocean
acidification weaken immune defences in

Table 5. WOAH Wildlife Situation Report Data, listing wild aquatic species whose global
threat status is not optimal and that have been affected by HPAI or West Nile Virus
(WNV) 5’

Disease Species (common na IUCN Threat
status*

HPAI Anseriformes Common Pochard VU

HPAI Charadriiformes Eurasian Oystercatcher NT

HPAI Charadriiformes Audouin’s Gull VU

HPAI Carnivora Walrus VU

HPAI Suliformes Guanay Cormorant NT

HPAI Pelecaniformes Black-faced spoonbill EN

HPAI Podicipediformes Horned Grebe VU

HPAI Sphenisciformes Jackass Penguin ﬁ

HPAI Charadriiformes Audouin’s Gull VU

HPAI Pelecaniformes Peruvian pelican NT

HPAI Phoenicopteriformes Chilean Flamingo NT

WNV Anseriformes Aythya nyroca NT
60 Saliki, J.T., Cooper, E.J., Gustavson, J.P. (2002). 64 Breitburg, D. et al. “Declining oxygen in the global ocean
Emerging morbillivirus infections of marine mammals: and coastal waters.” Science 359, no. 6371 (2018):
development of two diagnostic approaches. Annals of the eaam7240.
New York Academy of Sciences, 969: 51-59. DOL: 65 Hazen, E.L. et al. “Predicted habitat shifts of Pacific top
10.1111/J.1749-6632.2002.tb04350.x predators in a changing climate.” Nature Climate Change
62 Nielsen, O. et al. “Serologic survey of influenza A virus in 3 (2013): 234-238.
marine mammals.” Journal of Wildlife Diseases 37, no. 4 6 Parsons, E.C.M. et al. “The ocean and human health.”
(2001): 820-825. Marine Pollution Bulletin 118, no. 1-2 (2017): 41-46.
8 Marcogliese, D.J. “The impact of climate change on the 67 WOAH, Wildlife Situation Reports, Jan 2023 - July 2025.

parasites and infectious diseases of aquatic animals.” Rev.
Sci. Tech. Off. Int. Epiz. 27 (2008): 467-484.
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Shared Conservation Challenges
Novel Pathogens

Outbreaks such as chytridiomycosis in
amphibians and sea star wasting disease
have highlighted the vulnerability of aquatic
wildlife to novel pathogens, often
exacerbated by environmental change.®,%
Recent decades have also seen the
emergence of previously undocumented
coral diseases—such as stony coral tissue
loss disease in the Caribbean—that have
caused widespread reef mortality and
illustrate the scale at which novel pathogens
can transform entire ecosystems.”” As a
result, conservation programs are
increasingly incorporating wildlife health
assessments as indicators of both
population viability and environmental
stressors.

68 Fisher, M.C., et al. (2012). Emerging fungal threats to
animal, plant and ecosystem health. Nature, 484(7393),
186-194.

69 Harvell, C.D., et al. (2019). Disease epidemic and a
marine heat wave are associated with the continental-scale
collapse of a pivotal predator (sea stars). Science
Advances, 5(1), eaau7042.
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Introduced Species

Introduced species pose a significant
challenge to the health of aquatic animals.
As Levy (2004)"' notes, non-native aquatic
species can directly carry human or animal
pathogens (e.g., Vibrio cholerae), act as
intermediate hosts for parasites, or trigger
ecosystem disruptions that promote harmful
algal blooms and secondary infections.

Other Areas of Concern

There are additional areas of concern. While
some best practices related to disease
management are included in the legal
analysis in this report, the following topics—
although essential —were either not covered
or only briefly addressed by the legal best
practices. Each represents a substantial
legal domain in its own right and would
require dedicated examination to fully

70 National Oceanic and Atmospheric Administration
(NOAA). Stony Coral Tissue Loss Disease.Updated 2023.
7t Levy, K. (2004). Neglected consequences: role of
introduced aquatic species in the spread of infectious
diseases. EcoHealth, 1(3), 296-305.
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assess how existing legal frameworks
address them.

Environmental Threats

Wild aquatic animal health is shaped by
broad environmental threats. Habitat
fragmentation, ocean acidification, and
climate variability increase physiological
stress and pathogen suscepitibility. Pollution,
harmful algal blooms, and plastic (both
macro and micro) contamination impair
immunity, disrupt endocrine and
reproductive systems, cause direct tissue
damage and inflammation, alter behaviour
and feeding, and reduce overall fitness and
survival. ballast water and trade spread
invasive species and novel pathogens.” 7
Marine traffic and underwater noise further
disrupt species' migratory and reproductive
behaviour.” While not all of these drivers fall
under current regulatory mandates, they
influence pathogen dynamics and are
essential to consider in long-term health and
legal strategies. A more detailed description
of these threats can be found in the Annex,
Table 12.

Relevant laws to examine: Environmental
protection laws, marine pollution regulations,
climate adaptation policies, and legislation
governing shipping, ballast water, and
invasive species management.

Public and Environmental Health
Connections

Aquatic animal health is deeply intertwined
with public and environmental health.
Zoonotic diseases such as Mycobacterium
marinum and Streptococcus iniae can be

72 Norman, S. A., et al. (2023). Aquatic One Health—The
intersection of marine wildlife health, public health, and our
oceans. Frontiers in Marine Science,
https://doi.org/10.3389/fmars.2023.1227121.

7 Yuan, S., & Yang, Y. (2024). Marine algal toxins and
public health: Insights from shellfish and fish. Marine
Environmental Research, 196, 106075.

74 Lascelles, B. G., et al. (2014). Migratory marine species:
Their status, threats and conservation management needs.
Aquatic ~ Conservation:  Marine and  Freshwater
Ecosystems, 24(S2), 111-127.

transmitted from fish to humans, especially
in occupational or recreational contexts.”
Additionally, bioaccumulation of
contaminants like mercury or
polychlorinated biphenyls (PCBs) in fish
tissue poses a significant public health risk
through seafood consumption.”® Naturally
occurring fish biotoxins, such as ciguatoxins
that cause ciguatera fish poisoning, also
present a widespread and under-recognised
foodborne hazard, particularly in tropical and
subtropical regions.”” Furthermore, health
abnormalities in aquatic species often serve
as biomarkers of ecosystem degradation,
providing an early warning system for
broader environmental issues.

Relevant laws to examine: Public health
laws, food safety and seafood inspection
regulations, occupational health standards,
and environmental monitoring frameworks.

Food Security and Livelihoods

Aquatic animal health is essential to food
security and rural livelihoods. It underpins
the global fisheries and aquaculture sector,
which produces over 220 million tonnes of
food and supports 62 million jobs, many of
them in low-income communities.”® In
regions like South Asia, the ornamental fish
trade also provides critical income for small-
scale producers and women-led

75 Austin, B., & Austin, D. A. (2016). Bacterial fish
pathogens: Disease of farmed and wild fish (6th ed.).
Springer.

76 Burger, J., & Gochfeld, M. (2005). Heavy metals in
commercial fish in New Jersey. Environmental Research,
99(3), 403-412.

77 World Health Organization (WHO). Ciguatera poisoning.
Fact sheet, updated 2023.

78 FAO. (2024). The State of World Fisheries and
Aquaculture 2024. Food and Agriculture Organization of
the United Nations.
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businesses.”,?° Emerging integrated
systems such as aquaponics , where fish
farming is combined with hydroponic crop
production and fish waste serves as a natural
fertiliser, further highlight the role of aquatic
animal health in sustainable food systems
and urban food security.®'

Relevant laws to examine: Fisheries and
aquaculture legislation, labour and livelihood
protection laws, and trade regulations for
ornamental species.

Public Health, Antibiotic
Microbial Resistance, and One
Health,

Aquatic systems are hotspots for zoonotic
disease, Antibiotic Microbial Resistance, and
pollution risks that affect human health.
Pathogens such as Mycobacterium marinum
and Streptococcus iniae can infect humans,
while environmental stressors —like warming
waters and habitat loss—alter host-parasite
dynamics.®? The overuse of antibiotics in
aquaculture, especially in poorly regulated
settings, has contributed to the emergence
of antimicrobial-resistant bacteria in both
wild and farmed species, with potential
spillover to humans.®® Integrating aquatic
animals into One Health approaches is
crucial for managing these shared risks.

Relevant laws to examine: Antimicrobial
use regulations, national AMR action plans,
One Health policy frameworks, and
aquaculture licensing laws.!

7 Bhattacharya, Shreya, et al. "Empowering women
through alternative sustainable livelihood: a case study of
ornamental fish farming in India." Frontiers in Sustainable
Food Systems 9 (2025): 1507917.

80 Brummet, R. E. (2005). Ornamental fishes: a sustainable
livelihoods option for rainforest communities. FAO
Aquaculture Newsletter, 33, 29-34.

81 Food and Agriculture Organization of the United Nations
(FAQO). Small-scale aquaponics food production: Integrated
fish and plant farming. FAO Fisheries and Aquaculture
Technical Paper No. 589. Rome: FAO, 2014.

82 Austin & Austin, 2016; Selbach et al., 2021; Marcogliese,
2008

83 Cabello, 2006; Defoirdt et al., 2011; Norman et al., 2023
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SUMMARY ANALYSIS

After review by Legal Atlas and WOAH, 42
jurisdictions were selected for assessment,
comprising countries from the following
regions:!

I'l Americas - 9 jurisdictions: This
represents 21% of all jurisdictions
selected (n. 42) and 26% of all
jurisdictions in the Americas (n. 35),
drawing principally from South America.

I'l Africa - 10 jurisdictions: This represents
23% of all jurisdictions selected and
17% of all jurisdictions in Africa (n. 59).

'l Europe - 9 jurisdictions: This represents
21% of all jurisdictions selected and
18% of all jurisdictions in Europe (n. 51),
drawing principally.

84 Legal Atlas counts all legally defined jurisdictions that are
either sovereign or a dependency of a sovereign that has
some degree of independent regulatory authority.

I'l Asia - 10 jurisdictions: This represents
23% of all jurisdictions selected and
20% of all jurisdictions in Asia (n. 51),
drawing principally.

'l Oceania -6 jurisdictions: This represents
14% of all jurisdictions selected and
22% of all jurisdictions in Oceania (n. 27).

This report reviews 42 of 246 (17%)
jurisdictions worldwide that are separately
regulated.®* Although this sample does not
constitute a statistical analysis in the strict
sense, it nevertheless provides a credible
representation  of  global  regulatory
approaches to the health of wild aquatic
animals. This is attributable to several
factors. First, many jurisdictions share
common legal traditions (e.g., civil law,
common law, or mixed systems), which often
result in structurally and topically similar
regulatory frameworks.®® Second, states

85 Zweigert, K., & Kotz, H. (1998). Introduction to
Comparative Law (3rd ed.). Oxford University Press.
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routinely draw upon or adapt legislative
models developed elsewhere, a practice
sometimes referred to as ‘legal transplants,’
thereby promoting convergence across
systems.®® Third, the influence of regional
organisations, international trade
obligations, and the normative guidance of
standard-setting bodies such as the WOAH
contribute to a degree of harmonisation that
transcends national boundaries.!” Taken
together, these dynamics support the
conclusion that the sample reviewed
provides meaningful insights into the
broader global regulatory landscape.

The findings presented in this summary legal
analysis reflect the report’s broader
commitment to treating aquatic animal
health as a complex, cross-sectoral issue.
While the legal best practices reviewed offer
a structured lens for assessment, they also
reveal how deeply the effectiveness of
disease surveillance, containment, and law
enforcement depends on the clarity,
coherence, and scope of the legal
mandates assigned to Veterinary Services
and other competent authorities. Building
resilient aquatic animal health systems
requires legal frameworks that not only
acknowledge the full range of health and
biosecurity risks—including transboundary
threats —but also empower institutions to act
across jurisdictions and in coordination with
one another. Without such legal
underpinnings, even well-resourced
authorities may struggle to deliver effective
responses.

Composite Results

The assessment of national legal frameworks
governing the health of wild aquatic
animals reveals a mixed landscape. While
some components N particularly those

86 Watson, A. (1993). Legal Transplants: An Approach to
Comparative Law (2nd ed.). University of Georgia Press.
87 Shaffer, G., & Bodansky, D. (2012). Transnationalism,
Unilateralism and International Law. Theoretical Inquiries in
Law, 14(1), 195-216.

rooted in traditional veterinary or
biosecurity legislation N show relatively
strong legal coverage, other areas,
especially those newer or more unique to
aguatic environments, display significant
legal gaps. This disparity highlights both the
complexity and evolving nature of aquatic
animal health law, which must account for a
range of species, ecosystems,
transboundary risks, and governance layers
that may be absent or less pronounced in
terrestrial contexts. Overall, legal best
practices are more common in conventional
or institutional components (like
enforcement and emergency response). In
contrast, definitional clarity, coordination,
and modern risk-based practices tend to lag,
underscoring the need for legal reform and
targeted capacity-building in these emerging
areas.

The implications for free-ranging wild
aquatic animals are particularly acute, since
their regulation depends on ecosystem-
based governance and inter-agency
mandates, which are far weaker than the
veterinary and trade-related tools developed
for aquaculture. Unlike farmed stocks, free-
ranging populations occupy shared or open-
access environments where jurisdiction is
fragmented, responsibilities are diffuse, and
regulation is often left to general
environmental or fisheries laws that rarely
address disease specifically.®

Application

This component is used to aggregate and
assess those legal tools that define the
subject matter and jurisdictional limits of the
legal framework as it applies to the topic.
Each best practice in this section identifies a
specific legal tool used to define the subject
in general terms (e.g., objectives of the law,

8 Bowman, M., Davies, P., & Redgwell, C. (2010). LysterOs
International Wildlife Law (2nd ed.). Cambridge University
Press.

Uncharted Waters: A Comparative Study of the Laws Governing the Health of Wild Aquatic Animals 30

© Legal Atlas and WOAH 2026



principles, compliance with international
agreements, etc.).

There is a striking deficit in the legal
foundation for the best practices in the
Application component, particularly
regarding wild aquatic animals, definitions of
aquatic animal health, and invasive species.
Fewer than one-quarter of countries
demonstrate strong or even partial
implementation across these foundational
categories. This could be due to the relative
novelty and complexity of aquatic health
compared to terrestrial frameworks, where
wildlife and invasive species often receive
greater consideration.?® For free-ranging
species, definitional ambiguity makes it
unclear whether competent agencies even
have jurisdiction, which hampers
surveillance and disease reporting in natural
ecosystems. Most statutes focus on farmed
fish or aquatic animals in trade, leaving wild
populations regulated only indirectly, if at all,
through  conservation or biodiversity
frameworks.

When definitions and references are unclear
or absent, legal systems struggle to develop
focused policies and legal instruments. A
weak response in this area of the law, the
foundation, hampers everything
downstream —from surveillance to
enforcement. Without standardised
terminology and explicit inclusion of wild
aquatic species in law, veterinary or other
competent agencies may not have adequate
(or any) jurisdiction over aquatic animals, and
government agencies and stakeholders are
unlikely to prioritise these areas.

Preparedness

This component encompasses legal best
practices that focus on developing and
strengthening systems and capacities to
prevent and respond to aquatic animal

89 Wingard, J. et al. (in press) Do Birds Live on the Ground:
A Study of Veterinary Services and Wildlife Disease
Legislation. Report commissioned by WOAH.

health concerns. The best practices listed
are in direct response to a literature review
and an extended expert interview process,
which identified key legal tools. Among the
conclusions from that effort are the need for
the explicit delegation of authority to a
competent agency, species- and place-
based risk assessment criteria and
procedures, as well as regulatory
approaches for data sharing, transportation
standards, capacity building and training.

The Preparedness component reveals
modest legal strength in institutional
structures, with around 60% of countries
recognising competent authorities and over
a third having coordination frameworks.
However, more dynamic elements—such as
species and place-based risk assessments,
data-sharing, transport standards, and
capacity building—are severely
underdeveloped. The limited coverage
suggests that, while many countries have
formal mandates that at least partially
include wild aquatic animals and disease
control, they often lack adaptive tools to
anticipate emerging threats or collaborate
effectively. Without routine risk evaluations
and communication strategies, aquatic
health systems remain reactive, unable to
manage novel threats such as emerging
pathogens or habitat-specific disease
hotspots. Similarly, deficiencies in training
and infrastructure limit technical expertise
and resilience.

These deficiencies are particularly relevant
for free-ranging populations, where early
detection requires cross-sectoral
preparedness that bridges veterinary,
fisheries, and environmental agencies. In
practice, few legal systems provide for such
integration, leaving wild stocks under-
monitored and vulnerable to the silent
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spread of disease across ecosystems and
borders.

Prevention

The Prevention component represents the
foundation of a proactive aquatic animal
health system, aiming to detect, monitor,
and manage disease risks before they
escalate into outbreaks. This set of best
practices assesses the extent to which
countries have established clear surveillance
objectives, implemented structured
monitoring systems, coordinated efforts
across institutions, and empowered
veterinary authorities to conduct routine
inspections and border testing. Collectively,
these elements are essential for early
detection and rapid response.

The Prevention component shows a mixed
picture. Routine surveillance, inspection, and
veterinary authority powers are among the
most consistently implemented practices,
reflecting the legacy of veterinary public
health systems. However, mechanisms for
border testing and modernised surveillance
coordination still lag. Lower scores for
border protocols suggest that control
measures at critical points of entry and exit
are not consistently regulated, creating a
significant gap. This imbalance creates
vulnerabilities in early detection and
containment. Given the transboundary
nature of many aquatic pathogens,
optimising these control points is essential
for both national biosecurity and regional,
even global risk management.

Yet these tools are of limited direct

application to free -ranging aquatic
species , which move across borders and
habitats regardless of inspection posts.
Diseases affecting wild aquatic animals,
therefore, require broader, ecosystem-
based surveillance frameworks; however,

9 Wingard, J., A. Collins, M. Pascual. (2026). Do Birds
Live on the Ground: A Study of Veterinary Authority and
Wildlife Disease Legislation. Legal Atlas, LLC,,

few legal systems provide for such
mandates.

Response

Response refers to the legal tools needed to
support actions required after an EZD has
been detected, to control the spread of EZDs
and mitigate their impact on public health
and society.

The best practices in the Response
component demonstrate a reasonably good
level of legal preparedness for emergencies.
Many of the countries reviewed (52%), for
example, have emergency response plans in
place. However, and surprisingly so, less
than one-third meet legal standards for
disease  notification to international
authorities, have adequate quarantine
procedures in place for aquatic species, or
facilitate collaboration across borders
through their legal framework. These gaps
reflect limited integration of aquatic health
into formal notifiable disease systems and
coordination frameworks, which is
demonstrably stronger in the context of
terrestrial wildlife trade and disease.® It goes
without saying that emergency plans are
ineffective if triggers are not accompanied by
legal obligations to notify, quarantine, and
cooperate internationally.

For free -ranging aquatic animals, these

weaknesses are magnified , since most
emergency protocols are tailored to
aquaculture or transported animals. Few
legal frameworks establish procedures for
disease emergencies in open ecosystems,
leaving wild populations effectively outside
the operational scope of response planning.

Enforcement

The Enforcement component assesses
whether enforcement responsibilities are
assigned to competent authorities and

commissioned by the World Organization for Animal
Health.
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whether the legal system equips these
authorities with the necessary tools,
mandates, and coordination to detect,
investigate, and effectively act on violations
within the aquatic animal health domain.

Within the Enforcement component,
countries generally perform well, with
investigative authority and enforcement
powers, for example, being well-covered in
about 60% of cases, indicating a
comparatively solid legislative capacity for
action and compliance across most, but not
all, countries assessed. This does not mean
that all species are treated equally, receiving
the same degree of attention from
enforcement personnel. All  countries
reviewed provide greater legal protection to
species listed for protection, with most
aquatic species unlisted. If an aquatic
species is not formally protected (and its
diseases are not listed), enforcement
becomes indirect: officers must pivot from
species-based offences to activity-, area-, or
pathway-based rules (e.g., fisheries
management, pollution, biosecurity,
transport). The result is less leverage, fewer
seizures, lighter penalties, and lower
prioritisation, unless other statutes (MPAs,
invasive species, ballast water, welfare-in-
transport) supply a strong legal hook. This is
not an argument for listing all aquatic
species; it is only to note that how
enforcement personnel use their powers is
tied to the priorities and opportunities
defined by the legal framework.

Shared enforcement mechanisms (e.g.,
coordination among agencies) and post-
seizure procedures are less common,
signalling that inter-agency collaboration
and after-action protocols are not yet well
supported by law. Some degree of caution is
warranted when considering the strength of
the enforcement powers. Strong individual
powers are, of course, necessary, but they
are undermined by institutional silos. In other
words, effective enforcement—especially in
wild aquatic environments—is inherently
multisectoral (border control, fisheries,

environment, wildlife, and marine
authorities). In this context, laws need to
delineate shared authority, responsibilities,
and procedures.

This is particularly true for free -ranging
species, where violations often occur in
open or transhoundary waters and cannot

be addressed by a single agency . Without
clear inter-agency enforcement mandates,
illegal activities that impact the health of wild
aquatic animals, such as ballast water
discharge or the introduction of
transboundary diseases, are challenging to
detect and rarely prosecuted.

