


Cover credits:
Cover designed by Elda Longo.

Inset, top left: Examining fish samples. Courtesy of J. Yulin/China.
Inset, bottom right: Trout farm in Bosnia and Herzegovina; FAO/R.P. Subasinghe.
Centre collage, clockwise from top left: Typical severe mycotic granulomas from muscle section 
of fish with epizootic ulcerative syndrome; FAO/M.G. Bondad-Reantaso. Inner shell of Pinctada maxima 
showing Polydora-related shell damage or mud-filled blisters; FAO/M.G. Bondad-Reantaso. Necrotic gills 
of koi herpes virus-infected koi carp; FAO/R.P. Subasinghe. Carapace of shrimp showing distinctive 
white spots of white spot syndrome virus; FAO/R.P. Subasinghe.



Procedures for the 
quarantine of live 
aquatic animals 
A manual

 

by

J. Richard Arthur
FAO Consultant
Barriere, British Columbia, Canada

Melba G. Bondad-Reantaso
Fishery Resources Officer (Aquaculture)
Aquaculture Management and Conservation Service
Fisheries and Aquaculture Management Division
FAO Fisheries and Aquaculture Department
Rome, Italy

and

Rohana P. Subasinghe
Senior Fishery Resources Officer (Aquaculture)
Aquaculture Management and Conservation Service
Fisheries and Aquaculture Management Division
FAO Fisheries and Aquaculture Department
Rome, Italy

FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS
Rome, 2008

FAO
FISHERIES

TECHNICAL
PAPER

502



The designations employed and the presentation of material in this information 
product do not imply the expression of any opinion whatsoever on the part 
of the Food and Agriculture Organization of the United Nations (FAO) concerning the 
legal or development status of any country, territory, city or area or of its authorities, 
or concerning the delimitation of its frontiers or boundaries. The mention of specific 
companies or products of manufacturers, whether or not these have been patented, does 
not imply that these have been endorsed or recommended by FAO in preference to 
others of a similar nature that are not mentioned.

The views expressed in this information product are those of the authors and 
do not necessarily reflect the views of FAO. 

ISBN 978-92-5-105977-7

All rights reserved. Reproduction and dissemination of material in this information 
product for educational or other non-commercial purposes are authorized without 
any prior written permission from the copyright holders provided the source is fully
acknowledged. Reproduction of material in this information product for resale or other 
commercial purposes is prohibited without written permission of the copyright holders. 
Applications for such permission should be addressed to: 
Chief 
Electronic Publishing Policy and Support Branch
Communication Division 
FAO 
Viale delle Terme di Caracalla, 00153 Rome, Italy 
or by e-mail to: 
copyright@fao.org

© FAO 2008



Procedures for the quarantine 
of live aquatic animals:
a manual

FAO
FISHERIES

TECHNICAL 
PAPER

502

FOOD AND AGRICULTURE AND ORGANIZATION OF THE UNITED NATIONS 
Rome 2008

by  
J. Richard Arthur
FAO Consultant  
Barriere, British Columbia, Canada

Melba G. Bondad-Reantaso
Aquaculture Management and Conservation Service  
Fisheries and Aquaculture Management Division  
FAO Fisheries and Aquaculture Department  
Rome

and

Rohana P. Subasinghe
Aquaculture Management and Conservation Service  
Fisheries and Aquaculture Management Division  
FAO Fisheries and Aquaculture Department  
Rome





iii

Preparation of this document

This manual was prepared as part of FAO’s continuing effort to provide valuable 
information sources that can be used to improve aquatic animal biosecurity at 
the regional, national and local levels. The development of capacity to quarantine 
aquatic animals is in line with FAO Technical Guidelines for Responsible Fisheries 
No. 5, Suppl. 2. Aquaculture development. Health management for responsible 
movement of live aquatic animals, the second supplement of a series of technical 
guidelines that support the aquaculture development within the FAO’s Code of 
Conduct for Responsible Fisheries. 

This document is one of a number of publication outputs under the Aquatic 
Animal Biosecurity Project implemented by the Aquaculture Management and 
Conservation Service of the FAO Fisheries and Aquaculture Department and 
funded under the Strategic D1 Objective of FAO’s Cooperation Agreement with 
Norway, one of the aims of which is to strengthen national capacities to promote 
an integrated biosecurity approach.
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Abstract

Quarantine is an important risk management measure and a key activity that 
should be considered when developing national strategies for aquatic animal 
health management. It can also be used effectively to increase biosecurity at the 
farm production level. 