Offences and Penalties

The Offences and Penalties component
focuses on the legal mechanisms that ensure
compliance with measures related to the
health of aquatic animals. It includes best
practices related to defining specific
offences, such as failure to report disease,
breach of containment protocols, and
transport-related welfare violations, and
assigning appropriate penalties. The three
legal best practices in the offences and
penalties component—failure to report
disease emergence, comply with
containment protocols, or maintain transport
welfare—show the most  significant
deficiencies. Over 70% of countries lack
penalties related to outbreak containment or
welfare breaches. These gaps suggest a
systemic absence of accountability
mechanisms specific to aquatic health,
possibly because these contexts overlap
with multiple sectors and lack centralised
regulation. Without enforceable
consequences, legal frameworks lose
deterrent power.

For free-ranging aquatic animals, this

absence of explicit offences further

weakens deterrence , as mass die-offs,
unreported pathogen introductions, or
habitat contamination rarely trigger aquatic
health penalties. Instead, such events are
addressed under broad environmental,
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pollution control, or fisheries laws, if at all,
creating major blind spots for disease-
specific accountability.

Conclusion

The composite analysis reveals an uneven
legal landscape: traditional veterinary,
emergency response, and enforcement
elements are relatively well-supported, while
critical definitional, diagnostic, collaborative,
and accountability dimensions lag behind.
Bridging these gaps—especially in emerging
areas like risk assessment, inter-agency
coordination, and cross-border
cooperation—is essential to transform
aquatic animal health law from a fragmented
patchwork into a comprehensive, proactive,
and enforceable framework.

This conclusion applies with particular force
to free-ranging wild aquatic species, which
remain a poorly managed and differently
regulated resource: they are primarily
regulated through environmental and
fisheries law rather than health-specific
instruments, leaving significant gaps in

surveillance, response, and accountability.
Until legal systems explicitly integrate free-
ranging wild aquatic populations into aquatic
animal health frameworks, they will remain
under-protected despite their ecological and
economic significance.
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Figure 1. Summary of Gap Analysis Results by Best Practice
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Charting the Gaps in
Legislation

The following sections discuss a series of
interconnected legal and institutional ‘gaps’
that collectively undermine the regulation of
wild aquatic animal health. These gaps
appear across the entire legal framework—
from legislative foundations and legal
mandates to governance, disease listing,
monitoring, enforcement, and
accountability. Each represents a critical
weakness in how current systems address
the health of free-ranging aquatic
populations, and together they explain why
wild aquatic animals remain poorly
integrated into national and international
biosecurity regimes.

The Legislative Gap

In 2022, the World Organisation for Animal
Health (WOAH) launched a consultancy to
assess national legislation relating to wildlife
disease management.’’ However, this
review was limited in scope, focusing
primarily on terrestrial wildlife and domestic
legislation. Wild aquatic animals, despite
being covered under the WOAH Wildlife
Health Framework (WHF), were not the focus
of that analysis. There were practical reasons

for segregating the review. While some laws
governing terrestrial wildlife are the same as
those governing wild aquatic species,
several core areas of the law are entirely
separate, responding to the unique species,
activities, and management needs of aquatic
environments.

The gaps documented in the preceding
section are, in part, due to this sometimes
overlapping, but often separate, and
therefore fragmented, nature of the laws that
govern wild aquatic animals, as well as those
that govern the multiple spaces and activities
that either directly or indirectly impact the
health of wild aquatic animals. To better
understand the results described in more
detail in the following pages, this first section
provides an introduction to the national and
international legal frameworks, describing
their relationship to the health of wild aquatic
animals.

National Legal Frameworks

While the specific laws vary by country,
common types of laws (sometimes referred
to as ‘frameworks’) that apply to both
terrestrial and aquatic wildlife can be
grouped into roughly five major types . The
following table describes each law type and
its relation to aquatic animal species,
environments, and health.

Table 6. Law types that cover both terrestrial and aquatic wildlife

Relation to wild aquatic animals

Environmental
protection laws

Governing pollution, climate change, and protected areas. These laws often,
but not always, cover both terrestrial and aquatic environments. It is not
uncommon, however, to find some of these issues (e.g., pollution, protected

areas) separately regulated for marine environments.*

9\Wingard, J., A. Collins, M. Pascual, D. Hendea, and A.
Pasqualato. (2025). Do Birds Live on the Ground: A Study
of Veterinary Authority and Wildlife Disease Legislation.
Legal Atlas, LLC., commissioned by the World
Organization for Animal Health.

92 "#$%&'() : UNCLOS (Part Xll): Articles 192-222
obligates countries to prevent marine pollution; U.S.: Clean

Water Act (33 U.S.C. §1251) that regulates discharges into
waters, including oceans and wetlands; EU: Water
Framework Directive (2000/60/EC) and Marine Strategy
Framework Directive (2008/56/EC) freshwater vs marine
separation.
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Veterinary medicine
laws

Governing who may practice veterinary medicine, the services they may
offer, and the conditions under which they are licensed, including ethical and
procedural requirements. These laws also often determine which species fall
under the jurisdiction of a State’s official veterinary services, establish
professional standards, including animal welfare, reporting obligations, lists
of diseases of concern, and continuing education requirements. WOAH’s
Veterinary Legislation Support Programme (VLSP) is the instrument for
Members to evaluate their legal frameworks for alignment with the Terrestrial
Animal Health Code, particularly with Chapter 3.4 ‘Veterinary Legislation’.

Public health legislation

Defined by the WHO as “ the legal instruments —laws, regulations, and other
legally binding rules—that allow public health authorities to carry out their
functions.”®® These laws establish the responsibilities of public authorities,
set standards for health services and disease prevention, regulate
behaviours or practices that impact health, and empower institutions to
respond to public health threats®. Public health legislation can cover areas
such as infectious disease control, sanitation, food safety, environmental
protection, tobacco and alcohol regulation, health emergencies, and the
organisation of health systems.

Protected Species
legislation

The relationship between protected species legislation and aquatic
animal health is close, though often indirect . While protected species laws
are primarily designed to prevent extinction and support population
recovery, they also create important legal and ecological conditions  that
contribute to the health and resilience of those species and their
surrounding ecosystems.

Protected Areas
legislation

Protected areas legislation plays a crucial role in supporting aquatic animal
health by legally designating zones where human activities are restricted to
protect biodiversity and ecosystem integrity. By reducing stressors such as
pollution, overfishing, vessel traffic, and habitat degradation, these laws help
maintain the environmental conditions necessary for disease resistance and
population resilience in wild aquatic animals. Marine protected areas (MPAS)
and freshwater reserves can also serve as refuges from pathogen
transmission and facilitate natural recovery from outbreaks. While such
legislation does not typically focus directly on animal health, it creates the
ecological stability and regulatory authority needed to support effective
disease prevention, monitoring, and response within aquatic ecosystems.

93 World Health Organization (2016). Advancing the right to health: the vital role of law . Geneva: WHO. Available
94 Gostin, L.O. (2000). Public Health Law: Power, Duty, Restraint. Berkeley: University of California Press.
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There are approximately six types of laws resource management (e.g., fisheries), and
specific to wild aquatic animals and their habitat and water quality laws. Here is a
environments. These include direct breakdown of the main types of law, along
protection (e.g., animal health laws), with brief descriptions of their relationship to
conservation (e.g., marine mammals), the health of aquatic animals.

Table 7. Law types specific

to aquatic wildlife

Relation to wild aquatic animals

Aquatic Animal Health
Laws

In a minority of jurisdictions, there are specialised aquatic animal health laws.
As defined by WOAH, these legal instruments encompass measures to
prevent the introduction and spread of aquatic animal diseases, ensure
surveillance and early detection, and control disease outbreaks. They are
tailored to the specific nature of aquatic animals and aquatic environments,
recognising the mobility of waterborne pathogens and the challenges of
regulating both wild and farmed populations.’®®

Fisheries laws

Governing the harvest and management of wild aquatic resources through
licensing, bycatch rules, gear restrictions, closed seasons, and restocking.
Many also include provisions related to animal health, such as disease
reporting, quarantine measures, and restrictions on the release of live fish.
Increasingly, these laws address ecosystem impacts and traceability, creating
opportunities for collaboration with Veterinary Services in managing disease
risks. However, in many jurisdictions, fisheries laws remain disconnected from
veterinary or biosecurity frameworks,* limiting their effectiveness in
responding to emerging health threats in wild aquatic populations.

Wetlands legislation

Governing the protection, management, and sustainable use of wetland
ecosystems such as marshes, estuaries, and mangroves. It typically aims to
prevent habitat degradation, regulate pollution and water use, and protect
biodiversity, including critical habitats for aquatic species. These laws may

95 WOAH. Aguatic Animal Health Code.

9% Piola, Richard F., and Justin I. McDonald. "Marine biosecurity: The importance of awareness, support and cooperation in
managing a successful incursion response." Marine pollution bulletin 64.9 (2012): 1766-1773.
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also support sustainable livelihoods and align with international commitments,
such as the Ramsar Convention. While not always directly focused on aquatic
animal health, wetlands legislation plays a crucial role in maintaining the
environmental conditions necessary for healthy aquatic populations. Gaps in
such legislation can undermine broader efforts to monitor and manage aquatic
disease risks in wild populations.

Water Resources
legislation

Governs the allocation, management, and protection of freshwater resources,
including rivers, lakes, groundwater, and catchment areas. It sets rules for
water use, pollution control, and conservation to ensure sustainable access
for human, agricultural, and ecological needs. While the primary focus is often
on human consumption and agriculture, these types of laws can indirectly
support aquatic animal health by maintaining water quality and flow regimes
essential to aquatic ecosystems. Strong legal frameworks can help prevent
disease outbreaks by mitigating stressors such as pollution and habitat
disruption.

Aquaculture laws

Regulate the farming of aquatic organisms—such as fish, crustaceans,
molluscs, and aquatic plants—in controlled or semi-controlled environments.
These laws typically address licensing, site zoning, stocking and harvest
practices, feed and water use, waste management, and environmental
impacts. Increasingly, they also include animal health provisions, including
requirements for biosecurity, disease reporting, veterinary supervision, and
movement controls for live aquatic animals. These laws serve as key legal
tools for preventing disease outbreaks that could spread to wild populations,
especially where open systems interact with natural water bodies. However,
in many jurisdictions, these laws focus primarily on production and trade, with
limited integration of wild aquatic animal health surveillance or veterinary
service mandates.*’

Marine and Coastal
Zone Management laws

Govern the use, conservation, and spatial planning of marine and coastal
ecosystems. They may designate marine protected areas, regulate maritime
activities (e.g., shipping, dredging, tourism), and impose environmental impact
assessment requirements. For wild aquatic species, these laws often establish
habitat protection zones or seasonal restrictions that indirectly support health
by reducing stressors like pollution, vessel strikes, or human interference.®®

97 Subasinghe, Rohana, et al. "Biosecurity: Reducing the burden of disease." Journal of the World Aquaculture Society 54.2

(2023): 397-426.

9% UNEP. (2018). Marine and Coastal Area-Based Management Tools: A Review of International Legal Frameworks. Nairobi:

United Nations Environment Programme.
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these instruments relate to the health of wild
International Legal Frameworks aquatic animals, and how they complement
each other and national laws is essential for
building a cohesive legal framework within
and across borders that supports both
biodiversity conservation and aquatic animal

The international legal landscape governing
aquatic environments and species is
similarly  extensive and fragmented,
reflecting the complexity of managing

ecosystems that span national borders and health.

jurisdictional boundaries. A range of global These agreements can be grouped into four
agreements addresses various dimensions thematic areas:

of aquatic biodiversity, encompassing 1.! Species Conservation and Biodiversity
species conservation and habitat protection, Protection

as well as trade regulation, pollution control, 21 Ocean Governance and Marine
and transboundary water governance. While Conservation

not all are explicitly designed for aquatic 3. Pollution, Invasive Species, and
animal health, they collectively shape the Maritime Regulation

conditions under which aquatic species live, 4. Transboundary Freshwater Governance

migrate, and reproduce—factors that are
deeply connected to disease risk, resilience,
and ecosystem integrity. Understanding how
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Table 8. Species Conservation and Biodiversity Protection

Agreement Name

Relation to wild aquatic animals

Convention on
International Trade in
Endangered Species of
Wild Fauna and Flora
(CITES)

Regulates the international trade of listed species, including many aquatic
animals, to ensure their survival is not threatened by overexploitation. It
requires countries to control and monitor trade through permits, ensuring that
exports are sustainable and obtained in a lawful manner. For aquatic species,
this includes certain fish, invertebrates, and corals, many of which are
vulnerable to illegal or unregulated trade. While CITES helps protect species
from extinction, it does not directly address the health of aquatic animals,
including disease surveillance and biosecurity risks. As a result, its utility for
managing aquatic health risks tied to trade is limited unless supported by
complementary national legislation.

Convention on
Biological Diversity
(CBD) and its 2022
Kunming -Montreal
Global Biodiversity
Framework

Establish global commitments to conserve biodiversity, including aquatic
ecosystems. One of the central goals is the "30x30" target, which aims to
protect 30% of the world’s land and oceans by 2030. This includes marine
and coastal areas, with an emphasis on effective management, equity, and
ecological representativeness. While the CBD promotes ecosystem-based
approaches and indirectly supports the health of aquatic animals, it does not
establish specific requirements for disease control or health governance.

Nagoya Protocol

An international agreement, adopted in Nagoya, Japan, in 2010, that provides
a legal framework for the fair and equitable sharing of benefits arising from
the utilisation of genetic resources and the traditional knowledge associated
with them. It is a supplementary agreement to the Convention on Biological
Diversity (CBD), which implements the third objective of the CBD, namely the
fair sharing of benefits from the use of genetic resources to promote
biodiversity conservation and sustainable use. The Protocol requires users of
genetic resources to obtain Prior Informed Consent (PIC) from the provider
country and to establish Mutually Agreed Terms (MAT) for benefit sharing,
which can be monetary or non-monetary.

RAMSAR Convention

Although the Convention does not directly regulate animal health or disease
control, it supports aquatic animal health indirectly by protecting the
environmental conditions essential for healthy populations . Wetlands
play a crucial role in filtering pollutants, regulating water flow, and providing
habitat and food for fish, amphibians, crustaceans, and migratory birds. By
encouraging the maintenance of wetland integrity, Ramsar helps reduce
stressors that can compromise immune function and increase vulnerability to
disease. Moreover, Ramsar sites can serve as important zones for disease
monitoring and early warning , especially for transboundary or migratory
species. Thus, while not a health treaty per se, the Ramsar Convention
supports a foundational layer of ecological health upon which the health
of aquatic animals depends.
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Convention on
Migratory Species

Provides international protection for migratory species, including marine
animals such as whales, dolphins, sea turtles, and certain types of fish. It
facilitates cooperation among countries that share these species' migratory
routes, aiming to ensure their conservation across borders. While CMS
focuses primarily on habitat protection, reducing bycatch, and regulating
human impacts such as shipping and pollution, it does not comprehensively
address the health and disease of aquatic animals. However, healthier
habitats and coordinated management indirectly support disease prevention
and resilience in these populations.

Table 9. Ocean Governance, Marine Conservation, and Fisheries

Agreement Name

Relation to wild aquatic animals

UNCLOS

UNCLOS establishes the rights and responsibilities of states over marine
resources and defines key zones, including territorial seas, exclusive
economic zones (EEZs), and the high seas. These provisions shape how
countries manage fisheries, marine pollution, and conservation—all of which
affect the health of aquatic species . For example, UNCLOS obliges states
to protect and preserve the marine environment (Article 192) and to cooperate
in managing migratory species and shared fish stocks (Articles 63 and 64),
indirectly supporting coordinated responses to disease risks. Additionally, its
provisions on marine scientific research and environmental impact
assessments help generate data and policies that can support disease
surveillance and biosecurity . While UNCLOS does not contain specific
mandates for disease control, it lays the jurisdictional and cooperation
framework needed to integrate aquatic animal health into broader ocean
governance.

Agreement on
Biodiversity Beyond
National Jurisdiction
(BBNJ Treaty)

The newly adopted international Agreement on Biodiversity Beyond
National Jurisdiction (BBNJ Treaty) ° under the United Nations Convention
on the Law of the Sea on the Conservation and Sustainable Use of Marine
Biological Diversity of Areas Beyond National Jurisdiction. This is a landmark
international instrument that directly supports aquatic animal health by
addressing the governance gap in areas beyond national jurisdiction—
commonly known as the high seas. These vast ocean areas are home to a
rich diversity of marine life, yet have historically lacked coordinated legal
protections. The BBNJ Treaty introduces mechanisms such as area-based
management tools (including marine protected areas), environmental impact
assessments, and capacity-building for scientific research and monitoring.
These tools can help reduce ecological stressors—like habitat destruction,
pollution, and unregulated exploitation—that undermine the immune
resilience of marine species and increase their disease susceptibility.

9 United Nations. (2023). Agreement under the United Nations Convention on the Law of the Sea on the Conservation and
Sustainable Use of Marine Biological Diversity of Areas Beyond National Jurisdiction. https://www.un.org/bbnj/
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Regional Seas
Conventions (e.g.
OSPAR, Cartagena,
Nairobi)

While their primary focus is on preventing pollution, conserving biodiversity,
and managing shared marine resources, these conventions indirectly
contribute to the health of aquatic animals by reducing ecological stressors
that increase their vulnerability to disease. For example, they promote
measures to control land-based sources of pollution, regulate hazardous
substances, and protect critical habitats such as coral reefs, mangroves, and
seagrass beds—all of which are vital to maintaining healthy, resilient aquatic
populations. Many also support monitoring programs, data sharing, and
emergency response cooperation , which can enhance regional capacity to
detect and respond to disease outbreaks, even if disease surveillance is not
explicitly part of their mandates. In this way, Regional Seas Conventions help
create the environmental and institutional conditions necessary for
effective management of aquatic animal health across national boundaries.

Regional Fisheries
Management
Organizations (RFMOs)

The core mandate of RFMOs is to ensure the sustainable management of
fisheries , often by setting catch limits, regulating gear types, enforcing
monitoring measures, and protecting vulnerable species. While RFMOs are
not health authorities and typically do not directly address disease
surveillance or aquatic biosecurity, their actions can influence health
outcomes by reducing overfishing -related stress , limiting bycatch, and
protecting spawning areas—all of which are critical for maintaining resilient
and disease-resistant fish populations. Some RFMOs also support scientific
research and data collection, which can include health-related metrics such
as stock condition, mortality rates, and environmental stress indicators. In
effect, RFMOs contribute to the health of aquatic animals by shaping the
ecological and operational context  in which diseases may emerge, spread,
or be controlled, particularly in the high seas and across jurisdictional
boundaries.

FAO Code of Conduct
for Responsible
Fisheries

While the Code is voluntary and non -binding , it sets international standards
that guide countries in developing laws and policies that reduce stress,
improve welfare, and minimise disease risks in both wild and farmed aquatic
populations. The Code explicitly encourages measures such as responsible
aquaculture development , hygienic handling and transport , ecosystem -
based management , and monitoring of fish health and environmental
conditions . It also emphasises the importance of preventing the spread of
aquatic animal diseases through practices such as biosecurity, responsible
stocking, and controlling invasive species. Although it does not function as a
legal instrument, the Code has been highly influential in shaping national and
regional frameworks that aim to integrate animal health, environmental
sustainability, and food security in the fisheries sector. In this way, it
provides a soft -law foundation that reinforces the role of health management
as a core component of responsible fisheries and aquaculture.
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Table 10. Pollution, Invasive Species, and Maritime Regulation

Agreement Name Relation to wild aquatic animals

Ballast Water and These are legal instruments derived primarily from international law, designed
Biofouling Regulations to prevent the spread of invasive aquatic species and pathogens through
maritime activities. The most prominent example is the International
Convention for the Control and Management of ShipsO Ballast Water and
Sediments (2004), adopted under the auspices of the International Maritime
Organisation (IMO) . The Convention requires ships to treat and manage
ballast water to minimise the introduction of harmful aquatic organisms and
pathogens across ecosystems. Although the Convention has an international
origin, it must be implemented through national legislation, typically under
maritime, port, or environmental laws. Many countries have also adopted
complementary regulations on biofouling, addressing the accumulation of
marine organisms on ship hulls as a vector for disease and species
translocation.

MARPOL (International MARPOL addresses pollution from oil, noxious liquids, hazardous substances,
Convention for the sewage, garbage, and air emissions—all of which can degrade water quality
Prevention of Pollution and contribute to disease in aquatic animals. Poor water quality and chemical
from Ships) contamination are known to increase stress in marine species, weaken

immune systems, and create conditions that favour the spread of pathogens.
By limiting these pollutants, MARPOL helps maintain the environmental
conditions necessary for healthy and resilient aquatic populations . In
particular, restrictions on sewage discharge and garbage dumping reduce the
risk of microbial contamination and the spread of disease-causing agents.
While MARPOL is not an animal health treaty, its enforcement contributes to
the ecosystem -level prevention of health threats, supporting broader efforts
to protect wild aquatic species from pollution-related disease pressures.

Table 11. Transboundary Freshwater Governance

Agreement Name Relation to wild aquatic animals

Watercourses The Convention on the Law of the Non -Navigational Uses of International

Convention Watercourses establishes principles for the equitable and sustainable use of
transboundary freshwater systems. It promotes cooperation between
countries sharing rivers, lakes, and aquifers, emphasising obligations to
prevent significant harm, share information, and protect ecosystems.'® While
the Convention does not explicitly focus on aquatic animal health, it provides
a legal framework that supports water quality and ecosystem integrity, both of
which are critical to the health of wild aquatic species. Its principles can be

100 United Nations. (1997). Convention on the Law of the Non-Navigational Uses of International Watercourses.
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leveraged to address both upstream and downstream risks, including the
spread of aquatic animal diseases. However, its indirect focus means
implementation often overlooks specific aquatic health measures.

UNECE Water
Convention (Helsinki
Convention)

While its primary focus is on water governance and pollution prevention, the
Convention contributes to the health of aquatic animals by requiring countries
to take measures that protect water ecosystems from degradation , prevent
significant harm to other riparian states, and monitor water quality and

guantity . These obligations help maintain the ecological conditions essential
for healthy freshwater species by reducing chemical runoff, controlling nutrient
pollution, and managing industrial discharges —factors that can contribute to
disease outbreaks in wild aquatic populations. The Convention also promotes
joint monitoring, early warning systems, and information exchange , Which
can strengthen transboundary disease detection and response efforts.
Although it does not directly regulate animal health, the UNECE Water
Convention provides a legal and cooperative framework  that supports the
environmental integrity needed for disease prevention and resilient aquatic

ecosystems.

The Mandate Gap

One of the most significant and foundational
gaps observed in the legislation reviewed is
the limited recognition and inclusion of wild
aquatic animals in animal health laws. This
omission appears early in the legal
framework and cascades through nearly
every component, resulting in far greater
frequency of gaps when compared to
assessments of terrestrial animal health.

Many of the laws and policies reviewed were
initially developed to address the needs of
aquaculture and fisheries, primarily focusing
on farmed species of commercial value,
which left wild aquatic populations largely
invisible within national animal health and
disease prevention and response systems.
In this assessment, fewer than a quarter of
countries have any strong legal references to
wild aquatic animals, either in definitions,
scope of authority, or surveillance mandates.
This absence severely restricts the ability to

detect, monitor, and manage disease risks in
the ecosystems where many emerging
pathogens originate.'"!

Even where basic surveillance or emergency
plans exist, they are often limited to
domestic or confined environments, rather
than encompassing all species. Best
practices, by contrast, emphasise the
inclusion of free-ranging wild species in
disease reporting obligations and species-
specific risk assessments that account for
interactions between wild and farmed
populations. Yet these tools are rare in
practice.

The consequences of this first gap are both
practical and ecological. Failing to integrate
wild aquatic animals into health systems
undermines biosecurity, disrupts
ecosystems, and increases the risk of
transboundary disease spread. It also limits
the ability to respond to global One Health
challenges, where the aquatic environment
plays a growing role in antimicrobial

101 Ramirez-Castillo FY, Loera-Muro A, Jacques M, Garneau P, Avelar-Gonzalez FJ, Harel J, Guerrero-Barrera AL. Waterborne
pathogens: detection methods and challenges. Pathogens. 2015 May 21;4(2):307-34. doi: 10.3390/pathogens4020307. PMID:

26011827; PMCID: PMC4493476.
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resistance, climate-driven disease
emergence, and zoonotic threats.

The Conceptual Gap

In aquatic animal health law, mandates are
not just about political will or institutional
capacity; they are often rooted in the
presence or absence of specific legal
definitions. Legal mandates typically hinge
on how terms like “aquatic animal,”
“disease,” or “animal health” are defined in
law. These definitions shape the boundaries
of jurisdiction, determine which agency is
responsible for action, and ultimately govern
whether a particular threat or species falls
within the legal scope of management and
response. When definitions are narrow,
vague, or missing entirely, government
authorities may find they lack the legal
mandate to act—even when action is
urgently needed. As a result, critical gaps
can emerge not from a lack of concern but
from foundational ambiguities in the law
itself.

The second major gap, related to the first, is
therefore the near-total absence of a formal
definition of Oaquatic animal healthO in
national laws. Only 5% of countries met this
best practice with adequate provisions, and
just 21% showed even partial alignment. In
contrast, a staggering 74% of countries
exhibit a complete gap , meaning the vast
majority of jurisdictions lack any meaningful
legal definition of the term. This absence
reflects a deeper conceptual gap: while
terrestrial animal health has long been
defined and institutionalised through
veterinary frameworks, aquatic animal health
remains poorly articulated, fragmented
across sectors, and often conflated with
environmental or fishery management
concerns.

Without a clear legal definition, it becomes
exceedingly difficult to scope
responsibilities, allocate authority, or design
targeted interventions. Laws that lack this

definition cannot easily mandate
surveillance, trigger emergency responses,
or justify cross-sector collaboration. As a
result, aquatic animal health remains a
peripheral consideration in most legal
systems, viewed as either an environmental
issue or a subset of aquaculture regulation,
rather than a distinct field that requires its
own systems of governance. This
conceptual vagueness undermines efforts to
build coherent policy and legal frameworks,
leaving a vacuum where comprehensive
aquatic health strategies are most urgently
needed.

The Management Gap

Despite significant concerns and
interconnectedness, many activities and
resources for aquatic animal health are
regulated and managed in isolation from one
another, a function of traditional government
structures and approaches to resource
management. A typical structure follows this
pattern:

I 1 At the national level, environment
ministries or agencies are generally
responsible for overseeing biodiversity
conservation and environmental quality,
including regulating pollution and
protecting habitats. These bodies
typically manage protected areas and
regulate activities that impact aquatic
ecosystems, including waste discharge,
land use near water bodies, and climate
adaptation efforts. However, the remit of
these agencies does not always extend
to large aquatic environments, such as
large lakes or marine environments, for
which separate agencies are responsible
for some of the same tasks.

I Fisheries authorities —typically part of
an agriculture or marine resources
ministry—oversee  the  sustainable
exploitation and management of wild fish
stocks. They regulate commercial
fishing, enforce quotas, monitor bycatch,
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and often have jurisdiction over
aquaculture operations. Their
responsibilities can include managing
the interface between farmed and wild
aquatic animals, especially where
disease transmission or genetic dilution
is a risk.

I Meanwhile, Veterinary Services , often
housed under ministries of agriculture or
livestock, are responsible for animal
health, but not always aquatic species.
Their role in the health of wild aquatic
animals can be poorly defined, even
limited or excluded by legal mandates
that were historically developed for
terrestrial or domestic species, rather
than aquatic ones. Making these
divisions even more pronounced, there is
little coordinated overlap between laws
governing terrestrial environments and
those covering freshwater and marine
environments.

I'ln many countries, public health
agencies also have a stake in monitoring
diseases that may emerge from aquatic
animals and potentially impact humans,
such as avian influenza or certain
zoonotic parasites.

In practice, the overlapping mandates and
regulatory silos between these agencies
often hinder coherent and comprehensive
governance, leading to gaps in disease
surveillance, response coordination, and
legal accountability. Indeed, one of the more
persistent and structural legal challenges in
governing the health of wild aquatic animals
is the unclear or fragmented delegation of
authority. While many countries delegate
general  authority over animal or
environmental health to governmental
agencies, this delegation is often not
explicitly extended to wild aquatic animals

In assessing countries against the best
practice of delegating authority to a

competent governmental agency , only
21% of countries fully met the standard, with

another 38% performing adequately.
However, this leaves over 40% of countries
with significant gaps or weaknesses.

This fragmentation becomes even more
apparent when looking at shared
competencies and coordination
mechanisms . While 24% of countries met
the best practice and 12% had good
frameworks in place, over 60% showed
moderate to severe gaps in defining how
multiple agencies coordinate on aquatic
animal health. This is particularly concerning,
given that the health of wild aquatic animals
spans multiple domains, including
environmental, veterinary, fisheries, and
even border control. In the absence of clearly
shared and coordinated authority, different
agencies may either assume that others are
responsible or act in isolation, leading to
inefficiencies and regulatory gaps.

The problem is further compounded by weak
legal frameworks for data sharing and
communication strategies , with only 10%
of  countries  meeting best-practice
standards, 14% showing adequate
provisions, and the majority—over 70% —
having only partial or no systems in place.
Without mechanisms for the timely and
transparent exchange of data across
agencies and borders, disease detection,
response, and prevention efforts are
severely undermined.

Additionally, capacity building and
training —a fundamental requirement for
ensuring that institutions can fulfill their
mandates—was met by just 19% of
countries, with more than 50% showing
complete gaps. This illustrates a dangerous
paradox: even when responsibilities are
formally delegated, many agencies lack the
training, technical infrastructure, and
coordination = systems  necessary to
operationalise those roles.

Together, these weaknesses suggest that
authority over the health of wild aquatic
animals is not only legally under-defined but
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also practically under-resourced, posing
significant barriers to effective governance.

The Disease Gap

Effective disease prevention and
management are a cornerstone of aquatic
animal health. This area of practice
addresses both infectious and non-
infectious diseases that threaten wild and
farmed aquatic animals across marine and
freshwater ecosystems.

Aquatic animals are susceptible to a range of
pathogens—including bacteria like
Aeromonas hydrophila and Vibrio spp., and
viruses such as Infectious Salmon Anemia
Virus (ISAV)—that can cause severe
outbreaks and mortality in both cultured and
wild populations. This includes epizootics
such as chytridiomycosis in amphibians'®
and morbillivirus in cetaceans,’® as well as
bacterial, viral, fungal, and parasitic agents
found in fish, molluscs, birds, and reptiles.
Filter-feeding  molluscs  bioaccumulate
Harmful Algal Blooms (HAB) toxins, acting as
reservoirs and amplifiers.’® Aquatic birds
shed Salmonella, Cryptosporidium, and
antimicrobial-resistant E. coli into shared
waters.'%1% Pollution, trade, disruption of

102 Fisher, M. C., et al. (2009). Global emergence of
Batrachochytrium dendrobatidis and amphibian
chytridiomycosis in space, time, and host. Annual Review
of Ecology, Evolution, and Systematics, 40, 387-407.

103 Barratclough, A., Ferguson, S. H., Lydersen, C.,
Thomas, P. O., & Kovacs, K. M. (2023). A review of
circumpolar Arctic marine mammal health—A call to action
in a time of rapid environmental change. Pathogens, 12(7),
937.

104 Berdalet, E., et al. (2016). Marine harmful algal blooms,
human health and wellbeing: Challenges and opportunities
in the 21st century. Journal of the Marine Biological
Association of the United Kingdom, 96(1), 61-91.

05 Graczyk, T. K., et al. (1996). Giardia sp. and
Cryptosporidium sp. recovery from wild aquatic birds.
Applied and Environmental Microbiology, 62(2), 713-716.
106 Abdu, S. B., Dorrestein, G. M., McKenzie, R. A., & Aklilu,
E. (2022). Zoonotic and non-zoonotic pathogens in wild
birds: A global systematic review. One Health, 15, 100447.
107 Bouwmeester, M. M., Goedknegt, M. A., Poulin, R., &
Thieltges, D. W. (2021). Collateral diseases: aquaculture
impacts on wildlife infections. Journal of Applied Ecology,
58(3), 453-464

population dynamics (associated with trade)
and climate-driven stressors exacerbate
pathogen emergence across these groups.
For a list of diseases by taxa please see the
Tables in the Annex to this report.

Another major concern is pathogen spillover
between wild, farmed, and terrestrial
animals.'”” Encroachment, global trade, and
climate change increase cross-species

contact, facilitating transmission  of

pathogens such as Avian influenza virus!

Ranaviruses'® and Brucella ceti'*® between
wildlife and domestic animals, with potential
zoonotic outcomes.'"" Surveillance gaps and
uneven health infrastructure make it difficult
to detect and respond early, elevating the
need for integrated legal and risk-based
approaches.

Finally, environmental contaminants and
physical stressors can cause significant non-
infectious disease in aquatic wildlife. For
instance, amphibians like Rana muscosa
experience  reproductive  abnormalities
linked to pesticide exposure,'> while marine
mammals face neurological or behavioural
impacts from domoic acid, residuals of
anxiolytics or mercury poisoning. These
conditions may exacerbate infectious risks

108 Badra, R., Zhang, W., Tam, J. S., Webby, R., van der
Werf, S., Nikisins, S., & Heraud, J. M. (2025).
Transmission Pathways of Zoonotic Influenza Viruses and
Influencing Factors: A Systematic Review of Recent
Findings. Viruses, 17(6), 857.

109 Bates, K. A., Rosa, G. M., & Garner, T. W. (2025).
Ranavirus. Trends in Microbiology.

10 Qrsini, M., lanni, A., & Zinzula, L. (2022). Brucella ceti
and Brucella pinnipedialis genome characterization unveils
genetic features that highlight their zoonotic potential.
MicrobiologyOpen, 11(5), €1329.

11 Man-Yao Li, Yuan-Huan Kang, Wen-Chao Sun, Zhi-
Peng Hao, Hany M. Elsheikha, and Wei Cong (2022)
Terrestrial  runoff influences the transport and
contamination levels of Toxoplasma gondii in marine
organisms

Author links open overlay panel. Science of The Total
Environment, Volume 851, Part 1, 10 December
2022, 158168.

"2 Davidson, C., Shaffer, H. B., & Jennings, M. R.
(2002). Spatial tests of the pesticide drift, habitat
destruction, UV-B, and climate-change hypotheses
for California amphibian declines. Conservation
Biology, 16(6), 1588-1601
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or act as confounding factors in health
assessments.

Several of the legal best practices target the
legal foundations for effective prevention,
including overarching requirements (e.g.,
surveillance objectives and mandates) as
well as specific tools (e.g., listing aquatic
diseases and assessing risk.

Listing of Diseases

The best practice related to maintaining a
comprehensive list of aquatic animal
diseases reveals a significant shortfall in
how disease risks are formally recognised
and managed in national legal frameworks.
Only 14% of countries fully met this
standard, while 55% showed no provisions
at all. For comparison, a previous
assessment found terrestrial animal disease
lists consistent with WOAH
recommendations in 62% of the jurisdictions
reviewed.'®

Having a legally recognised list of aquatic
animal diseases, or a functional
equivalent (e.g., a law that requires
reporting of any Ounwanted organismQ) is
essential for  surveillance, reporting,
quarantine, and emergency response.
Without it, authorities may lack the clarity or
mandate to monitor specific diseases,
enforce control measures, or require
notification from industry stakeholders. The
absence of such lists may stem from a
general under-prioritisation of wild aquatic
species in health policy or from fragmented
authority between agencies responsible for
wildlife, environment, and aquatic animal
health.

In some cases, lists exist for farmed species
or for diseases of trade concern, but they do
not extend to pathogens that affect wild
populations. Notably, even in the WOAH
Aquatic Animal Health Code, some diseases

113 Wingard, J. et. al. (in press) - study commissioned by
WOAH, 2022.

with significant impacts on animal health and
welfare are excluded because they are not
viewed as major trade concerns—for
example, sea lice, sea star wasting disease,
and coral bleaching. In other contexts, lists
may be issued by the relevant competent
authority but not pursuant to a clear legal
requirement, resulting in inconsistent
application or weak enforceability. This
omission reflects a broader issue: many legal
frameworks were developed with an
aquaculture or livestock lens and do not fully
account for the ecological dimensions of
disease emergence and spread.

The Monitoring and
Assessment Gap

While basic surveillance infrastructures are
often present, the legal frameworks reviewed
frequently lack the specificity, integration,
and strategic targeting necessary to monitor
and manage health risks among wild aquatic
animals effectively. Without a shift toward
risk-based and coordinated surveillance
approaches, countries will remain reactive
rather than proactive in confronting aquatic
animal health threats.

Surveillance and Reporting

The legal framework for the surveillance of
wild aquatic animal health presents a
mixed picture, with strong foundations in
some areas and notable gaps in others,
particularly where surveillance efforts require
coordination, are risk-based, or target
border points. Surveillance is central to early
detection and rapid response, making these
legal deficiencies a significant vulnerability in
national aquatic animal health systems.

Some surveillance elements show promising
uptake. For instance, the best practice
concerning regular and periodic inspections
was fully met by 45% of countries, with
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another 19% having good practices,
suggesting that many jurisdictions have
routine oversight mechanisms in place, likely
tied to broader veterinary or fisheries
inspection protocols. Similarly, veterinary
authority involvement in surveillance and
control activities was a relatively strong
point, with 57% of countries meeting the
standard fully (compared to 76% in the
assessment of terrestrial wildlife disease'?).
These figures show that many countries do
recognise the role of veterinary institutions in
monitoring aquatic diseases.

Surveillance coordination is another critical
shortfall. While nearly half of the countries
(45%) did meet the benchmark, a significant
number had no legal mandates for
interagency coordination or information
sharing. The deficiencies in data sharing and
communication strategies, discussed
separately, further undermine coordinated
surveillance by isolating data in sectoral
silos. Meanwhile, testing at border points, a
vital practice for preventing disease
incursions, was fully addressed by only 33%
of countries, with 17% showing complete

gaps.

Assessing Risks

Risk assessments are vital tools for
understanding and managing threats to
aquatic animal health. Species-based
assessments enable authorities to identify
which species are most vulnerable to
diseases or invasive pathogens, allowing for
targeted surveillance and control measures.
Place-based assessments, on the other
hand, focus on specific geographic areas or
ecosystems where risks might be higher due
to environmental factors, human activity, or
species interactions. Together, they provide
a comprehensive picture that helps prioritise
resources and interventions effectively.

114 Wingard, J. et. al. (2025) - study commissioned by
WOAH.

Species -based risk assessments were
fully addressed in only 5% of countries,
with 62% showing complete gaps. This
indicates a widespread absence of
surveillance strategies tailored to specific
species that may be more vulnerable or
serve as reservoirs for disease. Place-based
risk assessments performed slightly better,
with 24% of countries meeting the standard;
however, they still revealed that nearly 40%
have no such provisions. The lack of spatial
or ecological focus in surveillance law limits
the ability to detect diseases in high-risk
areas, such as wetlands, estuaries, or
migratory routes.

Place -based risk assessments have only

a better footing in the laws reviewed , with
24% having a clear requirement and another
12% with a substantialerssion. However, the
majority of jurisdictions reviewed still show
either complete gaps (40%) or partial
expressions  (21%) that limit the
effectiveness of the tool.

Without these assessments being enshrined
in law, countries may lack a systematic,
science-driven approach to predicting and
mitigating disease outbreaks. This can lead
to reactive, rather than proactive, responses,
delaying critical actions that could prevent
widespread aquatic animal health crises.

The Enforcement Gap

While over half of the countries assessed
have clear enforcement powers and
investigative authority embedded in law, this
structural capacity does not automatically
translate to effective implementation—
particularly in complex cases, such as glass
eel, sea horse, and shark fin trafficking,
which often span multiple jurisdictions and
legal sectors.
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The relatively high performance on
Investigative  Authority of Veterinary
Services (or Aquatic Animal Health
Services, AAHS, as appropriate) (57%
rated as a Best or Good Practice) suggests
that veterinary services or aquatic animal
health authorities often have the legal power
to investigate disease-related incidents.
However, even here, gaps are present.
However, the drop-off in shared
enforcement powers (only 36% Best or
Good Practice, 33% Complete Gap) and
especially post-seizure requirements  (just
7% Best or Good Practice, 24% Partial Gap,
and 43% Complete Gap) points to significant
systemic gaps in how enforcement operates
across institutional boundaries.

This fragmentation is problematic for
enforcement more  generally. When
enforcement powers are missing key
elements or poorly coordinated, the gaps
can translate into a decreased sense of
responsibility (no single agency has all the
powers necessary), or reluctance to take on
complex cases that involve both health
risks and criminal violations In such
situations, animals may be seized without
adequate care protocols in place, or
evidence may be lost due to unclear handoff
procedures between agencies. The low
score on post-seizure legal provisions
underscores this risk: without mandated
procedures for the treatment, quarantine, or
testing of trafficked animals, both animal
welfare and public/animal health are

jeopardised , and cases submitted by
enforcement for prosecution may lack the
evidence necessary to secure a conviction.

The Accountability Gap

Accountability is a cornerstone of effective
disease prevention and response, but it
remains one of the weakest and most
neglected aspects of aquatic animal health

15 DeAngelis, Rosettal, Butcher. "Civilian Oversight of

Law Enforcement: Assessing the Evidence"

governance. This is partly due to standard
regulatory approaches that are not unique to
aquatic animal health. While all legal
frameworks will include penalties directed at
individuals or industry actors for various
violations of law, they often fail to impose
clear obligations—or consequences—on
government officials or agencies who fail to
or inadequately implement the law. The
results of this research reflect this pattern.
Only about 10% of countries, for example,
have penalties applicable to government
agencies and regulated industries for
failing to report emerging diseases ;
similarly, over 70% of countries lack
enforceable penalties for non-compliance
with containment protocols , both of which
can implicate government officials.