This manual outlines the technical requirements for setting up quarantine 
facilities at three levels, based on the general level of risk (as determined by risk 
analysis) represented by the specific consignment of aquatic animals being moved: 
(i) the quarantine of “high risk” species (e.g. aquatic animals being moved either 
internationally through introductions and transfers or domestically between 
regions of different health status that are destined for use in aquaculture, capture 
fishery development or other applications where release or escape of animals or 
any pathogens they may be carrying into the natural environment is likely to 
occur; (ii) the quarantine of “lower risk” species (e.g. aquatic animals destined 
for the ornamental trade) to improve biosecurity for aquatic animals whose trade 
is an established practice; and (iii) the routine quarantine of  aquatic animals 
at production facilities (e.g. new, domestically produced or locally captured 
broodstock or juveniles or animals whose movement has been contingent upon 
additional, more stringent,  risk management measures, such as the use of Specific 
Pathogen Free  stocks, international health certification, pre-border and/or border 
quarantine, etc.).

This manual should be useful to government policy-makers and responsible 
national and state agencies in assessing their need for quarantine capacity and in 
implementing aquatic animal quarantine in an effective and cost-efficient manner 
within the framework of national and state aquatic biosecurity programmes. It 
also provides useful guidance to responsible agencies, their technical staff and 
the private sector in setting up of effective quarantine facilities and their daily 
operation.  

Arthur, J.R.; Bondad-Reantaso, M.G.; Subasinghe, R.P.
Procedures for the quarantine of  live aquatic animals: a manual. 
FAO Fisheries Technical Paper.  No. 502.  Rome, FAO. 2008. 74p.



v

Contents

Preparation of this document iii
Abstract iv
Acknowledgements viii
Abbreviations and acronyms ix

1. Introduction 1
1.1 Purpose, approach and target audience 1

1.2 Definitions 2

1.3 What is quarantine? 7

1.4 Quarantine within aquatic animal biosecurity and the  
risk analysis process 8

1.5 Examples from actual experience  9
1.5.1 Importations of Atlantic salmon into western Canada 9
1.5.2 Importation of bay scallop into eastern Canada 10
1.5.3 Implementation of quarantine in developing countries 10
1.6 Risk management measures complementary to quarantine 11
1.6.1 Pre-border measures 11
1.6.2 Post-border measures 13

2. Standards and guidelines for quarantine 15

3. General considerations 17
3.1 Importance of risk analysis 17

3.2 General principles of quarantine 17

3.3 Some factors limiting the application of quarantine 19

3.4 Use of disinfectants, antibiotics and other chemicals and  
drugs in quarantine facilities 20

4. Recommended standards of construction, security and  
operation for quarantine facilities for “high-risk”  
movements (introductions and transfers) 25
4.1 General 25

4.2 Period of quarantine 27

4.3 Standards of construction 27
4.3.1 Location of quarantine facilities 27
4.3.2 General requirements 27
4.3.3 Specific construction and equipment requirements 28



vi

4.4 Standards of operation 30
4.4.1 Influent water 30
4.4.2 Wastewater sterilization and disposal  30

4.3 Disinfection of equipment 32

4.4 Disposal of dead aquatic animals 32

4.5 Disposal of packing materials 32

4.6 Work practices 32
4.6.1 Cleanliness and sanitation 32
4.6.2 Handling of aquatic animals 34

4.7 Occurrence of an outbreak of a serious exotic disease 35

4.8 Record keeping requirements 36
4.8.1 Summary records 36
4.8.2 Tank record sheets 36
4.8.3 Operations and entry logbooks 37

4.9 Auditing 37

4.10 Security 37

4.11 Contingency plans 38

5. Recommended standards of construction, security and  
operation for quarantine facilities for “lower-risk”  
movements: standards for ornamental aquatic animals  39
5.1 General 39

5.2 Period of quarantine 40

5.3 Standards of construction 41
5.3.1 Location of quarantine facilities 41
5.3.2 General requirements  41
5.3.3 Specific construction and equipment requirements 42