These gaps have the potential to unwind an
entire aquatic animal health and disease
control strategy, although this is not an
unavoidable outcome. Experience in other
contexts (e.g., civilian oversight of law
enforcement), nonetheless, indicates that
when there is little legal recourse to hold
government actors accountable, there is
also little institutional incentive to correct
shortcomings or failures.™ Even the most
well-designed legal systems can fail in
practice if the implementing bodies are not
themselves accountable.

The impacts of these gaps can also be
significant. Where, for example, there is no
legal repercussion for not reporting
emerging diseases to national authorities,
delays and failure in reporting can severely
hamper early detection and rapid response
efforts, allowing diseases to spread
unchecked across regions and borders. For
example, during the outbreak of Infectious
Salmon Anemia in the early 2000s, slow
reporting in some areas contributed to
extensive fish mortality and economic loss,
highlighting how reporting lapses can
exacerbate outbreaks. With respect to
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containment protocols —such as
quarantine, movement restrictions, or
culling—the spread of disease may continue
unabated. The knock-on effect of the
absence of consequences is the greater
potential for non-compliance by
stakeholders who might prioritise economic
or operational concerns over health
regulations, ultimately compromising the
broader aquatic ecosystem’s health, public
health, and conservation concerns.

Although directed at private actors, a
significant gap is nonetheless also visible in
penalising the Vviolation of welfare
standards for transport , with nearly half of
the countries failing to do so. Transport
conditions have a direct impact on animal
health, as stress and injury during movement
can increase vulnerability to diseases and
facilitate pathogen transmission. Without
legal deterrents, inadequate transport
practices may persist, perpetuating cycles of
disease and undermining efforts to maintain
healthy aquatic populations. For instance,
poor transport conditions in live fish
shipments have been linked to outbreaks of
bacterial and viral diseases in aquaculture,
highlighting the need for enforceable welfare
standards.
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CONCLUSIONS AND
RECOMMENDATIONS

Challenges

There are several challenges to the adequate
regulatory coverage of aquatic animal health,
including:

Jurisdictional and Legal
Challenges

I'l The transboundary nature of marine
and freshwater environments  places a
premium on collaborative management;
however, terrestrial and aquatic
environments are still  legislated,
managed, and studied mainly in silos.
This fragmentation undermines policy
coherence and creates gaps where no
single authority takes responsibility for
disease risks that cross ecological or
jurisdictional boundaries, leaving free-
ranging populations under-regulated.

I'l Related to the preceding, the migratory
behaviour of some species , which
often cross national and international
boundaries, complicates surveillance
and enforcement. While farmed animals
can be monitored at fixed points, free -
ranging migratory species evade national
jurisdiction, requiring costly multinational
cooperation that few legal systems
mandate or resource adequately.

I'l' The complexity of managing wild fish
populations , which may fall under
multiple governance regimes (for
example, in the marine environment,
national EEZs, and the high seas),
creates regulatory fragmentation.
Different  authorities may  apply
conflicting rulesNor none at allN
resulting in inconsistent surveillance and
enforcement that undermines the

protection of free-ranging stocks.

The multiple legal regimes applicable

to marine and freshwater fish ,
encompassing food safety and trade
laws, biodiversity conservation, and
animal health standards, generate
overlaps and contradictions. Free-
ranging wild fish often fall into the OgapsO
between these regimes, as they are
neither consistently treated as
commodities nor as protected wildlife,

resulting in piecemeal or absent health
regulation.

Ecological and Biological
Challenges

The fluid dispersal of aquatic

pathogens , where waterborne
transmission can occur over long
distances (e.g., through ships’ ballast),
means diseases can spread invisibly
across borders. Existing quarantine and
inspection regimes focus on traded
goods and aquaculture facilities, leaving
wild populations exposed to pathogen
flows that are rarely traced or attributed
to specific sources in law.

The ecological links between wild fish
and aquaculture , such as the risk of
pathogen spillover between wild and
farmed populations, remain poorly
regulated. Most laws focus on protecting
farmed stocks from wild reservoirs, but
rarely address the reverse pathwayN
farm-to-wild transmissionN which can
have devastating effects on biodiversity
and ecosystem health.

Knowledge and Accessibility
Challenges

Lack of knowledge: some pathological
processes and life history traits in
aquatic species still suffer a lack of basic
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scientific knowledge,'® hampered by
geographical bias and lack of funding.
This scientific uncertainty makes it
challenging to design evidence-based
laws or surveillance protocols for free-
ranging populations, which are already
harder to monitor than terrestrial wildlife.

I'l Accessibility: the aquatic environment
is less accessible than the terrestrial
environment, requiring additional skills
and tools for exploration and monitoring.
Limited access means regulators and
scientists struggle to establish baselines,
detect outbreaks early, or enforce rules
at scaleN leaving free-ranging
populations underrepresented in both
policy and practice.

Key Recommendations

The challenges described above have
contributed to a significant gap in the
regulation of the health of free-ranging wild
aquatic animals.

While a single recommendation will not
address every aspect, there is a singular
entry point that every jurisdiction reviewed
should consider:

Recognise and distinguish between
captive and free -ranging wild aquatic
species. There are multiple facets to this,
but among the more critical:

I'l Develop separate legal provisions for
animals under human care (e.g.,
aquaria, research facilities, aquaculture
systems) and those living in natural
ecosystems.

'l Require tailored surveillance, reporting,
and emergency response procedures
for captive vs. free-ranging populations,
recognising that risks, monitoring

118 Terrestrial systems accounted for 74% of studies
in a publication comparing biodiversity analyses
between terrestrial and aquatic systems. Siqueira,
Tadeu & Bini, Luis & Thomaz, Sidinei & Fontaneto,

methods, and jurisdictional mandates
differ.

I'l Ensure inter-agency coordination so
that veterinary authorities,
environmental agencies, and fisheries
departments understand and share
responsibility for different contexts.

I'l Encourage transparency in how data
from captive animals (e.g., aquaculture
outbreaks) can serve as sentinel
indicators for potential risks to free-
ranging populations.

In addition to the preceding:

Clarify the scope of aquatic animal
health regulations to explicitly include
marine mammals , ensuring alignment
with WOAH definitions and international
standards.

Strengthen monitoring and response

systems so that the mortality of aquatic

animals from non -infectious causes —
such as pollution, entanglement, habitat
loss, or climate-related stressors—is
systematically tracked and addressed
alongside infectious disease surveillance.

Conduct a comprehensive review,

including additional areas of law not

covered by this report. Noted repeatedly,
the laws that govern or have the potential to
impact the health of wild aquatic animals are
wide-ranging. Within these are numerous
opportunities to address concerns that
extend beyond what has been discussed
here. While certainly not an exhaustive list,
among the types of laws to consider are:

'l Environment
'l One Health Policy frameworks
'l Climate Adaptation policies
'l Environmental Protection laws

Diego. (2014). Biodiversity analyses: are aquatic
ecologists doing any better and differently than
terrestrial ecologists?. Hydrobiologia. 750. 1-8.
10.1007/s10750-014-2071-6.
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'l Protected and
controls
'l Marine Environment
'l Marine Pollution regulations
'l Shipping and Ballast
requirements
I'l Medical
I'l Antimicrobial Use regulations
I'l National AMR action plans
'l Public Health and Safety
I'l Food Safety and Seafood Inspection
regulations
'l Occupational Health standards

Invasive Species

Water

I'l Labour and Livelihood Protection
laws

I'l Trade

I'l Trade Regulations for Aquatic
Species.

Further Recommendations

The remaining recommendations have been
organised to fit with the thematic divisions
used in this report, e.g., Application,
Preparedness, Prevention, Response,
Enforcement and Offences and Penalties.
The Results by Best Practice section that
follows these recommendations offers
further details and background supporting
the recommendations. This set of
recommendations includes only a selection
of the 34 best practices reviewed, which are
deemed in need of the most attention.

Application

I'l Establish Free -Ranging Wild Aquatic
Animal Health Policy

Adopt a cross-sector policy that
explicitly recognises the health of free-
ranging wild aquatic animals as a
national priority linked to biosecurity,
biodiversity, food systems, and One
Health. Define scope (marine/freshwater,
transboundary waters), designate a lead
authority with co-mandates for fisheries,
environment, veterinary services,
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customs, and public health, and set
objectives for surveillance, prevention,
response, and enforcement beyond
captive settings. Commit to
implementing legislation, shared data
systems, and time-bound targets with
public reporting.

Establish Clear and Comprehensive
Legal Definitions

Embed precise, binding definitions—
aquatic animal, aquatic animal health,
invasive  species—that  distinguish
captive from free-ranging populations
and explicitly include wild species.
Create definitions that are cross-cutting
(applicable across fisheries,
environment, animal health, and trade
laws) to clarify mandates, close
jurisdictional  gaps, and  anchor
surveillance, control, and enforcement
efforts.

Cross -reference International

Standards

Where appropriate, adopt or incorporate
by reference terminology and criteria
from the WOAH Aquatic Code, CBD
instruments, and related standards (e.g.,
IMO ballast water rules). Alignment
promotes harmonisation, eases cross-
border cooperation and reporting, and
reduces interpretive conflict between
agencies and courts. Provide for periodic
review to track updates to international
norms.

Preparedness

Mandate Inter -Agency Coordination

Create standing coordination
mechanisms, e.g., an inter-ministerial
committee, MOUs, and a shared incident
command system, linking human health,
terrestrial animal health (incl. marine
mammals), aquatic animal health,
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environment, fisheries, customs, and
border control. Require data-sharing
protocols , joint exercises, and
procedures for transboundary water
systems and neighbouring states.

Mandate Risk -Based Assessment
Frameworks
Require species- and ecosystem-

specific risk assessments that explicitly
include free-ranging populations ,
migratory corridors, shared habitats, and
farm -to-wild  spillover pathways.
Establish periodic horizon scanning and
publish risk categories that drive
surveillance priorities, resourcing, and
disease listing.

Build Public Awareness and Training

Set minimum competency standards
and recurrent training for Veterinary
Services, fisheries and environmental
officers, and laboratories—aligned with
WOAH’s PVS approach. Fund outreach
to fishers and local communities, enable
citizen/event -based reporting of die-
offs, and run regular table-top and field
exercises to maintain operational
readiness.

Prevention

'l Strengthen Border Health Measures

Grant legal authority for health
screening, testing, and quarantine of
aquatic animals at all points of entry and
exit. Require coordination among
veterinary, customs, and environmental
agencies, with shared enforcement
powers to inspect and detain high-risk
shipments.

Enforce Welfare Standards During
Transport

Introduce legally binding welfare
requirements for live animal transport,
including standards for water quality,
space, oxygenation, and species
separation. Require transport permits,
documentation, and post-transport
health monitoring, with sanctions for
violations.

Codify Containment Protocols

Codify specific containment measures,
such as quarantine, movement controls,
and decontamination, and link them to
enforceable obligations. These
measures should apply not only to
aquaculture and trade but also to
situations affecting wild populations
(e.g., invasive species eradication,
ballast water regulation).

Response

I'l Strengthen Emergency Response

Uncharted Waters: A Comparative Study of the Laws Governing the Health of Wild Aquatic Animals
© Legal Atlas and WOAH 2026

Frameworks

Require national emergency plans to
include aquatic -specific procedures for
free-ranging populations (marine and
freshwater), with clear incident
command, surge authority (quarantine,
movement controls, site closures), and
ecosystem-scale actions (e.g., area
restrictions, habitat remediation):
mandate joint exercises , after-action
reviews, and mutual-aid agreements
with neighbouring states for shared
waters.

Improve Transparency and
Responsiveness by Mandating

Reporting
Impose immediate, mandatory
reporting of notifiable and unusual

mortality events by public agencies and
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private actors (farms, traders, importers,
labs, fishers). Pair obligations with
graduated penalties for non -reporting
and legal protections for whistleblowers;
require interoperable e-reporting and
public situation updates.

Enhance International and Regional
Cooperation

Embed explicit duties for international
notification and assistance aligned
with  WOAH/WHO  and regional
biosecurity frameworks. Require cross-
border data sharing, joint risk
assessments, and coordinated
responses for migratory species, shared
river basins, and marine corridors.

Include Post -Seizure Provisions

Establish legal protocols for care,
guarantine, testing, tracing, and
disposition of  seized/confiscated

aquatic animals, including biosecure
holding and humane outcomes. Assign
lead and supporting agencies, define
cost recovery and evidence handling
procedures, and require rapid
information exchange to prevent the re-
release of risk.

Enforcement

'l Clarify Shared Authority and Inter -

Agency Coordination

Codify enforcement powers
across veterinary, fisheries,
environmental, customs, and maritime
authorities, and provide tools suited to
managing health concerns in aquatic
environments beyond aquaculture.

joint

Offences and Penalties
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Build Legal Accountability for
Government Agencies

Create a duty to act for competent
authorities (e.g., investigate reports,
issue controls, notify internationally),
ideally backed by enforcement record
keeping, transparency requirements,
audits, judiciability, and the court’s
authority to issue corrective orders.

Introduce Explicit Offences

Define offences for failure to report
disease/events, breach of
containment/quarantine illegal
transport/translocation and
obstruction of inspection . Although not
covered in this review, these offence
types would be augmented by including
pathway offences (e.g., non-compliant
ballast/deballasting, contaminated
effluent discharges) that endanger free -
ranging populations.
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RESULTS BY BEST PRACTICE

This section records and comments on the results for each best practice, organised in the same order as they appear in the Legal Atlas platform and
related report. Note, however, that this is a restricted topic in the platform and can only be accessed after contacting WOAH for authorisation. The
assessment covers 42 jurisdictions and 34 best practices. For each best practice, this section shows the results in a bar graph format, indicating the
percentage of jurisdictions with a score of ‘best practice,’ ‘good practice,’ ‘partial gap,’ or ‘complete gap’ as follows:

25% 25% 25% 25%

Composite results

Best Practice Good Practice Partial Gap Complete Gap

The methods for this type of assessment are explained in the Annex to this report.
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Application

While there are varying definitions, the ‘application’ of law generally refers to the process through which laws are interpreted and put into practice.
This is, without exaggeration, the entire aim of any legal system. Laws are meant to be applied to real-world circumstances. However, applying the
law is also among the more challenging exercises. In this sense, the legal tools that facilitate its application are as crucial to the rule of law as they are
to the specific regulation of a given issue.

This component is concerned with those legal tools, specifically, the ones that define the subject matter and jurisdictional limits of the legal framework
as it applies to aquatic animal health. It comprises seven (7) key elements, which address the role of policy and policy statements, specific inclusion
of aquatic animals in legislation, and key definitions.

Policy Directed at Wild Aquatic Animal Health
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Given the general lack of legislation on this topic, it is essential to bridge the gap between wild aquatic animal health management and veterinary
services (or AAHS as appropriate) through policy solutions. In this context, policy refers to official, yet non-binding, statements by the government
regarding the management of a specific sector. Policy often serves as a precursor to legislation, shaping its scope, content, and development. While
not a direct substitute for legal mandates and mechanisms, policy can sometimes enable governments to implement strategies more swiftly than the
legislative process allows.

Only 9% of the countries reviewed have a policy in place governing animal health that also covers the health of wild aquatic animals . The explicit
recognition of wild aquatic species, however, remains a minority approach. This assessment accepted policies that are generally worded and therefore
deemed sufficient to cover wild species, but did not explicitly use the term. The majority (91%) either have a partial gap (43%) or a complete gap
(48%). Among the partial approaches, the most common gap is the lack of reference to wild aquatic species. Many jurisdictions reviewed have a policy
focused on aquatic animal health, but these policies are typically directed explicitly at farmed aquatic species.

Reference to Wild Aquatic Animals

17% 24% 21% 38%
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An explicit inclusion of wild aquatic animals in Animal Health and Welfare and Veterinary Services legislation—whether through legal definitions or
specific references—can help address critical gaps in veterinary services (or AAHS, as appropriate). Many laws limit the types of animals under their
jurisdiction, creating challenges when responding to aquatic animal health issues. Numerous laws either exclude wild aquatic animals entirely or cover
only a limited group, preventing veterinarians and aquatic animal health professionals from taking necessary action in various contexts.

While policy statements covering wild aquatic animals are relatively few, several countries (41%) nonetheless reference wild aquatic animals directly
in their legislation governing animal health. Just under half of these (17%) have an explicit reference, while the remainder (24%) have general references
deemed sufficient to cover wild aquatic species. However, significant gaps remain. Almost half of all countries reviewed (38%) make no reference to
wild aquatic animals, and a considerable number (21%) have a partial gap in their coverage. For those with a partial gap, wild aquatic species are
usually included in laws governing wildlife or biosecurity; however, the reference to these same species in the core laws governing animal health is
missing, and there is no overarching reference that would be sufficient to include them.

Definition of Aquatic Animal

Definitions are key provisions as they establish the meaning of terms and define the jurisdictional scope of legal mandates. Ensuring that these
definitions are comprehensive enhances the ability of both the legal system and veterinary services (or AAHS as appropriate) to effectively exercise
their authority in managing aquatic animal health. Jurisdictions may take different approaches; for instance, some laws include aquatic animals within
the broader definition of animals. Animal Health, Welfare, and Disease laws tend to include definitions for ‘animals,’ but not all include definitions for
‘aquatic animals.” This particular gap can effectively prevent veterinarians and aquatic animal health professionals from taking necessary action and
force prosecutors and judges to interpret the law when applying it to aquatic animals.

Only 7% of the countries reviewed have a complete and explicit definition of aquatic animal; another 21% have a definition of the term ‘animal’ broad
enough to include aquatic species. The majority, however, have a variety of approaches to this definition that either fail to include or expressly exclude
some species that should be covered. The impact of these gaps and exclusions runs across the legal framework, as it effectively leaves these species
outside the mandate of those responsible for managing aquatic animal health.
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Definition of Invasive (or Alien) Aquatic Species
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An invasive (or alien) aquatic species is any aquatic animal species introduced into a freshwater or marine ecosystem by human activity that it would
not have reached naturally. These species disrupt the ecological balance, often due to a lack of natural predators or competitors (e.g., blue crabs in
the Mediterranean Sea or zebra mussels in North America). Legislation can help mitigate these adverse effects by preventing introductions, controlling
established populations, and supporting efforts to restore ecosystems.

19% of the countries reviewed have an explicit definition of invasive (or alien) species that also covers aquatic animals; another 21% have a definition
of the term ‘invasive alien species’ broad enough to include aquatic species. The majority (57%), however, have no definition, which is likely an indicator
of the complete absence of a regulatory approach to invasive (or alien) aquatic species.

Definition of Aquatic Animal Health
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A clear definition of ‘aquatic animal health’ in legislation is essential for effective aquatic animal health management. Without a well-defined scope,
legal frameworks may fail to address critical health issues affecting wild aquatic species. Definitions should encompass the physical, physiological,
and ecological well-being of aquatic animals, including their susceptibility to disease, environmental stressors, and anthropogenic impacts. A
comprehensive definition ensures that veterinary services (or AAHS as appropriate), policymakers, and other relevant agencies can effectively monitor,
prevent, and respond to health threats.

Only 7% of the countries reviewed have a definition of ‘animal health’ that also covers aquatic species, relying on overarching definitions of ‘animal’
that encompass either all animals or specifically aquatic species. However, most jurisdictions present significant gaps. More than half of all countries
reviewed (71%) have no definition of aquatic animal health, and a significant number (21%) address it only indirectly, typically through the definition of
related concepts (e.g., ‘animal welfare’) or general references to animal health in the preambles or objectives of the legislation.
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Definition of Aquatic Animal Disease
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In some instances, legal frameworks categorise diseases only under farmed and domesticated species, which may lead to interpretations that further
separate veterinary services from wildlife. This distinction can create legal uncertainty, potentially limiting the authority of relevant agencies to respond
to disease outbreaks that affect both domesticated and wild aquatic species. Furthermore, legislation defining diseases or animal diseases does not
always explicitly include zoonoses.

Only 7% of the countries reviewed have a complete and explicit definition of animal disease that also covers aquatic species; another 19% have a
definition of the term ‘animal disease’ broad enough to include aquatic animals. These jurisdictions reference a vast number of diseases, including
zoonosis, viral, bacterial, and parasitic diseases. However, a significant number of all countries reviewed (40%) make no reference to aquatic animal
diseases, and an almost equal percentage (33%) have a gap. Many of those that have a gap also define ‘disease,’ but these same laws fail to include
aquatic animals and/or their definition is otherwise incomplete.

Comprehensive List of Aquatic Animal Diseases
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Ensuring that relevant legislation includes a comprehensive and standardised list of diseases or a well-detailed legal definition of ‘disease’ is crucial
for establishing clear regulatory authority. Since aquatic animal diseases do not respect national borders, harmonised responses are essential. While
many disease lists already share substantial overlap, they are not standardised across jurisdictions, leading to inconsistencies in disease management.
As a legal tool, disease lists are often embedded within legal definitions but can also be tied to specific regulatory powers. In either case, they serve
to expand or limit the scope of the law. Incorporating a comprehensive and standardised list of aquatic animal diseases in the law, including those
that affect humans or other animals, can strengthen legal frameworks and promote coordinated responses across regions.

Only 21% of the countries reviewed have established lists of aquatic animal diseases. However, most jurisdictions present significant gaps. Over half
of all countries reviewed (52%) do not maintain lists of aquatic animal diseases, and a significant number (26%) either only refer to lists of notifiable
aquatic animal diseases or do not include such lists within their legislation. In many instances, however, these lists are directly published by the relevant
authorities, separate from the legislation and therefore serve the purpose intended by this legal best practice.
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Preparedness

This section includes eleven (11) key elements: legal authority for veterinary services or Aquatic Animal Health Services over aquatic animals; species
and place-based risk assessments; entity risk mitigation; data sharing; transportation requirements; training; and education.

Competent Authority
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Competent authority means a governmental authority of a Member Country having the responsibility in the whole or part of the territory for the
implementation of certain standards of the Aquatic Animal Health Code. This authority may take the form of official veterinary services or other
designated bodies, such as those responsible for fisheries, agriculture, food safety, or maritime affairs, depending on national frameworks and legal
mandates. In the context of aquatic animal health, the competent authority ensures the effective implementation of disease prevention and control
measures. While this role may be assigned to veterinary services, it may also be assigned to other governmental entities. Regardless of institutional
designation, collaboration with veterinary experts is crucial for achieving comprehensive disease management and maintaining animal health
standards.

The assessment reveals that 59% of countries have a functional legal framework in place for designating a competent authority for aquatic animal
health. This group includes countries with either clearly defined legal mandates or generally sound structures that provide a workable foundation for
implementing an aquatic animal health system. However, approximately 31% of countries exhibit only a partial legal approach. In these cases,
legislation exists but fails to clearly assign responsibility or provide the authority with sufficient legal backing. Often, mandates are spread across
multiple agencies without adequate coordination, which is typically associated with inefficiencies and gaps in implementation. A further 10% of
countries exhibit a complete legislative gap, as no relevant legal provisions were identified, indicating that aquatic animal health responsibilities are
likely unassigned in law. This absence severely limits the ability to respond to disease threats and engage in international health reporting efforts.

Disease Control Programme Statement in Law

A legal provision establishing the rationale for a disease prevention and control program ensures both a clear mandate to act and a framework for
developing regulations and managing agency responses. Unlike a separate policy statement, embedding this rationale within law provides a stronger
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legal foundation and enhances enforceability. It can define the overarching jurisdiction in the matter, help resolve conflicts of interest, and establish
and direct the authority to legislate or regulate the matter. In administrative law, such a provision can also compel agency action when implementation
is lacking or restrict actions beyond the agency’s mandate (ultra vires).

The data show that only 17% of countries have established a clear legal basis for disease prevention and control programs. An additional 17% have
a generally functional framework, although it is less explicitly defined. Together, these represent just 45% of countries with a strong or workable legal
foundation in this area. In contrast, 36% of countries include only a partial approach, often referencing disease control in general terms without a
defined mandate or clear procedural structure. These partial approaches may express intent but lack the legal precision or authority to guide
enforcement, resource allocation, or inter-agency coordination. Alarmingly, 31% of countries have no legal provision at all related to disease control
programs. This absence represents a significant vulnerability, leaving critical disease prevention and response measures unanchored in law.

Shared Competencies and Coordination Mechanisms

In a landscape often occupied by multiple agencies and, in many instances, by non-governmental organisations, it is considered a legal best practice
to ensure that powers and competencies related to aquatic animal health and disease management are clearly defined and allocated among all
stakeholders. Furthermore, all shared competencies should be supported by adequate procedures for co-management to ensure effective
collaboration and coordination. Experience in shared governance environments suggests that a lack of institutional coherence leads to two likely
scenarios: either the efficiency and adequacy of disease control measures are compromised due to uncoordinated efforts among multiple responsible
entities, or institutional paralysis occurs, resulting in inaction. This challenge is particularly relevant in the context of aquatic animal health, where
fragmented responsibilities can hinder timely disease surveillance and response to outbreaks.

The results indicate that only 24% of countries have established explicit legal provisions for managing shared competencies and coordination
mechanisms among institutions involved in aquatic animal health. Another 14% have provisions that, while not fully comprehensive, are generally
functional and capable of supporting coordination. Combined, these represent 38% of countries with at least a moderately strong legal foundation in
this area. Conversely, 36% of countries include only partial legal provisions. In these jurisdictions, responsibilities may be acknowledged across
agencies; however, formal mechanisms for coordination—such as defined roles, inter-agency protocols, or legal obligations to collaborate —are often
lacking or poorly articulated. These gaps can lead to duplication of effort, regulatory confusion, or inconsistent application of disease control measures.
Notably, 26% of countries have no identifiable legal basis for shared competencies or institutional coordination in aquatic animal health, suggesting a
high risk of fragmented governance. The absence of precise coordination mechanisms may delay response times during disease outbreaks and limit
the overall effectiveness of control programs.
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Species -Based Risk Assessments
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The significance of incorporating species-based risk assessments lies in their ability to tailor preventive strategies to the unique characteristics of
different aquatic species. By requiring the identification of high-risk aquatic species and maintaining a comprehensive list of species known to host
prioritised diseases, whether identified by WOAH or other relevant bodies, laws provide a strategic commitment to mitigating potential health risks.
This approach strengthens overall aquatic animal disease prevention strategies within the legal and regulatory framework.

Species-based risk assessments are, however, a minority approach among the countries sampled, with just 7% having a clear requirement and another
7% including statements that sufficiently identify this method for assessing risk. Another 24% have partial statements that focus more on unwanted
diseases, as opposed to evaluating species risks. The majority (62%) have no legislative mandate covering this issue, a pattern that is likely to be
observed across all jurisdictions. The combination of partial statements and complete gaps (86%) highlights how little legislative attention this method
for assessing risk has so far received.

Place -Based Risk Assessments
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Certain locations or environments present a higher risk for the transmission and persistence of aquatic animal diseases. High-risk areas can vary in
nature, but can include:

'l Monotypic Aquaculture Zones : In environments dominated by a single species, contagious diseases can spread rapidly, often resulting in
significant mortality rates.

I'l Ecologically Sensitive Areas with Multi  -Use Conflicts : Locations of high ecological value, where activities such as nature conservation,
aquaculture, and tourism coexist, can present heightened disease risks due to increased interactions between wild and farmed species.

By mandating the identification of high-risk areas, laws not only demonstrate a strategic commitment to mitigating potential health risks in these
regions but also empower authorities to implement targeted disease prevention and control measures.

Place-based risk assessments have only a marginally better footing in the laws reviewed, with 26% having a clear requirement and another 12% with
a substantial expression. The majority of jurisdictions reviewed still show either complete gaps (40%) or partial expressions (21%) that limit the
effectiveness of the tool.
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Data Sharing and Communication Strategies

Effective risk communication is essential for preventing and responding to aquatic animal disease outbreaks, including those affecting wild populations.
Seamless information flow between relevant authorities enables early detection, rapid response, and coordinated mitigation efforts. This best practice
assesses the legal frameworks governing risk communication and highlights the importance of inter-agency coordination and international information
sharing.

The findings show that only 27% of countries have a legal framework that provides either a clear or generally functional foundation for data sharing
and communication strategies related to aquatic animal health. This includes provisions that enable the timely flow of information, coordination among
agencies, and support for international reporting obligations. Approximately 33% of countries have only a partial legal approach. In these cases, there
may be some reference to communication or reporting mechanisms, but the provisions are typically vague, limited in scope, or lack clear enforcement
obligations. This can result in delays or inconsistencies in how disease data are reported and shared, especially across institutional boundaries. Similar
to several of the assessed BP, a significant number of countries (40%) show a complete gap in their legislation—i.e., no identifiable legal basis for risk
communication or data sharing was found. This represents a critical vulnerability, as weak or absent legal mandates can significantly hinder early
detection and coordinated response during disease outbreaks.

Agquatic Animal Transportation Standards

The transport of aquatic species plays a crucial role in maintaining animal health and preventing the spread of diseases. The literature review identified
the transport sector as a key contributor to increased disease risk, necessitating stronger legislative responses to mitigate these risks. The FAO
considers live animal transport a significant factor in disease transmission due to the confined nature of transport conditions and the mixing of multiple
species. Many aquatic diseases listed by WOAH are known to be spread during transport; therefore, ensuring strict transport standards is essential to
preserve the health of aquatic animals. These are:

'l Sanitary standards ensure that aquatic animals are kept in clean environments, reducing the risk of cross-contamination, particularly in aquatic
species where waterborne pathogens can rapidly proliferate.
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'l Security standards require the use of transport containers, tanks, or enclosures that provide sufficient space, control water quality, and ensure
oxygenation for aquatic animals, while also allowing for feeding and health monitoring.

'l Welfare standards aim to reduce animal stress and suffering by regulating transport duration, handling methods, and water quality parameters
for aquatic species.

I'l Reporting standards require documentation detailing the aquatic animal's origin, destination, and transportation conditions, ensuring
accountability and facilitating traceability.

These regulations are essential to ensure the integrity of transported aquatic animals. It is widely regarded as a legal best practice to establish minimum
animal transport standards in line with international guidelines, such as those set by the International Air Transport Association (IATA) and the
Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES).

The data reveal that only 22% of countries have adopted a clear or generally functional legal framework addressing the transport of aquatic animals.
These countries have established standards that help mitigate the known disease risks associated with live animal movement, incorporating sanitary,
security, welfare, and reporting measures aligned with international best practices. Approximately 40% of countries have taken a partial legal approach.
In these jurisdictions, transport provisions may exist but are often incomplete, focusing, for example, on welfare or documentation while omitting
sanitary or biosecurity standards. Such fragmented legal coverage undermines the ability to prevent disease transmission during transport, a well-
documented pathway for aquatic animal disease outbreaks. The remaining 38% of countries have no identifiable legal standards governing the
transportation of aquatic animals. Given the biological vulnerability of aquatic animals during transport and the role this sector plays in cross-border
disease spread, establishing enforceable transport standards is not just a best practice—it is a necessity. Legislative frameworks should address not
only basic animal welfare but also pathogen containment, traceability, and risk-based controls, in alignment with international guidelines such as those
from the FAO, IATA, and CITES.

Capacity Building and Training
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The effectiveness of aquatic animal health management relies on the competence and expertise of personnel. Strengthening veterinary and aquatic
animal health professionals through continuous capacity building and training is a critical component of WOAH’s Performance of Veterinary Services
(PVS) Pathway. Ensuring that veterinary and aquatic animal health professionals remain informed of the latest research, standards, and best practices
enhances their ability to respond effectively to emerging health challenges. Incorporating capacity building into law ensures that aquatic animal health
services remain technically competent, well-resourced, and aligned with global best practices. It also reinforces the sustainability of health programs
beyond the life of donor-funded projects, supporting national ownership and institutional continuity.
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The results show that only 38% of countries have a legal framework that either clearly mandates or generally supports capacity building and training
for aquatic animal health professionals. This legal backing is essential to ensure ongoing professional development and institutional competence in
responding to disease outbreaks and implementing international standards. An additional 10% of countries have partial legal provisions in this area.
These often reflect general commitments to training or education but lack enforceable requirements, specific targets, or designated responsibilities.
As a result, implementation tends to be ad hoc or reliant on external donor support rather than embedded in national strategies. Strikingly, 52% of
countries have no identifiable legal provisions related to training or capacity development in aquatic animal health. This gap presents a significant
challenge for building long-term resilience in disease prevention and response systems. Without a legal obligation to invest in professional
development, countries risk falling behind in adopting evolving scientific practices and global health standards.
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Prevention

This section includes seven (7) key elements directed at developing surveillance programs, the legislative inclusion of veterinary services, oversight of
trade markets, inspections, and testing at border points. This benchmark generally refers to tools used in the prevention, early detection, mitigation,
and, when possible, eventual eradication of transmissible animal diseases. As used here, ‘surveillance’ refers to the systematic series of investigations
of a given population of aquatic animals to detect the occurrence of disease for control purposes, and which may involve testing samples of a
population.' ‘Control,” on the other hand, refers to specific interventions that range from simple mitigation of disease impacts to progressive control
or eradication of the disease.''® Both can occur in every aspect of veterinary services and aquatic animal disease prevention and are used here as a
single suite of activities, rather than as distinct operations. Laws do not treat them separately, and research to date does not provide a compelling
reason for their separate treatment. The same veterinary service laws often regulate those undertaking surveillance and control measures.

Surveillance and Control Objectives and Activities
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Establishing a comprehensive surveillance and control framework  in national legislation is essential for the effective management of aquatic animal
health. Well-articulated legal mandates serve multiple critical functions. First, they enhance coordination and collaboration by creating a common
reference point for different agencies and stakeholders involved in aquatic animal health. When surveillance responsibilities are clearly defined, along
with data collection, reporting, and response procedures, information flows more efficiently across sectors, including fisheries, veterinary services,
environmental agencies, and border control authorities. This legal clarity is particularly important for managing transboundary diseases, where the
timely sharing of surveillance data across regions can help prevent widespread outbreaks. Second, the presence of legal obligations tied to surveillance
and control activities supports better resource allocation . Clear legal mandates justify dedicated budget lines, staffing, laboratory infrastructure, and
training programs. Without a legal basis, surveillance efforts often remain underfunded, fragmented, or reactive rather than sustained and strategic.
Finally, embedding these objectives in law also allows for the integration of international standards and obligations —such as those of the World
Organisation for Animal Health (WOAH)—into national systems. This facilitates compliance with global reporting requirements and contributes to
international disease monitoring and early warning systems. In short, a well-defined legal framework for surveillance and control not only enhances
the technical quality of aquatic animal health systems but also strengthens the institutional capacity and governance structures necessary to deliver
results consistently and at scale.

"7 See WOAH definition, as provided by the Aquatic Animal Health Code.
18 The concept of ‘control’ in the context of animal health is not as uniformly defined as the one of ‘surveillance’. The term can have slightly different meanings in different
jurisdictions. For the sake of consistency, the definition here adopted is the one provided by WOAH in its Guidelines for Animal Disease Control (2014).
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The results show that 58% of countries have a legal framework that either clearly establishes or generally supports surveillance and control objectives
for aquatic animal health. This majority result is one of the few among the legal best practices assessed and reflects a positive trend in recognising the
importance of structured, enforceable mandates for disease monitoring and response activities. However, 24% of countries have only a partial legal
approach. In these jurisdictions, while some provisions may exist—such as references to disease reporting or general surveillance —key elements are
often missing. This may include a lack of specific responsibilities, absence of defined protocols, or unclear links to enforcement mechanisms. Partial
frameworks can limit the efficiency and consistency of surveillance efforts, potentially weakening coordination across agencies. Importantly, 19% of
countries have no identifiable legal provisions in this area. The absence of a legal foundation for surveillance and control represents a significant
vulnerability. It suggests that disease detection, reporting, and response mechanisms may rely heavily on informal practices or discretionary agency
actions, which risks delays and inconsistency, especially during emergencies.

Surveillance Mechanisms
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This best practice is the practical side of the preceding one. Where the former considers objectives, this one examines the specific mechanisms that
turn objectives into proactive tools to monitor the health of aquatic animals and detect, prevent, and respond to potential disease outbreaks among
aquatic animal populations. These mechanisms facilitate early detection and timely intervention, thereby mitigating risks to biodiversity and public
health. A well-structured surveillance system integrates real-time data collection, risk analysis, and continuous monitoring to improve disease control
strategies. Surveillance programs should include routine health checks, environmental sampling, pathogen detection, and reporting systems that
enable rapid data sharing across relevant stakeholders. Surveillance mechanisms are not optional features —they are essential components of a robust
health system. Legislating for regular monitoring, risk-based surveillance, and data sharing is a crucial step toward effective aquatic animal health
governance, particularly in an era of increasing transboundary disease risks.

The data indicate that only 31% of countries have a legal framework that provides either a clear or strong basis for implementing aquatic animal health
surveillance mechanisms. These frameworks typically support the development of structured monitoring systems, early detection protocols, and inter-
agency data sharing—critical tools for managing disease threats. In contrast, 40% of countries have only partial legal provisions in this area. These
may include general references to surveillance or disease monitoring but often lack specific mechanisms for implementation, such as mandated health
checks, environmental testing, or formal reporting pathways. Without such detail, surveillance activities tend to be reactive and inconsistent, limiting
their effectiveness in preventing outbreaks. A concerning 29% of countries have no identifiable legal basis for aquatic animal surveillance. In these
jurisdictions, the absence of legal mandates means that surveillance may not be conducted regularly or systematically, leaving countries vulnerable to
undetected disease spread and reducing their ability to meet international reporting obligations.
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Surveillance Coordination
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Effective surveillance coordination is a legal best practice that ensures aquatic animal health data are systematically collected, shared, and acted upon
across multiple authorities and jurisdictions. In many national contexts, responsibilities for disease surveillance are divided among various entities,
including veterinary services, fisheries departments, environmental agencies, and border control authorities. Legal provisions that explicitly require
coordination mechanisms—such as joint reporting systems, inter-agency working groups, and standardised protocols—are critical for ensuring that
surveillance efforts are not fragmented or duplicative. Such coordination enhances the reliability and timeliness of disease detection, supports a faster
response to emerging threats, and improves compliance with international reporting obligations. Without legal mandates for coordination, even well-
funded surveillance programs risk underperforming due to gaps in communication and unclear institutional roles.

The assessments show that 62% of countries have legal frameworks that clearly support or generally provide for surveillance coordination
mechanisms. This reflects strong recognition of the need for legally mandated collaboration among the multiple authorities involved in aquatic animal
health monitoring. However, 38% of the countries reviewed have either partial (2%) or no legal provisions (36%) for coordination. This substantial gap
presents a major risk, as fragmented or uncoordinated surveillance undermines early detection and rapid response efforts. In the absence of clearly
defined roles and coordination protocols, institutional silos can delay critical disease notifications and complicate response strategies—particularly in
emergencies or when dealing with transboundary diseases.

Veterinary Authority Surveillance and Control Activities

This best practice examines whether there is a general requirement for veterinary services (or AAHS as appropriate) as the lead agency for surveillance
and control programs. In some cases, these activities are led by other agencies, such as fisheries, without the direct involvement of specialised aquatic
animal health professionals. This lack of specific inclusion can create gaps in legal mandates, particularly where shared powers, coordination
mechanisms, and inter-agency collaboration are necessary.

Analysis of national legislation reveals a significant variation in the designation of veterinary services or aquatic animal health services (AAHS) as the
lead agencies responsible for surveillance and control activities. Only a small proportion of countries (21%) explicitly assign this leadership role to
veterinary authorities, while 79% show either gaps (60%) or unclear mandates (19%). In some jurisdictions, these critical functions are led by other
agencies such as fisheries departments, which may lack specialised aquatic animal health expertise. This fragmentation poses challenges for effective
disease management, as the absence of clear legal authority for veterinary professionals can hinder coordination, data sharing, and comprehensive
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response efforts. The lack of explicit legal inclusion of veterinary authorities creates risks of overlap, inefficiency, or even gaps in disease surveillance
and control.

Regular and Periodic Inspections
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Regular and periodic inspections play a critical role in safeguarding the health and welfare of wild aquatic animals by enabling proactive monitoring
and enforcement of health standards. These inspections encompass a range of activities, including entry onto premises, confiscation of materials,
intrusive sampling, and use of private property, and are conducted regardless of any prior suspicion or knowledge of violations. Effective legislation
should clearly define the frequency, scope, and responsible authorities for these inspections, recognising that high-risk sites—such as aquaculture
facilities, live animal markets, or import/export points—may require more frequent monitoring compared to low-risk locations, which might only
necessitate annual checks. Granting Veterinary Services or Aquatic Animal Health Services (AAHS) explicit legal authority to perform these inspections,
especially concerning wild aquatic animals, is essential for ensuring comprehensive oversight. Additionally, laws should stipulate clear procedures for
conducting inspections, define enforcement powers, and outline follow-up actions, thereby strengthening institutional capacity to maintain aquatic
animal health and welfare consistently.

The review of national legislation shows that 45% of jurisdictions have strong legal provisions supporting regular and periodic inspections for aquatic
animal health, with an additional 21% having sufficient provisions, and 24% reflecting gaps, and 10% lacking clarity or data. These inspections are
vital for proactive disease prevention, allowing authorities to detect issues before outbreaks occur. High-risk areas, such as aquaculture operations,
live animal markets, and border entry points, require more frequent inspections, while lower-risk sites may be inspected less often. The absence of
clear mandates or enforcement powers in some jurisdictions risks insufficient monitoring, delayed response, and weakened control of aquatic animal
health threats.