5.4 Standards of operation 43
5.4.1 Wastewater disposal 43
5.4.2 Sterilization of wastewater 44

5.5 Disinfection of equipment 45

5.6 Disposal of dead aquatic animals 45

5.7 Disposal of packing materials 45

5.8 Work practices 46
5.8.1 Cleanliness and sanitation 46

5.9 Handling of aquatic animals 47

5.10 Occurrence of an outbreak of a serious exotic disease 48

5.11 Record keeping requirements 49
5.11.1 Documentation and summary records 49
5.11.2 Tank record sheets 49

5.12 Logbooks 50

5.13 Auditing 50



vii

5.14 Security 50

5.15 Contingency plans 51

6. Recommended procedures for quarantine of aquatic  
animals in aquaculture production facilities 53
6.1 General 53

6.2 Period of quarantine 54

6.3 Standards of construction 54
6.3.1 General 54
6.3.2 Location of quarantine facilities 54
6.3.3 Specific construction and equipment requirements 54

6.4 Standards of operation 55
6.4.1 Treatment of intake water 57
6.4.2 Treatment of effluent water  57
6.4.3 Disposal of dead animals 57

7. Conclusions 59

8. References 61

Annex 1 Policy for the importation of Atlantic salmon  
          into British Columbia 67

Annex 2 Disinfectants and disinfecting procedures  
          mentioned in this manual 71



viii

Acknowledgements

The authors would like to thank Mr Jia Jiansan (Aquaculture Management 
and Conservation Service), Dr Ezzeddine Boutrif (Nutrition and Consumer 
Protection Division), Dr Mike Robson (Plant Protection Service) and Mr Ib 
Kollavik-Jensen (Fisheries and Aquaculture Economics and Policy Division) for 
coordinating and facilitating funding access to FAO’s Cooperation Agreement 
with Norway to support the preparation and publication of the document and 
for general encouragement. Ms Tina Farmer and Ms Françoise Schatto (Fishery 
and Aquaculture Information and Statistics Service) greatly assisted in the quality 
control of the document and they are also gratefully acknowledged.

We would also like to thank two peer-reviewers, Drs Brian Jones, Western 
Australia’s Department of Fisheries and Paul Hardy-Smith of Heritage Aquaculture 
(Australia).  Dr Jiang Yulin of the People’s Republic of China,  Dr Agus Sunarto 
of Indonesia, Dr Mathew Briggs of Thailand, Dr Isabelle Arzul of IFREMER 
(France) and Prof. Mohammed Shariff of Malaysia are also acknowledged for 
providing photographs.



ix

Abbreviations and acronyms

AGND Nutrition and  Consumer Protection Division (FAO)
AGPP Plant Protection Service (FAO)
ALOP  appropriate level of protection
ALOR acceptable level of risk
APEC Asia-Pacific Economic Cooperation
AQIS Australian Quarantine and Inspection Service
ASEAN Association of Southeast Asian Nations
ASEC ASEAN Secretariat
BMPs Better management practices
CA  Competent Authority
CCRF Code of Conduct for Responsible Fisheries
CFHPR Canadian Fish Health Protection Regulations 
CuSO4 Copper sulfate
DAFF Department of Agriculture, Fisheries and Forestry, Australia
DFO Department of Fisheries and Oceans, Canada
EIFAC European Inland Fisheries Advisory Commission
EU  European Union
FAO  Food and Agriculture Organization of the United Nations
FIES  Fisheries and Aquaculture Information and Statistics Service  

  (FAO)
FIMA Aquaculture Management and Conservation Service (FAO)
F1  Filial generation
GPS  Global positioning system
KMN04 Potassium permanganate
ICES International Council for the Exploration of the Sea
LFHO Local Fish Health Officer
MAF Ministry of Agriculture and Fisheries, New Zealand
NACA  Network of Aquaculture Centres in Asia-Pacific
OIE   World Organisation for Animal Health 
  (formerly the Office international des épizooties)
PCR  polymerase chain reaction
PEI  Prince Edward Island
pH  potential of hydrogen
PL  postlarvae
ppm  parts per million
SOPs standard operating procedures
SPF   specific pathogen free
SPR   specific pathogen resistant



x

TAADs transboundary aquatic animal diseases
UV   Ultraviolet