Testing at Border Points
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Testing at border points is a vital legal measure for jurisdictions that allow the import and export of wild aquatic species, serving as a frontline defence
against the introduction and spread of aquatic animal diseases. Border points—including customs offices, airports, seaports, and other designated
control locations —are critical checkpoints for monitoring the health status of aquatic animals entering or leaving a country. Although the specific points
of control may vary, effective legislation typically provides broad authority to conduct testing and inspections at all such entry and exit points. To
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manage aquatic animal health risks effectively, border points must be equipped with adequate infrastructure, trained personnel, and clear legal
mandates to perform health screenings, sample collections, and quarantine measures as needed. This legal framework ensures that both legal and
illegal shipments are scrutinised, minimising the risk of disease transmission across borders and supporting national and international biosecurity
objectives.

While one-half of jurisdictions have strong legal frameworks enabling testing at border points, the remaining half display varying degrees of legal
insufficiency that undermine effective disease prevention. Approximately 31% of countries have only partial provisions —for example, they may
reference testing in principle but fail to specify which species, pathogens, or border locations are covered, or they do not provide enforcement
mechanisms to ensure testing occurs. In 17% of jurisdictions , the legal framework is either silent or severely underdeveloped, meaning there is no
reliable legal basis to perform aquatic animal health checks at border crossings. These gaps carry significant implications: without consistent,
enforceable authority to test at border points, countries remain vulnerable to the unintentional import or export of diseased animals, contaminated
equipment, or pathogen-laden water. In many cases, even legally permitted shipments may bypass meaningful health inspection if testing is not
required or enforced.
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Response

This component is comprised of seven (7) best practices that address the use of disease data, reporting requirements, inclusion of diseases in
legislation, quarantine requirements, and emergency response and mitigation. This component refers to the informational tools that are part of
surveillance systems but focuses solely on gathering, analysing, and sharing data. While some countries may already facilitate the collection of aquatic
animal disease data, veterinary services may require additional legal authority to gather and later share this information with other government agencies,
countries, and international organisations.

Emergency Response Planning
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Legal frameworks that incorporate provisions on emergency response planning provide a structured blueprint for coordinated and timely action
among diverse stakeholders —including government agencies, veterinary and aquatic animal health services, environmental authorities, industry actors,
and the public. Disease outbreaks and health threats affecting aquatic animal populations can range from localised infections to rapidly spreading
epidemics, including diseases transmissible to humans (zoonoses), which pose significant risks to biodiversity, food security, and public health.
Effective emergency response planning in law ensures that protocols for detection, notification, containment, mitigation, and recovery are clearly
defined and actionable. This includes outlining responsibilities, resource mobilisation, communication strategies, and decision-making processes
tailored to address outbreaks originating in both farmed and wild aquatic species. Embedding such planning in legal frameworks enhances
preparedness, facilitates rapid and coordinated interventions, and ultimately reduces the social, economic, and ecological impacts of aquatic animal
disease emergencies.

Only 55% of the countries reviewed have explicit emergency response planning provisions in their legal frameworks, and another 10% have a sufficient
legal basis, demonstrating a solid commitment to preparedness and coordinated action in the face of aquatic animal disease outbreaks. In other
words, over half of the jurisdictions reviewed have clear, actionable protocols enabling swift detection, notification, containment, and mitigation efforts.
However, 10% of the countries have only a partial approach, often lacking comprehensive coordination mechanisms or detailed resource allocation
plans necessary for effective emergency responses. Notably, 26% show a complete gap, with no legal provisions addressing emergency response
planning, leaving them vulnerable to delayed or disorganised actions during outbreaks. This lack of preparedness can significantly undermine the
ability to protect aquatic animal health, biodiversity, and public health, especially considering the growing threat of zoonotic diseases. Strengthening
legal mandates around emergency response planning is therefore crucial to ensure rapid, coordinated, and effective interventions across sectors and
jurisdictions.
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Veterinary Authority to Notify WOAH of Notifiable Diseases
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The Aquatic Animal Health Code mandates that veterinary authorities notify the World Organisation for Animal Health (WOAH) within 24 hours upon
detection of a listed aquatic animal disease. Timely notification is crucial for global disease monitoring, early warning, and coordinated response efforts.
While many countries have legal frameworks requiring disease reporting, a common legal gap is the absence of clear designation of the authority
responsible for submitting these notifications. Often, this duty is assigned broadly to government agencies without explicitly defining the role of
veterinary services or aquatic animal health authorities. Clear legal provisions that explicitly empower and obligate veterinary authorities to report to
WOAH are essential to ensure compliance, accountability, and consistency in international disease surveillance systems.

Only 21% of the countries reviewed have clear (7%) or adequate (14%) legal provisions explicitly empowering veterinary authorities to notify WOAH
of notifiable aquatic animal diseases within the required 24-hour timeframe, reflecting a strong commitment to international reporting obligations.
Another 19% show partial compliance, with reporting duties in place but unclear which authority is responsible, often leading to ambiguity between
veterinary services and other government agencies. However, a significant 60% of jurisdictions display a complete gap, with no specific legal mandate
assigning notification responsibilities to veterinary authorities. This widespread lack of clarity undermines timely and consistent disease reporting,
which is critical for global surveillance and rapid response to aquatic animal health threats. Strengthening legal frameworks to clearly designate and
empower veterinary authorities for WOAH notification is vital to enhance accountability and support effective international cooperation.

List of Notifiable Aquatic Animal Diseases
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An effective response to aquatic animal disease outbreaks depends on timely and accurate reporting by all relevant stakeholders, including
veterinarians, aquatic biologists, ecologists, hunters, and wildlife rehabilitators. To facilitate this, national authorities—such as veterinary services or
aquatic animal health services (AAHS) —must establish clear, legally binding guidelines that specify which diseases are notifiable and require mandatory
reporting. Many jurisdictions maintain official lists of notifiable diseases within their animal health legislation, encompassing those that affect aquatic
species. These lists serve as critical tools to trigger surveillance, containment, and control measures. Importantly, the lists must be regularly reviewed
and updated to incorporate emerging pathogens and evolving scientific knowledge, ensuring that disease monitoring remains responsive and effective.
Clear legal mandates for reporting and updating notifiable disease lists are essential to safeguarding aquatic animal health and supporting national
and international disease control efforts and vulnerabilities.
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Only 29% of the countries reviewed have comprehensive legal frameworks that maintain official, up-to-date lists of notifiable aquatic animal diseases,
clearly outlining mandatory reporting requirements. An additional 10% show substantial compliance, while 17% have partial gaps, often maintaining
lists but lacking provisions for regular review and updates to address emerging threats. A significant 45% exhibit a complete gap, with no formal lists
for aquatic diseases. This deficiency hampers early detection and coordinated responses to outbreaks, leaving aquatic populations vulnerable to
uncontrolled disease spread. Many jurisdictions with partial approaches fail to integrate emerging pathogens promptly, limiting the effectiveness of
surveillance and control measures.

Aguatic Animal Quarantine Requirements

Quarantine requirements are fundamental legal measures designed to prevent the introduction and spread of infectious diseases among aquatic animal
populations. While traditionally applied within the domestic pet and aquaculture trade, effective quarantine protocols are increasingly recognised as
essential for wild and ornamental aquatic species due to their potential role in disease transmission through international and domestic movement.
Proper quarantine involves isolating animals for a specified period, monitoring for signs of disease, and conducting diagnostic testing before allowing
integration into existing populations. By legally mandating quarantine, jurisdictions can reduce the risk of introducing novel pathogens, safeguard
native ecosystems, and protect public and animal health. Comprehensive quarantine regulations also facilitate compliance with international health
standards, supporting global efforts to control aquatic animal diseases.

Only 2% of countries fully implement robust legal quarantine requirements that cover both wild and ornamental aquatic species, reflecting a minimal
adoption of comprehensive quarantine measures. About 12% have substantial regulations that apply quarantine primarily to domestic or aquaculture
species, but lack explicit provisions for wild or ornamental animals. Furthermore, 69% demonstrate weak or inconsistent quarantine frameworks that
fail to enforce isolation periods, health monitoring, or diagnostic testing effectively. This widespread legal deficiency compromises biosecurity efforts,
potentially allowing invasive pathogens to threaten native aquatic ecosystems and public health. Strengthening quarantine laws to explicitly include all
relevant aquatic species and align with international standards is critical for mitigating disease risks and supporting sustainable aquatic animal health
management. The majority, 17%, show no legal quarantine requirements, which greatly increases the risk of disease introduction and spread through
international and domestic trade and movement.

International Collaboration
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Recent intercontinental disease crises, such as the widespread emergence and transmission of Highly Pathogenic Avian Influenza (HPAI) H5N1, have
underscored the critical need for a coordinated international approach to managing aquatic animal diseases. While HPAI H5N1 primarily affects birds,
it has increasingly been detected in marine mammals—including seals and sea lions—demonstrating the virus’s potential to impact a broad range of
aquatic species. For instance, in February 2025, four seals died along the Norfolk coast in England after contracting HPAI, raising urgent concerns
about the risk of transmission to marine wildlife and the broader ecological consequences.

Effective international coordination in response to such outbreaks involves multiple components. These include timely cross-border communication
and data sharing between affected countries and international organisations, joint surveillance and monitoring efforts to track disease spread,
harmonisation of biosecurity and containment measures, and collaborative research to better understand transmission dynamics and control options.
Legal frameworks that mandate and facilitate these cooperative actions enable countries to mount a unified response, pool resources, and align
policies, reducing the likelihood of uncontrolled outbreaks. This level of coordination is particularly vital for aquatic animal diseases, given the
transboundary nature of marine ecosystems and the interconnectedness of wild and farmed aquatic populations.

Only 2% of countries have fully developed and comprehensive legal frameworks that mandate robust international collaboration in aquatic animal
disease management. Another 24% of jurisdictions demonstrate substantial regulation, with clear legal provisions supporting cross-border
communication, joint surveillance, and coordinated response mechanisms. Meanwhile, 24% have partial legal measures—such as informal data
sharing agreements or non-binding cooperation frameworks—but these often lack enforcement or integration into national law. However, 50% of
countries exhibit significant gaps or no regulation on international collaboration, limiting their capacity to engage in effective cross-border disease
control. Given the transboundary nature of aquatic animal diseases like HPAI H5N1, strong legal mandates facilitating international cooperation are
critical to protecting marine biodiversity, public health, and economic interests. Strengthening these legal frameworks will enhance countries’ ability
to respond collectively and mitigate widespread outbreaks.
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Enforcement

This component has five (5) key elements, which address the enforcement powers of domestic authorities, investigation, health assessment, and short-
term care of seized animals. Enforcement refers to the mechanisms in place to ensure that requirements for preventing the spread of zoonotic diseases
are met. Some jurisdictions reviewed have enforcement mechanisms within veterinary services. For example, a country may require those with a
veterinary license to report on suspected breaches of safety regulations. Veterinarians may require legal authority to enforce regulations, including the
right to enter property, confiscate property, and report violations. They may also require an expansion of authority into CITES implementing legislation.

Enforcement Powers

This best practice focuses on identifying the authority legally empowered to enforce regulations concerning wild aquatic animals, particularly in
situations where their health is at risk. Effective enforcement is crucial across various sectors - including fisheries, oceanaria, and the live pet trade to
mitigate harmful practices, uphold biosecurity measures, and prevent the spread of aquatic animal diseases. At a minimum, enforcement powers
should include the authority to:

I'l Conduct searches
I'l Inspect documents
'l Obtain records

'l Carry out seizures

A majority (62%) of all countries reviewed demonstrate a strong (24%) or substantial (40%) legal foundation granting clear enforcement powers related
to aquatic animal health. Another 24% have partial regulations that outline some enforcement authorities but lack the full range or clarity needed for
effective action. However, 12% of jurisdictions have limited or no formal enforcement powers designated, which risks undermining compliance and
disease control efforts. The presence of robust enforcement authority —including the ability to conduct searches, inspections, and seizures—is vital to
ensure that laws protecting aquatic animals are not merely symbolic but actively upheld.

Uncharted Waters: A Comparative Study of the Laws Governing the Health of Wild Aquatic Animals 82
© Legal Atlas and WOAH 2026



Shared Enforcement Powers

) ! (! (! !

To achieve efficient and effective enforcement of aquatic animal health regulations, legal frameworks must clearly delineate enforcement
responsibilities among relevant agencies according to their expertise and operational capacities. This clarity helps avoid confusion, duplication of
efforts, or enforcement gaps that can undermine disease control measures. Equally important are legal provisions that establish formal mechanisms
for inter-agency cooperation, such as joint enforcement teams, shared databases, coordinated inspections, and mutual assistance protocols. These
cooperative arrangements ensure that enforcement actions are well-coordinated, comprehensive, and timely, maximising resource use and regulatory
compliance. In the absence of clearly assigned and coordinated enforcement powers, enforcement activities risk being fragmented, inconsistent, or
ineffective, which can hinder the prevention, detection, and control of aquatic animal diseases at both national and transboundary levels.

Only 36% of countries reviewed have clear and comprehensive legal frameworks that assign enforcement responsibilities among relevant agencies
while establishing formal cooperation mechanisms. About 14% show substantial regulation in this area, but 14% provide only partial coverage, often
lacking the necessary clarity on inter-agency roles or collaboration protocols. Notably, 36% of jurisdictions either have minimal provisions or no
coordinated enforcement structures, leading to potential overlaps, enforcement gaps, or inefficiencies. This fragmentation can weaken disease
prevention and control efforts, especially given the complex nature of aquatic animal health governance that often spans multiple sectors and
authorities.

Investigative Authority of Veterinary  Services (or AAHS as appropriate)

0&' ! & ! ! & !

This best practice underscores the critical importance of explicitly granting veterinary services or aquatic animal health services (AAHS) clear legal
authority to conduct investigations related to aquatic animal health. Such authority empowers these agencies to proactively identify, investigate, and
address violations that threaten aquatic animal populations and ecosystems. In particular, investigative powers are essential for monitoring the often
complex and covert trade of aquatic wildlife and their products, which frequently occurs in violation of both domestic regulations and international
agreements. By equipping veterinary authorities with robust investigative mandates, legal frameworks enhance enforcement effectiveness, support
compliance with health and conservation standards, and contribute to safeguarding biodiversity and public health.

A majority (57%) of countries reviewed provide veterinary services or aquatic animal health services (AAHS) with clear legal authority to conduct
investigations related to aquatic animal health, highlighting a significant gap in enforcement capacity. While 17% have substantial regulations granting
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investigative powers, 10% have only partial provisions, and 17% lack such authority altogether. This inconsistency limits the ability of veterinary
agencies to proactively detect and address illegal activities, such as unauthorised trade and disease violations, that threaten aquatic animal populations
and ecosystems. Without explicit legal mandates, investigations risk being delayed or obstructed, undermining enforcement efforts and compliance
with both national and international health and conservation standards. Strengthening investigative authority within legal frameworks is therefore
essential to bolster disease control, protect biodiversity, and uphold public health safeguards.

Post-Seizure Requirements

Post-seizure requirements encompass essential procedures to ensure the health and welfare of seized wild aquatic animals. This includes three key
components:

I'l Health Assessment - Veterinary health assessments should occur promptly after seizure. Laws should specify when such assessments are
mandatory (e.g., in cases of disease suspicion or poor welfare), who is authorised to conduct them (qualified veterinarians or aquatic animal
health professionals), and the scope of required examinations (physical checks, lab tests, and quarantine evaluations).

I'l Short-Term Care - the first hours and days after seizure are critical for animal survival. Laws should establish clear legal procedures for
handling, transport, dietary needs, and pathogen prevention.

I'l Quarantine Services - Seized wild aquatic animals may pose biosecurity risks, necessitating legally mandated quarantine measures. Laws
should define quarantine protocols, including duration, facility standards, and ongoing health monitoring to prevent disease transmission and
safeguard both the animals and their environment.

Only 7% of countries reviewed have comprehensive legal provisions covering all essential post-seizure requirements for wild aquatic animals,
indicating a significant regulatory gap in this area. About 24% have substantial regulations that include some but not all critical components, while
24% have partial provisions, and 45% lack any specific legal framework. The majority of laws focus on basic aspects of seizure but often omit detailed
mandates for timely veterinary health assessments, clear guidelines on short-term care, or quarantine protocols. This lack of clarity and completeness
can jeopardise the welfare of seized animals and increase biosecurity risks by allowing potential disease spread.
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Offences and Penalties

This component has four (4) best practices, addressing key management concepts - violations of disease reporting requirements, market restrictions
and closures, disease containment protocol, and transport welfare standards. Fines and penalties are the sanctions applied for violating laws or
regulations designed to implement veterinary services and prevent the emergence and spread of disease events involving animals and humans. In all
instances, the fine or penalty charged should be adequate to deter the veterinary services provider from future criminal behaviour but should not be
so extreme that it remains unenforced, incentivising avoidance, or a refusal to report disease events.

Failure to Meet Disease Emergence Reporting Requirements

Many of the key elements identified for this best practice emphasise the effectiveness of establishing a legal basis for governmental agencies and or
veterinary services to be engaged in monitoring and reporting disease emergence. This legal basis may be established by explicitly including
governmental agencies or veterinary service providers in the surveillance provisions of legislation, which, in turn, allows these agencies or service
providers to be sanctioned through the legislation’s penalties provision. It is essential that these entities are required to report disease emergence in
wildlife, including wildlife that is farmed, due to the nexus between wildlife and disease events that involve humans and animals.

Only 10% of the countries reviewed have fully established legal frameworks that mandate timely and effective reporting of disease emergence by
governmental agencies or veterinary services, highlighting a significant gap in compliance mechanisms. About 21% have substantial regulations that
include clear reporting requirements and enforcement provisions, while 38% show partial legal engagement in disease emergence reporting. A
significant percentage (31%) have no legal provisions addressing this critical aspect. The majority of jurisdictions either lack explicit mandates for
veterinary or governmental authorities to monitor and report emerging diseases in wild and farmed aquatic animals or fail to integrate penalties that
ensure compliance. Without robust legal requirements and enforcement mechanisms, opportunities for early detection and containment of aquatic
animal diseases are missed, increasing risks to animal and public health.

Failure to Implement Outbreak Containment Protocols
& ! (! &l !

Legal frameworks should explicitly address the consequences and accountability measures for failure to implement prescribed outbreak containment
protocols. Containment protocols—including quarantine, movement restrictions, disinfection procedures, and culling—are critical for limiting the
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spread of aquatic animal diseases once detected. When these measures are not properly executed, disease outbreaks can rapidly escalate, threatening
aquatic ecosystems, commercial industries, and public health. A robust legal best practice involves establishing clear obligations for responsible
parties, along with enforceable penalties or sanctions for non-compliance. This legal clarity incentivises prompt and effective action during disease
emergencies and ensures that all stakeholders—whether government agencies, private sector operators, or individuals—adhere to containment
requirements. Without such provisions, enforcement may be inconsistent or ineffective, undermining disease control efforts and increasing the risk of
widespread outbreaks.

Only a small fraction of countries —approximately 7% —have laws that fully and establish enforceable consequences for failing to implement outbreak
containment protocols. These countries provide explicit legal mandates for actions such as quarantine, movement restrictions, disinfection, and culling,
and they pair those mandates with accountability mechanisms to ensure compliance. An additional 14% have strong provisions that meet legal best
practice standards but may require some interpretation or cross-referencing to fully understand their scope. Together, these represent the small
minority of jurisdictions where containment failures can be met with legal consequences.

In contrast, the vast majority — 79% —have no meaningful legal provisions to address what happens when outbreak containment protocols are ignored,
delayed, or inadequately applied. This leaves significant gaps in the enforceability of disease control measures. In practice, this means that even if a
serious aquatic disease is detected, there may be no legal basis to compel timely containment actions or to penalise failures by public or private
actors. Without consequences for non-compliance, containment protocols risk becoming optional rather than obligatory. This undermines national
and regional efforts to prevent disease spread, particularly in interconnected aquatic environments where delays in one jurisdiction can have cascading
effects. To close this gap, legal frameworks must not only define appropriate containment responses—they must require them, assign clear
responsibilities, and include enforceable penalties for failure to act.

Failure to Adhere to Disease Containment Protocol

Effective aquatic animal health legislation not only requires reporting of notifiable diseases but also clearly defines specific protocols to prevent further
disease spread following detection. These containment protocols typically include quarantine measures, movement restrictions, testing and monitoring
of infected populations, and decontamination procedures. The most robust legal frameworks explicitly empower governmental agencies or veterinary
services to enforce these protocols, granting them the necessary authority to oversee and manage disease control efforts. This legal authority is crucial
to ensure compliance and to enable swift intervention when outbreaks occur. Given the critical interface between wildlife, aquatic animal health, and
public health, containment laws must also facilitate the quarantining and testing of infected wild aquatic animals to address potential zoonotic risks
and prevent cross-species transmission. Failure to adhere to legally mandated containment protocols can exacerbate outbreaks, making explicit
enforcement provisions and penalties essential components of an effective disease management strategy.
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While 28% of countries demonstrate strong legal frameworks requiring compliance with disease containment protocols, nearly three-quarters reveal
gaps that could undermine outbreak control efforts. The top-performing jurisdictions —comprising approximately 7% best practice and 21% good
practice —have clear legal mandates that not only define containment measures but also establish enforceable obligations to follow them. These
frameworks empower competent authorities to ensure compliance and impose penalties when protocols such as quarantine, movement restrictions,
and decontamination are ignored or violated. In these countries, failure to adhere to containment procedures is treated as a serious offence with legal
consequences, reinforcing accountability across both public and private sectors.

In contrast, 48% of countries fall into the partial gap category , Where containment protocols may be mentioned but are inconsistently applied,
lack enforcement provisions, or fail to assign responsibility. These legal ambiguities often result in uneven or delayed implementation, especially
during emergencies involving multiple jurisdictions or high-value aquatic species. An additional 24% of countries exhibit complete legal gaps , with
no meaningful requirements or consequences related to containment compliance. In such settings, even when disease threats are identified and
containment protocols are technically available, there is no legal mechanism to ensure they are followed. This exposes aquatic ecosystems, trade
networks, and public health systems to elevated risks, as uncontrolled outbreaks can escalate quickly and cross borders.

Violation of Welfare Standards for Transport

The transport of live aquatic animals plays a critical role in the spread of infectious diseases due to the confined conditions and the mixing of multiple
species during transit. These conditions can facilitate rapid transmission of pathogens, many of which are listed by the World Organisation for Animal
Health (WOAH) as significant risks associated with transport. Consequently, the transport sector represents a major pathway for disease introduction
and dissemination across regions and ecosystems. Violations of established welfare standards—such as inadequate space, poor water quality,
insufficient oxygenation, or improper handling—can exacerbate stress and susceptibility to disease, further increasing the risk of outbreaks. Strong
legislative measures are therefore essential to enforce welfare standards during transport, ensuring both animal well-being and the mitigation of disease
risks. Robust legal frameworks that clearly define responsibilities, monitoring requirements, and penalties for non-compliance are vital for safeguarding
aquatic animal health throughout the transport process.

Only 29% of countries have legal frameworks that firmly address violations of welfare standards during the transport of live aquatic animals. These
jurisdictions include both best and good practices, with laws that clearly define minimum welfare conditions, assign monitoring responsibilities, and
establish enforceable penalties for non-compliance. These provisions are essential for minimising stress and reducing the risk of disease transmission,
especially during high-density or long-distance shipments. By requiring adequate water quality, oxygenation, handling protocols, and species
separation, these laws protect both animal welfare and public or environmental health.
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However, the majority of countries—71% —have legal gaps in this area, with 26% showing partial provisions and 45% lacking any meaningful
enforcement measures . In countries with partial frameworks, welfare standards may be referenced in general terms but lack specificity or
enforceability, making it difficult for authorities to take action when violations occur. In those with complete gaps, there are no clear legal requirements
to prevent overcrowding, poor water conditions, or other stress-inducing practices during transport. This absence of regulation increases the risk of
pathogen spread across facilities, regions, and even international borders, particularly where live animal trade is frequent or poorly monitored. Without
strong legal obligations and consequences, transport becomes a critical weak point in aquatic biosecurity, undermining broader disease control
efforts. To address this vulnerability, countries must prioritise the legal enforcement of welfare standards , recognising that safe, humane transport
is not only an animal welfare issue but also a core component of aquatic animal health management.
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Annex

Legal Atlas Platform

The Legal Atlas legal intelligence platform plays a central role in the assessment effort, serving as
a repository for and generator of various forms of geo-referenced legal data. The platform
structures and visualises laws across countries, allowing researchers to search, compare, and
analyse legal frameworks. It is designed for policymakers, enforcement officials, researchers, and
NGOs. It features tools such as interactive maps, side-by-side comparisons, and topic-specific
databases (e.g., wildlife trade, wildlife disease, and treaties/best-practice assessments).

Legislative Database

The research involved compiling legal frameworks governing aquatic animal health in 44
jurisdictions (including two jurisdictions not assessed in this report). Together, they represent a
variety of legal traditions (common law, civil law, customary law), as well as economic and wildlife
trade circumstances.

The knowledge gathered through the compilation and review of legal frameworks for 208
jurisdictions on freshwater resources and 196 on wildlife trade has informed the design of the
assessment methods. The legal frameworks for all jurisdictions can also be accessed in the Legal
Atlas® platform.

Figure 1. Legal Atlas™ platform, Legal Frameworks
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Best Practices Database

Results of the best practice assessment can also be accessed through the Legal Atlas® platform
in the Best Practices database after selecting the Aquatic Animal Health topic."® This is a
restricted topic, however, and permission for access must be obtained from WOAH. The image
below displays the Best Practice database for a different topic, which is freely accessible.

Figure 2. Legal Atlas™ platform,  Freshwater
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Best Practice Methods

The assessments in this report are based on a set of 34 legal best practices, collaboratively
designed by Legal Atlas and WOAH, comprising 59 individual inquiries. The full assessment
includes responses to 2,478 inquiries covering 42 jurisdictions. A separate report details all
assessment methods, best practices, and inquiries.

In brief, a ‘legal best practice’ is a metric for assessing the quality of identified concepts in law. In
practice, this translates into statements that propose what content a law should have to achieve
a particular outcome, or because it forms a key part of the regulatory approach, i.e., to safeguard
a right or secure the proper management of a resource.

Example

Does the law governing the application of wildlife trade regulations clearly apply to
the entire territory over which the country exercises sovereign powers?

Assessments take a result-oriented approach. In other words, the review is not looking for specific
language but any provision or combination of provisions that will achieve the result targeted by
the inquiry. In the preceding example, the result can be achieved through any provision that
defines the territorial application of the law, which can be formulated in various ways.

19 www.legal-atlas.net - an account is required, but access is free. Access to the Aquatic Animal Health topic is
restricted.
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Environmental & Anthropogenic Threats

TABLE 12. Environmental and Anthropogenic Main Threats

Threat / Driver Description Citations

Habitat Fragmentation Fragmentation across life-cycle habitats (e.g. between breeding and overwintering sites) increases stress, alters immunity,|Becker et al., 2023'%°
and elevates infection risk in amphibians.

Climate Change Shifts in temperature and hydrology affect parasite virulence, host resistance, seasonal infection cycles, and geographic|Marcogliese, 2008;'*
range expansion of pathogens and vectors. Yuan & Yang, 202412
Ocean Acidification Not yet directly linked to specific aquatic disease outbreaks, but known to impair shell formation, stress physiology, and|Yuan & Yang, 2024

host immune systems in molluscs and fish.

Harmful Algal Blooms|Intensified by nutrient runoff and warming; can cause mass fish kills and toxin accumulation in filter feeders, affecting both|Berdalet et al., 2016;'3
(HABS) aquatic animal and human health. Turner et al., 2021;'4
Yuan & Yang, 2024

Pollution (Heavy Metals,|Mercury, PCBs, microplastics, and phthalates disrupt immunity, gut microbiota, and reproductive health in fish, molluscs,|Norman et al., 2023;?°
POPs) and marine mammals. Lusher et al., 2017.%2%

120 Becker, C. G., Zamudio, K. R., & Haddad, C. F. B. (2023). Habitat fragmentation increases parasite exposure and alters immunity in amphibians. Global Change Biology, 29(2), 345-360.
121 Marcogliese, D. J. (2008). The impact of climate change on the parasites and infectious diseases of aquatic animals. Revista Cientifica, 27(2), 19-38. https://doi.org/10.20506/rst.27.2.1803
122 Yuan, S., & Yang, J. (2024). Climate-induced shifts in host-pathogen dynamics in aquatic systems: A global synthesis. Aquatic Ecology Reviews, 14(1), 1-23.

123 Berdalet, E., Fleming, L. E., Gowen, R., Davidson, K., Hess, P., Backer, L. C., ... & Enevoldsen, H. (2016). Marine harmful algal blooms, human health and wellbeing: Challenges and opportunities
in the 21st century. Journal of the Marine Biological Association of the United Kingdom, 96(1), 61-91.

124 Yuan, S. & Yang, J. (2024)

125 Norman, S. A., Palic; D., Savage, A. C. N. P., Plon, S., Shields, S., & Venegas, C. (2023). Editorial: Aquatic One Health,The intersection of marine wildlife health, public health, and our oceans.
Frontiers in Marine Science, 10, 1227121

126 | usher, A. L., Hollman, P. C. H., & Mendoza-Hill, J. J. (2017). Microplastics in fisheries and aquaculture: Status of knowledge on their occurrence and implications for aquatic organisms and food
safety. FAO Fisheries and Aquaculture Technical Paper No. 615. Rome: FAO.
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Ballast Water / Introduced|introduces pathogens (e.g. Vibrio cholerae), HAB species (Alexandrium, Gymnodinium), and parasite hosts (e.g. trematode-|Levy, 2004

astaci) in European rivers.

Species carrying snails).

Noise Pollution & Vessel|Disturbs animal behavior and migration; associated with stranding events and elevated stress responses in marine|Lascelles et al.,
Traffic mammals. 2014.%%7

Invasive Species Can bring novel pathogens, outcompete native hosts, or alter local ecological dynamics, e.g., crayfish plague (Aphanomyces

Pathogen Threats by Taxa

TABLE 13. Molluscs: Examples Diseases of Concern

Specific Agent or Example

Notes on Impact or Concern

Citation

Bonamia ostreae, Bonamia exitiosa,
Marteilia refringens, Perkinsus
marinus, Perkinsus olseni,
Xenohaliotis californiensis, Abalone
herpesvirus

Multiple WOAH-listed pathogens affect wild and farmed molluscs, particularly oysters, clams,
and abalone. Bonamia spp. and Marteilia refringens are linked to significant mortality.

WOAH, 2023.*%#

Toxic dinoflagellates (e.g.,
Alexandrium, Gymnodinium)

Cause paralytic shellfish poisoning (PSP) in humans; affect filter-feeding molluscs and indirectly
impact fish.

Levy, 2004; WHO, 2003.*%°

Fasciola hepatica (liver fluke)

Uses freshwater molluscs of genus Lymnaea as intermediate hosts; zoonotic concern in regions
with livestock.

Levy, 2004.1%°

127 | ascelles, B. G., et al. (2014). Migratory marine species: their status, threats and conservation management needs. Aquatic Conservation: Marine and Freshwater Ecosystems, 24(S2), 111-127.

https://doi.org/10.1002/agc.2512

128 WOAH. (2023). Quarterly situation report on aquatic animal health — 2nd quarter 2023: Molluscs.
129 WHO. (2003). Guidelines for safe recreational water environments: Volume 1 — Coastal and fresh waters. Geneva: WHO.
130 | evy, K. (2004). Neglected consequences: Role of introduced aquatic species in the spread of infectious diseases. *EcoHealth, 1(3), 296-305.
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affected waters.

Vibrio cholerae Introduced via ballast water; can contaminate molluscs and fish. Causes human cholera | Levy, 2004; WHO, 2003.
outbreaks.
Pfiesteria piscicida Toxin-producing dinoflagellate causing fish kills and neurological effects in humans exposed to | Shoemaker et al., 2001**

Centrocestus formosanus Zoonotic fluke; spread via snails and fish in aquaculture. Molluscs may play a role in transmission
cycles.

Mitchell et al., 20052

TABLE 14. Crustaceans: Examples of Diseases of Concern

Specific Agent or Example

Notes on Impact or Concern

Citation

White Spot Syndrome Virus (WSSV) Highly contagious virus causing mass mortality in shrimp; reported in 26 countries | WOAH, 2023"*
and territories.

Yellowhead Virus (YHV-1) Major cause of shrimp mortality in Southeast Asia; found in China, Madagascar, | WOAH, 2023
and Thailand.

Aphanomyces astaci (crayfish plague) Oomycete pathogen; recurring outbreaks in 10 countries including UK and ltaly. . | WOAH, 2023

Decapod Iridescent Virus 1 (DIV1) Listed in 2022; reported in China and Chinese Taipei. Causes high mortality in | WOAH, 2023
shrimp and crayfish.

Hepatobacter penaei Reported in 8 countries in the Americas. Causes necrotising hepatopancreatitis in | WOAH, 2023
shrimp.

Taura Syndrome Virus (TSV) Reported in Honduras, Madagascar, and Thailand; affects juvenile shrimp with | WOAH, 2023
high mortality.

131 Shoemaker, R. C., Lawson, S. A, & Ryan, J. C. (2001). Pfiesteria: Human health effects and diagnosis. *Environmental Health Perspectives, 109%(5), 563-568.
132 Mitchell, A. J., Overstreet, R. M., Goodwin, A. E., & Brandt, T. M. (2005). Spread of an exotic fish-gill trematode: *Centrocestus formosanus* in the USA. *Journal of Aquatic Animal Health, 17*(4),

264-267.

133 WOAH (2023c). Quarterly situation report on aquatic animal health — 3rd quarter 2023: Crustaceans. https://www.woah.org
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Macrobrachium rosenbergii nodavirus (white tail | Reported in Korea and Thailand; affects freshwater prawns, causing muscle | WOAH, 2023
disease) necrosis.
Various bacteria (e.g. Vibrio wvulnificus, V. | Cause severe illness in humans via shellfish consumption, especially raw. Wittman & Flick, 1995
parahaemolyticus, V. cholerae)

Shellfish-borne enteric viruses (e.g. Norwalk virus, | Contamination from fecal sources; linked to public health outbreaks from raw | Wittman & Flick, 1995; Rose

Hepatitis A) oysters. & Sobsey, 1993

Bacterial infections in crabs (e.g. Vibrio, Aeromonas, | Lead to septicemia and mortality; underreported in wild crustaceans. Wang, 2011*3¢

Pseudomonas)

Bacteria and viruses in estuarine bivalves Molluscs concentrate pathogens from water; management requires sanitation and | Behringer and  Duermit-
monitoring. Morea,2021%7

TABLE 15. Fish: Examples Diseases of Concern

Specific Agent or Example Notes on Impact or Concern Citation

Infectious salmon anaemia virus | Confirmed outbreaks in USA (2022) per WOAH reports. Highly contagious virus affecting salmon aquaculture, with | WOAH, 2023.1%
(ISAV) historical outbreaks in North America and Europe.

Viral haemorrhagic septicaemia | Affects a wide range of freshwater and marine fish. Recurrences reported in Romania in 2023. Economic and | WOAH, 2023
virus (VHSV) ecological impact in Europe and North America.

134 Wittman, R. J., & Flick, G. J. (1995). Microbial contamination of shellfish: Implications for public health. *Annual Review of Public Health, 16*, 123-140.

135 Rose, J. B., & Sobsey, M. D. (1993). Viral pollution of the marine environment. In A. H. Robertson (Ed.), *Shellfish and Public Health* (pp. 57-76). Springer.
136 Wang, W. (2011). Bacterial diseases of crabs: A review. *Journal of Invertebrate Pathology, 106*(1), 18-26. https://doi.org/10.1016/}.jip.2010.09.018

137 Behringer, D. C., & Duermit-Moreau, E. (2021). Crustaceans. In C. M. C. M. Gibbons (Ed.), *Aquatic Animal Health* (pp. 95-116). Elsevier.

138 WOAH. (2023). Quarterly situation report on aquatic animal health, 1st Quarter 2023: Fish. World Organisation for Animal Health.
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Infectious haematopoietic necrosis | Affects salmonids, especially in colder climates. Reported outbreaks in aquaculture and wild fish. Spread through | WOAH, 2023
virus (IHNV) trade and water systems.
Aphanomyces invadans (EUS) Fungal pathogen causing epizootic ulcerative syndrome; confirmed in Malawi in 2023 affecting African catfish. | WOAH, 2023
Spreads in freshwater systems.
Koi herpesvirus (KHV) Causes mass mortality in koi and carp. Recurrence confirmed in South Africa. Spread by ornamental fish trade. WOAH, 2023
Tilapia lake virus (TiLV) Emerging viral threat to tilapia. Affects food security in low- and middle-income countries. Documented in Asia, Africa, | WOAH, 2023
and Latin America.
Myxobolus  cerebralis  (whirling | Protozoan parasite of salmonids. Damages cartilage and impairs swimming. Found in North America and Europe. WOAH, 2023
disease)
Piscine orthoreovirus (PRV) Linked to heart and skeletal muscle inflammation in salmon. Raises welfare concerns in aquaculture systems. WOAH, 2023
Aeromonas hydrophila Cause of hemorrhagic septicemia; widely reported. Notable antibiotic resistance. Vaccine efforts ongoing. Mondal, 2022;%°
Irshath et al.,
20230
Edwardsiella tarda Causes edwardsiellosis in tilapia and catfish. Zoonotic risk documented in Asia and Latin America. Mondal, 2022.
Streptococcus iniae, | Affects warm-water fish, particularly tilapia. Zoonotic transmission recorded. Vaccines used with mixed efficacy. Mondal, 2022;
Streptococcus agalactiae Irshath et al,
2028.

Flavobacterium columnare

Agent of columnaris disease. Emerges in warm, stressful environments. Leads to gill necrosis.

Irshath et al., 2023

Francisella noatunensis

Intracellular pathogen affecting marine and freshwater species. Difficult to treat. Chronic mortality in aquaculture.

Mondal, 2022.

139 Mondal, A. (2022). A review on the recent advances and application of vaccines against fish pathogens in aquaculture. Aquaculture International, 30(5), 1877-1894.
140 |rshath, A. A., Rajan, A. P., Vimal, S., Prabhakaran, V. S., & Ganesan, R. (2023). Bacterial pathogenesis in various fish diseases: Recent advances and specific challenges in vaccine development.

Vaccines, 11(2), 470.

Uncharted Waters: A Comparative Study of the Laws Governing the Health of Wild Aquatic Animals

© Legal Atlas and WOAH 2026

95




Photobacterium damselae subsp. | Rapidly spreading in intensive marine aquaculture. High virulence and vaccine development underway. Mondal, 2022.

piscicida

Ranavirus Affects fish, amphibians, and reptiles. Mass mortality events; exacerbated by trade, temperature shifts. Bates et al.,
202514

Centrocestus formosanus Zoonotic fluke damaging gills in fish. Introduced via snails in aquaculture systems. Bouwmeester et
al., 2020.14?

Vibrio cholerae Introduced through ballast water. Poses public health risk via raw seafood and contaminated waters. Norman et al,
2023143

Pfiesteria piscicida Dinoflagellate causing fish kills and neurotoxic symptoms in exposed humans. Occurs in eutrophic estuaries. Norman et al,
2028.

TABLE 16. Amphibians and Aquatic Reptiles: Examples of Diseases of Concern

Specific Agent or Notes on Impact or Concern Citation
Example

Batrachochytrium Affects amphibians only. Causes chytridiomycosis, responsible for global population declines. Susceptibility worsens | Fisher et al.,
dendrobatidis with pesticide exposure and habitat loss.! " 2009.144
Batrachochytrium Affects amphibians only, mainly salamanders. Spread in Europe; interacts with temperature and pollution stressors. Fisher et al., 2009.
salamandrivorans

Ranavirus Affects both amphibians and reptiles. Causes mass mortality events; transmitted through water, trade, or contact. | Gray et al,,

Severity increases under chemical stress and UV-B exposure.

141 Bates, K. A., et al. (2025). Emerging infectious diseases in aquatic animals: Understanding the role of climate and trade. (Preprint: Manuscript in preparation).
142 Bouwmeester, J., et al. (2020). Collateral diseases: Aquaculture impacts on wildlife infections. Frontiers in Ecology and the Environment, 18(3), 143-151.

143 Norman, S. A., Palic} D., Savage, A. C. N. P., PIon, S., Shields, S., & Venegas, C. (2023). Editorial: Aquatic One Health, The intersection of marine wildlife health, public health, and our oceans.
Frontiers in Marine Science, 10, 1227121. https://doi.org/10.3389/fmars.2023.1227121

144 Fisher, M. C., et al. (2009). Emerging fungal threats to animal, plant and ecosystem health. Nature, 484(7393), 186-194.
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2009;

Ribeiroia ondatrae (trematode) | Affects amphibians only. Causes limb deformities; infection risk rises with pesticide exposure (e.g., atrazine, | Johnson et al.,

+ pesticides organophosphates). 2002;%¢
Kiesecker,
2002.147

Herpesviruses (e.g., | Affects aquatic reptiles only (especially sea turtles). Causes tumor growth and immune suppression. Risk elevated in

fibropapillomatosis) polluted waters.

Salmonella spp. (zoonotic | Affects aquatic reptiles (asymptomatic carriers) including freshwater turtles. Risk to humans via contact or trade. FAO & WOAH,

bacterium) 2023.

Aeromonas hydrophila, Serratia | Found in both amphibians and reptiles. Isolates from wild specimens show high virulence, biofilm production, and | Karaka# et al.,

marcescens, others antibiotic resistance. Pollution and habitat stress increase impact. 2020.%8

Fusarium spp., Emydomyces | Fungal pathogens affecting freshwater turtles. Involved in recent infectious disease outbreaks. Rato et al.,

spp. 2022.14°

Leptospira, Mycoplasma, | Found in freshwater turtles. Often asymptomatic but may cause disease; some species are zoonotic. Rato et al., 2022.

Klebsiella

Haemogregarina
(protozoan)

Spp.

Affects freshwater turtles. Transmitted by leeches; infections range from subclinical to serious depending on host and
environment.

Rato et al., 2022.

15 Gray, M. J., et al. (2009). Ecology and pathology of amphibian ranaviruses. Diseases of Aquatic Organisms, 87(3), 243-266.

146 Johnson, P. T. J., et al. (2002). Parasite-induced limb deformities in amphibians. Nature, 419(6902), 895-896.

147 Kiesecker, J. M. (2002). Synergism between trematode infection and pesticide exposure. Ecological Applications, 12(1), 46-52.

148 Karakat#, A., et al. (2020). Determination of pathogenicity of bacteria isolated from some aquatic amphibian and reptile species.

149 Rato, C., et al. (2022). A comprehensive review of disease-causing agents in freshwater turtles: Implications for conservation and public health.
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TABLE 17. Birds: Examples of Diseases of Concern

Specific Agent or Example Notes on Impact or Concern Citation
Avian Influenza Virus (AlV) HPAI strains like HSN1 cause high mortality in waterfowl and seabirds; fecal-oral transmission in aquatic | Abdu et al., 2022;'%° Reed
habitats. Zoonotic and pandemic potential. et al., 2003.**
Newcastle Disease Virus (NDV) Infects seabirds and ducks; often asymptomatic. Risk of spillover to poultry in shared aquatic habitats. Abdu et al., 2022; Reed et
al., 2003.
Salmonella spp. Bacteria., Carried by gulls and ducks; contaminates water. Zoonotic and antimicrobial-resistant strains | Abdu et al., 2022; Hall &
present. Implicated in shellfish bed closures. Saito, 2008;'*2 Tizard,
2004153
Escherichia coli Bacteria.Present in waterbird feces; includes AMR strains. Acts as pollution indicator in aquatic | Abdu et al., 2022;
ecosystems. Chandran &
Mazumder,2014;%%*
Sacristan et al., 2014.1%°
Vibrio spp. Harbored by marine birds; shed into brackish and coastal waters. Potential zoonotic risk. Abdu et al., 2022; Zheng
et al., 2023;%%6
Muangnapoh et al.,
2022.%%7

150 Abdu, P. A, et al. (2022). Avian zoonoses: a review of emerging infectious diseases in birds. Avian Pathology Review, 12(1), 33-47.

151 Reed, K. D., Meece, J. K., Henkel, J. S., & Shukla, S. K. (2003). Birds, migration and emerging zoonoses: West Nile virus, Lyme disease, influenza A and enteropathogens. Clinical Medicine &
Research, 1(1), 5-12.

152 Hall, A. J., & Saito, E. K. (2008). Avian wildlife mortality events due to Salmonella in the United States, 1985-2004. Journal of Wildlife Diseases, 44(3), 585-593.
153 Tizard, I. (2004). Salmonellosis in wild birds. Seminars in Avian and Exotic Pet Medicine, 13(2), 50-66.

154 Chandran, A., & Mazumder, A. (2014). Pathogenic potential, genetic diversity, and population structure of Escherichia coli isolates from a mixed-use watershed. Applied and Environmental
Microbiology, 80(1), 370-380.

155 Sacristan, C., et al. (2014). Escherichia coli carrying extended-spectrum $-lactamase genes in Iberian wildlife. Applied and Environmental Microbiology, 80(14), 4377-4381.
156 Zheng, J., et al. (2023). Occurrence and antimicrobial resistance of Vibrio spp. in migratory birds: A One Health concern. Science of the Total Environment, 859, 160106.

157 Muangnapoh, C., Kalambaheti, T., & Palittapongarnpim, P. (2022). Prevalence and antimicrobial resistance of Vibrio spp. in migratory shorebirds in coastal Thailand. Veterinary World, 15(3), 626—
634.
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Pasteurella multocida

Causes avian cholera; large waterfowl die-offs in warm, nutrient-rich aquatic habitats.

Abdu et al., 2022; Samuel
et al., 2007.1%8

West Nile Virus (WNV)

Mosquito-borne virus amplified by herons and cormorants in wetlands. Zoonotic disease.

Abdu et al., 2022; Reed et
al., 2003.

Chlamydia psittaci

Zoonotic pathogen found in aquatic birds; risk via feces or aerosols in wetlands.

Abdu et al., 2022;
Tsiodras et al., 2008.%%°

Clostridium botulinum (C & E)

Causes mass mortality in waterfow! in eutrophic, anaerobic wetlands.

Abdu et al., 2022; Rocke
& Samuel, 1999.16°

Cryptosporidium parvum / hominis

Fecal shedding by ducks and geese; oocysts persist in water and are zoonotic.

Graczyk et al., 1996;!
Zhou et al., 2004;?
Kassa et al., 20043,

Giardia spp.

Cysts shed by aquatic birds contaminate water; persistent and zoonotic.

Graczyk et al., 1999;'
Upcroft et al., 1998.1%5

Encephalitozoon hellem

Shed by ducks and geese; spores are robust and zoonotic via water.

Slodkowicz-Kowalska et
al., 2006.18

158 Samuel, M. D., Shadduck, D. J., Goldberg, D. R., & Johnson, W. P. (2007). Avian cholera in waterfowl: the role of environmental transmission. Journal of Wildlife Diseases, 43(3), 416-426.
159 Tsiodras, S., et al. (2008). Human infections associated with wild birds. Journal of Infection, 56(2), 83-98.
160 Rocke, T. E., & Samuel, M. D. (1999). Water and sediment characteristics associated with avian botulism outbreaks in wetlands. Journal of Wildlife Management, 63(4), 1249-1260.

161 Graczyk, T. K., Fayer, R., Cranfield, M. R., & Conn, D. B. (1996). Viability and infectivity of Cryptosporidium parvum oocysts are retained upon intestinal passage through a refractory avian host.
Applied and Environmental Microbiology, 62(9), 3234-3237.

162 Zhou, L., et al. (2004). Host-adapted Cryptosporidium spp. in Canada geese (Branta canadensis). Applied and Environmental Microbiology, 70(8), 4211

163 Kassa, H., Harrington, B., & Bisesi, M. (2004). Cryptosporidiosis: A brief literature review and update regarding Cryptosporidium in feces of Canada geese (Branta canadensis). Journal of
Environmental Health, 66(6), 34-39.

164 Graczyk, T. K., Conn, D. B., & Marcogliese, D. J. (1999). Giardia duodenalis of genotype A recovered from clams in the Chesapeake Bay subestuary, Rhode River. American Journal of Tropical
Medicine and Hygiene, 61(4), 526-529.

165 Upcroft, J. A., Boreham, P. F. L., & Upcroft, P. (1998). Virulent avian Giardia duodenalis pathogenic for mice. Parasitology Today, 14(7), 281-284.

166 Slodkowicz-Kowalska, A., et al. (2006). Microsporidia species known to infect humans are present in aquatic birds: implications for transmission via water. Applied and Environmental Microbiology,
72(7), 4540-4544.
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Avian paramyxovirus type 6 (APMV-6) Found in ducks and gulls; persists in aquatic habitats and may recombine. Hubalek, 2004.¢"
Duck hepatitis virus Highly lethal to ducklings; spreads in aquatic and hatchery environments. Hubdlek, 2004
Duck/goose reovirus Causes immunosuppression in ducklings; concern in farmed and wild populations. Hubdlek, 2004
Erysipelothrix rhusiopathiae Found in piscivorous birds; waterborne transmission via prey or sediments. Zoonotic. Hubdlek, 2004

TABLE 18. Marine Mammals: Examples of Diseases of Concern

Specific Agent or Example Notes on Impact or Concern Citation
Brucella ceti / Brucella maris Causes abortion, neurobrucellosis, and reproductive lesions in cetaceans and pinnipeds. Zoonotic potential. Higgins, 2000;¢8
Cetacean morbillivirus Epizootics and mass mortality in dolphins and seals; cause immunosuppression and secondary infections. Barratclough et al,

2023.16°
Toxoplasma gondii Linked to encephalitis and strandings in cetaceans; source is land runoff. Zoonotic potential. Bossart, 2011.17°
Erysipelothrix rhusiopathiae Septicemia and dermatitis in dolphins and seals; zoonotic via fish or wounds. Higgins, 2000; Bossart,
2011.
Leptospira interrogans Renal and reproductive disease in pinnipeds; associated with rodent-contaminated freshwater. Zoonotic. Higgins, 2000
Mycobacterium spp. Granulomatous lesions and systemic TB in seals and sea lions. Zoonotic risk via bites or mucosal contact. Higgins, 2000
Salmonella spp. Septicemia and pneumonia in cetaceans and seals. Some outbreaks linked to human consumption of whale | Higgins, 2000
meat.
Streptococcus spp. Bronchopneumonia and septicemia in marine mammals; S. phocae common in harbor seals. Higgins, 2000

167 Hubalek, Z. (2004). An annotated checklist of pathogenic microorganisms associated with migratory birds. Journal of Wildlife Diseases, 40(4), 639-659.
168 Higgins, R. (2000). Bacterial and fungal diseases of marine mammals. Canadian Veterinary Journal, 41(9), 720-726.

169 Barratclough, A., et al. (2023). Cetacean morbillivirus: Emergence and management of epizootics. Marine Mammal Science, 39(2), 304-322.

170 Bossart, G. D. (2011). Marine mammals as sentinel species for oceans and human health. Veterinary pathology, 48(3), 676-690.
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Staphylococcus delphini Skin infections in captive dolphins; newly identified marine Staphylococcus species. Higgins, 2000

Mycoplasma spp. Associated with pneumonia and 'seal finger' in handlers. Exacerbated by immunosuppression. Higgins, 2000
Herpesvirus spp. Causes reproductive and dermal lesions in seals and cetaceans; coinfections increase severity. Bossart, 2019.
HAB toxins (e.g., domoic acid, | Cause disorientation, seizures, and strandings in dolphins and sea lions; biomagnified through prey. Bossart, 2019.1"*

brevetoxins)

Aspergillus spp. Pneumonia and respiratory tract granulomas in dolphins, especially under stress. Higgins, 2000.
Candida spp. Overgrowth in stressed or captive animals; affects mucosa and skin. Zoonotic potential. Higgins, 2000.
Blastomyces dermatitidis Systemic fungal infections in dolphins and sea lions; rare. Higgins, 2000.
Cryptococcus neoformans Respiratory and systemic disease; associated with bird guano exposure in captive environments. Higgins, 2000.
Coccidioides immitis Pulmonary and systemic fungal disease in dolphins and sea lions. Higgins, 2000.
Fusarium spp. Causes skin lesions and dermatitis; opportunistic in stranded animals. Higgins, 2000.
Loboa loboi (Lacazia loboi) Chronic skin disease in dolphins; no known cure. First aquatic host of this zoonotic pathogen. Higgins, 2000.

171 Bossart, G. D., & Duignan, P. J. (2019). Emerging viruses in marine mammals. CABI Reviews, (2018), 1-17.
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Table 19. List of WOAH notifiable diseases pertaining to aquatic animals
Column I; NO= voluntary reporting: YES=mandatory notification

Identifier_disease_is  Short disease name - English (latest) Disease name_synonyms

WO0013 Infection with Fasciola gigantica

W0014 Infection with Fascioloides magna

W0024 Infection with Leptospira interrogans ssp

W0027 Infection with morbillivirus (canids and felids)

W0028 Infection with morbillivirus (marine mammals)

WO0033 Infection with Pasteurella spp

WO0035 Infection with Pox viruses (other than those listed by
the OIE)

WO0038 Infection with Salmonella enterica (all serovars)

W0041 Infection with Toxoplasma gondii

WO0046 Infection with Crocodilepox virus (Papillomatosis in
crocodiles)

W0047 Infection with herpesvirus causing fibropapillomatosis
in sea turtles

WO0048 Infection with ranaviruses

WO0049 Infection with Trichinella nelsonei, zimbabwei and
papouae
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WO0051 Algal toxicosis
WO0052 Botulism
WO0053 Chemical poisoning
WO0054 Mycotoxicosis
WO0055 Diseases of unknown cause
WO0056 Unusual morbidity or mortality event (cause
undetermined)
D0002 Enterocytozoon hepatopenaei (Inf. with) Infection with Enterocytozoon hepatopenaei
D0078 Covert mortality nodavirus (Inf. with) Infection with Covert mortality nodavirus
D0198 Megalocytivirus pagrus 1 (Inf. with) Infection with Megalocytivirus pagrus 1
D0094 Enteric septicaemia of catfish (Edwardsiella ictaluri) Enteric septicaemia of catfish (Edwardsiella ictaluri), Enteric septicaemia of catfish (Edwardsiella ictaluri)
D0149 Haplosporidium costale (Inf. with) Infection with Haplosporidium costale, SSO disease (Haplosporidium costale)
D0153 Haplosporidium nelsoni (Inf. with) Infection with Haplosporidium nelsoni, Infection with Haplosporidium nelsoni, MSX diseases (Haplosporidium
nelsoni)
D0156 Marteilia sydneyi (Inf. with) Infection with Marteilia sydneyi
D0157 Mikrocytos mackini (Inf. with) Infection with Mikrocytos mackini, Infection with Mikrocytos mackini, Infection with Mikrocytos mackini
D0159 Mikrocytos roughleyi (Inf. with) Infection with Mikrocytos roughleyi
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D0162 Perkinsus olseni/atlanticus (Inf. with) Infection with Perkinsus olseni/atlanticus

D0165 Infectious pancreatic necrosis Infectious pancreatic necrosis, Infectious pancreatic necrosis

D0175 Oncorhynchus masou virus disease Oncorhynchus masou virus disease, Oncorhynchus masou virus disease

D0179 Piscirickettsiosis (Piscirickettsia salmonis) Piscirickettsiosis (Piscirickettsia salmonis), Piscirickettsiosis (Piscirickettsia salmonis)

D0184 Spawner-isolated mortality virus disease Spawner-isolated mortality virus disease, Spawner-isolated mortality virus disease

D0185 Spherical baculovirosis (Penaeus monodon-type Spherical baculovirosis (Penaeus monodon-type baculovirus), Spherical baculovirosis (Penaeus monodon-
baculovirus) type baculovirus)

D0188 Tetrahedral baculovirosis (Baculovirus penaei) Tetrahedral baculovirosis (Baculovirus penaei), Tetrahedral baculovirosis (Baculovirus penaei)

D0192 Viral encephalopathy and retinopathy Viral encephalopathy and retinopathy, Viral encephalopathy and retinopathy

D0193 White sturgeon iridoviral disease White sturgeon iridoviral disease, White sturgeon iridoviral disease

D0003 Hepatobacter penaei (Inf. with)(Necrotising Infection with Hepatobacter penaei (necrotising hepatopancreatitis), Infection with Hepatobacter penaei
hepatopancreatitis) (necrotising hepatopancreatitis), Necrotising hepatopancreatitis, Necrotising hepatopancreatitis

D0053 Bacterial kidney disease (Renibacterium Bacterial kidney disease (Renibacterium salmoninarum), Bacterial kidney disease (Renibacterium
salmoninarum) salmoninarum)

D0077 Channel catfish virus disease (Herpesvirus of Channel catfish virus disease (Herpesvirus of Ictaluridae type 1), Channel catfish virus disease
Ictaluridae type 1)

D0089 Viral haemorrhagic septicaemia virus (Inf. with) Infection with viral haemorrhagic septicaemia virus, Infection with viral haemorrhagic septicaemia virus, Viral

haemorrhagic septicaemia
D0091 Spring viraemia of carp virus (Inf. with) Infection with spring viraemia of carp virus, Infection with spring viraemia of carp virus, Spring viraemia of carp
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D0092 Infectious haematopoietic necrosis virus (Inf. with) Infection with infectious haematopoietic necrosis virus, Infection with infectious haematopoietic necrosis virus,
Infectious haematopoietic necrosis

D0095 Epizootic haematopoietic necrosis virus (Inf. with) Epizootic haematopoietic necrosis, Epizootic haematopoietic necrosis disease, Infection with epizootic
haematopoietic necrosis virus, Infection with epizootic haematopoietic necrosis virus

D0098 Decapod iridescent virus 1 (Inf. with) Infection with decapod iridescent virus 1, Infection with decapod iridescent virus 1, Infection with decapod
iridescent virus 1

D0100 Infectious hypodermal and haematopoietic necrosis Infection with infectious hypodermal and haematopoietic necrosis virus, Infection with infectious hypodermal
virus (Inf. with) and haematopoietic necrosis virus, Infectious hypodermal and haematopoietic necrosis

D0101 Taura syndrome virus (Inf. with) Infection with Taura syndrome virus, Infection with Taura syndrome virus, Taura syndrome

D0102 White spot syndrome virus (Inf. with) Infection with white spot syndrome virus, Infection with white spot syndrome virus, White spot disease

D0124 Infectious salmon anaemia virus (Inf. with) (HPR- Infection with HPR-deleted or HPRO infectious salmon anaemia virus, Infection with HPR-deleted or HPRO
deleted or HPRO genotypes) infectious salmon anaemia virus, Infection with HPR-deleted or HPRO infectious salmon anaemia virus,

Infectious salmon anaemia

D0126 Aphanomyces invadans (Inf. with) (Epizootic ulcerative | Epizootic ulcerative syndrome, Infection with Aphanomyces invadans (epizootic ulcerative syndrome),
syndrome) Infection with Aphanomyces invadans (epizootic ulcerative syndrome)

D0129 Gyrodactylus salaris (Inf. with) Gyrodactylosis (Gyrodactylus salaris), Infection with Gyrodactylus salaris, Infection with Gyrodactylus salaris

D0130 Red sea bream iridovirus (Inf. with) Infection with red sea bream iridovirus, Red sea bream iridoviral disease

D0133 Xenohaliotis californiensis (Inf. with) Infection with Candidatus Xenohaliotis californiensis, Infection with Xenohaliotis californiensis, Infection with

Xenohaliotis californiensis

D0136 Aphanomyces astaci (Inf. with)(Crayfish plague) Crayfish plague (Aphanomyces astaci), Infection with Aphanomyces astaci (crayfish plague), Infection with
Aphanomyces astaci (crayfish plague)
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D0138 Macrobrachium rosenbergii nodavirus (Inf. with) Infection with Macrobrachium rosenbergii nodavirus (white tail disease), Infection with Macrobrachium
(White tail disease) rosenbergii nodavirus (white tail disease), White tail disease, White tail disease

D0139 Infectious myonecrosis virus (Inf. with) Infection with infectious myonecrosis virus, Infection with infectious myonecrosis virus, Infectious
myonecrosis, Infectious myonecrosis

D0143 Koi herpesvirus (Inf. with) Infection with koi herpesvirus, Infection with koi herpesvirus, Koi herpesvirus disease, Koi herpesvirus disease,
Koi herpesvirus disease

D0144 Abalone herpesvirus (Inf. with) Abalone viral mortality, Infection with abalone herpes-like virus, Infection with abalone herpes-like virus,
Infection with abalone herpesvirus

D0145 Salmonid alphavirus (Inf. with) Infection with salmonid alphavirus, Infection with salmonid alphavirus

D0146 Acute hepatopancreatic necrosis disease Acute hepatopancreatic necrosis disease, Acute hepatopancreatic necrosis disease, Hepatopancreatitis in
prawns

D0147 Batrachochytrium salamandrivorans (Inf. with) Infection with Batrachochytrium salamandrivorans, Infection with Batrachochytrium salamandrivorans

D0150 Batrachochytrium dendrobatidis (Inf. with) Infection with Batrachochytrium dendrobatidis, Infection with Batrachochytrium dendrobatidis

D0151 Ranavirus species (Inf. with) Infection with ranavirus, Infection with ranavirus, Infection with Ranavirus species

D0200 Tilapia lake virus (Inf. with) Infection with tilapia lake virus, Tilapia lake virus disease

D0237 Bonamia exitiosa (Inf. with) Infection with Bonamia exitiosa, Infection with Bonamia exitiosa, Infection with Bonamia exitiosus

D0238 Bonamia ostreae (Inf. with) Infection with Bonamia ostreae, Infection with Bonamia ostreae

D0239 Marteilia refringens (Inf. with) Infection with Marteilia refringens, Infection with Marteilia refringens

D0240 Perkinsus marinus (Inf. with) Infection with Perkinsus marinus, Infection with Perkinsus marinus

D0242 Perkinsus olseni (Inf. with) Infection with Perkinsus olseni, Infection with Perkinsus olseni
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D0289 Yellow head virus genotype 1 (Inf. with) Infection with yellow head virus, Infection with yellow head virus, Infection with yellow head virus genotype 1,
Yellow head disease, Yellowhead disease, Yellowhead disease

D0099 Carp edema virus (Inf. with) Infection with carp edema virus

D0140 Aeromonas hydrophila (Inf. with) Infection with Aeromonas hydrophila

D0158 Mikrocytos mimicus n. sp. (Inf. with) Infection with Mikrocytos mimicus n. sp.

D0161 Ostreid herpesvirus-1 microvariant (Inf. with) Infection with ostreid herpesvirus-1 microvariant, Infection with ostreid herpesvirus 1 microvariants, Infection
with Ostreid herpesvirus-1 (including OsHV-1 %ar)

D0172 New disease in rainbow trout New disease in rainbow trout
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